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This abstract supplement unites SLEEP and the science of SLEEP 2013 – the 27th Annual Meeting of the 
Associated Professional Sleep Societies, LLC (APSS) – providing a glimpse into the new ideas and latest 
research taking place in the field of sleep.

All abstracts presented at SLEEP 2013, held June 1-5, 2013, in Baltimore, Maryland, are included in this 
special issue. This year, 1,270 abstracts will be presented at the meeting. 196 will be presented in an oral 
presentation format, and the remainder will be presented in a poster format. In addition, individuals in 
training programs will be presenting posters of case reports, which are contained in the supplement, and 
abstracts, which, although not included in this supplement, will be an exciting portion of the meeting. 

The abstracts are divided between basic and clinical sleep science and then assigned to one of 28 subcategories. 
Each abstract has a unique four-digit number to facilitate identification and location both within this issue and 
at SLEEP 2013. The four-digit number in the abstract supplement matches the four-digit code published in 
the SLEEP 2013 Final Program.

The SLEEP meeting fosters an environment in which members and attendees obtain education on the 
latest basic science, clinical science and technologies, which will further promote the continued growth 
of the field through the dissemination of new knowledge. We look forward to sharing in the success of 
this pivotal event.

David F. Dinges, PhD 
Editor in Chief

EDITORIAL
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A. Basic Sleep Science I. Pharmacology and Biochemistry
0001
WAKE-PROMOTING EFFECTS OF ONO-4127, A 
PROSTAGLANDIN DP1 RECEPTOR ANTAGONIST, IN 
HYPOCRETIN DEFICIENT NARCOLEPTIC MICE
Sagawa Y1,2, Sato M1,2, Chikahisa S1,3, Chiba S1,4, Yamamoto J5, 
Nishino S1

1Stanford Sleep and Circadian Neurobiology Laboratory, Stanford 
University School of Medicine, Palo Alto, CA, USA, 2Department of 
Neuropsychiatry, Akita University School of Medicine, Akita, Japan, 
3Department of Integrative Physiology, Institute of Health Biosciences, 
The University of Tokushima Graduate School, Tokushima, Japan, 
4Department of Otorhinolaryngology, Jikei University School 
of Medicine, Tokyo, Japan, 5Minase Research Institute, Ono 
Pharmaceutical Co., Ltd., Mishima, Japan

Introduction: Amphetamines and modafinil are the two major classes 
of compounds used for the treatment of excessive daytime sleepiness 
(EDS) associated with narcolepsy. These treatments are not always sat-
isfactory due to incomplete management and unpleasant side effects. 
PGD2 or DP1 receptor agonists promote sleep, while a PGD2 synthase 
inhibitor promotes wakefulness in animals. It was recently reported that 
ICV perfusion of ONO4127, a selective DP1antagonist, enhances wake-
fulness in rats. In the current study, we evaluated the wake-promoting ef-
fects of ONO-4127 in orexin/ataxin-3 transgenic (Tg) narcoleptic, wild 
type, and DP1 receptor knockout (KO) mice and compared the efficacy 
with that of modafinil.
Methods: Mice (n=6-8 for each genotype) were surgically attached to 
the headstage for EEG and EMG monitoring. Two drug doses (6.0 × 
10-5 M, 2.9 ×10-4 M) or vehicle were administered at 1.0μl/min with 
a microdialysis probe aimed at the basal forebrain (BF; the horizontal 
limb of the diagonal band) in each mouse in light (ZT 2 to ZT8) and dark 
(ZT 14 to ZT 20) periods. Modafinil (30mg and 100mg/kg, p.o. at ZT 2 
and ZT14) was administered in these mice for comparison.
Results: The infusion of ONO-4127 to the BF markedly increased wake 
and reduced NREM and REM sleep in both WT and Tg mice. ONO-
4127 at 6.0×10-5 M and 2.9×10-4 M, increased 6 hour cumulative wake 
amount by 45.8%, 62.4%, and reduced NREM by 30.2%, 41.4% and 
REM sleep by 32.5%, 42.7% (compared to the vehicle sessions) in WT 
mice in the light period, and increased wake by 37.6%, 51.9%, reduced 
NREM by 32.0%, 47.8% and REM sleep by 63.8%, 71.4% in Tg mice. 
In the dark period, ONO-4127 increased wake by 20.6%, 31.8%, re-
duced NREM by 36.9%, 56.4% and REM sleep by 14.5%, 30.6% in 
WT mice, and increased wake by 24.5%, 38.7%, reduced NREM by 
38.3%, 59.5%, and reduced REM sleep by 31.6%, 59.9% in Tg mice. 
ONO-4127 produced no significant effects on temperature and locomo-
tor activity. The wake promoting potency of ONO-4127 (2.9x10-4 M) 
is roughly comparable to that of modafinil (100mg/kg p.o). ONO-4127 
reduced direct transition from wake to REM sleep (DREM) in Tg mice 
(by 67.6%, 100%), while modafinil did not reduce DREM. The effects 
of ONO-4127 were site specific, and perfusion of ONO-4127 to the 
thalamus did not increase wake.
Conclusion: Possible use of prostaglandin DP1 antagonists for the treat-
ment of EDS associated with narcolepsy is suggested. DP1 antagonists 
may also reduce cataplexy, as ONO-4127 reduced DREM in Tg mice.
Support (If Any): Research supported by Ono Pharmaceutical Co., Ltd.

0002
STIMULATION OF THE α2A ADRENERGIC RECEPTOR 
IN THE VENTROLATERAL PREOPTIC AREA PROMOTES 
AROUSAL
McCarren H1,2,5, Chalifoux MR1, Han B1, Fleisher MA1, Beck SG2,3, 
Wyner AJ4, Kelz M1,2,3,5

1Anesthesia and Critical Care, University of Pennsylvania, 
Philadelphia, PA, USA, 2Pharmacology, University of Pennsylvania, 
Philadelphia, PA, USA, 3Neuroscience, University of Pennsylvania, 
Philadelphia, PA, USA, 4Statistics, University of Pennsylvania, 
Philadelphia, PA, USA, 5Center for Sleep and Circadian Neurobiolgy, 
University of Pennsylvania, Philadelphia, PA, USA

Introduction: Anesthetic induced hypnosis arises in part from specific 
actions of anesthetic drugs upon the endogenous circuits regulating sleep 
and wakefulness. We have previously demonstrated that isoflurane di-
rectly depolarizes sleep-promoting ventrolateral preoptic (VLPO) neu-
rons. Neighboring non-sleep active VLPO neurons are not depolarized 
by general anesthetics. However, the behavioral significance of these ef-
fects has been called into question. We hypothesized that acute pharma-
cologic modulation of adrenergic signaling in VLPO would counteract 
anesthetic-induced hypnosis both ex vivo and in vivo.
Methods: Whole-cell current clamp recordings were conducted on 
200µm VLPO-containing slices obtained from C57B6/J mice. Cells 
were categorized as putative sleep-promoting based upon a hyperpolar-
izing response to norepinephrine (NE). To determine the mechanism of 
adrenergic-induced hyperpolarization, the highly specific alpha2A ago-
nist, dexmedetomidine was bath applied. Indwelling bilateral cannulae 
were used to deliver 25nl of adrenergic drugs into VLPO of 0.8% iso-
flurane-anesthetized mice or into mice with bilateral cannulae implanted 
500um more caudally. Arousal state behavioral scores ranging from 0 
(no movement) to 4 (full return of righting reflex) were assigned for the 
10-minute period prior to drug and the 5-minutes following drug.
Results: In 7/7 NE hyperpolarized VLPO neurons, 100nM dexmedeto-
midine also elicited a hyperpolarization (-43±2.7mV to -50.0±2.3mV, 
p=0.0014). Multiplex RT-PCR performed on cytoplasmic aspirates from 
single neurons confirmed the presence of alpha2A, 2B, and 2C adre-
noceptors in the dexmedetomidine-hyperpolarized neurons. Conversely, 
in 3/3 NE depolarized VLPO neurons dexmedetomidine did not sig-
nificantly alter resting membrane potential. Having demonstrated that 
dexmedetomidine hyperpolarizes putative sleep-promoting neurons, we 
explored the effects of adrenergic ligands in vivo. Dexmedetomidine 
infusion significantly increased arousal, while saline, α1 agonist phen-
ylephrine, and NE did not (p<0.05). Dexmedetomidine failed to rouse 
animals exposed to a deeper state of isoflurane anesthesia.
Conclusion: These results suggest that stimulation of α2A adrenergic 
receptors in VLPO promotes arousal.
Support (If Any): T32 HL007713-18, R01 GM088156, Penn Depart-
ment of Anesthesiology & Critical Care

0003
CEREBRAL LACTATE CONCENTRATION PARALLELS 
SLOW WAVE DYNAMICS ACROSS SLEEP/WAKE CYCLES 
IN GENETICALLY-DISTINCT MOUSE POPULATIONS
Wisor J1, Rempe M2, Schmidt MA1, Clegern WC1

1WWAMI Medical Education Program and Program in Neuroscience, 
Washington State University, Spokane, WA, USA, 2Mathematics and 
Computer Science, Whitworth University, Spokane, WA, USA

Introduction: Previously published work by Franken and colleagues 
described a difference among mouse strains in the rate of accumulation 
of sleep need. The rate at which slow wave activity (SWA) in the sleep 
electroencephalogram (EEG) accumulates as a function of the duration 
of prior wakefulness is greater in BALB/c mice than C57BL/6 mice. We 
hypothesized that this strain difference is paralleled by a difference in 
the rate of cerebral glucose utilization.
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Methods: Lactate concentration in the cerebral cortex was measured 
in real-time, using a lactate oxidase-based biosensor, to provide a read-
out of cerebral glucose utilization. Sleep/wake state and EEG SWA (1-4 
Hz) were determined in 10-sec epochs by concurrent fronto-parietal 
electroencephalogram analysis. Changes in lactate concentration were 
measured across spontaneous sleep/wake intervals of varying duration 
(1,2,4,8,16,32 or 64-min) during which either slow wave sleep (SWS) 
or desynchronized states represented >80% of time. Normalized lactate 
concentration was subjected to repeated measures ANOVA with strain 
and interval duration as independent variables. Additionally, statisti-
cal relationships between EEG power in 3-Hz windows and change in 
lactate concentration were measured across 1-min intervals of SWS by 
repeated measures ANOVA.
Results: The data yielded statistically significant strain X interval du-
ration interaction affecting both lactate concentration and EEG SWA. 
BALB/c mice exhibited a significant elevation of lactate concentration 
within two minutes of wakefulness, whereas C57BL/6 mice exhibited 
significant elevation of lactate concentration only after 8 or more min-
utes of wakefulness. Additionally, declines in EEG SWA and lactate 
concentration across intervals of SWS were greater in C57BL/6 than 
BALB/c mice. In both strains, 1-4Hz EEG activity associated with an 
accelerated decline in lactate concentration during SWS. Theta activity 
in SWS associated with accelerated decline in lactate concentration in 
BALB/c only.
Conclusion: These data document strain differences in the temporal 
dynamics and state-dependence of cerebral glucose utilization across 
sleep/wake states.
Support (If Any): Research supported by the National Institutes of 
Health grant RO1NS 78498 (JPW, PI).

0004
TRACE AMINE-ASSOCIATED RECEPTOR 1 (TAAR1) 
PARTIAL AGONISM: A NOVEL MECHANISM TO PROMOTE 
WAKEFULNESS AND ENHANCE COGNITION
Kilduff TS1, Morairty S1, Revel F2, Wallace TL1, Moreau J2, 
Wettstein JG2, Hoener M2

1Center for Neuroscience, SRI International, Menlo Park, CA, USA, 
2Neuroscience Research, F. Hoffman-La Roche, Basel, Switzerland

Introduction: Trace amines (TAs) such as β-phenylethylamine, p-ty-
ramine, octopamine and tryptamine are endogenous ligands for Trace 
Amine-associated Receptor 1 (TAAR1). TAAR1 is a G protein-coupled 
receptor involved in modulation of dopaminergic, serotonergic and pos-
sibly glutamatergic activity. Because of the involvement of these neu-
rotransmitter systems in sleep/wake control, we evaluated the efficacy 
of TAAR1 full and partial agonists on sleep and wakefulness in rats and 
on cognition in both rats and non-human primates.
Methods: Male Sprague-Dawley rats were implanted with telemetry 
devices for recording EEG, EMG, body temperature (Tb) and locomo-
tor activity (LMA). Several studies were performed in which each rat 
received separate oral dosings (2 ml/kg) in a repeated measures design. 
In the first set of studies, dosing consisted of full and partial TAAR1 ago-
nists at different concentrations, a vehicle control (VEH; H2O + 0.3% 
Tween80) and zolpidem (30 mpk) during the middle of the dark (active) 
period at ZT18 (ZT0=light onset; ZT12=light offset). In the second set 
of studies, rats received TAAR1 partial agonists at various concentra-
tions, VEH, and caffeine (10 mpk) during the middle of the light (rest) 
period at ZT6.
Results: Whereas the TAAR1 full agonist had little effect on sleep/
wake when tested during the dark phase at ZT18, partial agonism dose-
dependently increased wakefulness, reduced both NREM and REM 
sleep, and increased the latency to REM sleep when administered at 
ZT6. TAAR1 partial agonism also increased wakefulness and reduced 
NREM sleep when administered at ZT18. LMA and Tb were unaffected 
by TAAR1 full or partial agonism at either time of day. In an attentional 
set-shifting task performed in male Long-Evans rats, a TAAR1 full ago-

nist (1 and 3 mpk, p.o.) fully reversed the executive function deficit in 
the extradimensional shift induced by phencyclidine (PCP; 5 mpk bid ip 
for 7 d). In an object retrieval paradigm conducted in male Cynomolgus 
macaques, partial (1-10 mpk, p.o.) and full (3 mpk, p.o.) TAAR1 ago-
nists increased accuracy in the difficult trials of this task.
Conclusion: These results demonstrate that TAAR1 partial agonists 
promote wakefulness in a dose-dependent manner irrespective of time 
of day or underlying sleep pressure by lengthening the duration of bouts 
of wakefulness without inducing hyperlocomotion or affecting Tb. Fur-
thermore, the procognitive effects and absence of hyperlocomotion of 
TAAR1 agonists demonstrate the functional utility of TAAR1-mediated 
alertness.

0005
THE BASAL FOREBRAIN CHOLINERGIC CELLS ARE 
IMPORTANT FOR THE REGULATION OF BIOCHEMICAL 
AND ELECTROPHYSIOLOGICAL MECHANISMS 
UNDERLYING SLEEP HOMEOSTASIS
Kalinchuk A1, Porkka-Heiskanen T2, McCarley RW1, Basheer R1

1Department of Psychiatry, VA Boston Healthcare System, Harvard 
Medical School, Boston, MA, USA, 2Institute of Biomedicine, 
University of Helsinki, Helsinki, Finland

Introduction: Recently, we reported a biochemical cascade, which is 
triggered in the basal forebrain (BF) during sleep deprivation (SD) and 
contributes to recovery sleep (RS); this cascade includes production of 
inducible nitric oxide synthase (iNOS), followed by increases in NO 
and adenosine (AD). The level of lactate (Lac), the indicator of neuronal 
activation, also increases in the BF during SD. While the increase in cor-
tical Lac is suggested to be involved in sleep homeostasis, its role in BF 
is not clear. To compare the homeostatic role of different biochemical 
markers in the BF, we performed simultaneous measurements of SD-
induced increases in NO, AD and Lac and correlated the changes with 
waking EEG theta power (5-9Hz), a marker of homeostatic sleep pres-
sure (HSP). Previously, we showed that RS is dependent on the presence 
of cholinergic BF (ChBF) cells. Here, we further investigated the role of 
these cells in biochemical and EEG changes during SD.
Methods: Male rats were implanted with electrodes for EEG/EMG 
recording and guide cannulae for microdialysis probes targeting BF. 
Dialysates were analyzed for AD and Lac using HPLC, and for NO 
metabolites nitrate/nitrite (NOx). Further, ChBF cells lesioning was 
performed using injections of 192-IgG saporin, and similar dialysis 
measurements were repeated 2 weeks after the injection.
Results: We found that the increase in low frequency theta (LFT) power 
(5-7Hz), but not in high frequency theta (HFT) (7-9Hz) during SD cor-
related with the increase in NREM delta power during RS, suggestive 
that LFT is a better indicator of HSP. The SD-induced changes in NOx 
and AD correlated with the increase in LFT, while the increase in Lac 
correlated with the increase in HFT. The lesion of ChBF cells prevented 
increases in NOx, AD and LFT, and hence impaired the correlation be-
tween these markers. However, it did not affect the increases in Lac and 
HFT and correlation between them.
Conclusion: Our data show that in BF increase in Lac, with and without 
ChBF lesions, correlated poorly with homeostatic EEG parameters, thus 
suggesting it reflected the generalized increase in neuronal activation 
during SD. In contrast, the SD-induced increase in AD and NOx showed 
a strong correlation with LFT, confirming their role as HSP markers. 
ChBF lesions prevented the correlated increases in AD, NOx and LFT, 
suggesting that ChBF cells are important for regulating biochemical and 
electrophysiological mechanisms during SD, and hence for the genera-
tion of RS.
Support (If Any): VA Merit Award (RB), Academy of Finland (TPH), 
Christian Gillin Research Grant (AK), NIMH Grant MH 39683 (RWM)
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0006
THE TIMING OF OREXIN RECEPTOR ANTAGONIST 
EFFICACY IS RESTRICTED TO THE INACTIVE PHASE BY A 
HIGH OX2R OCCUPANCY THRESHOLD
Gotter AL1, Winrow CJ1, Brunner J1, Garson SL1, Tannenbaum PL2, 
Cui D4, Tye SJ2, Uslaner J2, Coleman PJ3, Renger JJ1

1Neuroscience, Merck Research Laboratories, West Point, PA, USA, 
2In Vivo Pharmacology, Merck Research Laboratories, West Point, PA, 
USA, 3Medicinal Chemistry, Merck Research Laboratories, West Point, 
PA, USA, 4Pharmacokinetics and Drug Metabolism, Merck Research 
Laboratories, West Point, PA, USA

Introduction: Ideally, insomnia therapeutics promote normal sleep 
throughout the inactive period, while avoiding residual effects upon 
waking. The duration of sleep promoting efficacy is not only dependent 
upon a compound’s pharmacokinetic properties, but also receptor oc-
cupancy required for in vivo effects. Dual orexin receptor antagonists 
(DORAs) block the arousal-promoting effects of orexin while GABA-A 
receptor modulators drive sleep through activation of inhibitory recep-
tors.
Methods: Orexin-A levels, determined in CSF by meso-scale ELISA, 
were correlated with wakefulness measured by polysomnography in 
telemeterized mice, rats, dogs and rhesus monkeys. The sleep promot-
ing effects of DORA-22 and DORA-12, an analog of suvorexant, were 
evaluated in rats during both the active and inactive phases. Active wake 
attenuation was correlated with compound exposure and ex vivo orexin 
2 receptor (OX2R) occupancy across doses and time after treatment. 
Next day residual effects on rhesus monkey serial choice reaction and 
delay non-match to sample performance was evaluated the morning af-
ter pre-inactive phase DORA or GABA-A receptor modulator treatment.
Results: DORAs have greater efficacy during the active phase when 
ligand levels are at their highest. Attenuation of active wake by multiple 
DORAs across species occurs at compound plasma exposures sufficient 
to achieve OX2R occupancies above 80%. In contrast to GABA-A re-
ceptor modulators whose occupancy threshold for efficacy is approxi-
mately 27%, DORA levels sufficient to provide sleep maintenance are 
less likely to exceed OX2R occupancies sufficient for efficacy during 
the subsequent active phase. In Rhesus monkeys, residual next-day ef-
fects of GABA-A receptor modulators are associated with deficits in 
attention and recognition memory while DORAs leave these measures 
unaffected.
Conclusion: These preclinical studies demonstrate that the combina-
tion of favorable pharmacokinetic properties and high OX2R occupancy 
threshold for efficacy allow DORAs to promote sleep during normal 
resting phases while avoiding residual somnolence during subsequent 
waking periods.
Support (If Any): All authors are supported by Merck Research Labo-
ratories.

0007
PHARMACOLOGICAL OR GENETIC INHIBITION OF 
THE OREXIN-2 RECEPTOR ENHANCES THE SLEEP-
PROMOTING EFFECTS OF ZOLPIDEM
Dugovic C, Shelton J, Yun S, Bonaventure P, Shireman B, Lovenberg T
Neuroscience, Janssen Research & Development, San Diego, CA, USA

Introduction: Pharmacological blockade of the orexin-2 receptor 
(OX2R) promotes sleep by inhibiting the output of wake active neurons 
in the brainstem and hypothalamus. In contrast, classical hypnotic agents 
such as zolpidem promote sleep by stimulating sleep active neurons in 
the ventral lateral preoptic area via enhanced GABA signaling. To in-
vestigate the mutual interactions between these two systems, the effects 
of zolpidem were examined in pharmacological and genetic models that 
selectively inhibit either the OX2R or the OX1R.
Methods: A group of rats and four groups of mice (OX1R KO and WT; 
OX2R KO and WT) were implanted with telemetric devices for EEG/

EMG recordings. In rats, zolpidem (10mg/kg po) was administered in 
combination with the OX2R antagonist JNJ-10397049 (10mg/kg sc) or 
the OX1R antagonist GSK-1059865 (10mg/kg sc) at the onset of the 
dark phase. Mice from each genotype were orally dosed with zolpidem 
(10mg/kg) at dark onset. Sleep-wake parameters were analyzed during 
the subsequent 12-h dark phase.
Results: Rats treated with either zolpidem or the OX2R antagonist alone 
showed a significant reduction in NREM sleep latency and an increase 
in NREM sleep duration. These NREM sleep-promoting effects were 
potentiated when the two compounds were co-administered. OX2R 
blockade, which had no effect on REM sleep by itself, did not alter the 
REM sleep suppressing effect of zolpidem. The OX1R antagonist did 
not affect any sleep parameter either alone or in combination with zolpi-
dem. Mice from each genotype exhibited a reduced NREM latency and 
a prolonged NREM sleep duration following zolpidem administration, 
while REM sleep was minimally affected. However, the NREM sleep 
increment was significantly more pronounced in OX2R KO relative to 
WT mice.
Conclusion: The NREM sleep-increasing effects elicited by zolpidem 
were further enhanced with either the transient (pharmacological) or 
permanent (knockout) blockade of OX2R, but not OX1R. These data 
demonstrate the potential synergistic sleep- promoting effects of the si-
multaneous inhibition of arousal system and stimulation of sleep drive.

0008
GABAB AGONISM REDUCES CATAPLEXY IN TWO MURINE 
MODELS OF NARCOLEPSY
Wurts Black S1, Morairty S1, Chen T1, Yamanaka A2,3,4, Kilduff TS1

1Biosciences, SRI International, Menlo Park, CA, USA, 2Research 
Institute of Environmental Medicine, Nagoya University, Nagoya, 
Japan, 3National Institute for Physiological Science, Okazaki, Japan, 
4Japan Science and Technolology Agency, PRESTO, Tokyo, Japan

Introduction: Gammahydroxybutyrate (GHB) is an effective thera-
peutic for the excessive sleepiness and sudden loss of muscle tone 
(cataplexy) associated with narcolepsy. The mechanism of action for 
the therapeutic effect is unknown, but is hypothesized to be GABAB 
receptor-dependent. Here, the effects of chronic administration of GHB 
and the GABAB agonist R-baclofen (BAC) on arousal state and cata-
plexy were compared in two models of narcolepsy: the orexin/ataxin-3 
mouse (Atax) and the orexin tTA/Tet-O diphtheria toxin mouse (DTA), 
in which hypocretin neurodegeneration is controlled by a tetracycline 
transactivator system that is induced by withdrawal of dietary doxycy-
cline.
Methods: Atax and DTA mice were prepared for EEG and EMG moni-
toring using abdominally-implanted telemetry units. After 3 weeks 
recovery and, for the DTA mice, at least 5 weeks of doxycycline with-
drawal, mice began a treatment paradigm designed to model the twice-
nightly GHB dosing regimen used by human narcoleptics. Mice were 
dosed i.p. at ZT-2 and ZT-6 with GHB (150 mg/kg), BAC (2.8 mg/
kg,) or vehicle (VEH) every day for 15 days. Physiological and video-
recorded behavioral data were simultaneously acquired and manually 
scored as wake, rapid-eye movement (REM) sleep, non-REM (NREM) 
sleep, or cataplexy. Drug effects on these states were assessed for 24 h 
on a baseline day prior to treatment and on the last day of treatment.
Results: During baseline, DTA mice exhibited a 4-fold greater number 
of cataplexy bouts than Atax mice, despite similar percentages of time in 
sleep/wake states. In both models, cataplexy decreased from baseline in 
50% and 88% of mice after GHB and BAC, respectively, whereas cata-
plexy increased in 83% of the mice after VEH. BAC, but not GHB, was 
associated with a greater reduction from baseline in the amount of time 
spent in cataplexy on the last day of dosing compared to VEH. Only the 
BAC group showed a significant positive correlation between the num-
ber of cataplexy bouts during baseline and the change-from-baseline 
response on the last day of dosing.



SLEEP, Volume 36, Abstract Supplement, 2013A7

A. Basic Sleep Science I. Pharmacology and Biochemistry
Conclusion: Overall, the pattern of arousal state and cataplexy respons-
es to GHB, BAC and VEH was the same for both models of narcolepsy. 
At the doses tested, BAC suppressed cataplexy to a greater extent than 
GHB. Mice with more severe cataplexy showed a greater therapeutic 
response to BAC than less symptomatic mice.
Support (If Any): NIH 1R01NS057464
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RGS PROTEINS MODULATE ISOFLURANE-INDUCED 
ALTERATIONS IN SLEEP AND WAKEFULNESS
Zhang H1,3, Wheat H1, Jiang S1, Baghdoyan HA1, Neubig RR2, Shi X3, 
Lydic R1

1Anesthesiology, University of Michigan, Ann Arbor, MI, USA, 
2Pharmacology, University of Michigan, Ann Arbor, MI, USA, 
3Anesthesiology, Changzheng Hospital, 2nd Military Medical 
University, Shanghai, China

Introduction: States of sleep and anesthesia are regulated by metabo-
tropic, G protein coupled receptors that, in turn, are modulated by regu-
lators of G protein signaling (RGS) proteins. This study is testing the 
hypothesis that RGS proteins contribute to normal sleep cycle control 
and to sleep disruption that follows isoflurane anesthesia.
Methods: States of sleep and wakefulness were recorded from transgen-
ic mice having an RGS-insensitive allele that enhances Gai2 signaling. 
Recordings were obtained for 18.5h from wild type (WT) mice (n=7) 
and knock-in mice that are heterozygous (n=6) or homozygous (n=4) for 
the RGS allele. Every 10s of each 18.5h recording was scored as wake-
fulness, NREM sleep, or REM sleep to quantify percent state before 
(control) and after 3h of exposure to 1.3% isoflurane.
Results: During the initial 6.5h of the light cycle, control data re-
vealed differences as a function of genotype for percent time spent 
in wakefulness: WT=(28.68), heterozygous=(36.50), homozy-
gous=(41.91); NREM sleep: WT=(63.69), heterozygous=(58.14), ho-
mozygous=(52.44), and REM sleep: WT=(7.63), heterozygous=(5.36), 
homozygous=(5.65). Recordings after isoflurane revealed prolonged 
disruption of the sleep/wake cycle. During the first 6h after isoflurane, 
percent change data show increased wakefulness: WT=(74.12), hetero-
zygous=(56.88), homozygous=(26.84). Percent change data showed a 
decrease in NREM sleep: WT=(-29.11), heterozygous=(-34.37), homo-
zygous=(-18.34), and REM sleep WT=(-35.60), heterozygous=(-14.49), 
homozygous=(-28.92). During hours 6.5 through 12 after isoflurane 
there was a rebound percent increase in NREM sleep: WT=(113.33), 
heterozygous=(61.83), homozygous=(34.29), and a corresponding per-
cent decrease in wakefulness: WT=(-26.40), heterozygous=(-23.89), 
homozygous=(-16.88). REM sleep percent rebound persisted for up to 
18.5h after isoflurane: WT=(69.04), heterozygous=(33.52), homozy-
gous=(34.39).
Conclusion: Sleep/wake recordings after isoflurane anesthesia revealed 
increased wakefulness and a REM sleep rebound, both of which varied 
as a function of RGS genotype. The results support the interpretation 
that RGS proteins contribute to the regulation of sleep and to disruptions 
of the sleep/wake cycle after isoflurane anesthesia.
Support (If Any): Supported by HL65272 (RL), GM039561-24 (RRN), 
MH45361 (HAB), and the Chinese Scholarship Council.
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DEXMEDETOMIDINE-INDUCED SEDATION IS SIMILAR TO 
NATURAL NREM SLEEP IN MICE
Van Dort CJ1,2,3, Toledano SJ2, Kenny JD1,2, Wilson MA2,3, 
Brown EN1,2,4,5

1Department of Anesthesia, Critical Care, and Pain Medicine, 
Massachusetts General Hospital, Harvard Medical School, 
Boston, MA, USA, 2Department of Brain and Cognitive Sciences, 
Massachusetts Institute of Technology, Cambridge, MA, USA, 
3Picower Institute for Learning and Memory, Massachusetts Institute of 
Technology, Cambridge, MA, USA, 4Harvard-MIT Division of Health 
Sciences and Technology, Massachusetts Institute of Technology, 
Cambridge, MA, USA, 5Institute for Medical Engineering and Science, 
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Introduction: Dexmedetomidine, an alpha 2a receptor agonist, is used 
for sedation in the ICU and operating room. Electroencephalogram 
(EEG) recordings in humans, cats, and rats have demonstrated that dex-
medetomidine induces slow waves and spindles similar to those seen 
during non-rapid eye movement (NREM) sleep. Slow waves and sleep 
spindles show regional differences in frequency from anterior to poste-
rior portions of the cortex in humans. However, quantification of slow 
wave and spindle properties across the cortex during dexmedetomidine-
induced sedation have not been demonstrated. Therefore, this study 
is the first to quantify cortical activity across the brain during natural 
NREM sleep compared to dexmedetomidine-induced sedation in mice.
Methods: Four mice were surgically implanted with 6 EEG electrodes 
across the cortex and 2 EMG electrodes. On the day of the experiment, 
a tail vein cannula was inserted during isoflurane anesthesia. The mice 
were allowed to recover fully, then an IV injection of dexmedetomi-
dine (50, 200, or 400 µg/kg) was administered. The EEG, EMG and 
video were recorded and used to score sleep, wakefulness, and dex-
medetomidine-induced sedation. Spectral analysis of the EEG and the 
Kolmogorov-Smirnov (KS) test were used to determine significant dif-
ferences in power at a given frequency for dexmedetomidine-induced 
sedation compared to NREM sleep in the same mouse.
Results: At low concentrations of dexmedetomidine (50 µg/kg), there 
were spindles and slow waves similar to NREM sleep. At high concen-
trations of dexmedetomidine (400 µg/kg), there were very large slow 
waves from 0.6-3.4 Hz (KS test with Bonferroni correction p < 0.05) 
that were larger than NREM sleep slow waves and very few spindles. 
Quantification of differences across the cortex and spindle properties is 
ongoing.
Conclusion: These data support the idea that low concentrations of dex-
medetomidine produce a brain state that is neurophysiologically similar 
to naturally occurring NREM sleep. Therefore, dexmedetomidine or 
other alpha 2a receptor agonists may be useful tools for approximating 
NREM sleep.
Support (If Any): National Institutes of Health grants OD003646-01 
and TR01-GM104948
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PANCREATIC UNCOUPLING PROTEIN-2 EXPRESSION 
AND GLUCOSE HOMEOSTASIS SYSTEM IN C57BL MICE 
SUBMITTED TO INTERMITTENT HYPOXIA
Fiori CZ1, Vieira LR2, Righi CG1, Kim LJ5, Baum G3, da Silva RP1, 
Rosa DP2, Marroni NP7, Forgiarini LF6, Martinez D1,2,4

1Cardiology and Cardiovascular Sciences, UFRGS, Porto Alegre, 
Brazil, 2Medical Sciences, UFRGS, Porto Alegre, Brazil, 3Biology, 
UFRGS, Porto Alegre, Brazil, 4Cardiology Division, Hospital de 
Clínicas de Porto Alegre (HCPA), Porto Alegre, Brazil, 5Biomedicine, 
UFCSPA, Porto Alegre, Brazil, 6Medicine: Pneumology, UFRGS, 
Porto Alegre, Brazil, 7Grande do Sul, Brasil. Program in Genetic and 
Toxicology, Universidade Luterana do Brasil, Porto Alegre, Brazil

Introduction: Sleep apnea and intermittent hypoxia have been impli-
cated in insulin resistance. Pancreatic uncoupling protein-2 (UCP-2) is a 
negative regulator of insulin secretion. The present study aims to inves-
tigate whether an animal model of sleep apnea influences insulin output 
via UCP-2 expression.
Methods: Male C57BL mice were exposed during 35 days to intermit-
tent hypoxia (n=18) or to sham intermittent hypoxia (n=18). During 8 
hours daily, the hypoxia group underwent 480 cycles of 30 seconds of 
progressive hypoxia to an inspired oxygen concentration nadir of 8±1% 
followed by 30 seconds of room air breathing. The UCP-2 mRNA ex-
pression in pancreas was assessed by real-time PCR. Insulin and glu-
cagon levels were determined using ELISA method, and fasting serum 
glucose, total cholesterol, HDL-cholesterol, and triglycerides were mea-
sured by enzymatic colorimetric method.
Results: The UCP-2 mRNA expression was 18% lower (P=0.14) in the 
hypoxia than in the sham group. The glucose and glucagon levels were 
respectively 13% (P=0.025) and 59% (P=0.023) lower in the hypoxia 
than in the sham group. The insulin levels were 5% higher (P=0.011) in 
the hypoxia than in the sham group. HOMA index of insulin resistance 
was 18% lower (P=0.09) in the hypoxia than in the sham group and the 
function of beta-cell was 21% higher (P=0.014) in hypoxia than in sham 
group. Body weight, adjusted for food intake, was maintained relatively 
stable during the experiment. No significant differences in lipid profile 
were found between groups.
Conclusion: The present study investigated the response of UCP2 to 
intermittent hypoxia and found a non-significant reduction in expression 
of this regulatory protein. Considering the moderate nadir of the oxygen 
concentration here utilized for the intermittent hypoxia protocol one can 
anticipate that severe hypoxia may be able to produce changes in the 
expression of pancreatic mRNA UCP2.

0012
OBESE/METABOLIC SYNDROME RATS AND LEAN/FIT 
RATS SHOW DIFFERENTIAL SLEEP, EEG POWER, AND 
LOCOMOTOR ACTIVITY RESPONSES TO CHRONIC, 
SYSTEMIC ADMINISTRATION OF THE ANTIPSYCHOTIC 
OLANZAPINE
Radzikowski S1,2, Shortal BP1, Watson CJ1, Koch LG1, Britton SL1, 
Baghdoyan HA1,2

1Anesthesiology, University of Michigan, Ann Arbor, MI, USA, 
2Pharmacology, University of Michigan, Ann Arbor, MI, USA

Introduction: Olanzapine, used to manage symptoms of schizophrenia, 
increases slow wave sleep (J Clin Psychiatry 2005;66:450) and causes 
daytime sleepiness (Schizophr Res 2012;135:123). Metabolic syndrome 
and cardiovascular disease are prevalent in people with schizophrenia 
(Mol Psychiatry 2012;17:242), and weight gain caused by olanzapine 
can worsen these comorbid conditions. This study is testing the hypoth-
esis that olanzapine alters sleep, EEG power, and locomotor activity dif-
ferentially in a rat model of obesity/metabolic syndrome compared to 
lean/fit rats.

Methods: Adult, male obese (n=3) and lean (n=3) rats were housed 
in a 12-h light/dark cycle. Dependent measures were quantified before 
(control) and after 7 days of olanzapine administered via subcutaneous 
osmotic pump (7.5 mg/kg/day). Plasma levels of olanzapine were in the 
therapeutic range (JPET 2003;305:625) for obese (144 ng/mL) and lean 
(85 ng/mL) rats.
Results: Effect sizes for sleep responses to olanzapine are summarized 
as percent change from control for obese vs lean rats. Dark phase: wake-
fulness -12% vs 22%; NREM 44% vs -27%; REM 40% vs -56%. Light 
phase: wakefulness 3% vs 23%; NREM 12% vs -21%; REM -52% vs 
-30%. In obese rats, EEG theta power during wakefulness was increased 
in dark (34%) and light (57%) phases, and EEG delta power was de-
creased during wakefulness in dark (-22%) and light (-23%) phases. In 
lean rats, delta power was decreased (-26%) in the dark phase. Obese 
rats responded to olanzapine with decreased locomotor activity in dark 
(-49%) and light (-60%) phases. Lean rats showed decreased locomotor 
activity in the light phase (-53%).
Conclusion: Olanzapine caused sleep and EEG changes that differed 
in obese and lean rats, supporting the interpretation that rats selectively 
bred to emulate features of obesity/metabolic syndrome (Trends Car-
diovasc Med 2012;22:29) provide a powerful resource for studies de-
signed to elucidate the mechanisms by which olanzapine alters sleep/
wake states.
Support (If Any): National Institutes of Health Grants MH45361 
(HAB), ROD012098A (LGK, SLB), and Department of Anesthesiology
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GLUCOSE TOLERANCE WERE NOT AFFECTED BY ACUTE 
SLEEP ENHANCEMENT BY ULTRA-SHORT ACTING 
HYPNOTICS IN HEALTHY YOUNG MALES
Tagaya H1,4, Kumagai Y2,4, Kuroyama M3,4, Wakisaka M4, Sato M4, 
Maeda M4

1Department of Health Science, Kitasato University, School of Allied 
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3Department of Clinical Pharmacy, Kitasato University, School 
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Introduction: The aim of the study was to investigate the effects of 
acute sleep enhancement by ultra-short acting hypnotics on glucose tol-
erance in healthy young males.
Methods: The study protocol was approved by intramural research 
ethics committee and registered to UMIN clinical trial registry. After 
obtaining written informed consents, participants underwent 3 ex-
perimental sessions. In every session, participants were administered 
opaque capsule containing either placebo, 0.25mg triazolam (TRZ) or 
5mg zolpidem (ZLP) at 2230h. PSG were recorded between 2300h and 
0700h. 75g OGTT was carried out between 0900h and 1100h. The first 
session was served as placebo PSG recording , and subjects who filled 
exclusion criteria for OSAS or PLMD were excluded from the study. In 
the second and third session, TRZ or ZLP were randomly administered 
by double blind crossover manner. Sleep variables and index of glucose 
tolerance (HOMA) were analyzed by repeated measures ANOVA and 
correlation analyses.
Results: Thirteen healthy young males aged 23.4 ± 3.2 years were com-
pleted the study. Total sleep time, sleep efficiency, sleep stage 2, sleep 
stage 4 and NREM sleep were increased and arousal index and sleep 
stage 1 were decreased by hypnotics, though there were no differences 
between TRZ and ZLP. No difference was found in HOMA. Negative 
correlation was found between sleep stage 2, whereas positive correla-
tion was found between sleep stage 4 and HOMA.
Conclusion: Acute enhancement of sleep by ultra-short acting hypnotic 
did not affected glucose tolerance in healthy young males. Index of glu-
cose tolerance was positively correlated with amount of sleep stage 2.
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METABOLIC EFFECTS OF SODIUM OXYBATE IN MICE
Luca G, Tafti M
Center for Integrative Genomics, University of Lausanne, Lausanne, 
Switzerland

Introduction: Gammahydroxybutyrate (GHB) (sodium oxybate, Xy-
rem®), is used in sleep medicine for the treatment of narcolepsy with 
cataplexy. GHB is an agonist of GABA-B receptors but its mode of ac-
tion and the range of effects are not well understood. For instance, one 
of the side effects observed in treated patients is weight loss, suggesting 
a yet unknown metabolic effect. Our aim was to investigate metabolic 
changes after acute, short-term and chronic administration of GHB in 
different mouse strains.
Methods: In four different experiments we have evaluated both the 
acute and chronic metabolic changes induced by the drug. For acute 
metabolic changes blood was assessed at 1h after the drug administra-
tion. In a second step, mice were studied in the calorimetric chambers 
for 8 days: 4 baseline days and 4 days under drug administration, in ran-
domized order. Food and water intake, respiratory ratio (RER), oxygen 
consumption and CO2 production, locomotor activity and weight were 
measured. For chronic metabolic changes mice were studied 4 weeks 
under placebo or 300 mg GHB/kg/day. Lean mass, fat mass, and water 
content were assessed by EchoMRI. Weight was monitored weekly. This 
experiment was carried out on two mouse strains: C57BL/6J and Ob/
Ob mice.
Results: No differences were found between treated and control mice re-
garding cholesterol, triglyceride, glucose, and free fatty acids measured 
in serum after acute administration of GHB. Calorimetric results suggest 
that after 4 days of treatment there is a decrease in RER, independent of 
food intake, which may point to a shift in the substrate used for energy 
production from carbohydrates to lipids. After chronic treatment there 
were no significant differences between treated and control C57BL/6J 
mice for fat mass, lean mass, or water content, but treated mice showed a 
more balanced distribution of fat mass and lean mass. GHB treated mice 
gained less weight than matched controls. In Ob/Ob mice there were no 
differences between treated and control groups regarding fat mass, lean 
mass or water content and the decrease in weight observed in treated 
mice was not significantly different from the control mice.
Conclusion: Weight loss as response to GHB treatment in humans is 
also observed in C57BL/6J mice, but the significant change in weight 
gain found in C57BL/6J mice was not observed in Ob/Ob mice. This 
finding suggests that changes in weight (both in wild-type mice and hu-
mans) under GHB treatment are independent of the leptin regulation.
Support (If Any): Supported by FP7-People, Marie Curie Actions, 
NINA Project 238665 and UCB Pharma.
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ABSENCE OF THE HYPOCRETIN PEPTIDE INCREASES 
SERUM INSULIN WITHOUT ALTERING BLOOD GLUCOSE 
OR SERUM LEPTIN LEVELS IN AGED MALE MICE
Ramanathan L, Siegel J
Neurobiology, UCLA-VAGLAHS, North Hills, CA, USA

Introduction: We previously reported that both male and female Hcrt 
KO mice showed increased body fat, although only the female mice 
showed increased body weight, compared to gender and genotype 
matched wildtype (WT) controls. In this study we compared blood glu-
cose and serum leptin and insulin levels in male Hcrt KO and WT mice. 
We also analyzed changes in the weight of the brain, heart, liver, spleen, 

pancreas, kidney, thymus, lungs, testes, bladder and stomach of these 
mice.
Methods: A total of 4 mice of each genotype were used. The animals 
were housed under standard light and temperature conditions, and fed 
normal laboratory diet. After completing the body composition and 
metabolic studies, the mice (aged between 18-20 months) were fasted 
overnight and then sacrificed by carbon dioxide inhalation and blood 
was collected by cardiac puncture. Blood glucose levels were assayed 
with a glucometer and serum was used for the analysis of leptin and 
insulin using the Mouse Leptin and Insulin ELISA kits, respectively. 
The internal organs were dissected, weighed and stored frozen at -80 C. 
Student’s t-test was used to determine significant differences between 
male Hcrt KO and male WT animals, at p<0.05.
Results: Blood glucose levels were not significantly different between 
male Hcrt KO and WT mice (222 ± 35 vs 221 ± 22). However, male 
Hcrt KO mice had significantly higher serum insulin levels compared to 
WT controls (129%, p= 0.02). Although serum leptin levels were higher 
in male Hcrt KO mice compared to WT mice, this difference was not 
significant (53%, p=0.4). Furthermore, the pancreas was significantly 
heavier (22%, p=0.04) in male Hcrt KO mice compared to male WT 
mice. There were no changes in the size of any of the other internal 
organs studied here.
Conclusion: We conclude that aged male mice lacking the hypocretin 
peptide have decreased insulin sensitivity. Hence, they require higher 
insulin levels to maintain normal fasting glucose levels.
Support (If Any): Research supported by NS14610, MH64109 and the 
Medical Research Service of the Department of Veterans Affairs.
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THE EFFECTS OF BUSPIRONE AND GALANTAMINE ON 
REM SLEEP: IMPLICATIONS FOR THE UNDERSTANDING 
SLEEP ABNORMALITIES IN MAJOR DEPRESSION
Biard K1,2, Douglass AB2,1, De Koninck J1,2
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Introduction: This study examined the theory of serotonergic-cholin-
ergic imbalance occurring in major depression (MD) as a cause of the 
abnormal sleep seen in depressed patients by stressing this system in 
normal controls.
Methods: Ten healthy female participants (age 18-30 years, with no 
family history of psychiatric diagnosis) were tested for five nights. The 
first night was a standard nocturnal polysomnogram to rule out sleep 
disorders and to allow accommodation to the lab. On the four study 
nights participants were asked to take two pills given in a double-blind, 
randomized order: either galantamine (an M2 cholinergic agonist) and 
a sugar pill, buspirone (a serotonergic agonist) and a sugar pill, galan-
tamine and buspirone, or two sugar pills. Sleep was measured using 
EEG, EMG, EKG and EOG on study nights. We conducted a repeated-
measures ANOVA and a priori pairwise tests comparing the rapid eye 
movement density (RD), REM latency (RL), and percentage of time 
spent in REM sleep (RT) of the drug nights to those of the placebo night. 
We expected that galantamine would increase phasic RD by triggering 
pontine-geniculate-occipital EEG spikes which cause rapid eye move-
ments (rems) and that buspirone would suppress tonic REM, decreasing 
RT and RL.
Results: The average RL on the buspirone-galantamine night (153 min) 
was significantly higher than on the baseline night (93.4 min, p < 0.05). 
Surprisingly, RD trended downward in galantamine nights compared to 
non-galantamine nights (3.65 rems/min vs. 4.45 rems/min, p > 0.05). 
RT was not significantly affected by the buspirone, possibly due to its 
half-life of 1.5 hours.
Conclusion: While the serotonergic agonist suppressed tonic REM, the 
cholinergic agonist failed to increase RD as would be expected if elevat-
ed cholinergic tone is responsible for the high RD seen in MD patients.
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Introduction: Excessive daytime sleepiness (EDS) can affect 20-50% 
of patients with Parkinson’s disease (PD), and sudden onset of sleep 
attacks (SA) in PD behind the wheel often leads to fatal car accidents. 
Although non-treated PD patients exhibit EDS and SA, SA in PD are 
often associated with use of DA agonists, especially the recent non-ergot 
DA D2/3 agonists. We have therefore initiated a pharmacological study 
to study the pharmacodynamics of the D2/3 agonists on sleep.
Methods: Male rats underwent surgery for EEG and EMG electrodes. 
Vehicle was injected (i.p.) 5 minutes before light-off (ZT12) on day 1, 
and sleep was recorded for 24-hrs. On day 2, quinpirole (Qu: 30μg or 
1000μg/kg), a non-ergot DA D2/3 agonist, was injected. Amounts of 
sleep parameters for the 24-hrs following Qu administration were com-
pared to those following vehicle injections. Change in the extracellular 
DA levels after drug administration was also measured in the prefrontal 
cortex.
Results: Low dose of Qu significantly increased SWS and REM sleep, 
and decreased wakefulness. On the contrary, high dose of Qu signifi-
cantly enhanced wakefulness which lasted for 3-4 hrs followed by a 
large increase in sleep that lasted until the end of the active period. This 
increase in sleep was much larger than the sleep loss in the initial hours, 
and was also much larger than sleep rebound seen after the total sleep 
deprivation of 4-hrs (ZT12-16). A low dose of Qu reduced DA release 
immediately by 60%, and the level gradually returned to the baseline 
over 7-hours. A high dose of Qu produced much longer reduction in DA 
release, and the effect lasted for 12-hrs. Interestingly, the recovery of DA 
release started to occur at 4 hours after the high dose injection, and the 
slope of the recovery after 4 hours is identical to the slope that occurred 
after the low quinpirole dose administration (which accompanied sleep 
induction).
Conclusion: D2/3 agonists reduce dopamine release by acting on pre- 
synaptic D2/3 autoreceptors, while high doses predominantly activate 
postsynaptic D2 receptors. The results of microdialysis experiments 
suggest that a shift from postsynaptic (excitatory) to presynaptic (inhibi-
tory) action may occur 4 hrs after the administration of a high dose of 
Qu. This mechanism may partially explain the D2/D3 agonist-induced 
excessive sleepiness seen in human patients and we are testing this hy-
pothesis using rodent models of PD, such as rotenone-induced PD rats 
and PD mice with cre-loxP recombinant conditional knockout of DA 
neurons.
Support (If Any): Research supported by R21 NS072942.
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EFFECTS OF METHAMPHETAMINE SELF-
ADMINISTRATION ON SLEEP-LIKE BEHAVIOR IN 
MONKEYS
Andersen ML1,2, Diaz MP2, Murnane KS2, Howell LL2,3

1Psychobiology, Universidade Federal de São Paulo, São Paulo, Brazil, 
2Yerkes National Primate Research Center, Emory University, Atlanta, 
GA, USA, 3Psychiatry and Behavioral Sciences, Emory University, 
Atlanta, GA, USA

Introduction: Sleep disorders and substance abuse are highly comor-
bid. Although methamphetamine is a very commonly abused drug, to 
the best of our knowledge, no study has evaluated its effects on sleep 
during drug use and abstinence under well-controlled conditions in labo-

ratory animals. The objective of this study was to examine the effects of 
methamphetamine self-administration on sleep-like measures in nonhu-
man primates.
Methods: Adult male rhesus monkeys (Macaca mulatta; n=4) self-ad-
ministered methamphetamine (0.01 and 0.03 mg/kg/injection, i.v.) un-
der a fixed-ratio 20 schedule of reinforcement (60-min sessions once a 
day, 5 days per week) for 5 weeks. Sleep-like measures were evaluated 
with Actiwatch monitors before, during, and after each period of drug 
self-administration.
Results: Both doses of methamphetamine reliably maintained self-ad-
ministration. Methamphetamine (0.03 mg/kg) increased derived mea-
sures of latency to sleep onset and sleep fragmentation, and decreased 
sleep efficiency compared to abstinence, and higher methamphetamine 
intake predicted worse sleep quality. However, sleep normalized imme-
diately after the discontinuation of methamphetamine self-administra-
tion.
Conclusion: Methamphetamine markedly disrupted sleep-like mea-
sures; however, methamphetamine self-administration did not disrupt 
sleep quality during subsequent periods of drug abstinence.
Support (If Any): Associação Fundo de Incentivo à Pesquisa (AFIP), 
Fundação de Amparo à Pesquisa do Estado de São Paulo (FAPESP) 
and Conselho Nacional de Desenvolvimento Científico e Tecnológico 
(CNPq).

0019
EFFECT OF ANTIHISTAMINES SEDATIVE AND NON-
SEDATING ON SLEEP PATTERN, OF WISTAR RATS, THAT 
SUFFER SELECTIVE REM SLEEP RESTRICTION, BY 
MULTI-PLATFORM METHOD
Rojas Zamorano J1,2, Perea-Cobo J2, Gomez-Gonzalez B1, Santana 
Miranda R2, Velázquez-Moctezuma J1

1Biologia de la Reproduccion, Universidad Autonoma Metropolitana, 
Nezahualcoyotl, Mexico, 2Universidad Nacional Autónoma de México, 
México City, Mexico

Introduction: Sleep consists of two stages: rapid eye movement sleep 
(REMS) and non-rapid eye movement sleep (NREMS). One of the most 
important neurotransmitter systems that control sleep/wake cycle is the 
histaminergic system, whose activity is affected by the action of antihis-
tamines, H1-receptor antagonists (AH1). Some of them are capable of 
crossing the blood-brain barrier (BBB) affecting central nervous system 
(CNS) functions, e.g. decrease with REMS, those are called sedating 
antihistamines (AH1S); while the other one, do not cross the blood-brain 
barrier and therefore are called non-sedating antihistamines (AH1NS). 
Moreover, it is known that chronic REMS loss induces BBB breakdown 
to circulating molecules, and it is known that immediately upon sleep de-
privation, a REMS rebound is observed. Therefore we hypothesize that 
if we open the BBB by chronically reducing REMS time, then AH1NS 
will be transferred from blood-to-brain and will suppress REMS even 
during the post-deprivation period, when a REMS rebound is expected.
Methods: Adult male Wistar rats were surgically implanted to PSG sig-
nals under ketamine/xylazine anstehesia. After a two-week post-surgery 
period an 8-hour basal PSG was acquired during the light phase. A sec-
ond 8-hour PSG was done to evaluate the effect of a single adminis-
tration of AH1 upon sleep, rats were randomly divided into 3 groups: 
vehicle-treated (saline 0.9%, n=5), treated with the AH1S chlorphena-
mine (20mg/kg, n=5), and treated with the AH1NS cetirizine (20mg/
kg, n=5). Two weeks after antihistamine administration, rats were REM 
sleep restricted (REMSR) using a protocol of 20-hours sleep depriva-
tion plus 4-hours of sleep opportunity at the home-cage during 10 con-
secutive days; a protocol that we previously showed that induces BBB 
breakdown. At the end of the REMSR period rats were given saline or 
antihistamines and a third PSG was acquired..
Results: Under basal conditions, chlorphenamine tended to decrease 
REMS percentage, although not statistically significant; and, as was 
expected cetirizine did not affect REMS percentage. After REMSR a 
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REMS rebound was observed in the saline-treated group, and both an-
tihistamines AH1S and AH1NS suppressed the post-deprivation REMS 
rebound.
Conclusion: BBB breakdown induced by REMSR allowed AH1, both 
of them, to reach the CNS and suppress REMS.
Support (If Any): We appreciate the support of Universidad Autónoma 
Metropolitana.

0020
BLOCKADE OF ESTROGENIC ACTION IN THE MNPN 
DISRUPTS SLEEP/WAKE BEHAVIOR IN THE FEMALE RAT
Cusmano D, Viechweg SS, Mong JA
Department of Pharmacology, University of Maryland School of 
Medicine, Baltimore, MD, USA

Introduction: While much is known about the mechanisms that under-
lie sleep, investigations into sex differences and hormonal modulation 
of sleep are in their infancy. Clinical and basic studies have confirmed 
that changes in the ovarian hormonal milieu influence the physiology of 
sleep and biological rhythms. What remains unknown and unaddressed 
by current studies is how gonadal hormones, especially estradiol (E2), 
influence the activity of the sleep circuitry. Neurons in the median pre-
optic nucleus (MnPN) have been shown to be involved in the onset and 
regulation of non-rapid eye movement (NREM) and REM sleep, as 
well as REM homeostasis. MnPN neurons exert inhibitory control over 
hypocretinergic neurons, suppressing consolidated bouts of arousal to 
promote sleep. Our previous findings suggest that E2 reduces sleep by 
consolidating arousal (Schwartz and Mong, 2011); therefore, we pre-
dict E2 suppresses activation of MnPN neurons to initiate downstream 
changes in the sleep circuitry leading to an attenuation of sleep.
Methods: We used functional neuroanatomy (fos immunoreactivity) to 
determine whether E2 affects the activational state of the MnPN. Then, 
ovariectomized (OVX) females were fitted with EEG/EMG transmitters 
and a single guide cannula targeted to the MnPN. ICI 182,780 (an estro-
gen receptor antagonist) or E2 were infused to determine the role of E2 
in the MnPN on sleep/wake behavior.
Results: OVX females were treated with physiological levels of E2 
(5µg and 10µg subcutaneously administered 24 h apart), which resulted 
in decreased fos expression in the MnPN compared to oil. During the 
dark phase, ICI attenuated the E2-mediated suppression of REM sleep. 
Additionally, ICI blocked the E2-mediated reduction in REM bouts and 
the increase in wake bouts compared to vehicle. However, when E2 is 
directly infused into the MnPN, wake is increased during the last 6 hr 
of the light phase.
Conclusion: Together these data suggest that estrogenic action in the 
MnPN is necessary for the E2-mediated suppression of REM sleep but 
is not sufficient to drive these changes in REM. Our future studies will 
further test how E2 is modulating these effects on sleep/wake in females. 
Ultimately, understanding the site(s) of E2 action may uncover novel 
drug targets to treat sleep disruptions in women.
Support (If Any): NIH F31AG043329 awarded to DMC NIH 
1RO1HL85037 awarded to JAM
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TRANSCRIPTIONAL EFFECT OF SCHISANDRIN ON GENE 
EXPRESSION IN DROSOPHILA
Huang L, Yu S, Bian H, Li T
Heilongjiang University of Chinese Medicine, Harbin, China

Introduction: Schisandra Chinensis (Turcz.) Baill is often used in tra-
ditional Chinese medicine for insomnia treatment. Schisandrin is one of 
the components of Schisandra Chinensis (Turcz.) Baill. In our previous 
research, we found that Schisandrin significantly affect the sleep-wake 
behavior in drosophila. In this study, we compared gene expression us-
ing microarrays in drosophila administered by feeding with or without 
(controls) Schisandrin.

Methods: Six day old female fly were anesthesiaed and placed in the 
tube with Schisandrin and no-Schisandrin medium. After the flies were 
cultured in medium with or without Schisandrin for 36 h, the head of 
flies were collected at 7 am. Comprehensive microarray analysis of gene 
expression in the head of flies was performed using Gene Chip Drosoph-
ila Genome arrays as described in the Affymetrix GeneChip Expression 
Analysis Technical Manual.
Results: Approximately 170 genes (fold change cut-off >2) with 59 
known functional genes are differentially expressed in flies administered 
by feeding with Schisandrin compared to controls, which included 84 
down-regulated and 86 up-regulated.
Conclusion: The results reflected that Schisandrin significantly influ-
ence drosophila gene expression, including the genes associated with 
catabolism, redox reactions, circadian rhythms, transmembrane trans-
port and immune response.
Support (If Any): Chinese National Natural Science Foundation 
(30801528)
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COMPUTATIONAL AND EXPERIMENTAL 
CHARACTERIZATION OF A NOVEL CIRCADIAN CLOCK 
COMPONENT
Anafi R1, Lee Y2, Sato TK3, Venkataraman A2, Liu AC4, Kim J5, 
Hogenesch JB2

1Division of Sleep Medicine, University of Pennsylvania, Philadelphia, 
PA, USA, 2Pharmacology, University of Pennsylvania, Philadelphia, 
PA, USA, 3Great Lakes Bioenergy Research Center, University of 
Wisconsin, Madison, WI, USA, 4Biological Sciences, University of 
Memphis, Memphis, TN, USA, 5Biology, University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: We used a probabilistic data integration strategy to com-
bine genome-wide data sets and identify the genes most likely to have a 
critical function in the mammalian circadian clock. We then experimen-
tally validated the role of one novel candidate in both cellular model sys-
tems and a knockout mouse. In view of these results we have dubbed the 
gene “Chrono” given its role as a computationally highlighted repressor 
of the network oscillator.
Methods: We listed functional properties that characterize clock genes 
and created simple metrics to quantify them. Previously published data 
sets were used to determine how these metrics are distributed among 
known clock genes and within the genome at large. The distributions 
were used to compute evidence factors that quantify the support pro-
vided by each feature that a given gene has a core circadian function. 
After combining the results for each feature, genes were rank ordered by 
the cumulative evidence that they have a core clock function. We then 
used mammalian two-hybrid screening, overexpression in cellular mod-
els, and a knockout mouse model to experimentally characterize one 
high probability candidate.
Results: Mammalian two-hybrid screening and co-immunoprecipi-
tation both demonstrate direct physical interactions between Chrono 
and known clock proteins. Over-expression studies reveal that Chono 
functions as a repressor of Clock/Bmal1 mediated transcription. Most 
importantly, Chrono knockout mice are shown to have a statistically sig-
nificant lengthening of free running circadian period. Through a series 
of experiments we then demonstrate that Chrono binds a portion of the 
Bmal1 C-terminal and thereby interferes with Cbp (Creb binding pro-
tein) induced activation of the Bmal1/Clock complex.
Conclusion: We conclude that Chrono modulates the core circadian 
oscillator and that the integration of genome-wide data may acceler-
ate discovery of core clock genes and our understanding of circadian 
physiology.
Support (If Any): The research presented here was supported in part by 
the Biochronicity: Time, Evolution Networks Grant from DARPA, un-
der grant D12AP00001. Additional support was provided by an NINDS 
RO1 grant NS054794-0 to JBH and a Physician Scientist Training 
Award from the American Sleep Medicine Foundation to RA.

0023
EPISTATIC NETWORKS INFLUENCE SLEEP IN 
DROSOPHILA MELANOGASTER
Harbison ST
Laboratory of Systems Genetics, National Heart Lung and Blood 
Institute, Bethesda, MD, USA

Introduction: Sleep is highly conserved across taxa, yet traits such as 
sleep duration, bout number, and bout length are variable both within 
and among species. The genetic factors contributing to this variability 
in natural populations remains unknown. Previously, sleep parameters 
were associated with Single Nucleotide Polymorphisms (SNPs) in the 
Drosophila Genetic Reference Panel (DGRP), a group of wild-derived 
inbred lines of Drosophila melanogaster. Some, but not all, of the ge-
netic variation in sleep could be accounted for by SNPs identified in 
that study. One possibility is that part of the remaining proportion of un-

explained genetic variation may be due to epistatic interactions among 
pairs of SNPs.
Methods: To determine if epistatic networks impact sleep, 2,490,165 
segregating SNPs from 167 lines of the DGRP were filtered for pair-
wise haplotypes having 4 lines or more in each genotypic class, yielding 
180,620 possible pairwise interactions. Each pair of SNPs meeting this 
criteria was tested for significant association with sleep parameters in-
cluding night and day sleep duration, bout number, average bout length, 
and waking activity.
Results: 4,919 SNP-SNP pairwise interactions were identified at a false 
discovery rate of 0.01 or lower for night sleep, day and night average bout 
length, day bout number, and waking activity. No pairwise interactions 
were found for night bout number or day sleep. Significant differences 
among pairwise genotypes ranged from 0.5 to 2.0 standard deviations. 
Interestingly, significant pairwise interactions formed large networks of 
SNPs with distinct hubs. These networks revealed connections between 
SNPs in novel genes and SNPs in several genes previously observed 
to affect sleep: Serotonin receptor 1A, Angiotensin-converting enzyme-
related, Ih channel, Resistant to dieldrin, rutabaga, and Syndecan.
Conclusion: Pairwise epistatic analysis generated large networks for 
sleep with discrete hubs. These networks form testable hypotheses for the 
identification of genes affecting variation in sleep in natural populations.
Support (If Any): This research was supported by the Intramural Re-
search Program of the National Institutes of Health, National Heart Lung 
and Blood Institute.
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IN VIVO INTERROGATION OF BASAL FOREBRAIN 
CIRCUITRY REGULATING AROUSAL
Anaclet C, Fuller PM
Neurology, BIDMC/Harvard Medical School, Boston, MA, USA

Introduction: The basal forebrain (BF) is a highly complex brain re-
gion that is implicated in a wide range of higher-level neurobiological 
processes, virtually all of which operate on a basis of wakefulness. In 
its most fundamental neurobiological context the BF contains circuitry 
critical for maintaining behavioral arousal and an aroused cortex. The 
role that the individual neuronal populations comprising the BF play in 
the regulation of EEG and neurobehavioral arousal remains however 
poorly understood.
Methods: To determine the in vivo role of cholinergic and GABAergic 
BF neurons in electrocortical and behavioral arousal, we used two cre-
driver mouse lines: Vgat-ires-cre and ChAT-ires-cre mice in which cre is 
expressed under the vesicular GABA transporter or choline acetyltrans-
ferase, gene promoters, respectively. We placed bilateral microinjec-
tions of an adeno-associated viral (AAV) vector containing a modified 
muscarinic G protein-coupled receptor (hM3Dq; so-called DREADD), 
expressed in a cre-dependent manner, into the BF of these mice and 
non-cre-expressing littermates. Behavioral and electrographic sleep was 
monitored under baseline conditions and following injections of vehicle 
and the hM3Dq agonist, clozapine-N-oxide (CNO; 0.3 mg/kg).
Results: In absence of the ligand, mice expressing the hM3Dq recep-
tor (in BF GABA or ChAT neurons) did not show changes in sleep-
wake amounts nor did injections of CNO into non-hM3Dq-expressing 
littermates produce changes in sleep-wake amounts or power spectrum. 
Injections of CNO at ZT3 in BF-ChAT-hM3Dq mice did not alter sleep-
wake amounts but did significantly decrease EEG delta power during 
wake, slow-wave-sleep and REM sleep. In contrast, similarly dosed and 
timed injections of CNO in BF-Vgat-hM3Dq mice produced a large in-
crease in wakefulness but did not alter the cortical EEG power spectrum.
Conclusion: These results show that cholinergic and GABAergic play 
different role in arousal. In vivo activation of cholinergic BF neurons 
selectively alters the qualitative aspects of EEG whereas activation of 
GABAergic BF neurons instead alters waking amounts.
Support (If Any): NS0736313, G. Harold and Leila Y. Mathers 
Foundation
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EFFECTS OF SLEEP AND WAKE ON OLIGODENDROCYTES 
AND THEIR PRECURSORS
Bellesi M1, Pfister-Genskow M1, Maret S3, Keles S2, Tononi G1, 
Cirelli C1

1Psychiatry, University of Wisconsin-Madison, Madison, WI, USA, 
2Biostatistics and Medical Informatics, University of Wisconsin-
Madison, Madison, WI, USA, 3University of Geneva, Geneva, 
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Introduction: Previous studies of differential gene expression in sleep 
and wake pooled transcripts from all brain cells and showed that several 
genes expressed at higher levels during sleep are involved in the syn-
thesis/maintenance of membranes in general and of myelin in particu-
lar. Other studies showed that oligodendrocyte precursor cells (OPCs) 
are responsible for the formation of new myelin in both the injured and 
the normal adult brain, and that glutamate released from neurons, via 
neuron-OPC synapses, can inhibit OPCs proliferation and affect their 
differentiation into myelin-forming oligodendrocytes. Since glutamater-
gic transmission is higher in wake than in sleep, we asked whether sleep 
and wake can affect oligodendrocytes and OPCs.
Methods: Translating ribosome affinity purification technology was 
used in 10 weeks old heterozygous CNPase-eGFP-L10a mice to isolate 
oligodendrocyte mRNAs. Using microarray methodology (Affymetrix 
mouse430_2, n=18), we obtained a genome-wide profiling of oligoden-
drocytes after sleep (S, n=6), spontaneous wake (W, n=6), and 4h sleep 
deprivation (SD, n=6). Lastly, OPC proliferation in S (n=6), W (n=6), 
and SD (n=6) mice was assessed using BrdU assay.
Results: Gene expression analysis performed on oligodendrocyte-en-
riched samples found 743 transcripts differentially expressed because of 
the behavioral state, independently of time of day: 310 were S-related 
(up in S vs. W+SD) and 404 were W/SD-related. Genes involved in 
phospholipids synthesis and myelination or promoting OPCs prolifera-
tion are transcribed preferentially during S, while genes implicated in 
OPCs differentiation more during W/SD. Through BrdU experiments, 
we then observed that BrdU+ OPCs increased during S relative to W 
(+86±25%; p<0.001) and SD (+95±20%; p<0.001). This increase posi-
tively correlated with time spent in REM sleep (r=0.79, p=0.007).
Conclusion: Lower glutamate and adenosine levels and higher prolactin 
levels, which occur during most of sleep, may contribute to its posi-
tive effects on OPCs proliferation and, ultimately, on the formation and 
maintenance of myelin.
Support (If Any): Supported by departmental funds to CC.
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Introduction: Sleep is homeostatically regulated; such that sleep drive 
reflects the duration of prior wakefulness. Yet despite the discovery of 
genes important for sleep, a coherent molecular model for sleep homeo-
stasis has yet to emerge.
Methods: We performed a reverse genetics screen in Drosophila us-
ing standard genetics techniques. Sleep was monitored with the DAM 
system from Trikinetics. Sleep deprivation experiments were performed 
using a mechanical sleep deprivation device that resulted in ≥ 90% sleep 
deprivation. Dopamine levels were modulated pharmacologically by 
adding 3-iodo-tyrosine or DOPA to the food, and measured by HPLC. 
CoIP and western blots were performed using standard techniques. Im-
munostaining was performed using standard techniques.

Results: We have identified an insertion in the BTB domain protein 
CG32810/inc that exhibits one of the strongest sleep phenotypes thus 
far observed, a ~10h sleep reduction. Importantly, this is coupled to a 
reduced homeostatic response to sleep deprivation, consistent with a 
disrupted sleep homeostat. Knockdown of the INC-interacting protein, 
the E3 ubiquitin ligase Cul3, results in reduced sleep duration, consoli-
dation, and homeostasis, suggesting an important role for protein turn-
over in mediating INC effects. Interestingly, inc and Cul3 expression in 
post-mitotic neurons during development contributes to their adult sleep 
functions. Similar to flies with increased dopaminergic signaling, loss 
of inc and Cul3 result in hyper-arousability to a mechanical stimulus in 
adult flies. Furthermore, the inc sleep duration phenotype can be rescued 
by pharmacological inhibition of tyrosine hydroxylase, the rate-limiting 
enzyme for dopamine biosynthesis.
Conclusion: Taken together, these results establish inc and Cul3 as im-
portant new players in setting the sleep homeostat and a dopaminergic 
arousal pathway in Drosophila.
Support (If Any): NRSA 1F32NS062556 (to CP), NIH R01MH092273 
and R01NS059042 (to R A)
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SLEEP SYNCHRONIZES TRANSCRIPTION IN THE LUNG
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Introduction: Recent work has demonstrated that small changes in tem-
perature, such as those expected from the normal physiology of sleep, 
are powerful time cues for peripheral circadian oscillators. As a result, 
we hypothesized, that sleep could synchronize these peripheral oscilla-
tors with behavioral rhythms. By extension, such changes are expected 
to induce a measureable change in the uniformity of peripheral tran-
scription among sleeping and sleep-deprived animals.
Methods: Using microarrays we compared gene expression in lung 
tissue from sleeping and sleep-deprived mice euthanized at the same 
diurnal times. Eight or nine animals were sacrificed at 4 different times 
from both groups. Bartlett’s test of homoscedasticity (uniform variance) 
was applied to the expression data from the five groups of experimental 
animals (baseline and sleeping for 3, 6, 9, and 12 hours) not subjected to 
artificial deprivation (FDR cutoff <1%). We then applied the non-para-
metric, but less powerful, Brown-Forsythe test (p-value <.01) to ensure 
that transcripts were not identified as a result of a few spurious outliers 
or departures form normality.
Results: A total of 210 probes and 189 unique genes met the combined 
criteria for sleep/circadian related changes in inter-animal variability. 
These transcripts all showed consistent and systematic changes in inter-
animal variability over the course of uninterrupted sleep. As a group, 
they showed increasing uniformity as the uninterrupted sleep period pro-
gressed. In contrast, among sleep deprived animals the same transcripts 
showed the opposite temporal pattern and demonstrated increased vari-
ability with extended deprivation. These transcripts were highly enriched 
for gene ontology annotations describing oxidation and reduction.
Conclusion: Our data suggest a unique role of sleep in synchronizing 
transcription in peripheral tissues. These results suggest that the patho-
physiologic consequences of sleep deprivation may be intimately con-
nected with circadian disruption.
Support (If Any): This research was supported in part by the Intramural 
Research Program of the National Institutes of Health, National Insti-
tute of Environmental Health Sciences. This work was also supported 
National Institutes of Health Program Project Grant AG-17628 to AP, a 
Physician Scientist Training Award from the American Sleep Medicine 
Foundation to RA, and support from a K12 (HL090021).
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EXPRESSION OF MELANOMA PROLIFERATION MARKERS 
AFTER 14 DAYS OF INTERMITTENT HYPOXIA
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Pellisoli F5, Martins EF5, Vieira LR1, Martinez D1,3,4
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Introduction: Sleep apnea causes intermittent hypoxia (IH). Hypoxia 
has a significant role in the progression of solid tumors such as melano-
mas. Increased growth of melanoma tumors has been reported in mice 
exposed to IH. Tumors with elevated expression of proliferating cell 
nuclear antigen (PCNA) and of antigen Ki-67 have a more aggressive 
growth. The aim of the present study was to investigate the effects of 
intermittent hypoxia on the malignancy of melanoma.
Methods: Male C57Bl mice were exposed to intermittent hypoxia or 
to sham hypoxia. During 8 hours daily, the hypoxia group underwent a 
total of 480 cycles of 30 seconds of progressive hypoxia to a nadir FIO2 
of 8±1% followed by 30 seconds of normoxia. Melanoma cells were 
injected subcutaneously. At day 14, after euthanasia, the tumors were 
removed and stained for immunohistochemistry. Digital capture and 
quantitative processing of staining, using Photoshop, were performed 
in three slides of each animal for percentage of positive area and opti-
cal density in arbitrary units (AU). The antibodies utilized were Ki-67, 
PCNA, S100B, and Caspase-1.
Results: The size and weight of tumors were similar in hypoxia and 
sham group. Median [25-75 quartiles] percentage of area stained posi-
tive for Ki-67 in the hypoxia group was 19%[9-22] and in the sham 
group was 0.1%[0.05-0.4] (P<0.001); for PCNA, the percentages were 
49%[39-54] and 8%[7-9], respectively (P<0.001). Optical density for 
Ki-67 was 74AU[67-77] and 126AU[124-127] (P<0.001), respectively. 
The differences between groups for the remaining markers were non-
significant.
Conclusion: Two proteins, markers of ribosomal RNA transcription and 
of DNA synthesis, are more expressed in tumors of mice exposed to in-
termittent hypoxia than in controls, indicating that sleep apnea may lead 
to a higher grade of malignancy.
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USF1 REGULATES SLEEP AND CIRCADIAN TRAITS IN 
HUMANS
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of Helsinki, Helsinki, Finland, 3Institution of Occupational Health, 
Helsinki, Finland

Introduction: Epidemiological studies show association between 
sleep duration and lipid metabolism. Our aim was to characterize gene 
variants that regulate both metabolism and sleep. One such candidate 
is USF1 that regulates the expression of several lipid genes and has a 
similar structure as canonical circadian transcription factors. We studied 
the polymorphisms in USF1 gene region with sleep duration and cop-
ing with circadian stress in Finnish population based samples combined 
with gene expression.
Methods: The known USF1 variants that had previously been associ-
ated with lipid traits were studied with sleep and coping with circadian 
stress. The analyses were performed in a Finnish population based sam-
ple with no sleep problems (N=1085) and Finnair workers (N=1415). 
RNA expression from mononuclear leucocytes was measured in addi-

tional 584 individuals. Finally the variants were studied in resting state 
fMRI data from 176 healthy individuals.
Results: The genetic analysis identified that the USF1 polymorphisms 
associated with sleep duration in the healthy individuals. The same vari-
ant associated with coping with circadian stress in Finnair workers. 
Gene expression analysis showed that those individuals carrying minor 
allele had higher USF1 expression.
Conclusion: Our results show that the allelic variants of USF1 associ-
ate with sleep duration and coping with circadian stress. The finding 
may reflect the shared roots of sleep and metabolism. The shared genetic 
background may at least partially explain the mechanism behind the 
well-established connection between diseases with disrupted metabo-
lism and sleep.
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IRON LEVELS AND PERIODIC LEG MOVEMENT INDEX
Li JJ1, Moore HE1, Lin L1, Peppard PE2, Finn L2, Young T2, Mignot E1

1Psychiatry and Behavioral Sciences, Stanford University, Palo Alto, 
CA, USA, 2School of Medicine and Public Health, University of 
Wisconsin, Madison, WI, USA

Introduction: Restless Legs Syndrome (RLS) is a sensorimotor disor-
der characterized by discomfort in the limbs and the strong urge to move 
one’s legs during times of reduced activity. Periodic leg movements 
(PLM) commonly occur in RLS patients, but not all people experiencing 
PLM have RLS. Iron deficiency has been associated with RLS, though 
the pathophysiology of this association is unknown. We seek to deter-
mine if iron levels can be used as a predictor of PLM and its severity, 
separate from RLS.
Methods: PSGs from the Wisconsin Sleep Cohort (n=1,541) were ex-
amined for PLMI (periodic limb movement index) using an automatic 
scoring method. Ferritin, serum iron, transferrin, and CRP were obtained 
through ELISA; serum iron levels were measured by a quantitative colo-
rimetric assay. Linear regression models were used to test PLMI associa-
tion with ferritin, serum iron, transferrin, or TSAT (percent saturation of 
transferrin), BMI, and RLS status. Serum and PLMI data were obtained 
on two separate visits 4 years apart in 370 cases, while RLS symptoms 
were only assessed once.
Results: TSAT correlated weakly with ferritin (r=0.128, p=0.009), due 
to the fact transferrin measures in frozen aliquots were found to be un-
reliable. Peripheral iron status was thus determined by adjusting ferritin 
with CRP. Adjusted ferritin did not differ with sex, BMI or RLS status 
but increased slightly with age (r=0.016, p=0.001). PLMI also increased 
with age (r=0.568, p<.001). PLMI or RLS did not vary according to 
adjusted ferritin. PLMI and adjusted ferritin correlated highly in visit 1 
versus visit 2 (r=0.692, 0.536, respectively). We also found that changes 
in PLMI across 4 years were not correlated with changes in adjusted fer-
ritin, even when controlled for age differences (p>0.9).
Conclusion: Peripheral iron measures are not associated with PLM in 
the absence of RLS. Further work needs to be done to account for pos-
sible confounding variables.
Support (If Any): HEM is supported through a Veteran Affairs continu-
ing education scholarship (GI Bill).
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COPY NUMBER VARIATION IN SLEEP DURATION 
DISCORDANT MONOZYGOTIC TWINS
Watson NF1,2,3,4, Mefford H5, Cook J5, Buchwald D6,3, Vitiello MV7,4, 
Pack A8, Bamshad M5, Noonan C6,3, Goldberg J9,3,10
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WA, USA, 6Department of Medicine, University of Washington, 
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9Department of Epidemiology, University of Washington, Seattle, WA, 
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Introduction: The heritability of sleep duration is between 31% and 
55% suggesting substantial genetic influences on habitual sleep length. 
Copy-number variation (CNV) is a form of genetic structural variation 
that results in cells having an abnormal number of copies of one or more 
sections of DNA. We sought to investigate if CNV differed between 
monozygotic (MZ) twins with different habitual sleep durations.
Methods: Twelve MZ twin pairs (83% female; mean age 42.5 years; 
SD=17.3), selected based on subjective sleep duration discordance, were 
objectively phenotyped for habitual sleep duration with two-weeks of 
wrist actigraphy. We used a standard actigraphy scoring algorithm to 
generate normalized 24 hour sleep durations. Unfractionated peripheral 
blood leukocyte DNA was hybridized to an Agilent SurePrint G3 Hu-
man CGH 1M array, with 1 million probes, average probe spacing 3 kb. 
Within-pair CNV difference was defined as a DNA deletion or duplica-
tion of at least 5 consecutive probes with log2 ratio >0.3 using Agilent 
Genome Workbench software followed by visual inspection of the data 
for all predicted CNVs. Dye swapping was performed in a subsample of 
twins to confirm any suggested differences.
Results: The mean normalized 24 hour sleep duration for the twin 
sample was 438.5 minutes (SD=49.2 minutes; range 325.4 to 521.6 
minutes). The mean within-twin pair sleep duration difference was 70.4 
minutes (SD=29.5 minutes, range 45.9 to 137.1 minutes). There was 
no evidence of CNV difference between MZ twins. Dye swapping in a 
subsample of twin pairs confirmed the lack of findings.
Conclusion: Despite substantial heritability to habitual sleep duration, 
CNV did not differ between monozygotic twins with different sleep 
lengths. Genome wide association studies or more detailed exome or 
whole genome sequencing may be necessary to reveal genetic variation 
driving differences in habitual sleep duration. Epigenetic factors and 
gene-environment interaction may also play a role.
Support (If Any): K23HL083350, P30NR011400, a University of 
Washington General Clinical Research Center Pilot Grant, and a North-
west Institute of Genetic Medicine Resource Access Grant
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GENOME-WIDE COPY NUMBER VARIATION ANALYSIS OF 
NARCOLEPSY IN THE JAPANESE POPULATION
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Sasaki T3, Honda Y4, Honda M5, Tokunaga K1
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Introduction: Narcolepsy is a sleep disorder, characterized by sleepi-
ness, cataplexy and rapid eye movement (REM) sleep abnormalities. 
Narcolepsy is caused by a reduction of neurons that produce orexin 
(hypocretin) neuropeptide. The disease usually begins during adoles-
cence and affects 0.16-0.18% of the general population in Japan and 
0.02-0.06% of the populations in the United States and Europe. It is re-
ported that narcolepsy was strongly associated with the human leukocyte 
antigen (HLA) class II region: HLA-DRB1*15:01-HLA-DQB1*06:02 
haplotype. The HLA association is thought to be a necessary condi-
tion but not sufficient. Recently, rare and large copy number variations 
(CNVs) have been reported to play a role in the etiology of several 
neuropsychiatric disorders. We aimed to assess whether rare and large 
CNVs are associated with narcolepsy.
Methods: DNA microarray data (Affymetrix 6.0) and a CNV detection 
software application (PennCNV-Affy) were utilized to detect CNVs in 
462 Japanese narcoleptic patients and 562 healthy individuals.
Results: First we assessed the average number of rare and large CNVs 
(frequency ≤1%, size ≥100kb) carried by narcoleptic patients and 
healthy controls. Overall, we found significantly enriched rare and 
large CNVs in the patients (case-control ratio of CNV count = 1.54, 
P =5.00×10-4). Next we searched possible regional associations with nar-
colepsy by targeting CNVs with it’s frequency ≤ 1% and with it’s size 
≥ 30kb. PARK2 (parkinson protein 2, E3 ubiquitin protein ligase) region 
showed a significant association with narcolepsy (P = 2.91×10-2). Four 
patients were assessed to carry duplications of the gene region, while no 
controls carried the duplication, which was further confirmed by quan-
titative PCR assay.
Conclusion: This study provided the first report for the risk of multiple 
rare CNVs in the pathogenesis of narcolepsy.

0033
THE INSOMNIA GENETICS CONSORTIUM: PRELIMINARY 
RESULTS FROM GWAS META-ANALYSIS
Byrne EM1, Tafti M3, Gehrman P2

1Queensland Brain Institute, The University of Queensland, Brisbane, 
QLD, Australia, 2Department of Sleep Medicine, University of 
Pennsylvania, Philadelphia, PA, USA, 3University of Lausanne, 
Lausanne, Switzerland

Introduction: Genome-wide association studies have proven a success 
in mapping common genetic variants that contribute to variation in com-
plex traits and diseases and humans. For the most part, the effect size of 
any single variant is small, and large studies that have meta-analysed 
results from many studies around the world have been required to detect 
them. In order to map genes affecting sleep quality, the Insomnia Genet-
ics Consortium was set up.
Methods: The Insomnia Genetics Consortium includes members and 
studies from Switzerland, Netherlands, Australia and Korea amongst 
others. Standardised sleep quality phenotypes derived from the Pitts-
burgh Sleep Quality Index were obtained from each group. Each group 
performed a genome-wide association study using genetic variants im-
puted from the Hapmap project. Sleep quality scores were transformed 
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to z-scores to control for variability across studies. After performing 
quality control to remove poorly performing SNPs that might lead to 
false positives, the individual studies were meta-analysed using MET-
AL.
Results: We will present results from the initial phase of the Insomnia 
Genetics Consortium GWAS. This includes an overview of the most 
significant individual variants, genes and pathways. These results are 
preliminary as they will require replication in an independent sample in 
order to verify their validity.
Conclusion: Very large sample sizes that are not feasible in one sample 
alone are required to map genes for sleep quality at a genome-wide level 
in humans. The Insomnia Genetics Consortium has brought together 
many groups from around the world to work together to identify insom-
nia genes. Variants and pathways identified from this study offer new 
potential therapeutic targets for insomnia.

0034
GENOME-WIDE ASSOCIATION STUDY OF CAFFEINE’S 
EFFECTS ON SLEEP
Byrne EM1,2, Gehrman P3, Martin NG2

1The University of Queensland, Brisbane, QLD, Australia, 2Genetic 
Epidemiology, Queensland Institute of Medical Research, Brisbane, 
QLD, Australia, 3Department of Sleep Medicine, University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Caffeine is the widely used psychoactive substance in the 
world. One of its primary effects is on sleep, with caffeine consumed 
near bedtime contributing to delayed sleep onset. Understanding the bio-
logical pathways upon which caffeine acts and its effects on sleep can 
help identify potential therapeutic targets for insomnia
Methods: We conducted a genome-wide association study in the Aus-
tralian Twin Registry, a population-based study. A dichotomized scale 
based on whether participants reported ever or never experiencing 
caffeine-induced insomnia was constructed. A factor score based on a 
number of questions relating to normal sleep habits was included as a 
covariate. A total of 2,402 individuals were included and more than 2 
million SNPs were tested for association.
Results: No SNPs reached the genome-wide significance threshold. In 
the analysis that did not include the insomnia factor score as a covariate, 
the most significant SNP identified was an intronic SNP in the PRIMA1 
gene (p = 1.4 x 10-6, OR = 0.68 (0.53 - 0.89)). An intergenic SNP near 
the GBP4 gene on chromosome 1 was the most significant upon inclu-
sion of the insomnia factor score into the model (p = 1.9 x 10-6, OR = 
0.70 (0.62 - 0.78)). A previously identified association with a polymor-
phism in the ADORA2A gene was replicated.
Conclusion: Several genes have been identified in our study as potential-
ly influencing caffeine-induced insomnia. They will require replication 
in another sample. Our results may have implications for understanding 
the biological mechanisms underlying insomnia.
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CHANGES IN SLEEP-RELATED NEURONAL ACTIVITY IN 
PREOPTIC HYPOTHALAMUS DURING DEVELOPMENT
Suntsova N3, McGinty DJ1,3, Szymusiak RS1,2, Gvilia I1,2,4
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Introduction: We have recently shown that developmental changes in 
sleep-wake organization in rats parallel significant increases in sleep-
related Fos immunoreactivity in the preoptic hypothalamus, suggesting 
that functional emergence of sleep-promoting neurons contributes to the 
maturation of sleep homeostasis. In the present study we performed ex-
tracellular recordings of neuronal activity within the median preoptic 
nucleus (MnPN) during baseline sleep-wake and in response to sleep 
deprivation (SD), across postnatal days 20-30 (P20-P30).
Methods: P18 rats (n=3) were surgically implanted with chronic EEG/
EMG electrodes and ten Formvar-insulated 22 µm stainless steel mi-
crowires placed inside a 23G guide cannula. The method allowed 
sustained recordings of well-differentiated single units. Unit activity 
recorded at P20 and P30 was analyzed for a 2-h baseline sleep-wake, 
2-h SD and 2-h recovery sleep. Two-way repeated measures ANOVA 
with behavioral state as a within-subjects factor and age as a between-
subjects factor followed by Tukey’s post-hoc test was used to compare 
the mean firing rates of MnPN sleep-promoting cells.
Results: All MnPN neurons recorded at P20 and P30 exhibited sig-
nificantly higher mean firing rates during both spontaneous NREM- 
and REM-sleep compared to waking. Sleep-active units discharged 
at higher rates at P30 versus P20 (NREM-sleep, 3.6±0.5 vs. 1.7±0.3, 
p<0.01; REM-sleep, 3.7±0.6 vs. 2.1±0.3, p<0.05). During SD, com-
pared to baseline sleep-wake, discharge of sleep-active neurons in ac-
tive wake significantly increased by approximately 50-75% at P20 and 
by 100-175% at P30 and was higher at P30 versus P20 (1.1±0.2 vs. 
0.7±0.1spikes/s, p<0.05). At both ages, the mean firing rate of sleep-
active neurons during recovery sleep exhibited no significant changes 
versus baseline sleep, but it was significantly higher at P30 compared 
to P20 (NREM-sleep, 3.7±0.7 vs.1.5±0.2spikes/s, p<0.05; REM-sleep, 
3.2± 0.5 vs.1.6±0.3spikes/s, p<0.05).
Conclusion: These findings support the hypothesis that postnatal devel-
opment of preoptic sleep-promoting neuronal circuits contributes to the 
transition from infant to adult patterns of sleep regulation.
Support (If Any): Supported by the Department of Veterans Affairs and 
NIH Grant MH63323.
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EARLY DEVELOPMENTAL CHANGES AND ACROSS-NIGHT 
DYNAMICS IN SLEEP EEG COHERENCE
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Introduction: Brain morphology in early childhood experiences major 
maturational changes. We investigated the development of sleep EEG 
coherence across early childhood, which is thought to reflect cortico-
cortical connectivity and changes in myelination. Moreover, as sleep 
might be involved in brain maturation, we also examined the dynamics 
of coherence across a night of sleep.
Methods: All-night sleep EEG was recorded in 8 children (3 males) 
at three longitudinal time points (2.5-3y, T1; 3.5-4y, T2; 5.5-6y, T3). 
Standard sleep stage scoring and artifact removal were performed. EEG 
coherence was calculated (30-s epochs, Hanning window, Welch’s av-
eraged periodogram). Inter-hemispheric coherence between central 
(C4A1-C3A2) and occipital (O2A1-O1A2) derivations and intra-hemi-
spheric coherence in the left (C3A2-O2A1) and right (C4A1-O2A1) 

hemisphere were determined. Fisher’s z-transformation was applied to 
the square root of coherence for statistics. Coherence spectra were aver-
aged for the whole night (NREM sleep), and the first and last NREM 
sleep episodes (≥10min).
Results: Inter-hemispheric coherence predominated between occipital 
compared to central derivations over a broad frequency range. Average 
coherence in selected frequency bands uncovered maturational changes 
in a region- and frequency specific manner: Low delta coherence (0.75-2 
Hz) increased intra-hemispherically (left 22%, right 23%), while theta 
coherence (4.75-7.75 Hz) increased inter-hemispherically (occipital 
14%), and coherent spindle activity (10-14 Hz) increased in all deriva-
tions (10-21%, all p<0.05). Across a night of sleep, intra-hemispheric 
theta coherence decreased, while inter-hemispheric coherence in the 
low-delta and spindle range increased. In the latter, the increase across 
the night was more pronounced with older age (p<0.005).
Conclusion: Coherence of the sleep EEG follows a region- and fre-
quency-specific maturation. These changes might identify programmed 
unfolding of cortico-cortical connections, such as inter-hemispheric 
coherent theta activity might reflect transcallosal fiber maturation as-
sociated with early maturation of occipital network functions. Moreover, 
connectivity might experience a sleep-dependent strengthening during a 
sensitive maturational window.
Support (If Any): This work was supported by NIH (K01-MH074643, 
R01-MH086566), Sepracor Inc. (MKL) and the Swiss National Science 
Foundation (320030-130766, PA), (PBZHP3-138801, SK).
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Introduction: Human adolescence is characterized by cortical re-
structuring during which grey matter volume declines and white mat-
ter volume increases. These changes are reflected in the sleep EEG as 
decreased power (grey matter) and increased coherence (white matter). 
Cognitive capabilities blossom concurrent with these changes. The aim 
of the current study was to examine the association of sleep EEG mea-
sures of power and coherence with performance on cognitive tests in 
two longitudinal adolescent cohorts.
Methods: Our sample consists of 20 children and 23 teens with poly-
somnographic recordings at ages 9/10 and 15/16 years and again 1.5 to 
3 years later. Our cognitive measures included a response inhibition task 
(Stroop), an executive control task (Trail Making), and a verbal fluency 
task (FAS). No developmental change in any cognitive performance 
measure was found for the older cohort; therefore, all further analyses 
were performed on the 9/10-year-old cohort. We correlated sleep EEG 
measures of power and intra- and inter-hemispheric coherence at each 
assessment with performance at that assessment. In addition we corre-
lated the rate of change in sleep EEG measures with the rate of change 
in performance.
Results: We found no correlation between sleep EEG power and perfor-
mance on cognitive tasks for either assessment. In contrast, we found a 
significant correlation of the rate of change in intra-hemispheric coher-
ence with rate of change in performance on the Stroop (r = 0.56; p = 
0.01) and Trail Making (r = 0.52; p = 0.02) for the sigma band (11 to 16 
Hz). No association was found for FAS performance.
Conclusion: Our results indicate that increase in coherence (white mat-
ter) is a better predictor of performance than decline in power (grey mat-
ter). These findings were limited to the sigma band, which incorporates 
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sleep spindles. Spindles are generated through thalamocortical loops and 
may reflect structural connectivity and integrity.
Support (If Any): This work was supported by the National Institute of 
Mental Health (Grant MH076969 to MAC) and Swiss National Science 
Foundation (Grant 320030-130766 to PA).
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EEG ACTIVITY PRIOR TO TRANSITIONS FROM SLEEP TO 
WAKEFULNESS IN YOUNG AND OLDER ADULTS
Chinoy ED, Wright KP
Integrative Physiology, University of Colorado-Boulder, Boulder, CO, 
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Introduction: Little is known about EEG changes during the transition 
from sleep to wakefulness. Awakenings occur more frequently in older 
than young adults and therefore understanding EEG changes during the 
transition to wakefulness has importance for understanding age-related 
changes in sleep physiology. We therefore examined changes in EEG 
immediately prior to spontaneous awakenings from sleep using Empiri-
cal Mode Decomposition (EMD), which permits higher temporal and 
frequency resolution than the Fast Fourier Transform.
Methods: 43 (19 women) healthy young (aged 21.7±3.5y) and 12 (8 
women) healthy older (aged 67.4±4.2y) adults participated. Sleep EEG 
data in the 10 seconds prior to spontaneous awakenings from stage 
2 sleep were analyzed in 1-second bins. Artifact-free EEG data from 
C3xA2 were sampled at 256Hz and absolute power was calculated by 
EMD for delta (0.5-4.0Hz), theta (4.0-8.0Hz), alpha (8.0-12.0Hz), sigma 
(12.0-15.0Hz), beta (15.0-35.0Hz), and gamma (35.0-45.0Hz) frequen-
cy bands. Data were analyzed using repeated measures ANOVA with 
age and time as factors.
Results: Delta power was higher in young than older adults (p<0.05). 
Seconds before a visually-determined awakening, power in the delta, 
theta, beta and gamma bands increased in young and older adults (all 
p<0.05; except non-significant trend for beta in young adults, p=0.057). 
Power in the alpha band also increased in young adults (p <0.01).
Conclusion: Healthy young and older adults showed similar patterns of 
increased EEG power in slow and fast EEG frequencies prior to the tran-
sition from stage 2 sleep to wakefulness, with the exception of increased 
alpha power in the young, but not older adults. Increases in fast EEG fre-
quencies immediately prior to awakenings were expected and are likely 
associated with activation of subcortical wakefulness-promoting brain 
structures prior to wakefulness being observed at the cortex. Concurrent 
increases in slow delta and theta frequencies may represent the co-oc-
currence of inhibitory processes prior to awakenings from stage 2 sleep.
Support (If Any): NIH R01 HL081761, NIH R03 AG024621, T32 
AG00279, and NIH/NCATS Colorado CTSI Grant UL1 TR000154
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Introduction: Aging is associated with important NREM sleep 
EEG modifications but it is unclear whether these changes relate to 
alterations in functional brain connectivity as measured with fMRI. 
In this connectome-wide association study, we characterized age dif-
ferences in sleep functional connectivity, with a particular focus on 
NREM2 sleep.

Methods: Simultaneous sleep EEG and fMRI data were acquired after 
25 hours of wakefulness in 16 younger (20-30 yrs) and 14 older adults 
(52-69 yrs). A bootstrap analysis of stable clusters was used to gener-
ate multiscale (10, 20, 50, 100 & 200) functional networks at the group 
level, as well as the associated connectomes of temporal correlations 
for each subject. A GLM analysis tested at every scale the effect of age 
on functional connectivity for each sleep stage (NREM1, NREM2, 
NREM3) and wakefulness, as well as for pairwise comparisons between 
them. A group false discovery rate procedure, repeated independently at 
all selected scales, detected significant effects of age (q<0.1). The sig-
nificance of the number of discoveries at all scales was tested against the 
global null hypothesis of no association (permutation test with family-
wise error <0.05).
Results: At scale 100, many brain networks showed between-group 
significant differences in functional connectivity from wakefulness to 
NREM2 [(oldNREM2-oldAWAKE)-(youngNREM2-youngAWAKE)]. 
Significant discoveries were observed in the medial and lateral prefrontal 
cortex, cingulate and frontal (pre)motor areas, inferior parietal lobules, 
insula, cuneus, caudate nucleus and thalamus. For instance, functional 
connectivity between the dorsolateral prefrontal cortex and several corti-
cal areas (medial prefrontal, cingulate, premotor, parietal and visual re-
gions) increased significantly less from wakefulness to NREM2 in older 
as compared to younger subjects.
Conclusion: This statistical parametric connectome analysis reveals 
age-related changes in functional brain connectivity from wakefulness 
to NREM2 sleep. These modifications in cerebral connectivity may un-
derlie age-related difficulty in maintaining sleep, and changes in sleep-
induced brain plasticity.
Support (If Any): Canadian Institutes of Health Research (CIHR), 
Fonds de Recherche Santé Québec (FRSQ).
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QUANTITATIVE EEG ANALYSIS PROVIDES AN EARLY 
BIOMARKER OF DISEASE IN THE R6/2 MOUSE MODEL OF 
HUNTINGTON’S DISEASE
Fisher SP, Wurts Black S, Schwartz M, Wilk AJ, Chen T, Kilduff TS, 
Morairty S
Center for Neuroscience, Biosciences Division, SRI International, 
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Introduction: In Huntington’s Disease (HD), a progressive neurode-
generative disorder, deficits in sleep and circadian function have been 
identified as common early features that correlate with symptom sever-
ity. Since significant neuronal changes occur prior to the onset of be-
havioral and cognitive symptoms of the disease, we hypothesize that 
changes in EEG patterns should also precede the onset of these symp-
toms. In support of this view, a recent study in premanifest HD patients 
found changes in the waking EEG which may predict disease onset. 
However, the EEG has not been investigated in rodent models of HD.
Methods: To determine whether a prodromal EEG signature could be 
identified in a mouse model of HD, we performed a longitudinal char-
acterization of the changes in the EEG, sleep architecture and diurnal 
rhythms across disease progression in R6/2 mice. Male and female R6/2 
(CAG 240) and WT mice (6-7 wk old) were implanted for EEG/EMG 
together with telemetry for the continuous recording of body tempera-
ture (Tb) and activity (LMA). All mice were studied under baseline con-
ditions and following 1, 3 and 6 h sleep deprivation (SD) at 9, 13 and 
17 wk of age.
Results: Diurnal rhythms of LMA and Tb were robust during the ini-
tial recordings but those from R6/2 mice gradually disintegrated and 
became virtually arrhythmic by wk 17. In both male and female R6/2 
mice, the distribution of sleep across the 24 h period paralleled the 
changes in LMA rhythms and also became arrhythmic by wk 17. At 9 
wk, R6/2 mice had similar amounts and distributions of sleep as WT. 
However, wakefulness progressively increased and NREM sleep de-
creased across age while sleep architecture became highly fragmented. 
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Homeostatic responses to SD were also blunted in both sexes of R6/2 
mice. Quantitative EEG analysis revealed distinct differences between 
WT and R6/2 mice that were apparent at 9 wk of age when measures of 
sleep and diurnal rhythms were comparable. These differences included 
large increases in gamma power observed in all sleep/wake states dur-
ing baseline recordings in both sexes of R6/2 mice while NREM delta 
power was greatly decreased.
Conclusion: Overall, we identified disruptions in sleep and diurnal 
rhythms in the R6/2 model that worsen with disease progression. Quan-
titative EEG analysis identified significant changes in EEG spectra that 
preceded changes in diurnal and sleep/wake parameters. This supports 
the utility of the EEG as an early biomarker for disease progression in 
preclinical HD models.
Support (If Any): The research was supported by the CHDI Founda-
tion, Inc.
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Introduction: We recently reported that prolonged sleep restriction with 
circadian disruption increases plasma glucose and decreases plasma in-
sulin following a standardized meal. However, the mechanisms underly-
ing these adverse effects are unknown. The autonomic nervous system 
plays an essential role in glucose homeostasis via its regulation of both 
pancreatic beta cell insulin secretion, and insulin sensitivity. Thus, we 
tested whether sleep loss and circadian disruption increases sympa-
thovagal balance, which in turn could cause the observed post-prandial 
hyperglycemia.
Methods: We studied 11 young (mean±SD, 23±2 years; 5 female) and 
10 older (60 ± 5 years; 5 female) healthy subjects throughout a 39-day 
sleep restriction with circadian disruption protocol (SRCD) incorporat-
ing a 2-day baseline period (10 h of sleep opportunity each day) and a 
3-week SRCD period (eighteen recurring 28-h sleep/wake cycles in dim 
light designed to cause circadian disruption; 6.5 h of sleep opportunity 
in each cycle). Heart rate variability analysis was performed on interbeat 
intervals of ECG recordings. The ratio of low frequency (LF: 0.04-0.15 
Hz) and high frequency (HF: 0.15-0.4 Hz) powers in heartbeat fluctua-
tions was used to estimate sympathovagal balance.
Results: In the older group, sympathovagal was significantly increased 
~10% during wakefulness following SRCD (Mean ± SE LF/HF ratio: 
4.95 ± 0.12) compared to baseline (4.49 ± 0.22; p = 0.0035). This SRCD 
effect remained significant after accounting for time since waking and 
circadian phase. In contrast, young subjects had no significant change 
in sympathovagal balance during wakefulness following SRCD (LF/HF 
ratio = 3.04 ± 0.06; baseline: 3.09 ± 0.12; p>0.6).
Conclusion: Sleep restriction with circadian disruption increases sym-
pathovagal balance in older subjects during wakefulness. Such an ef-
fect could underlie the glucose dysregulation detected in the same older 
subjects. However, a different mechanism would need to be invoked to 
explain the same metabolic effects of SRCD in the younger subjects.
Support (If Any): This research was supported by National Institutes 
of Health grants P01-AG009975, K99-HL102241, R00-HL102241, and 
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Introduction: We previously reported that chronic sleep restriction in 
adult male rats leads to poor bone health characterized by arrested bone 
formation, decreased bone mineral density, and megakaryocyte (plate-
let-producing blood cells) hyperplasia. Here we report on the extent to 
which long-term recuperation from chronic sleep disruption fails to re-
verse these abnormalities.
Methods: Adult male Sprague-Dawley rats were chronically sleep re-
stricted (SR, N=7 ) for 72 days by disrupting their sleep six times for 
10-day periods (33% reduction in total sleep) separated by 2-day peri-
ods of ad libitum sleep, according to a validated schedule. Ambulation 
controls (AC, N=8) were produced by consolidating the ambulation re-
quirements of sleep-restricted rats to allow for longer periods of unin-
terrupted sleep. All subjects were then allowed nearly 4 months of ad 
libitum conditions. Harvested femurs were decalcified, sectioned, and 
stained to visualize cells and structure for histomorphometry. Bone min-
eral density (BMD) was measured by dual energy X-ray absorptiometry. 
Data were compared by means of two-tailed t tests. Values are means ± 
standard deviation.
Results: Despite nearly 4 months of recuperation from chronic sleep re-
striction, both the percentage of mineralized bone lined by new, unmin-
eralized bone (i.e., osteoid, AC: 24.2 ± 5.5%; SR: 9.6 ± 5.3%) and the 
BMD (g/cm2, AC: 0.269 ±0.017; SR: 0.246 ± 0.024) were significantly 
lower in SR rats compared with AC rats (P<0.001 and P<0.05, respec-
tively). Megakaryocyte number in red marrow was significantly larger 
in SR compared with AC rats (megakaryocytes per mm2 of marrow, AC: 
21 ± 6; SR: 35 ± 11, P=0.01).
Conclusion: After a lengthy recuperation period, the amount of newly 
formed bone in sleep-restricted rats was less than half that of AC rats, 
corresponding with low bone mineral density. Megakaryocyte number 
remained elevated by 67% after chronic sleep restriction, which is ex-
pected to be associated with increased platelet production and risk of 
thrombocytosis. These outcomes suggest that chronic sleep restriction 
poses a lifetime burden of poor bone and marrow health that would af-
fect disease outcomes.
Support (If Any): National Heart, Lung and Blood Institute
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Introduction: During active sleep, infant rats exhibit myoclonic twitch-
es of skeletal muscles throughout the body, resulting in jerky, asynchro-
nous movements of the distal limbs. Hundreds of thousands of limb 
twitches occur each day and sensory feedback from these movements is 
a substantial driver of infant brain activity. Although twitches comprise a 
distinct category of movement, very little is known about the spatiotem-
poral structure of the movements themselves. Such structure, if detected, 
could provide valuable insights into the contributions of twitch move-
ments to sensorimotor integration.
Methods: Two- and 8-day-old rats were prepared for testing by placing 
small fluorescent markers along the two forelimbs and lightly restraining 
them in a supine position in a humidified, thermoneutral environment. 
Videos of twitching were acquired using two high-speed videocameras 
(250 frames/second; IDT, Tallahassee, FL) and shoulder, elbow, and 
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wrist movements were tracked using ProAnalyst software (Xcitex, Bos-
ton, MA). Movements were quantified and analyzed offline.
Results: At both ages, twitch movements exhibited highly structured 
spatiotemporal properties at multiple timescales, both within and across 
forelimbs. First, there was a significant likelihood for twitches to occur 
in runs within each limb. Second, we saw synergistic, complementary 
movements between specific joints within a limb (e.g., right shoulder 
abduction and right elbow extension) and between homologous joints 
across the two forelimbs (e.g., right and left elbow flexions). Subsequent 
analyses have provided additional insights into the timing of these and 
other related movement patterns.
Conclusion: These findings reveal previously unknown structure, in-
cluding motor synergies, in the spatiotemporal dynamics of myoclonic 
twitching at individual joints. This structure has important implications 
for our understanding of the neural mechanisms that cause twitching and 
the role that sensory feedback from twitching plays in the development 
of sensorimotor integration. Ongoing experiments are currently under-
way to investigate these important issues.
Support (If Any): NIH-HD63071 and NIH-MH66424 (MSB)
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Introduction: Central nervous system development involves synaptic 
plasticity mechanisms which can be compromised by insults such as 
hypoxia, drugs, and deficiencies of sleep. The present study examined 
effects of early-life rapid eye movement sleep (REMS) deprivation on 
slow wave sleep electroencephalographic power (SWSP) in young adult 
rats that were REMS deprived during a described critical period of brain 
development.
Methods: Rats were REMS deprived for 4 h (9:00-13:00) each day be-
tween postnatal day (P)16 and P19; (RD). Control animals were either 
exposed to similar amounts of shaking outside of REM sleep (SC) or 
left, untreated, with the litter (NC). At P33 all animals were implanted 
with sleep-recording electrodes and at P41 adapted to the recording cag-
es for five days before obtaining a 24 h baseline recording. Immediately 
thereafter, all were subjected to a 15 h sleep disturbance (1.5 s cage shak-
ing every 5 m) followed by a 24 h recovery period recording. Repeated 
measures ANOVA was used to examine SWSP for each of the five major 
frequency bands to determine group differences between baseline and 
recovery (p<.05).
Results: A significant treatment by recording day by circadian time 
interaction was found for SWSP in the delta band, F(6,30)=3.12,p=.03. 
The groups exhibited differential patterns of SWSP during the recov-
ery day. RD animals obtained their maximal recovery of SWSP in the 
second quarter of the 24 h recovery period (light), the SC group ex-
hibited a greater recovery but delayed until the third quarter (dark) and 
the NC rats delayed a similar amount of SWSP until the final quarter 
of recovery.
Conclusion: These data indicate that early-life REMS deprivation has 
lasting effects on sleep architecture and circadian SWSP homeostasis 
when the animals are young adults. Unperturbed REMS in the first 
weeks of life appears to be essential for correct brain development and 
sleep homeostasis in the adult.
Support (If Any): Grant P20-RR-17701 from the National Center for 
Research Resources (NCRR) of the National Institutes of Health (NIH)
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Introduction: We previously reported that a rat model of fetal alcohol 
spectrum disorders (FASD) exhibits upregulation of hypothalamic GA-
BAA receptors (GABAARs) and elevated response to sedative effect of 
GABAAR agonist, gaboxadol, during the lights-on (rest) period when 
tested on postnatal days (PD) 29-52. Using the same rat model, we now 
investigated whether a moderate early postnatal alcohol exposure (AE) 
changes sleep/wake behavior in young adult rats.
Methods: Alcohol (3.0 g/kg/day) was administered to male rats via 
intragastric intubations on PD4-9, a period equivalent to human brain 
development during the third trimester of pregnancy (AE group; N=3). 
Control pups were sham-intubated (S group; N=3). On PD31-33, rats 
were instrumented for radiotelemetric recording of sleep/wake behav-
ior. On PD44-47, a 72 h-long recording session started at ~9AM. Sleep 
scoring was performed using Somnologica software. Wake, slow-wave 
sleep (SWS), and REMS were distinguished in 10 s epochs and quanti-
fied over 48 h-period starting on the second recording day. For each rat, 
data averaged from two successive lights-on (7AM-7PM) and lights-off 
(7PM-7AM) periods were subjected to statistical analysis.
Results: During the lights-on phase, REMS was significantly elevated 
in AE rats (17.1%±0.9 (SE) vs. 13.8%±0.4 in S rats; p=0.03), mainly 
due to an increased number of REMS episodes (69.3±0.4 vs. 51.0±3.0 
in S; p=0.02). During the lights-off (active) phase, REMS amounts did 
not differ significantly between the groups, but AE group tended to have 
reduced REMS (4.2%±0.7 vs. 6.1%±0.4 in S; p=0.08). Differences in 
SWS and wake were not significant during either phase.
Conclusion: Pubertal male rats subjected to moderate early postnatal 
AE have increased amounts of REMS during the lights-off (rest) circa-
dian phase. This may be related to increased levels of GABAARs in the 
hypothalamic perifornical region that we previously described in this 
model.
Support (If Any): March of Dimes grant #6-FY12-329
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Introduction: Neonatal EEG sleep databases (NESDB) advance the 
field of neuroinformatics through the study of brain maturation by fos-
tering the development of analytic computational algorithms for feature 
extraction, creation of simulation models, and access to data across 
federated databases. When merged with clinical/demographic datasets, 
NESDB improve diagnostic, neurotherapeutic and prognostic assess-
ments in neonatal neurocritical care.
Methods: The NESDB (1988-2005) encompasses three neonatal popu-
lations recruited through five NIH-sponsored studies. Serial EEG sleep 
studies on PT neonates (24-37 weeks) were performed monthly until 
term age compared with FT neonates. Nap studies at six month intervals 
were subsequently performed between 6 and 24months. Digitalized da-
tasets of twenty-four physiologic channels were merged with text-based 
maternal, placental, fetal and neonatal information. Visual scores for 
states, arousals, rapid eye movements, and body movements were sy-
chronized with digital EEG, cardiorespiratory and temperature measure-
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ments. All raw data were standardized and artifacts identified to facilitate 
analysis. Neonatal illness severity scores and childhood developmental 
assessments (Bayley exams) identified subjects’ risk.
Results: Earlier published studies on subsets of the database demon-
strated altered brain connectivity (physiologic dysmaturity) in PT co-
horts compared with FT. Current maturational studies of spectral power, 
coherence and nonlinear complexity include the entire healthy cohort of 
1120 EEG sleep studies (461 subjects). Appropriate longitudinal regres-
sion statistical models are applied to covariates to account for random 
subject effects, non-uniform testing ages, missing data, and differential 
effects of clinical/demographic factors.
Conclusion: Neonatal EEG sleep is a complex phenotype of multiple 
physiologic measures, representing interconnected neuronal circuitries 
throughout the neuroaxis with prenatal and neonatal influences. This 
longitudinal neonatal EEG sleep database enhances statistical power to 
study brain maturation by data pooling across multiple studies. Quantita-
tive models of developmental brain function are needed to better predict 
outcome and select appropriate neurotherapeutic interventions, based on 
multiple overlapping etiologies beginning during the prenatal period.
Support (If Any): NS26793, RR00084, NR01894, NS34508, NR04926
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Introduction: Longitudinal physiologic datasets are useful for prog-
nosis and neurotherapeutic assessments. Spectral EEG power changes 
across states and frequencies from 25 weeks to 24 months (CA) were 
investigated.
Methods: The Neonatal EEG Sleep Database (1988-2005) encom-
passes populations recruited through five NIH-sponsored studies. Se-
rial multi-hour EEG sleep recordings (1100 studies) on 342 PT neonates 
(24-37 PMA) were performed monthly until term, compared with 97 FT 
neonates. Nap studies were subsequently performed at six months or at 
six month intervals until 24 months. Physiologic datasets (eleven cere-
bral/ nine non-cerebral channels) were digitally acquired and merged 
with text-based clinical/demographic information. Visual scores for 
states, arousals, body and rapid eye movements were synchronized with 
digital recordings. Neonatal illness severity scores and childhood de-
velopmental assessments identified subjects’ risk. Absolute and relative 
power in four frequency ranges were modeled using a non-linear har-
monic mixed-effects longitudinal regression analysis including random 
subject effects, accounting for non-uniform testing ages, missing data, 
and differential effects of clinical/demographic factors.
Results: Primary regression covariates (descending order effect size): 
maturational age, state, electrode location, and birth GA. Parameters 
associated with these covariates significantly improve the model fit 
(p<0.001) for all frequency ranges. Linear or low-order polynomial re-
gression models are inadequate for modeling power changes. All model 
components exhibit multiple inflection points versus maturational age. 
Largest rates of change are between 40 and 44 weeks. Direction rever-
sals often occur before and after these ages. Absolute power tends to 
increase with age non-monotonically. State, electrode location and pre-
term/full term GA are significantly different.
Conclusion: Frequency specific changes in EEG power reflect develop-
mental shifts in brain circuitries. Transient power changes during neo-
natal periods reflect rapid maturation of thalamocortical circuitries, with 
slower rates of change during early childhood. Neonatal EEG sleep is 

a complex phenotype that reflects brain connectivity changes with age, 
health status and demographic factors.
Support (If Any): NS26793, RR00084, NR01894, NS34508, NR04926
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Introduction: Cortisol production follows a circadian rhythm mediated 
by the sleep-to-wakefulness transition. Unlike adults, mid-afternoon 
cortisol levels in infants and toddlers are not lower than those in the mid-
morning. A more mature cortisol pattern emerges during the preschool 
years, a time also characterized by the decline in napping. Whether day-
time napping and the subsequent cortisol awakening response (CAR) 
accounts for developmental changes in the diurnal pattern of cortisol 
has been long debated. This study is a first step in addressing this gap by 
examining the relationship between napping and the CAR in toddlers.
Methods: Healthy toddlers (n=11; 6 females; 30-36 months-old) fol-
lowed a strict biphasic sleep schedule (>12.5h time in bed with >90min 
nap opportunity) for >3 days before each of two randomly-ordered, in-
home cortisol assessments. On one day, children napped, and parents 
collected saliva samples at 0, 15, 30, 45, 90, and 135min post wake time 
(verified with actigraphy). On another day, children were scheduled to 
miss their nap and saliva samples were obtained at similar times of day. 
Saliva was assayed for cortisol (μg/dl) to assess the dynamic of the CAR 
(difference and % change between waking and max post-wake value) 
and total cortisol secretion (area under the curve; AUC).
Results: Paired t-tests revealed decreased cortisol secretion as measured 
by AUC, t(10)=4.0, p=.003, when children missed their nap (5.8 +7.7) 
than when they slept during the day (14.5+7.3). As expected, the dynam-
ic of the CAR was also substantially dampened on no-nap than nap days, 
with a smaller wake-max difference (0.2+0.4 versus 2.7+1.9); t(10)=4.3, 
p=.002, and percent change in cortisol (13.2+25.1 versus 251.7+222.9); 
t(10)=3.5, p=.006.
Conclusion: Our findings are novel and suggest daytime napping may 
mechanistically contribute to the maturation of the diurnal cortisol pat-
tern. Further analyses should compare the effects of napping on the day-
time slope of cortisol and whether the napping CAR accounts for such 
differences.
Support (If Any): NIH R01-MH086566 to MKL
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Introduction: Age-related increases in processing speed (PS) affect the 
rate of cognitive function in different developmental stages. Research 
has shown that sleep slow wave activity (SWA, 1-4.5 Hz) parallels the 
course (i.e. posteroanterior axis) of cortical and behavioral maturation 
across childhood and adolescence and may regulate functional changes 
in the brain. Here, we examined the relationship between the maturation 
of SWA topography and PS in preschoolers.



SLEEP, Volume 36, Abstract Supplement, 2013 A22

A. Basic Sleep Science III. Ontogeny/Aging
Methods: Ten 2-5 year-old children (3.8±1.0y; 5 females) were moni-
tored during one night of sleep using high-density EEG (128 channels). 
Data were filtered (0.5-50 Hz), down-sampled (128 Hz), artifacts were 
rejected, and data were average re-referenced. A ratio of frontal (F) di-
vided by occipital (O) SWA (average power in two 5-electrode clus-
ters of the first 60min N2-4) and mean SWA were calculated for each 
subject. PS assessments were administered over one 30min session and 
measured choice reaction time (RT, a computer-based task providing 
two response options requiring a button press response), simple reaction 
time (initiating a response to a stimulus on a touch screen) and comple-
tion time (paper-and-pencil based task). Outliers exceeding 3 standard 
deviations were excluded from PS scores.
Results: Descriptive statistics (mean±SEM) were: Choice RT (1395±90 
ms), simple RT (1849±145 ms), completion rate (24±4 items/s), F/O-
ratio (0.72±0.1) and SWA (360±79 μV2). Children with higher F/O-
ratios were more likely to have faster simple RTs (r=-0.62, p=0.04) and 
choice RTs (r=-0.67, p=0.02). Moreover, higher SWA was associated 
with faster simple RTs (r=-0.73, p=0.008), choice RTs (r=-0.67, p=0.02), 
and completion rates (r=0.67, p=0.02).
Conclusion: Results indicate sleep SWA topography is associated with 
age-related changes in various PS measures among children and support 
the close relationship between sleep SWA and functional changes in the 
developing brain. In the future, SWA topography might provide a useful 
tool for the early prediction of pathways leading to mental illnesses that 
are associated with the altered ability to process information efficiently.
Support (If Any): University of Colorado Boulder to MKL, 
PBZHP3-138801 from the Swiss National Science Foundation to SK
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Introduction: Two independent processes dictate the timing of sleep 
and wake: a homeostatic process (Process S) and a circadian process 
(Process C). Longitudinal studies of Process S have shown that the rate 
of dissipation of sleep pressure does not change across adolescence 
(Campbell et al., 2011; Tarokh et al., 2012). On the other hand, a cross-
sectional study found a slowing of the build-up of Process S between 
pre/early pubertal and post-pubertal teens (Jenni et al., 2005). In this 
study, we examined the dissipation and build-up of Process S in a longi-
tudinal sample of mid to late adolescents.
Methods: Polysomnography was recorded in twelve teens when they 
were 15/16 years old (initial) and approximately two years later (follow-
up). Parameters pertaining to the dissipation and build-up of Process S 
were estimated using four recordings: two nights of sleep following 14 
h waking (10 h time in bed (TIB)), one night after 16 h waking (5 h 
TIB), and a recovery night following 32 hours of sleep deprivation with 
an 18 h sleep opportunity. Estimates were made for each individual us-
ing slow-wave activity per NREM sleep episode and paired t-tests were 
used to assess differences.
Results: We found no change in the time constant (τ) of dissipation of 
sleep pressure between the initial (mean (±SD); τd = 2.37 (±0.23) h) and 
follow-up (τd = 2.26 (±0.39) h) assessments. Similarly, we found no 
change in the build-up of sleep pressure between assessments (τi Initial 
= 16.79 (±2.67) h; τi Follow-up = 17.10 (±2.07) h).
Conclusion: Our results are in line with previous studies, which saw no 
change in the dissipation of sleep pressure across adolescence. In con-
trast to previous cross-sectional studies in early adolescence, we found 

no change in the build-up of sleep pressure in this first longitudinal study 
of late adolescence examining the build-up of Process S.
Support (If Any): This work was supported by the National Institute of 
Mental Health (Grant MH076969 to MAC) and Swiss National Science 
Foundation (Grant 320030-130766 to PA).
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Introduction: Sleep changes considerably across the healthy life span. 
Previous reports of age-related changes in sleep EEG power spectra and 
topography have had low spatial resolution and have compared groups 
from opposite ends of adulthood, neglecting intermediate age ranges. 
Here we report detailed topographic and spectral changes and their pro-
gression across adulthood.
Methods: Sleep was evaluated using standard polysomnography and 
high-density EEG (256 channels) in 107 adults aged 18-25 (n=31), 25-
35 (n=26), 35-45 (n=13), 45-55 (n=23) and 55-65 years (n=14). All 
underwent baseline sleep studies as part of various protocols in our 
laboratory and were free from neurological and sleep disorders (AHI<5/
hr, PLM<8/hr). After manual artifact removal (including EEG arous-
als), spectral analysis of NREM sleep (fast Fourier transform routine, 
Hanning window, 6s epochs ) was performed for all 256 channels. Maps 
were then compared using both absolute and normalized power (z-scores 
computed for each subject across all electrodes) in standard frequency 
bands. Topographic differences between age groups were determined by 
statistical non-parametric mapping.
Results: Topographic EEG power analysis of NREM sleep revealed a 
significant age-related decline in delta, theta, alpha and sigma frequen-
cies in frontal derivations, while power was preserved posteriorly in the-
ta and sigma. Relative changes were more dramatic across later decades 
than earlier decades.
Conclusion: We have shown that frontal sleep EEG power declines 
across adulthood in multiple frequency bands, particularly in later de-
cades. SWA is a possible marker of neuroplasticity and spindles are as-
sociated with memory consolidation, thus frontal losses may be related 
to general cognitive decline in normal healthy aging.
Support (If Any): This research was supported by National Research 
Service Award (NRSA) T32 GM007507.
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Introduction: Sleep amount and quality are known to decline with age. 
This effect is even more pronounced in Alzheimer’s disease (AD), and 
is a major contributing factor for institutionalization. Amyloid-beta (Aβ) 
aggregation increases during AD, and is associated with disruption of 
sleep. Sleep/wake disturbances may also accelerate the neurodegenera-
tive process. Therefore, identifying changes in sleep prior to clinical on-
set may serve as a prodromal marker to facilitate interventions that delay 
AD progression. Molecular mechanisms which contribute to disturbed 
sleep in AD are not known and therefore present a challenge for de-
velopment of therapeutic strategies. Fatty-acid binding proteins (Fabp) 
are small chaperones that shuttle long-chain fatty-acids such as docosa-
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hexaenoic acid, a lipid known to reduce Aβ plaque burden and restore 
cognitive deficits in AD mouse models. Fabp expression cycles based 
on time-of-day, has been implicated sleep and memory processes, and 
is reduced at synapses following aging. Transgenic flies which express 
Aβ are syndromal to human AD, and have progressive cognitive deficits 
and neurodegeneration. Here, we were interested in characterizing the 
effects of Fabp expression on sleep in a Drosophila AD model.
Methods: Flies carrying a transgene that induces the expression of hu-
man Ab42 peptide under the control of a neuronal promoter were ex-
amined for changes in sleep using a video monitoring assay. Ab42-flies 
sleep was compared with control flies with or without the presence of 
another transgene that overexpresses the Drosophila Fabp gene.
Results: We observed Aβ flies have significantly reduced sleep in both 
daytime and night-time at ages which precede memory loss and neuro-
degeneration. The reduction in sleep observed in Aβ flies is rescued with 
flies that carry a Drosophila Fabp transgene.
Conclusion: These data suggest that sleep can serve as a prodromal 
marker in an AD animal model, and that Fabp may be a novel therapeu-
tic target for the treatment of AD symptoms.
Support (If Any): NIH T32HL007713
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RAPID WHISKER MOVEMENTS DURING ACTIVE SLEEP IN 
NEWBORN RATS
Uitermarkt B, Tiriac A, Fanning A, Sokoloff G, Blumberg MS
Psychology, The University of Iowa, Iowa City, IA, USA

Introduction: In infant rats, spontaneous activity in the sensory periph-
ery is thought to contribute to the development of sensorimotor maps. 
Spontaneous motor activity in the form of limb twitching is a defin-
ing feature of active sleep, and sensory feedback from twitching trig-
gers neural activity in primary somatosensory cortex and hippocampus. 
However, even though whisker movements are controlled by dedicated 
skeletal muscles, spontaneous whisker activity during active sleep has 
not been described.
Methods: Subjects were 3- to 6-day-old rats. We used high-speed vid-
eography to investigate spontaneous whisker activity during sleep and 
wakefulness. We also recorded electromyographic (EMG) activity from 
two extrinsic whisker muscles, m. maxillolabialis and m. nasiolabialis. 
In addition, we recorded extracellular activity in ventral posteromedial 
thalamus (VPM) in head-fixed rats while pups cycled between sleep and 
wake. Finally, barrel cortex activity was recorded during active sleep 
using voltage-sensitive dye imaging.
Results: We found that whiskers move rapidly during active sleep when 
the extrinsic whisker muscles are twitching. Different patterns of activ-
ity were observed, including single, dual, and complex whisker move-
ments. Bursts of action potentials occurred in VPM predominantly 
during bouts of active sleep in close proximity to twitches. In addition, 
using voltage-sensitive dye imaging, we observed sequential activation 
of subsets of barrels during active sleep.
Conclusion: This is the first report of self-generated, sleep-related 
twitches in the developing whisker system. Our behavioral data, to-
gether with evidence of twitch-related activity in whisker thalamus and 
barrel cortex, suggest that peripheral spontaneous activity during active 
sleep contributes to the development of sensorimotor integration in this 
system. Because the whisker system is unique for the precision with 
which it can be experimentally manipulated, the discovery of whisker 
twitching will allow us to attain a fuller understanding of the contri-
butions of peripheral sensory activity to somatosensory integration and 
plasticity in the developing nervous system.
Support (If Any): NIH-HD63071 and NIH-MH66424 (MSB)

0054
BLOCKADE OF ENDOTHELIN-1 RECEPTOR TYPE B 
AMELIORATES GLUCOSE INTOLERANCE AND INSULIN 
RESISTANCE IN A MOUSE MODEL OF SLEEP APNEA
Polak J, Shimoda LA, Punjabi NM
Johns Hopkins Unviersity, Baltimore, MD, USA

Introduction: Obstructive sleep apnea (OSA) is associated with insu-
lin resistance (IR) and glucose intolerance. Elevated endothelin-1 (ET-
1) levels have been previously observed in OSA patients and in mice 
exposed to intermittent hypoxia (IH). We examined whether pharma-
cological blockade of type A and type B ET-1 receptors (ETA-R and 
ETB-R, respectively) would ameliorate glucose intolerance and IR in 
mice exposed to IH.
Methods: Subcutaneously implanted pumps were used to deliver BQ-
123 (ETA-R antagonist; 200 nmol/kg/d), BQ-788 (ETB-R antagonist; 
200 nmol/kg/d) or vehicle (saline or propyleneglycol [PG]) for 14 days 
in C57BL6/J mice (10/group). During treatment, mice were exposed to 
IH or intermittent air (IA). IH was induced by decreasing the FiO2 from 
20.9% to 6% (60/hr). After IH or IA exposure, insulin (0.5 IU/kg) or 
glucose (1mg/kg) were injected intraperitoneally and plasma glucose 
determined at 0, 10, 20, 30, 40, 50, 60, 90 and 120 minutes after injec-
tion. Glucose tolerance and IR were assessed as the area under glucose 
curve (AUC).

Results: 14-days of IH increased fasting glucose (saline: 122±7 vs. 
157±8 mg/dL, PG: 118±6 vs. 139±8; both p<0.05) and impaired glu-
cose tolerance (saline AUCglucose: 19249±1105 vs. 29124±1444, PG 
AUCglucose: 18066±947 vs. 25135±797; both p<0.05) in vehicle treat-
ed animals. While treatment with BQ-123 or BQ-788 had no effect on 
fasting glucose or glucose tolerance under IA, IH-induced impairments 
in glucose tolerance were partially ameliorated with BQ-788 treat-
ment (AUCglucose: 21969±662; p<0.05). 14-days of IH also induced 
IR (AUCglucose: 7185±401 vs 8699±401; p<0.05). Treatment with 
BQ-788 decreased IR under IA (AUCglucose: 5281±401, p<0.05) and 
prevented worsening of IR with IH (AUCglucose: 7302±401, p<0.05). 
There was no effect of BQ-123 on IH-induced impairments in glucose 
tolerance or IR.
Conclusion: Treatment with selective ETB receptor antagonist im-
proved glucose tolerance and prevented worsening of insulin sensitivity 
with IH, suggesting that ET-1 plays a role in IH-induced impairments in 
glucose homeostasis.
Support (If Any): This work was supported by The American Sleep 
Medicine Foundation under the Strategic Research Award No. 69-SR-11.

0055
CHANGES IN INTRINSIC EXCITABILITY OF DORSAL 
FAN-SHAPED BODY NEURONS MODULATE SLEEP IN 
DROSOPHILA
Donlea J, Pimentel D, Miesenböck G
Centre for Neural Circuits and Behaviour, University of Oxford, 
Oxford, United Kingdom

Introduction: Although the need to sleep progressively increases as an 
animal remains awake, the neural mechanisms by which the brain mea-
sures sleep need remain poorly understood. To characterize these mech-
anisms, we have turned to the fruit fly, Drosophila melanogaster, which 
exhibits consequences after sleep loss that are comparable to those ob-
served in mammals. Here, we examine the physiological effects of sleep 
loss on sleep-promoting neurons in the dorsal Fan-shaped Body (dFB), 
and use a novel genetic mutation to link these physiological changes to 
regulation of sleep.
Methods: Sleep was observed in Drosophila using the Trikinetics loco-
motor activity system. Neural activity of dFB neurons was monitored 
using whole-cell patch clamp electrophysiology.
Results: Previous studies have shown that hyper-excitation of dFB neu-
rons induces sleep, but the underlying mechanisms that act within the 
dFB to regulate sleep remain unknown. We have found that sleep depri-
vation increases the intrinsic excitability of the dFB neurons, suggesting 
a role for homeostatic regulation of dFB activity in sleep regulation. Im-
portantly, we have identified a novel mutant that disrupts the modulation 
of intrinsic excitability, leaving dFB neurons significantly less excitable. 
Mutants exhibit a significant decrease in sleep time and have a reduced 
sleep rebound compared to controls, but retain intact circadian rhyth-
micity. Together, these data indicate that homeostatic regulation of sleep 
in the fly may be linked to a modulation of the intrinsic excitability of 
dFB neurons.
Conclusion: We identify a role for sleep-promoting dFB neurons in the 
modulation of sleep homeostasis in the fruit fly. These data provide the 
first evidence that the intrinsic excitability of these neurons is correlated 
with sleep drive and that mutations that reduce sleep also significantly 
decrease dFB neuron excitability.
Support (If Any): JD is supported by a post-doctoral Long-term Fel-
lowship from the Human Frontier Science Program.
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A NEUROPEPTIDE CIRCUIT REGULATES SLEEP-WAKE 
TRANSITIONS IN CAENORHABDITIS ELEGANS
Nelson M, Raizen DM
Neurology, Perelman School of Medicine at the University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: In both mammals and fruit flies, sleep and wake are 
regulated by neuropeptides. The nematode Caenorhabditis elegans un-
dergoes regular intervals of sleep-like behavioral quiescence that shows 
fundamental behavioral and molecular similarities with sleep in both 
mammals and flies. We have identified three regulators of C. elegans 
sleep-like behavior, the neuropeptides NLP-22 and FLP-13, and the G-
protein coupled neuropeptide receptor FRPR-4.
Methods: To over-express flp-13 and nlp-22, we made transgenic ani-
mals which drive expression from an inducible heat shock promoter. 
We over-expressed frpr-4 by making transgenic animals that carry extra 
copies of the frpr-4 gene driven from its endogenous promoter. Animals 
were assessed for quiescence during their normally active adult stage. 
To determine where each gene is expressed, we made transgenic ani-
mals expressing GFP reporter constructs. To stimulate neurons optoge-
netically we made transgenic animals expressing ChannelRhodopsin in 
specific neurons.
Results: Over-expression of flp-13, nlp-22, or frpr-4 is sufficient to pro-
mote sleep in normally active animals. flp-13 is required for the quies-
cence-inducing effects of frpr-4, suggesting that FRPR-4 is a receptor 
for FLP-13 peptides. flp-13 is expressed in the single sleep-promoting 
ALA neuron while nlp-22 and frpr-4 are expressed in the pair of RIA in-
terneurons. Optogenetic activation of the RIA neurons promotes wake-
like activity during periods that the animals are normally quiescent, 
indicating that the RIA neurons are wake-promoting.
Conclusion: We have identified a neuropeptidergic circuit underlying 
quiescence regulation: FLP-13 released from the sleep promoting ALA 
binds to FRPR-4 on the wake-promoting RIA neurons to inhibit their ac-
tivity and to promote NLP-22 expression. Thus, inhibitory interactions 
between sleep and wake promoting centers, mediated by neuropeptides, 
may be an ancient mechanism for regulating transitions between these 
behavioral states.

0057
HISTAMINE AND SLEEP: INVESTIGATING THE 
RELATIONSHIP USING CRE-DEPENDENT VIRAL VECTORS
Venner A1,2, Saper C1,2, Fuller PM1,2

1Neurology, Beth Israel Deaconess Medical Center, Boston, MA, USA, 
2Harvard Medical School, Boston, MA, USA

Introduction: It is generally accepted that the histamine-containing 
neurons of the tuberomamillary nucleus (TMN) play a role in regulating 
arousal. Direct evidence for this has however been lacking. Whilst hista-
mine TMN neurons are interconnected with other brain regions involved 
in sleep and arousal and appear to fire in a state-dependent manner, TMN 
lesions have surprisingly little effect on total sleep or wake amounts. 
Here, we employed a genetically-driven approach to determine the in 
vivo role of TMN histamine neurons in the regulation of sleep and wake.
Methods: We placed stereotaxic injections of various adeno-associated 
viral (AAV) vectors into the TMN of histidine decarboxylase (HDC)-
cre driver mice and monitored sleep and wake (using surgically im-
planted EEG/EMG headstages) and body temperature and locomotion 
(with i.p. telemetry transmitters). The AAVs contained cre-dependent 
cassettes that expressed either 1) the cytotoxic Subunit A of Diphthe-
ria Toxin (AAV-DTA) for selectively killing HDC neurons, 2) so-called 
DREADDs (designer receptors exclusively activated by designer drugs 
(AAV-FLEX-mCherry-hM3Dq)) for acutely activating HDC neurons, 
or 3) an ivermectin-gated chloride channel (AAV- IVM αFLEX/βCMV) 
for acutely inhibiting HDC neurons.

Results: We observed no correlation between the number of remaining 
HDC neurons and total amounts of sleep and wake across a 24-hour 
period (n = 12) in mice with targeted lesions of HDC neurons. In addi-
tion, ligand-driven activation of M3-expressing HDC neurons did not 
appreciably alter sleep-wake amounts across the 24-hour period (n = 5) 
compared with a saline control injection. However, electrophysiological 
verification of M3 receptor function has yet to be carried out in HDC 
neurons.
Conclusion: This preliminary data suggests that deletion or activation 
of TMN HDC neurons does not influence, in a quantitative manner, 
sleep or wake amounts. However, the possibility remains that TMN 
HDC cells may influence more qualitative aspects of wake and sleep, 
including EEG spectral content
Support (If Any): NS0736313 G. Harold and Leila Y. Mathers Founda-
tion HL095491

0058
PARABRACHIAL NEURONS THAT PROJECT TO THE 
BASAL FOREBRAIN ARE INHIBITED BY SLEEP-ACTIVE 
GABAERGIC NEURONS OF THE PARAFACIAL ZONE (PZ): A 
POSSIBLE NEURAL SUBSTRATE FOR PZ MODULATION OF 
BEHAVIORAL STATE AND CORTICAL ACTIVITY
Ferrari L, Anaclet C, Fuller PM, Arrigoni E
Neurology, Beth Israel Deaconess Medical Center- Harvard Medical 
School, Boston, MA, USA

Introduction: Early transection studies suggested the existence of a 
slow-wave-sleep (SWS)-promoting circuitry within the brainstem. 
A group of sleep-active GABAergic neurons was recently described 
in the medullary parafacial zone (PZ). These sleep-active PZ neurons 
project to wake-promoting neurons of the parabrachial nucleus (PB) 
whose glutamatergic projections to forebrain structures, including those 
to the basal forebrain (BF), are indispensable for maintaining cortical 
and behavioral arousal. We hypothesized that GABAeric PZ neurons 
might promote SWS by inhibiting the wake-promoting PB-BF-cortex 
circuit. To demonstrate synaptic connectivity between PZ GABAergic 
neurons and PB neurons projecting to the BF (PZVgat → PB → BF) we 
expressed channelrhodopsin-2 (ChR2) in PZ GABAergic neurons and 
used a ChR2-assisted-circuit-mapping approach in brain slices.
Methods: We injected a Cre-dependent adeno-associated viral vector 
coding for ChR2-mCherry (AAV-Flex-ChR2(H134R)-mCherry) in the 
PZ of Vgat-ires-cre mice. In these animals Cre-recombinase expression 
is driven by the vesicular GABA transporter (Vgat) promoter, which 
enables ChR2 expression selectively in GABAergic neurons. We also 
injected retrograde-fluorescent microspheres into the ipsilateral BF. 
Two weeks later we performed whole-cell patch-clamp recordings on 
PZ neurons labeled with mCherry and on lateral PB (LPB) neurons ret-
rogradelly labeled from the BF. We photo-activated PZ cell bodies and 
their projections onto LPB neurons using blue-light (473 nm) pulses.
Results: Photostimulation of PZ neurons expressing ChR2-mCherry 
induced firing up to 10 Hz. Photo-stimulation of PZ ChR2-mCherry ex-
pressing axons and terminals evoked short latency inhibitory post synap-
tic currents (IPSCs) in LPB neurons projecting to the BF. Photo-evoked 
IPSCs were abolished by Bicuculline indicating that these responses 
were mediated by the release of GABA and by the activation of GABAA 
postsynaptic receptors.
Conclusion: Our results show that the GABAergic PZ neurons are 
monosynaptically coupled to BF-projecting PB neurons and hence rep-
resent a possible substrate through which PZ GABA neurons can modu-
late behavioral state and cortical activity.
Support (If Any): NHLBI (HL095491) and NINDS (NS061863 and 
NS0736313)
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CHR2-ASSISTED-CIRCUIT-MAPPING IN BRAIN SLICES 
IDENTIFIES GLUTAMATERGIC INPUT SOURCES TO 
BASAL FOREBRAIN CHOLINERGIC NEURONS
Ferrari LL, Arrigoni E
Neurology, BIDMC, Boston, MA, USA

Introduction: The basal forebrain (BF) is an essential wake-promoting 
region that contains a heterogeneous population of neurons. BF cholin-
ergic neurons fire in association with wakefulness and REM sleep and 
when activated promote cortical activation. These neurons also receive 
a robust glutamatergic input, which might contribute to their behavioral 
state-dependent activity. The cortex is heavy innervated by the BF and 
provides reciprocal glutamatergic inputs back to the BF, but only to non-
cholinergic neurons. Here we used a ChR2-assisted-circuit-mapping 
approach to study connectivity between cholinergic BF neurons and 
putative sources of glutamatergic input, including 1) the cortex, 2) the 
lateral hypothalamus (LH) and 3) local BF neurons.
Methods: We injected an adeno-associated viral (AAV) vector ex-
pressing ChR2-mCherry (AAV-Flex-ChR2(H134R)-mCherry) into the 
BF (MCPO/SI region) and the LH (perifornical area) of Vglut-ires-cre 
mice. We also injected AAV-CaMKIIa-hChR2(H134R)-mCherry into 
the medial prefrontal cortex to express ChR2 in glutamatergic cortical 
neurons. We identified MCPO/SI cholinergic neurons by injecting fluo-
rescent antibodies against the p75-receptors (Alexa-p75-IgG) into the 
lateral ventricle. Whole-cell recordings were performed in BF slices and 
targeting MCPO/SI neurons that had internalized Alexa-488-p75-IgG. 
ChR2 expressing axons/terminals were photostimulated using blue-light 
(473 nm) pulses.
Results: Photostimulation of either BF or LH glutamatergic axons/
terminals expressing ChR2-mCherry evoked short latency excitatory 
post synaptic currents (EPSCs) in cholinergic MCPO/SI neurons. These 
photo-evoked EPSCs were abolished by CNQX indicating that were 
mediated by the release of glutamate and by the activation of AMPA 
postsynaptic receptors. Conversely, photostimulation of cortical axons/
terminals failed to evoke synaptic responses in BF cholinergic neurons 
but evoked glutamatergic EPSCs on putative GABAergic and glutama-
tergic MCPO/SI neurons.
Conclusion: Our results show that BF cholinergic neurons receive glu-
tamatergic inputs from surrounding MCPO/SI glutamatergic neurons 
and from the LH. We found little evidence of functional synaptic con-
nectivity between cortical glutamatergic projections and BF cholinergic 
neurons, but did observe synaptic interactions between cortical glutama-
tergic projections and presumptive GABAergic and glutamatergic BF 
neurons.
Support (If Any): NHLBI (HL095491) and NINDS (NS061863)

0060
DESCENDING PROJECTIONS FROM THE BASAL 
FOREBRAIN TO THE MELANIN CONCENTRATING 
HORMONE NEURONS
Kim M1,2,3, Agostinelli LJ1, Scammell TE1

1Department of Neurology and Medicine, Beth Israel Deaconess 
Medical Center, Boston, MA, USA, 2Department of Neurology, 
Brigham and Women’s Hospital, Boston, MA, USA, 3Department of 
Neurology, Massachusetts General Hospital, Boston, MA, USA

Introduction: Several neuropeptides have been implicated in the regula-
tion of sleep/wakefulness state. Melanin concentrating hormone (MCH), 
expressed by the neurons in the lateral hypothalamic area (LHA), seems 
to play an important role in regulation of rapid eye movement (REM) 
sleep. We examined afferents to the MCH neurons from the basal fore-
brain (BF) and found that innervations vary across different areas of the 
BF and different cell groups.
Methods: We used a novel cre-lox anatomic technique to map the in-
nervation of the MCH neurons by the three major populations of BF 

neurons. Using lines of mice that express Cre recombinase selectively 
in GABA (vGAT-Cre), glutamate (vGlutT2-Cre), or acetylcholine (Ach) 
(ChAT-Cre) neurons, we microinjected the BF with an adeno-associated 
viral vector (AAV) coding for a Cre-dependent red fluorescent protein 
(mCherry). Four weeks later, we mapped the injection sites and descend-
ing projections. To confirm that the injections were limited to the BF 
and to the correct cell type, we double labeled sections for mCherry and 
ChAT, vGlutT2 or vGAT. Then, we mapped the innervation of the MCH 
neurons using double immunostaining for mCherry and MCH.
Results: We have found robust and selective anterograde labeling of 
GABA, glutamate, and Ach BF neurons. While the descending projec-
tion of BF Ach neurons onto MCH neurons is modest, GABAergic and 
glutamatergic BF neurons innervate MCH neurons more heavily. In ad-
dition, dense inputs to MCH neurons arise from the more caudal regions 
of the BF.
Conclusion: These descending projections from the basal forebrain may 
play an important role in the regulation of MCH neuron activity and 
REM sleep.
Support (If Any): NINDS/R01 NS055367 and NHLBI/P01 HL095491

0061
BASAL FOREBRAIN EFFERENTS TO THE OREXIN 
NEURONS
Agostinelli LJ1, Ferrari LL1, Arrigoni E1, Lowell BB2, Scammell TE1

1Neurology, Beth Israel Deaconess Medical Center, Boston, MA, USA, 
2Medicine, Beth Israel Deaconess Medical Center, Boston, MA, USA

Introduction: Neurons of the basal forebrain (BF) project to the cortex 
to promote cortical activation and behavioral arousal, but they also have 
descending projections back to the orexin neurons and to other arousal 
regions. We have found that the innervation of the orexin neurons varies 
across different parts of the BF, and among the different cell types of 
the BF. These descending projections from the BF to the orexin neurons 
may be an important feedback loop to regulate orexin neuron activity.
Methods: We used a novel cre-lox anatomic technique to map the in-
nervation of the orexin neurons by the three major populations of BF 
neurons. Using lines of mice that express Cre recombinase selective-
ly in GABA (vGAT-Cre), glutamate (vGlutT2-Cre), or acetylcholine 
(ChAT-Cre) neurons, we microinjected the BF with an adeno-associated 
viral vector (AAV) coding for a Cre-dependent red fluorescent protein 
(mCherry). Four weeks later, we mapped the injection sites and descend-
ing projections. To confirm that the injections were limited to the BF 
and to the correct cell type, we double labeled sections for mCherry 
and ChAT, vGlutT2 or vGAT. Then, we mapped the innervation of the 
orexin neurons using double immunostaining for mCherry and orexin. 
To confirm that these connections are functional, we also optogeneti-
cally stimulated BF nerve terminals in the lateral hypothalamus and per-
formed whole cell recordings of the orexin neurons.
Results: This method produced robust and selective anterograde label-
ing in GABA, glutamate, or ACh BF neurons. While the cholinergic in-
nervation of the orexin neurons was sparse, innervation by GABAergic 
and glutamatergic BF neurons was much more intense. In addition, more 
caudal regions of the BF innervated the orexin neurons most heavily. 
Our whole cell recordings showed that GABAergic projections from the 
BF directly inhibited orexin neurons by the activation of an outward 
current.
Conclusion: Basal forebrain neurons producing GABA or glutamate 
heavily innervate the orexin neurons and may play an important role in 
regulating the activity of the orexin neurons for arousal and sleep.
Support (If Any): NINDS/R01 NS055367 and NHLBI/P01 HL095491.
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DUAL OREXIN RECEPTOR ANTAGONIST SLEEP RETAINS 
THE ABILITY TO WAKE WITH EMOTIONALLY SALIENT 
ACOUSTIC STIMULI WHILE MAINTAINING SLEEP 
DURING NEUTRAL STIMULI IN DOG AND MONKEY 
MODELS
Tannenbaum PL1, Stevens J1, Tye SJ1, Fox SV1, Binns J1, Savitz AT1, 
Kuduk SD2, Uslaner J1, Winrow CJ3, Renger JJ3

1In Vivo Pharmacology, Merck Research Laboratories, West Point, PA, 
USA, 2Medicinal Chemistry, Merck Research Laboratories, West Point, 
PA, USA, 3Neuroscience, Merck Research Laboratories, West Point, 
PA, USA

Introduction: Antagonism of dual orexin receptor (DORAs) signaling 
effectively promotes sleep across species by targeting wake promoting 
regions in the brain, whereas GABA-A modulators act globally to inhib-
it CNS activity. While waking easily to an emotionally relevant stimulus 
(e.g. child crying) is desirable, arousing to irrelevant stimuli (e.g. traffic 
noise) is undesirable. We investigated whether DORA-induced sleep in 
dogs and monkeys retains the ability to waken with emotionally salient 
acoustic stimuli but remain asleep through neutral acoustic stimuli.
Methods: Healthy, young adult dogs and rhesus monkeys were im-
planted with telemetry for continuous recording of electrocorticogram 
(ECoG/EEG), electromyogram (EMG), electrooculogram (EOG) and 
activity. Using two 3-sec novel acoustic stimuli (700 or 1000Hz, 50dB), 
one tone was selectively paired with food reward while the other re-
mained neutral. Once conditioned to anticipate reward or not, acoustic-
only stimuli were presented at maximal drug exposure during DORA, 
GABA-A modulator (monkey only) or vehicle induced sleep. Sleep 
stages before/during/after stimuli presentation were evaluated using 
EEG/EMG/EOG in 30sec epochs.
Results: Dogs and monkeys woke completely (Active Wake) from all 
sleep stages in response to positively conditioned acoustic stimuli dur-
ing both vehicle and DORA-induced sleep. Increasing DORA doses de-
creased the return to sleep latency, but did not impair alerting to salient 
stimuli. Both vehicle and DORA treated animals rarely woke to the neu-
tral stimuli. In contrast, monkeys treated with Eszopiclone or Diazepam 
spent more time in lighter sleep stages yet woke significantly less to the 
positive stimuli and with less salience differentiation between stimuli.
Conclusion: These preclinical animal models suggest that during DO-
RA-induced sleep, animals retain the ability to wake to emotionally 
relevant stimuli while maintaining uninterrupted sleep during neutral 
stimuli. The decreased ability to wake or differentiate stimuli salience 
with GABA-A modulators highlights potential important distinctions 
from the DORA mechanism for promoting sleep.

0063
CHOLINERGIC INHIBITION OF DORSAL RAPHE 
SEROTONERGIC NEURONS VIA EXCITATION OF 
GABAERGIC INPUTS
Yang C, McCarley RW, Brown RE
Harvard Medical School, Brockton, MA, USA

Introduction: Dorsal raphe (DR) serotonergic neurons play an impor-
tant role in suppression of REM sleep. Previous studies have suggested 
that increased GABAergic input is important for silencing these neurons 
during REM (Gervasoni et al., 2000). However, how this increased in-
hibition is mediated is unclear. Retrograde tracing studies showed that 
DR receive GABAergic inputs from PnO and vlPAG/LPT (Gervasoni 
et al., 2000) and previous work from our lab showed that a subset of 
PnO GABAergic neurons are directly excited by a cholinergic agonist 
(Brown et al., 2008). Here, we hypothesized that REM-on cholinergic 
neurons have an inhibitory effect on REM-off DR serotonergic neurons 
by activating the GABAergic neurons in PnO and vlPAG/LPT.
Methods: Coronal brainstem slices were prepared from 9-14d old het-
erozygous GAD67-GFP knock-in mice. Whole-cell patch clamp record-

ings were made using a Multiclamp 700B amplifier. DR serotonergic 
neurons were identified based on their negative expression of GFP and 
typical intrinsic membrane properties. vlPAG GABAergic neurons were 
identified prior to recording based on their expression of GFP. The cho-
linergic agonist, carbachol (50 μM), was bath applied.
Results: Carbachol significantly increased the frequency of spontaneous 
inhibitory postsynaptic currents (sIPSCs) onto DR serotonergic neurons 
(p<0.05, n=7) but had no effect on the frequency or amplitude of minia-
ture IPSCs (p>0.05, n=6), suggesting an effect on the excitability of lo-
cal GABAergic neurons present in the slice. To determine if GABAergic 
neurons excited by carbachol were located in the PnO, on the coronal 
slice we excised tissue ventral to DR. On those slices, carbachol still 
significantly increased the frequency of sIPSCs onto DR serotonergic 
neurons (p<0.05, n=4), suggesting that GABAergic neurons could be lo-
cated in vlPAG/LPT. Indeed, most (n=7/8) vlPAG GABAergic neurons 
were directly depolarized by carbachol (4.9 ± 0.6 mV).
Conclusion: During REM sleep, cholinergic neurons may inhibit REM-
off DR serotonergic neurons by activating REM-on vlPAG GABAergic 
neurons.
Support (If Any): VA merit awards (McCarley, Basheer) and NIMH 
39683 (McCarley)

0064
STIMULATION OF THE DORSOMEDIAL HYPOTHALAMUS 
INHIBITS SLEEP-RELATED DISCHARGE IN 
VENTROLATERAL PREOPTIC AREA NEURONS
Alam A, Kumar S, Alam M, Szymusiak RS
UCLA/VAGLA, Los Angeles, CA, USA

Introduction: The ventrolateral preoptic area (VLPO) is involved in 
the regulation of sleep and contains a population of sleep-active neurons 
(SANs). We have shown that activity of VLPO SANs is modulated by 
changes in homeostatic sleep pressure. Circadian influences on neuronal 
discharge in the VLPO have not been described. Evidence suggests that 
the suprachiasmatic nucleus (SCN) may influence the activity of VLPO 
neurons indirectly via the dorsomedial hypothalamus (DMH). The 
DMH receives both direct and indirect SCN inputs and DMH neurons 
project to the VLPO. Lesions of the DMH disturb circadian rhythms of 
sleep-wakefulness. In this study, we determined how electrical stimula-
tion of the DMH influences the discharge of VLPO neurons.
Methods: Male Sprague-Dawley rats were surgically implanted with 
EEG and EMG electrodes for chronic recording of sleep-wake states and 
with five pairs of microwires targeting the VLPO for extracellular re-
cordings of neuronal activity. Bipolar tungsten electrodes were implant-
ed into the DMH for electrical stimulation. After determining baseline 
sleep-wake discharge profile, neurons were examined for their respons-
es to DMH stimulation during sleep and wakefulness (250-350µA @ 
10pulses/s; 1s train duration; 10s inter-train interval).
Results: We have examined the effects of DMH stimulation on the 
extracellular activity of 14 SANs, 5 wake-active, and 10 state-indif-
ferent VLPO neurons. DMH stimulation significantly suppressed 
nonREM sleep-related discharge of SANs as a group (9.15±1.55s/s 
vs. 5.05±1.62, p<0.01). The duration of discharge suppression follow-
ing individual stimulus trains was 3-5s. The discharge rates of VLPO 
wake-active (9.97±3.44s/s vs. 10.11±4.01) and state-indifferent neurons 
(16.98±3.04s/s vs. 16.72±3.06) were unresponsive to DMH stimulation.
Conclusion: Activation of the DMH exerts predominantly inhibitory in-
fluences on sleep-related neuronal discharge in the VLPO. Inhibition of 
critical sleep-promoting circuits through an SCN-DMH-VLPO pathway 
may contribute to the nocturnal suppression of sleep in rats.
Support (If Any): Supported by the Department of Veterans Affairs and 
NIH grant MH63323.



SLEEP, Volume 36, Abstract Supplement, 2013 A28

A. Basic Sleep Science IV. Neurobiology
0065
CHANGES IN SLEEP SLOW WAVE ACTIVITY DURING 
ADOLESCENCE: DO THEY REFLECT SYNAPTIC PRUNING?
de Vivo L1, Faraguna U1,3, Nelson AB1,2, Tononi G1, Cirelli C1

1Psychiatry, University of Wisconsin, Madison, WI, USA, 
2Neuroscience Training Program, University of Wisconsin, Madison, 
WI, USA, 3Translational Research on New Technologies in Medicine 
and Surgery, University of Pisa, Pisa, Italy

Introduction: Studies in humans have consistently found that during 
development absolute values of NREM slow wave activity (SWA) fol-
low an inverted U curve, with a progressive increase during childhood, 
a peak around 8 years of age, and a rapid decline thereafter. Changes 
in cortical synaptic density as revealed by structural MRI studies and a 
few electron microscopy studies also follow an inverted U curve with a 
peak before adolescence, suggesting that developmental changes in the 
sleep EEG may reflect synaptic pruning. This hypothesis, however, has 
never been tested directly. In a first attempt to directly and systemati-
cally compare the developmental change in synaptic number with that 
of EEG power spectra, we focused on the mouse frontal cortex and col-
lected longitudinal data from early adolescence (postnatal day P21) to 
adulthood (>P60) of 1) SWA; 2) expression of synapsin-I, a presynaptic 
protein present in virtually all synapses of the mouse cortex; 3) number 
of dendritic spines in supragranular layer II.
Methods: YFP-H mice (P15-P87; n=120) and GFP-S mice (P20-P60, 
n=42) were implanted for chronic polysomnographic recordings and/or 
used for ex vivo confocal microscopy or in vivo two-photon imaging to 
measure spine number. Other YFP-H mice (P10-P65, n=35) were used 
for western blot analysis of synapsin-I levels in synaptoneurosomes of 
frontal cortex.
Results: Sleep SWA (24h mean) in frontal cortex progressively declined 
from P25 to >P60. Synapsin-I steeply increased from P10 to P24, but 
showed little if any change afterwards. Mean spine density showed i) 
no change from P20 to P50 in apical dendrites of layer V pyramidal 
neurons; ii) a small increase from P20 to P30 and a decrease from P30 to 
P60 in apical dendrites of layer III and V pyramidal neurons.
Conclusion: In mouse frontal cortex, developmental changes in sev-
eral presynaptic and postsynaptic markers do not appear to track closely 
changes in sleep SWA.
Support (If Any): Supported by NIMH (1R01MH091326 to GT and 
CC).

0066
THE MOLECULAR AND STRUCTURAL DYNAMICS OF 
SYNAPSES DURING SLEEP
Leung L, Wang G, Mourrain P
Beckman Center, Stanford University, Stanford, CA, USA

Introduction: Sleep is a fundamental and evolutionarily conserved as-
pect of animal life. Strong experimental evidence supports a primary 
role for sleep in the regulation of brain plasticity and cognition. Sleep 
deprivation impairs performance in motor and cognitive tasks and sleep 
strengthens cognitive functions, including visual discrimination, mo-
tor learning and insight. Furthermore, studies in mammalian and non-
mammalian models suggest that sleep structurally and homeostatically 
modulate synapses. Thus, to understand the exact role that sleep plays 
in the modulation of cognitive tasks, it is imperative that we understand 
the role of sleep in the function and modification of the fundamental 
substrate of plasticity, the synapse.
Methods: The recent technical developments at the Stanford Beckman 
center: imaging of the synapse for longitudinal studies (sleep-wake cy-
cle two photon imaging) and synaptic proteomic imaging of large brain 
volumes (Array Tomography) offers the unique opportunity to access 
the plastic changes occurring during sleep and to finally uncover the 
synaptic/plastic function of sleep.

Results: We are currently characterizing the influence of the circadian 
rhythm and sleep homeostasis on the structural plasticity and synaptic 
density in neurons of the zebrafish telencephalon (isocortex, hippo-
campus). To do so we image diurnal transparent zebrafish expressing 
pre- and postsynaptic markers fused to GFP reporters during entire light/
dark, dark/dark and dark/sleep deprivation 24h cycles. We are mapping 
the synaptic reorganization induced during sleep in the entire dorsal 
pallium of the zebrafish by imaging synaptic components using Array 
Tomography during sleep, wake, sleep deprivation and sleep rebound 
states.
Conclusion: Taken together these experiments reveal the extent to 
which synaptic and structural plasticity play a role in the necessity of 
sleep, and reveal the first glimmer of the special functional significance 
of sleep for our synapses and our daily life. For, with sleep, we have a 
special window that will allow us to look into the role of activity de-
pendent network optimization and organization, which is central to the 
understanding how the brain functions to learn and adapt, and how it 
fails in the numerous diseases that afflict cognition. Finally, the datasets 
generated by this work will allow us to pinpoint in an unbiased and ac-
curate way specific telencephalic circuits that are modified in sleep after 
learning tasks.
Support (If Any): NIH NS062798

0067
SLEEP IN ANIMAL MODELS OF A SUSCEPTIBILITY GENE 
FOR PSYCHIATRIC DISORDERS
Jaaro-Peled H1, Altimus CM2, LeGates TA2, Zoubovsky S1, Hattar S2, 
Sawa A1

1Psychiatry, Johns Hopkins University, Baltimore, MD, USA, 2Biology, 
Johns Hopkins University, Baltimore, MD, USA

Introduction: Sleep disturbances are highly prevalent in mood disor-
ders and in schizophrenia. Since sleep is important for memory con-
solidation, sleep disturbances may contribute to cognitive deficits seen 
in patients. Disrupted in Schizophrenia-1 (DISC1) is a susceptibility 
gene for major mental illnesses including schizophrenia and depression. 
DISC1 is a scaffolding protein which interacts with a variety of proteins 
including the CREB family transcription factor, ATF4. Transgenic Dro-
sophila expressing human DISC1 protein displayed normal circadian 
cycle but impaired sleep homeostasis. We sought to study the role of 
DISC1 in sleep regulation in a mammalian model.
Methods: We generated transgenic mice overexpressing the human 
DISC1 gene under the alphaCaMKII promoter. We studied the circa-
dian cycle in transgenic mice compared with wild-type littermates. Gen-
eral activity rhythms were recorded to look at photoentrainment under 
12h:12h light-dark cycle, at endogenous circadian rhythm in constant 
dark, and for the ability of a light pulse to modulate behavior directly. 
Photoentrainment was tested also by recording wheel running activity 
under 12h:12h light-dark cycle. The effects of 2 hour sleep deprivation 
were assessed by electroencephalography and electromyography re-
cordings and by contextual fear conditioning.
Results: The DISC1 expressing mice had normal circadian rhythms: 
were able to photoentrain, showed normal periodicity in constant dark-
ness, and normal responses to a light pulse. But their sleep homeosta-
sis was impaired: after 2 hour sleep deprivation they did not show an 
increase in sleep propensity. However, sleep deprivation did not affect 
memory consolidation in DISC1 mice differently than in wild-type mice.
Conclusion: DISC1 seems to have a role in sleep homeostasis regula-
tion. It will be of interest to study the underlying molecular mechanisms 
and the potential connection between DISC1 effects on sleep and its 
effects on mental health.
Support (If Any): NARSAD Young Investigator Award (H. J-P)
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MUSCLEBLIND-LIKE PROTEIN 2 KNOCKOUT MICE, 
A MODEL OF MYOTONIC DYSTROPHY, EXHIBIT 
INCREASED REM SLEEP PROPENSITY
Sakai N1, Sato S1, Sato M1, Charizanis K2, Lee K2,3, Swanson MS2, 
Nishino S1

1Psychiatry and Behavioral Sciences, Stanford University, Palo Alto, 
CA, USA, 2Molecular Genetics and Microbiology and the Center 
for Neurogenetics, University of Florida, Gainesville, FL, USA, 
3Neurology, Chang Gung Memorial Hospital, Keelung, Taiwan

Introduction: Excessive daytime sleepiness and associated alterations 
in REM sleep patterns are among the most characteristic non-muscular 
features of myotonic dystrophy (DM). A recent study strongly suggests 
that major pathological changes in the DM brain are attributable to toxic 
RNA expression, muscleblind-like protein 2 (MBNL2) sequestration 
by C(C)UG expansion RNAs and dysregulation of specific alternative 
splicing events required for normal adult CNS function. We thus per-
formed sleep EEG/EMG evaluations on Mbnl2 knockout (KO) mice.
Methods: Adult wild and Mbnl2 KO males at 6 month of age (n=8 
each) were implanted with EEG and EMG electrodes along with E-
mitters. EEG data acquisition was performed 3 times every 3 months.
Results: Mbnl2 KOs had normal amounts, and natural diurnal distri-
butions, of wakefulness and NREM sleep in the 12:12 LD condition. 
The most profound sleep phenotypes were an increase in REM sleep 
amounts, associated with increased numbers of REM sleep episodes and 
increased EEG theta power. This change was most notable during the 
dark/active period and was observed through experiments. The mean 
REM sleep latency for the KO (115.8 ± 5.4 sec) was significantly shorter 
than that of wild-type (WT) mice (132.3 ± 8.7 sec). No direct transi-
tion from Wake to REM sleep, an EEG/EMG phenotype equivalent to 
behavioral cataplexy, was seen in either WT or KO mice. A change in 
REM sleep in Mbnl2 KOs was also observed during rebound sleep after 
a 6-hr sleep deprivation period initiated at ZT 0, where a more profound 
REM sleep rebound was observed KO, compared to WT mice. In the 
constant dark condition, increases in both REM sleep amounts and EEG 
theta power, similar to the findings seen in the 12:12 LD, were observed, 
suggesting no circadian alteration in sleep/wake regulation in KO mice. 
However, the circadian period in Mbnl2 KO was significantly longer 
(24.02 ± 0.01 hr) than WT mice (23.89 ± 0.03 hr).
Conclusion: Our results indicate that Mbnl2 KO mice exhibit increased 
REM sleep propensity and provide a valuable model to study the mo-
lecular basis of REM-associated sleep abnormalities in DM.

0069
BMAL1 KNOCKDOWN TIMELY DISTINGUISHED THE 
REGULATION OF WAKEFULNESS FROM ACTIVITY 
DEPENDENT BEHAVIORS
Feng P1,2, Hu Y1, Akladious A2, Guo Y2, Smith PJ2

1Medicine, Case Western Reserve University, Cleveland, OH, USA, 
2Research, Louis Stokes Cleveland DVA Medical Center, Cleveland, 
OH, USA

Introduction: The heterodimer of Bmal1/Clock plays a critical role in 
the regulation of circadian rhythm. Bmal1 knockout mice had increased 
sleep, impacted learning and memory and shorter life span. A large body 
of data demonstrated that the effect of neonatal intervention on the brain 
and behavior was quite different from the effect of the same treatment 
in adulthood. However, there was no data regarding how bmal1 gene 
suppression in adults affects sleep/wake cycles and activity associated 
behaviors. Now we report findings of effects of Bmal1 knockdown (KD) 
by siRNA in adult mice on sleep/wake cycles, multiple behavioral tests, 
and brain orexin levels.
Methods: Adult C57BL/6J mice were implanted with electrodes for 
sleep recording and/or guide cannula for intracerebroventricular (icv) 
injection. Experiments were conducted after 10 days of recovery. Mice 

in KD group were injected with bmal1 siRNA delivered by rabies virus 
glycoprotein peptide 9R (RVG-9R). Mice in control group were injected 
with scramble siRNA mixed with RVG-9R. 12-hour light/dark cycles 
were maintained, and injections were made 4 hours before light chang-
es. Polysomnographic (PSG) recording, running wheel activity, forced 
swim test and tail suspension were performed. Hypothalamus orexin A 
and CRF were determined separately in mice sacrificed at 6 hours and 
24 ½ hours after injection.
Results: The effect of Bmal1 KD on sleep/wake cycles lasted for about 
4 days. Sleep was totally suppressed for several hours after siRNA injec-
tion made either in the light phase or in the dark phase. However, total 
sleep in dark phase was significantly increased later on. In behavioral 
tests, most animals in the KD (but not the control) group died during 
the forced swim test. Animals that survived, showed no movement. A 
similar result was observed in the running wheel. Using a reduced dose 
of Bmal1 siRNA and vehicle, locomotor activity was reduced the first 
day after injection but not changed later on. In tail suspension test, KD 
mice had longer immobile time when tested 6 hours after injection but 
immobile time was not different when tested the next day. Brain orexin 
A level was significantly higher in the KD mice sacrificed in the initial 
wake period, but was the same for mice sacrificed the next day.
Conclusion: Bmal1 KD increased wakefulness and brain orexin A in 
adult mice with reduced performance of activity dependent behaviors in 
the first day but not thereafter. This is different from findings in bmal1 
gene knockout.
Support (If Any): Work is supported by the grant of VA Rehabilitation 
Research and Development Service #B6830R and Research Service of 
Louis Stokes Cleveland DVA Medical Center.

0070
CHARACTERIZATION AND MECHANISMS OF SLEEP-
WAKE DISTURBANCES IN A MOUSE MODEL OF MILD 
TRAUMATIC BRAIN INJURY
Lim MM1,2,3, Elkind J4, Xiong G4, Galante R1,3, Zhu J1,3, Zhang L1,3, 
Lian J1,3, Cohen A4, Pack A1,3

1Division of Sleep Medicine, University of Pennsylvania School 
of Medicine, Philadelphia, PA, USA, 2Neurology, University of 
Pennsylvania, Philadelphia, PA, USA, 3Center for Sleep and Circadian 
Neurobiology, University of Pennsylvania, Philadelphia, PA, USA, 
4Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, PA, USA

Introduction: Chronic sleep disturbances after traumatic brain injury 
(TBI) have been reported in up to 72% of patients. The neural mecha-
nisms underlying sleep disturbances after TBI are unknown. Branched 
chain amino acids (BCAA -- precursors to glutamate and GABA) are de-
creased in hippocampus after mild TBI. We hypothesize that sleep dis-
turbances after TBI result from imbalances in cellular metabolism which 
affect excitatory glutamate and inhibitory GABA balance in sleep-wake 
circuits.
Methods: We used a widely accepted mouse model of mild TBI, fluid 
percussion injury (FPI), which recapitulates many features of human 
mild TBI including neuronal cell loss, gliosis, ionic perturbation, and 
memory deficits. Mice underwent locomotor beam break analysis in 
their home cages for 30 days after FPI or sham surgery, and then EEG/
EMG implantation for sleep staging and power spectral analysis. A sepa-
rate cohort of mice was given dietary BCAA supplementation under the 
same experimental conditions.
Results: After FPI, mice show significant sleep disturbances for up to 45 
days post-injury, including more time sleeping during the (dark) active 
phase, increased number of sleep and wake bouts, and shortened aver-
age length of sleep and wake bouts, compared to sham surgery controls. 
BCAA dietary supplementation partially ameliorated sleep disturbances 
by significantly increasing the average length of sleep and wake bouts 
compared to injured controls.
Conclusion: Brain-injured mice show significant and persistent sleep-
wake disturbances for up to 45 days post-injury, with sleep fragmenta-
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tion and inability to sustain wakefulness similar to that of narcolepsy. 
Preliminary studies show a partial rescue of sleep disturbances with a 
dietary BCAA intervention, suggesting dysregulation of glutamate and 
GABA as one possible mechanism. Further studies are also underway to 
examine the role of orexin (hypocretin), a key neuropeptide implicated 
in narcolepsy. Our model offers a unique opportunity to study the neural 
mechanisms underlying sleep disturbances after mild TBI.
Support (If Any): NIH T32 HL007713, and University of Pennsyl-
vania Dept. of Medicine/Measey Research Fellowship to MML; NIH 
R01HL111725-01A1 to AIP; NIH R01NS069629 to ASC

0071
DIFFERENTIAL INVOLVEMENT OF MELATONIN MT1 AND 
MT2 RECEPTORS IN REM AND NREM SLEEP: FINDINGS 
FROM MELATONIN RECEPTOR KNOCKOUT MICE
Comai S, Ochoa-Sanchez R, Gobbi G
Psychiatry, McGill University, Montreal, QC, Canada

Introduction: The neuro-hormone melatonin (MLT) is well known for 
its involvement in circadian rhythm regulation and in the control of the 
sleep/wake cycle. Although many years of research since its discovery, 
the role of MLT and particularly its receptors, namely MT1 and MT2, in 
sleep regulation are far to be elucidated. Here, we investigated the spon-
taneous sleep/wake cycle in wild-type (WT) mice and in three different 
types of transgenic mice: mice with genetic inactivation of MT1 (MT1-
/-), MT2 (MT2-/-) and both MT1/MT2 (MT1-/-/MT2-/-) receptors.
Methods: EEG and EMG sleep-wake patterns were registered across 
the 24-h light-dark cycle in MT1-/-, MT2-/-, MT1-/-/MT2-/- and in WT 
control mice.
Results: MT1-/-mice showed a decrease (-37.3%, P=0.038) of the 
24-h rapid eye movement sleep (REMS) time and of the REMS EEG 
theta power, compared to WT mice. MT2-/-mice exhibited a decrease 
(-17.3%, P=0.010) of the 24-h non rapid eye movement sleep (NREMS) 
time, an increase in wakefulness time (14.8%, P<0.001) and a decrease 
of NREMS EEG delta power, compared to WT mice. Surprisingly, 
MT1-/-/MT2-/- , compared to WT mice, displayed only an increase (8.9 
%, P=0.031) of the time spent awake during the 24-h and an increase of 
the REMS and wakefulness EEG theta power.
Conclusion: This study provides new important evidence on how MT1 
and MT2 receptors modulate the sleep/wake cycle and suggests that the 
dual inactivation of MT1 and MT2 receptors may influence wakeful-
ness rather than sleep. On the other hand, genetic inactivation of a single 
MLT receptor subtype appears to differentially affect the different sleep 
stages: MT2 receptors mainly NREMS whereas MT1 receptors REMS.
Support (If Any): FRSQ, CIHR, CFI, MDEIE and MSBi Valorisation

0072
STRAIN DIFFERENCES IN THE EFFECTS OF VESICULAR 
STOMATITIS VIRUS (VSV) ON SLEEP IN C57BL/6J (C57) 
AND BALB/CJ (C) MICE
Machida M1, Ambrozewicz MA1, Yang L1, Wellman LL1, Ciavarra RP2, 
Sanford LD1

1Pathology & Anatomy, Eastern Virginia Medical School, Norfolk, 
VA, USA, 2Molecular and Cellular Biology, Eastern Virginia Medical 
School, Norfolk, VA, USA

Introduction: Intranasal application of VSV produces a well character-
ized model of viral encephalitis in mice. Within 2 days post-infection, 
VSV travels to the olfactory bulb and over the course of 7 days it in-
fects regions and tracts extending into the brainstem followed by clear-
ance and recovery in most mice by post-infection day 14. VSV can also 
produce significant alterations in sleep that accompany sickness in C57 
mice. Strain differences have been reported in the effects of the influenza 
virus on sleep with C57 mice showing greater alterations in sleep than 
do C mice. In this study, we compared, in these strains, changes in sleep 
induced by VSV.

Methods: C57 (n=5) and C (n=8) mice were implanted for recording 
EEG and activity via telemetry. After obtaining baseline sleep, the mice 
were infected intranasally with a single dose of VSV (5 x 104 PFU VSV; 
5 μl/nostril). The inoculation was carried out near the beginning of the 
light period, and sleep was monitored for 6 days. Telemetry signals 
were processed in 10-second epochs and visually scored as wakeful-
ness, NREM or REM based on EEG and gross whole body activity. EEG 
power during NREM was calculated in 0.5 Hz bins and analyzed in the 
delta (0.5 to 4 Hz) frequency band.
Results: As previously described, beginning on the day after VSV in-
oculation, C57 mice showed a marked increase in time spent in dark 
period NREM due to an increase in the numbers of NREM episodes that 
persisted for at least 4 days. Twenty-four hours after VSV inoculation, 
delta wave amplitude during NREM in these mice was significantly en-
hanced. By comparison, C mice showed a transient increase in NREM in 
the last four hours of the dark period that returned to baseline levels after 
48 hours and showed no significant alteration in delta power.
Conclusion: Our data demonstrate that robustly increased sleep accom-
panies VSV infection in C57, but not in C mice. This contrasts with 
other parameters of VSV infection which are similar in both strains, and 
suggests that strain comparisons may help understand the potential role 
of sleep in infection.
Support (If Any): Supported by NIH grant NR011519.

0073
OBESITY RESISTANCE AND IMPROVED SLEEP QUALITY 
IS ASSOCIATED WITH HYPOTHALAMIC NEURAL 
DESYNCHRONIZATION IN RATS
Mavanji V1,2, Georgopoulos AP6,7,8,9, Billington C1,2,3,4, Kotz C1,2,3,5

1Minnesota Veterans Medical Research and Education Foundation, 
Minneapolis, MN, USA, 2Veterans Affairs Health Care System, 
Minneapolis, MN, USA, 3Minnesota Obesity Center, University 
of Minnesota, Minneapolis, MN, USA, 4Medicine, University of 
Minnesota, Minneapolis, MN, USA, 5Food Sciences and Nutrition, 
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USA, 7Neurology, University of Minnesota, Minneapolis, MN, USA, 
8Neuroscience, University of Minnesota, Minneapolis, MN, USA, 
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Introduction: Resistance to weight-gain is associated with enhanced 
sleep quality and lateral-hypothalamic (LH) orexin sensitivity in obesi-
ty-resistant (OR) rats. OR rats exhibit increased central orexin receptor 
gene expression, indicating enhanced orexin signaling. Functional out-
put from LH orexin system is critical to energy-homeostasis and sleep/
wake behavior. Spontaneous neural-network activity desynchronization 
implies higher degree of freedom in functional connectivity and final 
output from neural ensembles. Thus, we hypothesize that OR rats with 
higher LH orexin sensitivity will exhibit neural desynchronization in the 
hypothalamus, and examined hypothalamic network synchronization in 
cultured (embryonic-day 18; E18) OR and Sprague-Dawley (SD) hy-
pothalamus.
Methods: Hypothalamic tissue (E18) was obtained from pregnant OR 
and SD rats, and cultured in multi-electrode-array (MEA) embedded 
dishes. MEA recordings were performed twice weekly, beginning on 5th 
day in vitro (DIV) and continuing up to 30 DIV, with one minute of re-
cording/session. The signals (local field potential, LFP) were filtered and 
analyzed for network synchronization using the simultaneous departure 
from equilibrium (SDE) method. SDE is defined as the absolute value 
of the logarithmic ratio of valid electrodes whose LFP is higher or lower 
than their mean activity at a given time-point. A higher value of SDE 
represents greater synchrony. The time series of SDEs from OR and SD 
hypothalamus were compared using Kolmogorov-Smirnov (KS) test.
Results: The hypothalamic cultures were viable for more than 30 DIV. 
Good quality recordings could be obtained from hypothalamic neurons 
for up to 30 DIV. SDE analysis showed that OR hypothalamus exhibit 
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highly significantly desynchronized network activity compared to SD 
hypothalamus for all sessions (P < 0.001).
Conclusion: Our results support that enhanced sleep quality, orexin sen-
sitivity and obesity-resistance in OR rats is associated with desynchro-
nized network activity, indicating a higher degree of freedom in neural 
network interactions during development in the hypothalamus, an area 
critical for sleep and energy homeostasis.
Support (If Any): This study was supported by the Institute for Trans-
lational Neuroscience of the University of Minnesota; The United 
States Department of Veterans Affairs; NIH R01DK078985, NIH P30 
DK050456 and NIH T32DK083250 from the National Institute of Dia-
betes and Digestive and Kidney Diseases.

0074
THE DURATION OF ABSENCE CRISIS INCREASED DURING 
LIGHT PHASE ON THE MYELIN MUTANT TAIEP RAT
Eguibar JR, Cortes M
Institute of Physiology, Benemerita Autonomous University of Puebla, 
Puebla, Mexico

Introduction: Myelin mutant rat taiep shown a progressive syndrome 
characterized by tremor, ataxia immobility episodes, epilepsy and pa-
ralysis. The pathology is due to an initial hypomyelination followed by 
a progressive demyelination along first year. Ultrastructurally the oli-
godendrocytes had an abnormal accumulation of microtubules in the 
cytoplasm and its processes. The epilepsy of taiep rats showed the char-
acteristic pattern of spike-wave discharges (SWD) of the absence crisis 
and they are also similar to that obtained in the two models of absence 
epilepsy WAG/Rij and GAERS rats. In this work, we analyze the distri-
bution of the frequency and duration of absence crisis along 24h.
Methods: The experiments were done in male taiep rats of 8-9 months 
of age. They were maintained under standard conditions. For recording 
the rats were implanted with stainless steel electrodes in cerebral cor-
tices, bipolar electrode in the hippocampus, neck muscles another one 
in the orbit to record eye movements under deep anesthesia and aseptic 
conditions. All procedures were approved by the Institutional Commit-
tee following NIH rules. The recordings were made using Harmonie 
System (Canada) and analyze in 10 sec epochs. We recorded the occur-
rence and duration of each SWD along 24h.
Results: Taiep male rats have similar amounts of SWD in the light and 
the dark phase with a mesor frequency of 55.5 ± 8.7; with a mean dura-
tion in the light phase of 7.3 ± 0.1 s, and significantly less in the dark 
phase with only 5.6 ± 0.08 s (P<0.001) suggesting more SWD during 
sleep.
Conclusion: Taiep rat is a suitable model for the study of absence crisis 
with higher incidence in light and sleep conditions. Importantly, etho-
suximide significantly reduce absence crisis which is the mean drug for 
treatment of this type of epilepsy.
Support (If Any): VIEP-BUAP G/SAL/2013 and trough PIFI-BUAP 
2013 grants

0075
THE BASOLATERAL AMYGDALA (BLA) DETERMINES THE 
EFFECTS OF FEAR MEMORY ON SLEEP
Wellman LL, Fitzpatrick ME, Machida M, Sanford LD
Pathology & Anatomy, Eastern Virginia Medical School, Norfolk, VA, 
USA

Introduction: Fear conditioning (inescapable shock training (ST) and 
fearful context alone (FC)) can produce significant fear indicated by in-
creased freezing and reductions in subsequent REM sleep. Damage to 
or inactivation of BLA prior to or after ST or prior to FC generally has 
been found to attenuate freezing in the shock training context. However, 
no one has examined the impact of BLA inactivation on fear-induced 
changes in sleep. Here, we used muscimol (MUS) to inactivate BLA 

prior to ST, the period when fear is learned, and assessed sleep after ST 
and sleep and freezing after re-exposure to FC alone.
Methods: Wistar rats (n=11) were implanted with electrodes for record-
ing sleep and with cannulae aimed bilaterally into BLA. After recovery 
the animals were habituated to the injection procedure (handling) over 
2 consecutive days and baseline sleep following handling was recorded. 
On experimental day 1, the rats were injected (0.5ul) into BLA with 
either MUS (1.0uM; n = 6) or vehicle (dH2O, n = 5) 30 min prior to ST 
(20 footshocks, 0.8mA, 0.5s duration, 60s ISI). On day 7 and 21, the 
animals experienced FC (FC1 and FC2). Sleep was recorded for 20h (8h 
light, 12h dark) on each day and the light period was scored for NREM, 
REM, and wakefulness. Freezing was examined during FC1 and FC2.
Results: MUS microinjections into BLA prior to ST blocked the post-
training reduction in REM sleep seen in vehicle treated rats. Further-
more, in MUS treated rats, REM sleep after FC1 and FC2 was at baseline 
levels and freezing was virtually abolished.
Conclusion: BLA inactivation prior to ST blocks the effects of foot-
shock stress on sleep and blocks the formation of fear memory, as in-
dicated by the lack of freezing and changes in sleep after re-exposure 
to FC. These data indicate that BLA is an important regulator of stress-
induced alterations in sleep, and an important site for forming fear mem-
ories that can alter sleep.
Support (If Any): Supported by NIH research grant MH64827.

0076
OPTOGENETIC INHIBITION OF THE BASOLATERAL 
AMYGDALA (BLA) OF MICE BLOCKS THE EFFECT OF 
FEAR MEMORY ON SLEEP WITHOUT ALTERING FEAR 
BEHAVIOR OR THE STRESS RESPONSE
Sanford LD, Wellman LL, Machida M, Fitzpatrick ME, Lonart G
Pathology & Anatomy, Eastern Virginia Medical School, Norfolk, VA, 
USA

Introduction: Fear conditioning (shock training (ST) and fearful 
context alone (FC)) can produce significant reductions in REM sleep. 
However, the effects on sleep can be dissociated from indices of fear 
memory (e.g., freezing) and the stress response (e.g., corticosterone and 
stress-induced hyperthermia (SIH)); i.e., freezing and stress markers can 
be elicited with or without subsequent reductions in REM sleep. Here, 
we used optogenetics to inhibit glutamatergic neurons in BLA, a region 
critical for fear memory, to assess its role regulating the effects of fear on 
sleep, fear behavior and the stress response.
Methods: C57BL/6J mice (n=4) were implanted for recording sleep and 
temperature via telemetry. During surgery, the mice were microinjected 
into BLA with AAV-CaMKIIa-eNpHR3.0-GFP-EYFP which selectively 
targets a subpopulation of glutamatergic neurons. Subsequently, infected 
cells express opsins that mediate chloride ion influx upon activation by 
green or yellow light thereby producing hyperpolarization (inhibition). 
Optic fibers were implanted for light stimulation. Four weeks later the 
mice received green light stimulation during ST (20 shocks, 0.5 mA, 0.5 
sec duration, 1.0 min intervals). Sleep and temperature were recorded 
after ST and two exposures to FC alone (FC1 and FC2) at one week 
intervals. Freezing was determined during FC1 and FC2.
Results: Optogenetic inhibition of BLA during ST did not block the 
post-training reduction in REM sleep or block SIH. However, REM 
sleep after FC1 and FC2 was at baseline levels whereas freezing and 
SIH were at levels typically seen with fear conditioning.
Conclusion: These findings support our previous data demonstrating 
that sleep can dissociate from fear behavior and the stress response and 
that BLA regulates the impact of fear memory on sleep. These data also 
indicate that BLA glutamatergic neurons are important regulators of the 
linkage between fear memory, fear behavior and sleep.
Support (If Any): Supported by NIH research grant MH64827.
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MASSETER AND DORSAL NECK MUSCLES HAVE LOWER 
TWITCHING ACTIVITY THAN LINGUAL MUSCLES 
DURING REM SLEEP
Lei Y, Mann GL, Kubin L
Department of Animal Biology, University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: While tonic muscle activity ceases during rapid eye 
movement sleep (REMS), intermittent twitches occur with varying in-
tensity in different muscles. Quantitative analysis of phasic activity may 
help understand the underlying neural processes. We hypothesized that 
jaw and tongue muscles would have similar REMS-related twitching 
because trigeminal and hypoglossal motoneurons share many common 
inputs.
Methods: Six adult, male Sprague-Dawley rats were instrumented for 
recording cortical EEG and masseter (MS), lingual (L) and nuchal (N) 
EMGs. Four h-long records were scored as wakefulness (W), slow-wave 
sleep (SWS) or REMS. The average root mean squares of EMGs were 
calculated for each state and muscle and the mean activity during SWS 
and REMS was expressed relative to the mean during W. Separately, 
EMG signals were rectified and smoothed (τ=20 ms) and twitches ex-
ceeding a pre-set threshold were counted in 111 REMS episodes.
Results: MS EMG maintained residual tonic activity during SWS 
(13.4% of the mean in W ±3.2(SE)); it became atonic during REMS 
but intermittent twitches increased the activity to 17.6%±3.7. N EMG 
declined from 20.0%±3.1 during SWS to atonia with occasional 
twitches during REMS (4.5%±0.7). L EMG was nearly atonic during 
SWS (5.7%±2.1) and increased to 35%±13 during REMS due to large 
twitches. The mean twitch frequency was highest for L, intermediate for 
N, and lowest for MS (0.77Hz±0.15, 0.21Hz±0.07 and 0.08Hz±0.02, 
respectively). All three muscles generated more twitches during longer 
REMS episodes, with the relationship being steeper for L than for either 
MS or N. Flurries of twitches often occurred concurrently in all three 
muscles. However, when assessed within a 100 ms time window, the 
peak-to-peak twitch coincidence was rare. MS and L twitches often oc-
curred out-of-phase, suggesting sequential activation, rather than a syn-
chronous input from a common source.
Conclusion: Neuroanatomy-driven schemes do not explain the pattern 
and intensity of phasic twitches in different muscles. Prevailing patterns 
of dream mentation during REMS may.
Support (If Any): HL-47600; HL-71097

0078
TWITCH-DEPENDENT CEREBELLAR CORTICAL 
ACTIVITY DURING ACTIVE SLEEP IN INFANT RATS
Sokoloff G, Uitermarkt B, Fanning A, Mukherjee D, Blumberg MS
Psychology, University of Iowa, Iowa City, IA, USA

Introduction: Infant mammals of most species spend a majority of each 
day sleeping, of which 50% is active (or REM) sleep. During devel-
opment when active sleep predominates, infant rats exhibit myoclonic 
twitching of all skeletal muscles. Twitching, elicited by brainstem struc-
tures during periods of muscle atonia, provides proprioceptive feedback 
to the developing nervous system. The proprioceptive feedback from 
twitches is associated with spindle bursts in somatosensory cortex as 
well as unit activity in hippocampus and may, therefore, help refine neu-
ral circuits important for sensorimotor integration during development. 
The cerebellum is a critical structure for sensorimotor integration and 
undergoes significant development during the first two postnatal weeks 
in rats. Thus, we hypothesized that neural activity in the cerebellar cor-
tex, like activity in somatosensory cortex and hippocampus, would ex-
hibit state-dependent and twitch-dependent activity during active sleep.
Methods: We recorded extracellular neural activity in cerebellar cortex 
during sleep and wakefulness in 4-, 6-, and 8-day-old rats. Using a cus-
tom head-fix, we recorded neural activity in the cerebellar cortex using 

16-site silicone electrodes (NeuroNexus, Ann Arbor, MI). During each 
15-minute observation period, assessment of the pups’ behavioral state 
was accomplished by recording nuchal EMG activity while an experi-
menter simultaneously recorded myoclonic twitches and wake behav-
iors from the limbs and tail.
Results: We found that the majority of cerebellar units exhibited state 
dependency and increased firing rates during active sleep. Furthermore, 
cerebellar units were strongly associated with twitching, exhibiting sig-
nificant increases in firing rates, both coincident with and after the oc-
currence of a twitch.
Conclusion: These results add to a growing body of data highlighting 
the importance of active sleep and myoclonic twitching during develop-
ment. More specifically, this study suggests that proprioceptive informa-
tion from twitching could play a role in developing cerebellar circuitry 
and sensorimotor integration.
Support (If Any): NIH-HD63071 and NIH-MH66424 (MSB)

0079
INDUCTION OF A REM SLEEP-LIKE STATE IN FREELY 
MOVING RAT WITH A GABAA RECEPTOR ANTAGONIST 
INJECTED INTO SUBLATERODORSAL NUCLEUS
Nguyen T2,1, Liang C1,2, Marks GA1,2

1Research, Dallas VA Medical Center, Dallas, TX, USA, 2Psychiatry, 
UT Southwestern Medical Center, Dallas, TX, USA

Introduction: The sublaterodorsal nucleus (SLD) of the rat is a locus 
in the caudal pons reported to induce a REM sleep-like state resulting 
from the local application of GABAa receptor antagonists. To gain more 
knowledge of the specific GABAa receptor subtypes mediating this ef-
fect, we compared the action of a non-selective antagonist to that of a 
benzodiazepine (BZ) inverse agonist. The results indicate low effective-
ness of the inverse agonist, but more importantly raise a question of 
whether the induced state is more cataplexy-like than REM-like.
Methods: Rats were surgically prepared for chronic sleep recording and 
additionally implanted with guide cannulae aimed at the SLD. After re-
covery, animals received unilateral injections at each site, with 60 nl 
of drug solution midway into the light cycle. Vehicle-controls, GABAa 
antagonist, gabazine (GZ, 0.5 mM) and BZ inverse agonist DMCM (10 
mM) were injected into SLD.
Results: DMCM injections in the SLD tended to increase REM and 
NREM latency, as well as shorten episode durations for both states. No 
unusual behavioral effects were observed. GZ injections produced sev-
eral profound and complex effects including: short latency onset ipsiver-
sive turning with seizure-like jumping; periods of inactivity with atonic 
EMG; significant spectral alterations in the EEG and hippocampal theta 
rhythms persisting across active and inactive episodes; significant sup-
pression of NREM sleep lasting hours; and a long lasting suppression of 
muscle tone across all states. The criteria applied to define the REM-like 
state was the absence of slow wave activity with an atonic EMG.
Conclusion: Inasmuch as lesions in the area of the SLD result in REM 
sleep without muscle atonia, we conclude that disinhibition of SLD by 
GZ induces muscle atonia similar to cataplexy. Of the many complex 
effects produced, additional study is needed to determine which are me-
diated by SLD or by adjacent structures.
Support (If Any): Department of Veterans Affairs Merit Review
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OPTOGENETIC ACTIVATION OF CHOLINERGIC NEURONS 
IN THE PPT INDUCES REM SLEEP
Van Dort CJ1,2,3, Zachs DP1,2,3, Zheng S2, Kenny JD1,2, Goldblum RR2,3,5, 
Gelwan N1,2, Ramos DM2,3, Wilson MA2,3, Brown EN1,2,4,5

1Department of Anesthesia, Critical Care and Pain Medicine, 
Massachusetts General Hospital, Harvard Medical School, 
Boston, MA, USA, 2Department of Brain and Cognitive Sciences, 
Massachusetts Institute of Technology, Cambridge, MA, USA, 
3Picower Institute for Learning and Memory, Massachusetts Institute of 
Technology, Cambridge, MA, USA, 4Harvard-MIT Division of Health 
Sciences and Technology, Massachusetts Institute of Technology, 
Cambridge, MA, USA, 5Institute for Medical Engineering and Science, 
Massachusetts Institute of Technology, Cambridge, MA, USA

Introduction: Two populations of cholinergic neurons exist within the 
pedunculopontine tegmentum (PPT), one with increased firing during 
wakefulness and REM sleep and the other with increased firing dur-
ing REM sleep. Injection of cholinomimetics into the pontine reticular 
formation, a projection site of the PPT, induces REM sleep. These data 
suggest that cholinergic neurons are involved in REM sleep generation; 
however, no one has directly tested this hypothesis. Therefore, this study 
used optogenetics to directly activate cholinergic neurons in the PPT and 
test their role in REM sleep and wakefulness regulation.
Methods: Adult male ChAT-ChR2+ transgenic mice (n=4) and wild-
type littermates (n=4) were implanted with bilateral fiber optics aimed 
for the PPT and EEG and EMG electrodes. Experiments were conducted 
in the morning with 4 conditions in randomized order, baseline sleep and 
3 stimulations (5ms pulses at 5Hz) of varying duration 60, 80, or 180 
sec. EEG, EMG, and video were recorded and used to score sleep. After 
completion of the experiments, mice were perfused and identification of 
the fibers above the PPT was confirmed.
Results: Optogenetic activation of cholinergic neurons in the PPT dur-
ing NREM sleep increased REM sleep and wakefulness and depended 
on stimulation duration. In the 3 minutes around the stimulation, REM 
sleep increased from 8.0% (for all stimulations) in wildtype mice to 
11.7%, 16.1%, and 18.9% for 60, 80, and 180 sec stimulations respec-
tively in ChR2+ mice. Wakefulness increased from 8.6% (for all stimu-
lations) in wildtype mice to 16.8%, 12.6%, and 11.1% for 60, 80, and 
180 sec stimulations respectively in ChR2+ mice.
Conclusion: Activation of cholinergic neurons in the PPT during 
NREM sleep is sufficient to induce REM sleep and wakefulness. Inter-
estingly, the longer the stimulation, the more likely the animal was to be 
in REM sleep over wakefulness. These data suggest that the cholinergic 
system is important for REM sleep regulation.
Support (If Any): National Institutes of Health grants OD003646-01 
and HL07901

0081
INTERMITTENT HYPOXIA INHIBITS AKT-MTOR 
SIGNALING IN NEONATAL MOUSE BRAINS
Cai J1, Li X1,2, Tuong C1, Gozal D3

1Pediatrics/KCH Research Institute, Anatomical Sciences and 
Neurobiology, University of Louisville School of Medicine, Louisville, 
KY, USA, 2Neonatology, Qilu Children’s Hospital of Shandong 
University, Jinan, China, 3Pediatrics/Comer Children’s Hospital, 
University of Chicago, Chicago, IL, USA

Introduction: Recent studies from both clinical and animal research 
suggest that diffuse structural changes in brain white matter are a 
positive predictor of poor cognitive outcomes. We previously reported 
that intermittent hypoxia (IH) insult during sleep in neonatal mice, 
as occurs in apnea of prematurity, leads to white matter impairment 
within a critical window of brain development, which in turn causes 
long-term neurobehavioral sequelae (Journal of Pathology, 2012). In 
this study, we further identified the molecular signals that could be 

involved in brain white matter deficits in neonatal mouse model of 
intermittent hypoxia.
Methods: P2 C57BL/6 pups were exposed to 8 days of intermittent hy-
poxia (IH, 8% O2 / 20.9% O2 /120s each cycle/6hrs) or intermittent air 
(IA) with pseudo dam during the light phase. After IA or IH exposure, all 
pups were restituted to their lactating dam in room air. The brains were 
collected at P10. Western blots and immunostaining were performed with 
antibodies to recognize specific signaling molecules and neural cells.
Results: Short-term IH exposure didn’t change AKT expression in neo-
natal mouse brains, but inhibited its phosphorylation at Ser473, which 
down-regulated mTOR and its phosphorylation. Consistently, activation 
of p70S6K and S6, the mTOR downstream signaling molecules, was 
repressed as well. Supporting these observations, the synthesis of PTEN 
was dramatically increased. As a key regulatory component of β-catenin-
dependent Wnt signaling complex, Tcf4 expression was significantly 
elevated. And the target gene Id4 of canonical Wnt signaling was also 
highly expressed. Surprisingly, Wnt/β-catenin canonical signaling was 
not activated due to the degradation of active form of β-catenin, which 
may be mediated by highly phosphorylated GSK-3β.
Conclusion: These findings suggest that PTEN/Akt/mTOR but not 
Wnt/β-catenin canonical signaling pathway may play an important role 
in pathological mechanisms underlying the IH-induced white matter 
deficits in neonatal brains.
Support (If Any): NIH 2P20RR017702-061A1 (RMG, JC is COBRE 
supported junior faculty and co-investigator) and NIH HL-086662 (DG).

0082
INTERMITTENT HYPOXIA AFFECTS THE 
MICROENVIRONMENT OF THE BRAIN BY ALTERING 
MICROVESSEL PERMEABILITY VIA BLOOD BRAIN 
BARRIER TRANSPORTERS
Lim D, Brady D, Romer M, Valverde L, Kim E, Huh C, Gilliland J, 
Galante R, Naidoo N, Pack A
University of Pennsylvania, Philadelphia, PA, USA

Introduction: Increasing data support an association between Obstruc-
tive Sleep Apnea and cognitive impairment but no causal link has been 
established. The brain consumes 20% of total oxygen and 25% of total 
body glucose, largely to maintain tight homeostasis of ionic gradients. 
Therefore, inappropriate influxes in ions and nutrients and effluxes of 
chemicals may contribute to synaptic dysfunction and cognitive impair-
ment. Our objective was to establish whether the Blood Brain Barrier 
(BBB) is affected by cyclical intermittent hypoxia, specifically, by al-
tering microvessel permeability through changes in efflux transporters.
Methods: C57BL/6 mice were exposed to one of four conditions (1) 
Sham (continuous air); (2) Intermittent hypoxia from 21% to 12.5% 
(CIH21-12.5); (3) Intermittent hypoxia from 21% to 10% (CIH21-10). 
Intermittent hypoxia cycled down to nadir over 30 seconds and re-oxy-
genated to normoxia over 30 seconds (60 cycles/hour) during lights on 
period for 12 hours a day for 2 weeks. Brains were purified for microves-
sels and levels of efflux transporters were assessed by western blots. To 
determine whether there was a relative change in transporters per mi-
crovessel or whether changes in transporters were due to angiogenesis, 
we employed neurostereology to quantify angiogenesis.
Results: There is a dose response increase in two efflux BBB transport-
ers: p-glycoprotein and breast cancer resistance protein (BCRP). Protein 
levels increase in response to CIH21%-12.5% (FIO2) and more so with 
CIH21%-10% in comparison to Sham. Using neurostereology, there is 
an increase in angiogenesis that follows a dose response with CIH21%-
12.5% having larger capillary length than Sham; CIH21%-10% having 
more microvessels than CIH21%-12.5%. The degree of increase in pro-
tein levels for BBB transporters is proportionally greater than that for 
angiogenesis.
Conclusion: Cyclical intermittent hypoxia produces angiogenesis but 
larger changes in levels of BBB transporters.
Support (If Any): NIH P01 HL094307 and K12 HL090021
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DIRECT STIMULATION OF DORSAL RAPHE 5-HT 
NEURONS WITH ACIDOSIS INDUCES AROUSAL FROM 
SLEEP IN MICE
Buchanan GF1,4, Smith HR1, Richerson GB1,2,3

1Neurology, Yale University School of Medicine, New Haven, CT, 
USA, 2Neurology and Molecular Physiology & Biophysics, University 
of Iowa Carver College of Medicine, Iowa City, IA, USA, 3Neurology, 
VA Medical Center, Iowa City, IA, USA, 4Neurology, VA Medical 
Center, West Haven, CT, USA

Introduction: Hypercapnia-induced arousal is an important protective 
mechanism in diseases such as obstructive sleep apnea and sudden infant 
death syndrome. 5-HT neurons are important for hypercapnia-induced 
arousal; however,whether rostral or caudal 5-HT neuronal populations 
are more important is unclear. Here we examined whether direct stimu-
lation of neurons within the dorsal raphe nucleus (DRN) with acidosis 
was sufficient to induce arousal from sleep.
Methods: Adult male wild-type [C57BL/6J (n = 6) or Lmx1bf/f (n = 5)] 
and 5-HT neuron deficient [Lmx1bf/f/p(n = 5)] mice were implanted with 
EEG and EMG electrodes and microdialysis guide cannulae directed 
toward the DRN. After baseline recording with control ACSF (bubbled 
with 5% CO2; pH 7.4 ± 0.05) as the dialysate, animals were allowed 
to fall asleep and the dialysate was changed to either acidified ACSF 
(bubbled with 25% CO2; pH 7.05 ± 0.15) or additional control ACSF.
Results: Alternating between control ACSF solutions had no effect on 
percent time spent in any vigilance state in any genotype. Dialysis of 
acidified ACSF into the DRN increased the percent time spent in wake-
fulness (69.0 ± 13.1% vs. 36.3 ± 13.2% C57BL/6J; 65.6 ± 13.2% vs. 
28.5 ± 14.3% Lmx1bf/f) and reduced the percent time spent asleep (30.1 
± 13.2% vs. 63.6 ± 13.2% C57BL/6J; 34.2 % ± 13.1% vs. 70.5± 14.1% 
Lmx1bf/f) in C57BL/6J and Lmx1bf/f mice, but had no effect on the per-
cent time spent in each vigilance state in Lmx1bf/f/p mice. Latency to 
arousal in response to acidified ACSF was 55.2 ± 21.7 s for C57BL/6J 
and 42.8± 14.3 s for Lmx1bf/f mice.
Conclusion: These data indicate that stimulation of the dorsal raphe 
with acidosis is sufficient to induce arousal from sleep and that it is the 
5-HT neurons within this region that are responsible for this effect.
Support (If Any): This work was supported by NIH/NINDS and the 
VAMC.

0084
ATTENUATION OF SEROTONIN-INDUCED APNEA BY THE 
CANNABINOID AGONIST, DRONABINOL
Calik MW, Radulovacki M, Carley DW
Center for Narcolepsy, Sleep and Health Research, University of 
Illinois at Chicago, Chicago, IL, USA

Introduction: Afferent vagal pathways have been implicated in the 
pathogenesis of obstructive sleep apnea (OSA), a disorder affecting 
2-9% of the U.S. population. Afferent vagal activation reduces upper 
airway muscle tone and, at higher levels, produces apnea. Afferent vagal 
neurons are activated by 5-HT3 receptors and inhibited by CB1 (can-
nabinoid) receptors in the nodose ganglia. We showed that dronabinol, a 
cannabinoid agonist, reduced the frequency of sleep-related apneas and 
hypopneas in Sprague-Dawley rats and patients with OSA. We hypoth-
esized that this effect resulted from inhibition of vagal afferent neurons 
by activation of CB1 receptors in the nodose ganglia. We tested this 
hypothesis by directly injecting dronabinol into the nodose ganglia to 
attenuate serotonin-induced apnea in rats.
Methods: Nine adult male Sprague-Dawley rats were anesthetized 
(ketamine:xylazine 100:10 mg/kg) and instrumented with a piezoelec-
tric strain gauge to monitor respiratory pattern. Serotonin (12.5 μg/kg) 
was intravenously infused (PBS 0.35 ml/kg) into a femoral vein to in-
duce apnea. After baseline recordings, the nodose ganglia were exposed 
and serotonin-induced apneas were recorded to confirm that the nerves 

were functionally intact. Dronabinol (100 μg/5 μl sesame oil, n=6) or 
control (5 μl sesame oil, n=3) was injected into each nodose ganglion 
and serotonin infusion was repeated. Data (mean±SEM) were analyzed 
using repeated measures ANOVA with Bonferroni’s Multiple Compari-
son Test.
Results: Serotonin-induced apneas before and after surgery were 
7.50±0.84 and 6.77±0.58 seconds in duration (p≥0.05) respectively. 
Dronabinol injections into nodose ganglia significantly (p<0.05) attenu-
ated serotonin-induced apnea duration to 2.83±0.40 seconds. Nodose 
ganglia injected with sesame oil had apneas that were 8.80±1.65 seconds 
and did not differ (p≥0.05) from baseline recordings. Nodose injections 
significantly (p<0.05) increased breath duration compared to baseline 
breath duration before or after surgery.
Conclusion: Nodose ganglia dronabinol injections significantly alters 
vagally-mediated apnea reflexes, supporting the view that systemic 
dronabinol alters expression by acting at the nodose ganglia.
Support (If Any): National Institutes of Health (1UM1HL112856)
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CHRONIC INTERMITTENT HYPOXIA AND HYPERCAPNIA 
ALTER A REM SLEEP PATHWAY TO PARASYMPATHETIC 
CARDIAC NEURONS IN THE BRAINSTEM
Dergacheva O, Mendelowitz D
The George Washington University, Washington, DC, USA

Introduction: Patients with sleep related disorders, including obstruc-
tive sleep apnea (OSA) have an increased risk of cardiovascular dis-
eases. OSA events occur more frequently in rapid eye movement (REM) 
sleep. REM sleep further increases the risk of adverse cardiovascular 
events by diminishing cardioprotective parasympathetic activity. The 
mechanisms underlying REM sleep-related reduction in parasympathet-
ic activity include activation of inhibitory input to cardiac vagal neurons 
(CVNs) in the nucleus ambiguus originating from the lateral paragigan-
tocellular nucleus (LPGi), a nucleus which plays a role in REM sleep 
control. We hypothesized that chronic intermittent hypoxia and hyper-
capnia (CIHH), an animal model of OSA, inhibits activity of CVNs due 
to alteration in the pathway from the LPGi to CVNs.
Methods: In an initial surgery the fluorescent tracer rhodamine was in-
jected into the pericardial sac of Sprague-Dawley rats to retrogradely 
label CVNs. On the day of experiment a single slice of the medulla that 
included the nucleus ambiguus and the LPGi was obtained and individ-
ual identified CVNs in the nucleus ambiguus were studied using whole 
cell patch-clamp technique. The location of the LPGi was identified us-
ing stereotaxic coordinates in addition to the location relative to fluores-
cently identified CVNs in the nucleus ambiguus. Square wave current 
injections of 0.1-0.5 mA and 1-ms duration were applied to evoke GA-
BAergic pathways from the LPGi to CVNs. We compared GABAergic 
current in CVNs evoked by electrical stimulation of the LPGi in control 
rats and rats exposed CIHH.
Results: Preliminary data indicate the amplitude of GABAergic neuro-
transmission from the LPGi to CVNs is exaggerated following 2-weeks 
of CIHH.
Conclusion: This work advances our understanding of diminished car-
diac parasympathetic activity with CIHH, and identifies promising tar-
gets to restore cardioprotective parasympathetic activity to the heart in 
patients with OSA.
Support (If Any): Christian Gillin, MD Research Grant 004GN12 to 
OD; NIH grants HL 59895, HL 49965, and HL 72006 to DM
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APNEA PRODUCES NON-UNIFORM SYNAPTIC EFFECTS 
ON LONG-TERM POTENTIATION IN THE HIPPOCAMPUS
Fung SJ1,2, Xi M1,2, Lopatto J1,2, Chase MH1,2,3

1VA Greater Los Angeles Healthcare System, Los Angeles, CA, USA, 
2Websciences International, Los Angeles, CA, USA, 3Physiology, 
UCLA School of Medicine, Los Angeles, CA, USA

Introduction: We previously demonstrated that apnea induces excito-
toxic alterations in the hippocampus including the disruption in neuro-
transmission and apoptosis. These findings suggest that apnea impacts 
negatively long-term potentiation (LTP) of CA3-CA1 synapses - a cellu-
lar substrate of memory/learning. In the present study, our objective was 
to determine the synaptic mechanisms involved in attenuation of LTP in 
the hippocampus in conjunction with apnea.
Methods: Under chloralose anesthesia, adult rats were subjected to 
recurrent cycles of apnea via ventilatory arrest. Following 2 hrs of re-
current apnea, CA3 was stimulated using a paired-pulse paradigm to 
evaluate the paired-pulse facilitation (PPF) of CA1 field excitatory 
postsynaptic potential (fEPSP) prior to and after LTP. A high-frequen-
cy stimulation-evoked LTP was monitored for a period of 60 min. In 
control animals, LTP was recorded for 60 min during normal levels of 
oxygen saturation. The PPF ratio (net increase in the second fEPSP/first 
fEPSP) was analyzed to evaluate presynaptic mechanisms with respect 
to the expression of LTP.
Results: Apnea suppressed both the induction and maintenance phases 
of LTP. Compared to control animals, apneic animals exhibited a sig-
nificantly greater PPF ratio at 5 min post-LTP induction. Thereafter, no 
significant changes were observed in the PPF between control and ap-
neic animals.
Conclusion: A significantly greater PPF ratio was initially present in ap-
neic animals post LTP induction, which suggests that apnea diminishes 
the presynaptic release of glutamate. Thereafter, postsynaptic mecha-
nisms (such as signaling cascades) are primarily involved in apnea’s at-
tenuation of LTP mechanisms.
Support (If Any): 1|01BX000819, TGS-109219
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HYPOCRETIN-1 (OREXIN-A) SUPPRESSES APNEA-
INDUCED EXCITOTOXIC PROCESSES IN THE 
HIPPOCAMPUS
Xi M1,2, Fung SJ1,2, Lopatto J1,2, Chase MH1,2,3

1WebSciences International, Los Angeles, CA, USA, 2VA Greater 
Los Angeles Healthcare Sysytem, Los Angeles, CA, USA, 3School of 
Medicine, UCLA, Los Angeles, CA, USA

Introduction: Hypocretins are hypothalamic neuropeptides that play an 
important role in regulating energy homeostasis, neuroendocrine secre-
tion, pain perception, autonomic functions as well as survival behaviors 
such as food consumption and fight/flight. It has also been suggested that 
hypocretins are involved in promoting survival-related processes by en-
hancing neuroprotective mechanisms. Previously, we demonstrated that, 
in the hippocampus, apnea induces the excitotoxic enhancement of CA1 
field excitatory postsynaptic potentials (fEPSPs) and neurodegeneration. 
Therefore, we hypothesized that hypocretin, acting as a neuroprotective 
agent, would suppress the apnea-induced potentiation of CA1 fEPSPs 
and therefore prevent the ensuing excitotoxic damage to CA1 neurons.
Methods: Experiments were performed on α-choloralose-anesthetized, 
flaxedil-immobilized, adult rats. The fEPSPs generated by CA1 pyrami-
dal neurons were monitored following stimulation of afferents (glutama-
tergic) in the CA3 region of the hippocampus. Changes in the amplitude 
and slope of CA1 fEPSPs and the paired-pulse facilitation (PPF) ratio 
were examined prior to and after the administration of hypocretin-1 (30 
μg/kg, i.v.) in conjunction with the induction of apnea by ventilatory 
arrest (80 s duration).

Results: Single episodes of apnea resulted in a significant increase in 
both the amplitude and slope of CA1 fEPSPs. These increases in the 
fEPSPs were accompanied by a significant decrease in the PPF ratio, 
which indicates that apnea produced an abnormal increase in the preter-
minal release of glutamate (that induces excitotoxicity of CA1 neurons). 
The administration of hypocretin-1, however, abolished the apnea-in-
duced increase in CA1 fEPSPs. In addition, hypocretin-1 also restored 
to control levels the decrease in the PPF ratio that occurred following the 
induction of apnea.
Conclusion: The present data provide evidence that hypocretin-1 is able 
to suppress the apnea-induced hyperexcitability of hippocampal CA1 
neurons. Accordingly, we suggest that hypocretin-1 has the capacity to 
function as a potent neuroprotective agent vis-à-vis apnea-induced exci-
totoxicity and neurodegeneration.
Support (If Any): 1|01BX000819, TGS-109219
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BLOOD-BRAIN BARRIER PERMEABILITY AND SERUM 
LEVELS OF ENDOTHELIN-1 IN AN ANIMAL MODEL OF 
SLEEP APNEA
Kim LJ1, Fiori CZ2, Carissimi A3, Kretzmann NA4, Baronio D6, 
Martins EF5, Righi CG2, Pellisoli F5, Barros H7, Martinez D2,5,6
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Introduction: Endothelin-1, a potent vasoconstrictor, increases the 
blood-brain barrier permeability. In patients with sleep apnea, elevated 
endothelin-1 serum levels were reported, contributing to systemic hy-
pertension. Our group reported increased brain water content after 35 
days of intermittent hypoxia. No evidence of endothelin-1 acting on 
the blood-brain barrier in sleep apnea patients or in animal model was 
found. The present study aimed to investigate the effect of fourteen days 
of intermittent hypoxia in blood-brain barrier permeability, brain water 
content, and serum levels of endothelin-1.
Methods: Twenty-three C57bl mice were exposed to intermittent hy-
poxia (n=11) and to sham intermittent hypoxia (n=12). The hypoxia 
system alternated 30 seconds of progressive cage hypoxia to a nadir of 
6±1% oxygen concentration, followed by 30 seconds of room air in-
sufflation, during 8 hours, daily. After fourteen days, the water content 
in cerebellum and cerebral hemispheres of the animals was evaluated. 
Blood-brain barrier permeability was analyzed by quantification of Ev-
ans Blue dye in cerebral tissues. The levels of endothelin-1 were mea-
sured by ELISA.
Results: Serum levels of endothelin-1 were higher in the hypoxia than 
in the sham group (P=0.048). No difference was observed in tissue lev-
els of Evans Blue dye in cerebellum and cerebral hemispheres, thus 
indicating similar permeability of the blood-brain barrier permeability 
between the groups. Water content in the three brain regions analyzed 
were similar between hypoxia and sham groups.
Conclusion: In agreement with previous reports, the present study 
showed elevated endothelin-1 levels after fourteen days of intermittent 
hypoxia. Although high levels of endothelin-1 could have increased the 
blood-brain barrier permeability, leading to brain edema formation, no 
such changes were observed. Further exploration on the time course of 
brain edema formation in sleep apnea and the possible role of endothe-
lin-1 in this process is warranted.
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SLEEP’S IMPACT ON NEUROENDOCRINE FUNCTIONING: 
THE ROLE OF MORNING AFFECT AND ANTICIPATORY 
STRESS
Vargas I, Lopez-Duran N
Psychology, University of Michigan, Ann Arbor, MI, USA

Introduction: Sleep loss is linked to multiple negative health outcomes, 
including depression and anxiety. However, the mechanisms by which 
sleep loss impacts health are relatively unknown. Among the potential 
mechanisms, researchers have examined the impact of sleep loss on 
Hypothalamic-Pituitary-Adrenal-Axis (HPA-axis) functioning, given its 
role in the phenomenology of similar disorders. Yet, it is still unclear 
whether sleep loss has a direct impact on HPA-axis physiology, or in-
stead impacts the multiple cognitive and affective processes that modu-
late neuroendocrine functioning. Therefore, in this study, we examined 
whether anticipatory stress and affect are mechanisms by which sleep 
loss impacts morning HPA-axis functioning, or the Cortisol Awakening 
Response (CAR).
Methods: Fifty-eight participants (29 males; Mage = 18.74) were as-
sessed across two consecutive mornings. Each morning, participants 
completed self-reported measures of sleep, positive and negative affect, 
and anticipatory stress (i.e., rate how stressful you expect today to be). 
Participants were asked to provide four saliva samples each day (0, 30, 
45, and 60 minutes after awakening), which were used to obtain morn-
ing cortisol, an index of HPA-axis functioning.
Results: Results from unadjusted multilevel growth curve modeling 
demonstrate that total sleep time (TST; t=-2.397, p <.05), anticipatory 
stress (t=2.624, p<.05), and negative affect (NA; t=2.797, p<.01) were 
significantly associated with a greater CAR. Adjusted models, howev-
er, showed that TST was not significantly associated with CAR after 
controlling for anticipatory stress and NA. Post hoc mediation models 
indicated that anticipatory stress significantly mediated the association 
between TST and CAR (Sobel’s test=-2.12, p<.05). Additional media-
tion models suggested that anticipatory stress significantly mediated the 
association between TST and morning NA (Sobel’s test=-3.096, p<.01). 
Therefore, our results suggest a model by which sleep loss impacts 
morning negative affect, and ultimately morning cortisol activation, via 
its impact on anticipatory stress.
Conclusion: This study is one of the first to identify potential mecha-
nisms by which sleep impacts HPA-axis functioning. Our findings sug-
gest that sleep loss may not impact HPA-axis physiology directly and 
instead exerts its influence on HPA-axis by exacerbating perceived 
stress and negative affect.
Support (If Any): Rackham Graduate School, University of Michigan
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THE EFFECTS OF A CORTISOL ANALOG ON HUMAN 
CIRCADIAN OSCILLATORS
Cuesta M, Cermakian N, Boivin DB
Psychiatry, Douglas Mental Health University Institute affiliated to 
McGill University, Montreal, QC, Canada

Introduction: In mammals, the circadian system is composed of a 
central clock located in the suprachiasmatic nuclei (SCN) of the hypo-
thalamus and peripheral oscillators found in various cell types such as 
peripheral blood mononuclear cells (PBMCs). In humans, we previously 
showed that the central clock is quickly reset during a simulated shift 
work with bright light exposure at night, while resetting of clock genes 
expression in PBMCs is slower, leading to temporary misalignment be-
tween various oscillators (James et al 2007). Glucocorticoids (GCs) fol-
low a circadian rhythm controlled by the SCN. In contrast to most of the 
brain and periphery, the SCN do not contain GC receptors. We aimed 
to test in humans the resetting effects of GCs on central and peripheral 
circadian oscillators.

Methods: We enrolled 16 young male subjects (mean age ± SD: 24 ± 3 
years old) to a double-blind placebo-controlled study on the effects of 
Cortef, an exogenous GC. A first visit to the laboratory was done to ob-
tain baseline rhythms of peripheral (clock genes expression in PBMCs) 
and central circadian markers (core body temperature, plasma cortisol) 
over 48 h. During this visit, we also tested the acute effect of the hydro-
cortisone Cortef 20 mg, given orally 10 h after wake time on the second 
laboratory day. The treatment was continued at home for 5 additional 
days, followed by a second laboratory visit. During both visits, blood 
samples were collected during an 8-h sleep period followed by a 40-h 
constant routine.
Results: In all subjects, central markers expressed significant circadian 
rhythms at baseline with no change of their phase and amplitude after 
6 days of Cortef or placebo administration. In the subjects analyzed so 
far (placebo: n=4; Cortef: n=4), a rapid induction of PER1 expression 
was observed in PBMCs 2 and 4 h after Cortef administration during 
the first visit. Moreover, expression of PER1, PER2, PER3 and BMAL1 
in PBMCs at baseline followed a circadian rhythm that was phase ad-
vanced by around 10 hours for BMAL1 in all subjects on the second 
visit after 6 days of Cortef administration.
Conclusion: These preliminary results suggest that GCs can affect pe-
ripheral oscillators without shifting the central master clock.
Support (If Any): Canadian Institutes of Health Research
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CIRCADIAN AND SLEEP EFFECTS ON NAÏVE, MEMORY 
AND REGULATORY CD4+ T CELLS
Duxbury VA1, Redman K1, Benjamin D1, De Assis Rosa D2,3, 
Moselekwa M2,3, Motha M1, Suchard M2,3, Scheuermaier K1

1Wits Sleep Laboratory, Brain Function Research Group, Physiology, 
Faculty of Health Sciences, University of the Witwatersrand, 
Johannesburg, South Africa, 2Molecular Medicine and Haematology, 
Faculty of Health Sciences, University of the Witwatersrand, 
Johannesburg, South Africa, 3Molecular Medicine and Haematology, 
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Introduction: CD4+ T helper cells are central to immune response 
regulation. Sleep deprivation and circadian disruption have been shown 
to alter immune responses. Prior studies have shown that the circulation 
and function of CD4+ T cells are modified with sleep deprivation and 
follow diurnal rhythms. However, in humans, it is unclear whether these 
diurnal rhythms reflect a purely endogenous circadian regulation and/or 
sleep/posture-related effects. This study used a constant routine protocol 
to investigate circadian and sleep effects on frequencies and absolute 
counts of naïve, memory and regulatory CD4+ T cells.
Methods: Six healthy males (aged between 18 and 30) took part in a 
60-hour protocol comprising a baseline 8-hour sleep episode, followed 
by 40 hours in constant conditions of wake, posture, dim light, fluid 
and food intake (constant routine) then a recovery 8-hour sleep episode. 
Throughout the 60 hours, melatonin was sampled hourly and full blood 
was sampled and analyzed 3-hourly using an LSRII flow cytometer. 
Regulatory CD4+ T cells were defined as CD3+CD4+FOXP3+CD127lo 
cells, memory CD4 T cells as CD3+CD4+CD45RO+CD45RA-. Dim 
light melatonin onset was used as circadian phase marker. All data were 
analyzed using a Mixed Model analysis with the factors sleep condition 
and circadian phase.
Results: Absolute lymphocyte counts displayed a significant effect of 
circadian phase (p<0.0001) and counts at identical circadian phases 
were significantly lower during recovery sleep than during baseline 
sleep or sleep deprivation (p=0.003). The memory CD4+ T cells fol-
lowed a significant circadian rhythm, with highest frequency during the 
biological day and lowest during the biological night (p<0.0001) but 
there was no effect of sleep. Absolute counts of regulatory and naive 
CD4 T+ cells had a maximal frequency during the biological night and 
minimum frequency at the start of the biological day though this did not 
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reach statistical significance (p=0.0596 and p=0.06, with data for 4 and 
2 participants, respectively).
Conclusion: Consistent with other studies, our results show that abso-
lute counts of lymphocytes are affected by sleep and circadian regu-
lation. They also suggest that memory, naive and regulatory CD4+ T 
cells are under circadian regulation. Although these results need to be 
confirmed with an increased sample size, they give preliminary data on 
which to base further studies of sleep and circadian disturbances and 
their interactions with clinical diseases.
Support (If Any): University of the Witwatersrand’s Faculty Research 
Committee Iris Ellen Hodges Fund to KS, National Health Laboratory 
Services K grant KNC 146 to MS, and Fresenius-Kabi for lending us the 
intravenous infusion pumps.
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MELATONIN AS A COUNTERMEASURE TO THE EFFECTS 
OF HIGH ALTITUDE ON SLEEP AND COGNITION ON 
NORTH AMERICA’S HIGHEST PEAK
Jung CM1, Huske PB1, Talome D2, Redwood DG3, Christian D4, 
Hackett P5,6, Lowery S1

1Biological Sciences, University of Alaska Anchorage, Anchorage, 
AK, USA, 2Universidad Pontificia de Salamanca, Salamanca, Spain, 
3Department of Psychology, University of Alaska Fairbanks, Spokane, 
WA, USA, 4University of North Texas Health Sciences, Fort Worth, 
TX, USA, 5Institute for Altitude Medicine, Telluride, CO, USA, 
6University of Colorado Denver School of Medicine, Aurora, CO, USA

Introduction: Every year, millions of people visit high altitudes. High 
altitude exposure is associated with hypoxia-related disrupted sleep and 
decrements in cognition. Melatonin has sedative, antioxidant and va-
sodilatory properties; which may prevent some of the effects of high 
altitude. However, melatonin has yet to be tested as countermeasure to 
the effects of hypoxia. Therefore, the aim of the study was to determine 
if melatonin would improve sleep and cognition at high altitude.
Methods: A randomized placebo-controlled, double blind, crossover, 
within-subjects design was conducted at 4,300 m (14,200 ft.) on Mt. 
McKinley. Thirteen climbers (2 women), aged 34.0±9.7 (mean±SD) 
were studied on two consecutive nights. A wireless sleep recording de-
vice was used to quantify sleep quality and a computerized version of 
the Stroop test was used to assess cognitive performance. Participants 
slept in their own tents and cognitive performance tests were performed 
in a separate tent to minimize distractions. The drug administration was 
scheduled 90 min prior to the participant’s chosen bedtime and a cogni-
tive performance test was conducted the following day.
Results: There was significantly less wakefulness after sleep onset 
(WASO) and a decrease in sleep onset latency (SOL) with melatonin ad-
ministration when compared to the placebo control (p<0.05). Cognitive 
performance (mean reaction time) was significantly improved following 
the night that melatonin was administered when compared to the night 
following placebo administration (p<0.05).
Conclusion: Despite use in extreme conditions of cold and altitude, mel-
atonin decreased WASO and SOL. The decrease in wakefulness follow-
ing melatonin administration might in part play a role in the improved 
cognitive performance. Performing optimally at high altitude is of major 
importance for search and rescue and military operations. Melatonin is 
a safe, natural and readily available over-the-counter dietary supplement 
that acts as a countermeasure to the effects of high altitude.
Support (If Any): Support was provided by a University of Alaska An-
chorage Faculty Development Grant and Foundation Grant.
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SLEEP AND OXYGEN SATURATION UNDER FLIGHT 
CONDITIONS IN AN AIRPLANE CREW-REST 
COMPARTMENT MOCK-UP
Elmenhorst E, Rooney D, Pennig S, Wittkowski M, Vejvoda M, 
Wenzel J, Aeschbach D
Flight Physiology, German Aerospace Center, Institute of Aerospace 
Medicine, Cologne, Germany

Introduction: With increasing number and duration of long-haul flights 
crews’ on-board recovery is a topic of upmost importance. Preliminary 
evidence suggests a link between hypobaric conditions, sleep changes 
and oxygen desaturation. The objective of this study was to examine a 
potential causal relation between hypoxia and sleep disturbance under 
flight-level conditions.
Methods: We investigated 12 healthy volunteers (6 females, mean age 
26.2 years ± 5.1 SD) in 4 experimental conditions: 1) 4-h sleep opportu-
nity in private bedrooms of the sleep laboratory, normobaric, no noise, 
2) 4-h sleep opportunity in a crew-rest compartment mock-up (CRC), 
normobaric (ground level), inflight noise, 3) 4-h sleep opportunity in 
a CRC, hypobaric (8000ft flight level), inflight noise, and 4) 4-h re-
cumbent wakefulness in a CRC, hypobaric (8000ft flight level), inflight 
noise. The CRC was implemented in a pressure chamber. Polysomno-
grams and blood oxygen saturation (SpO2) were recorded continuously 
and analyzed with mixed ANOVA, post-hoc t-tests.
Results: In the flight simulation participants slept significantly less 
compared to ground level or to the sleep laboratory. Sleep onset la-
tency (SOL) was increased (p=.0015) whereas sleep period time (SPT) 
(p=.0048) and total sleep time (TST) (p=.0010) were reduced. Waking 
after sleep onset tended to be increased (p=.0662). Sleeping at flight 
level reduced SpO2 in comparison to all other conditions (p<.0001). 
The mean SpO2 level during sleep inflight was 88% (± 0.5 SE) with a 
mean minimum of 80% (± 0.8 SE), whereas the mean SpO2 level dur-
ing recumbent wakefulness inflight was 92% (± 0.3 SE). Participants 
spent 70% of SPT in a state of hypobaric hypoxia (<90% SpO2), 6% of 
SPT even below 85% SpO2. In contrast, during recumbent wakefulness 
under flight conditions participants spent only 13% of time below 90% 
SpO2 and 1% of time below 85% SpO2. Moreover, SpO2 during sleep 
was lower than during SOL (p<.001).
Conclusion: Sleep under flight-level hypobaric conditions is impaired 
and - compared to wakefulness under the same conditions - associated 
with increased risk of oxygen desaturation. Sleeping on board of airplanes 
as a measure of recovery should therefore be regarded with caution.

0094
IMPROVING SLEEP AND OXYGEN SATURATION IN A 
CREW-REST COMPARTMENT MOCK-UP WITH OXYGEN 
ENRICHMENT
Rooney D, Elmenhorst E, Wittkowski M, Putzke M, Wenzel J, 
Aeschbach D
Institute of Aerospace Medicine, German Aerospace Center (DLR), 
Cologne, Germany

Introduction: Adequate crew recovery on long-haul flights is critically 
important. Previous data of our group suggests that sleep in a crew rest 
compartment mock-up (CRC) under conditions equivalent to an airliner 
cabin at cruising altitude is impaired and leads to a reduction of blood 
oxygen saturation (SpO2). To identify possible causes for this interac-
tion of sleep and SpO2 under hypobaric conditions we conducted a set 
of experiments altering overall ambient pressure (pA) and partial pres-
sure of oxygen (pO2) independently by oxygen enrichment of the atmo-
sphere inside the CRC.
Methods: We used a specially furnished pressure chamber to realisti-
cally simulate the atmospheric conditions, confinement and noise inside 
an airliner. 12 healthy volunteers (6 females, age 26.2 years ± 5.1 SD) 
slept 3 nights in the CRC with different compositions of the atmosphere: 
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1. flight condition (pA and pO2 equivalent to a cabin altitude of 8.000 
ft), 2. ground condition (pA and pO2 analog to local ground level) and 
3. oxygen enrichment (pA corresponding to flight condition and pO2 to 
ground condition). Participants were blind to the test condition and giv-
en a 4-h sleep opportunity each night (0:00-4:00am). Polysomnographic 
data and SpO2 were recorded.
Results: Sleep parameters improved significantly between flight 
condition and oxygen enrichment. Sleep onset latency was reduced 
from (mean±SE) 17 ± 5 to 13 ± 2 Minutes (p<0.0001), sleep period 
time (SPT) prolonged from 218 ± 3 as compared to 227 ± 3 Minutes 
(p<0.01), and sleep efficiency increased from 83.9% ± 2.3 to 89.9% ± 
1.7 (p<0.01). SpO2 during SPT increased from 88.3% ± 0.5 to 96.4% ± 
0.3 (p<0.0001). Whereas participants experienced hypoxia (SpO2<90%) 
during 70% of SPT under flight condition, they were protected against 
it during oxygen enrichment. Neither the sleep parameters nor SpO2 
differed significantly between oxygen enrichment and ground condition.
Conclusion: Sleep impairment under flight condition seems to be 
caused by the decrease of pO2 and not by the reduced pA. Oxygen en-
richment of the cabin atmosphere may be an effective countermeasure 
against sleep impairment and sleep induced hypoxia.

0095
EFFECT OF LATERAL VENTRICLE ADMINISTRATION OF 
LEPTIN ON UPPER AIRWAY FUNCTION IN OB/OB MICE
Yao Q1, Pho H1, Arias R1, Ladenheim EE2, Moran TH2, Schwartz A1, 
Polotsky VY1

1Division of Pulmonary and Critical Care Medicine, Department 
of Medicine, Johns Hopkins University, Baltimore, MD, USA, 
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University, School of Medicine, Baltimore, MD, USA

Introduction: Our human data suggest that obstructive sleep apnea 
(OSA) is characterized by disturbances in upper airway neuromuscular 
control attributable to relative leptin deficiency. We have also shown that 
leptin deficient ob/ob mice exhibit defects in upper airway neurome-
chanical control reversible by leptin administration subcutaneously. We 
hypothesized that leptin acts centrally in the brain and, therefore, leptin 
administration to the lateral ventricle (LV) of the brain, will restore up-
per airway patency and increase minute ventilation in ob/ob mice.
Methods: Ob/ob mice age 18-23 weeks were used in the study (body 
weight 68.8 ± 3.6g, n = 4). Cannulas were implanted into the LV using 
the stereotaxic apparatus. After one week recovery from surgery, whole 
body plethysmography (WBP) recording was performed for 2 days, 6 
hours per day, to measure minute ventilation and maximal inspiratory 
flow. Then either leptin (5µg / 2µl) or vehicle was administered through 
the cannula for three days followed by WBP. After a one week wash 
out period, cross over studies were performed in the same mice. At the 
end of the experiment, brains were harvested to measure leptin receptor 
signaling by pSTAT3 immunohistochemistry.
Results: Leptin administration into the LV resulted in anorexia (0.15 
± 0.12 g daily food intake, p < 0.001) and weight loss of 5.32±0.17 g 
(p < 0.001). At baseline, mice showed decreased minute ventilation and 
inspiratory flow limitation, predominantly in REM sleep. Leptin admin-
istration resulted in a 2-fold increase in minute ventilation (p = 0.016) 
and maximal inspiratory air flow (p = 0.021), compared to vehicle con-
trol. pSTAT3 staining revealed leptin receptor signaling in hypothala-
mus and in the nucleus of solitary tract of the hindbrain.
Conclusion: Leptin stimulates brain pathways, restoring compensatory 
upper airway responses and relieving airflow obstruction during sleep.
Support (If Any): NIH HL050381(ARS), HL080105 (VYP)
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Introduction: Disruption of the circadian system - such as the misalign-
ment between the behavioral cycle and the body clock that occurs with 
shift work - has adverse effects on physiology and behavior. Recent 
studies suggest that the body clock influences physiological function at 
time scales beyond ~24 hours. For instance, lesion of the central circa-
dian pacemaker (suprachiasmatic nucleus: SCN) disturbs a multiscale 
regulation in motor activity that is characterized by robust fractal pat-
terns across multiple time scales from minutes to hours. Such fractal 
patterns exist in many species including humans and are a marker of a 
healthy adaptable system. To determine if circadian misalignment dis-
turbs fractal activity regulation, we studied simulated shift work in rats.
Methods: We studied locomotor activity of 16 rats undergoing 4 to 5 
weeks of 12:12 h light/dark cycles. Four control rats had activity sched-
uled during their normal active period (Zeitgeber time (ZT) 14-22 h), 
whereas 12 rats had simulated shift work with activity scheduled dur-
ing their normal rest period (ZT 2-10 h). To ensure continuous motion 
during scheduled ‘work’ periods, rats were placed within slow rotating 
drums. All rats had a simulated weekend each week (2-day rest period). 
Detrended fluctuation analysis (DFA) was used to quantify fractal cor-
relations in activity fluctuations across time scales from 0.5-12 hours.
Results: As previously described, control animals had robust fractal 
activity fluctuations with strong correlations characterized by a DFA-
derived exponent α close to 1.0 (mean±SE: 0.97±0.04). In contrast, 
simulated shift work caused disrupted fractal regulation, particularly 
for time scales >4 h. In this region, activity fluctuations were more ran-
dom as indicated by a much smaller α (0.72±0.10) compared to controls 
(p=0.0004).
Conclusion: Simulated shift work in rats perturbs fractal activity regula-
tion. Such altered fluctuation patterns resemble those observed in ani-
mals after SCN lesion, and in humans with disrupted SCN function.
Support (If Any): This research was supported by National Institutes 
of Health grants K99-HL102241, R00-HL102241, K24-HL76446, 
P30-HL101299, T32 HL07901 and R01-HL094806, National Science 
Council in Taiwan (ROC) grant NSC 100-2911-I-008-001, and grants 
DGAPA IN-209711 and CONACYT 79797 from Mexico.
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RIGHT HEART FAILURE SECONDARY TO PULMONARY 
ARTERY BANDING REDUCES REM SLEEP, INCREASES 
SLEEP PRESSURE, AND LEADS TO “DAYTIME 
SLEEPINESS” IN C57BL/6J MICE
Davis EM, McDowell A, Guo L, Baust J, Strollo PJ, Champion H, 
O’Donnell CP
Medicine, University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Left ventricular (LV) failure in humans has been linked to 
abnormalities in sleep architecture. However, due to the presence of fre-
quent confounding factors, including LV failure, it is unknown whether 
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right ventricular (RV) failure per se disrupts sleep. Therefore, we as-
sessed the relationship between RV failure and sleep in a mouse model 
and hypothesized that isolated right heart failure induces abnormal sleep 
architecture compared to sham surgical controls.
Methods: Pulmonary artery banding (PAB) or sham surgery was per-
formed on wildtype C57BL/6J mice (n=14, aged 10-12 weeks) via open 
thoracotomy. Polysomnography electrodes were placed three weeks lat-
er and the mice were continuously monitored for sleep architecture for 
48 hours. At sacrifice, RV systolic pressure and the Fulton Index (weight 
of RV divided by LV+septum) were measured to assess RV failure. Stu-
dents t-tests and ANOVA were used where appropriate.
Results: PAB induced a 68% increase in RV systolic pressure and a 25% 
increase in the Fulton Index compared to controls (p<0.05). During the 
light/sleep period, total REM sleep was reduced by 22% (p<0.05) in the 
RV failure group. Delta power, a marker of sleep pressure, dissipated 
across the light period in control mice and averaged 75 ± 5% (normal-
ized to 24 hr) in the last two hours. In contrast, mice with RV failure 
exhibited higher delta power at the end of the light period (86 ± 3%; 
p<0.05). Subsequently, NREM sleep increased by 24% (p<0.05) during 
the dark/active period in mice with RV failure.
Conclusion: RV failure in mice disrupts the NREM-REM sleep cycle, 
increases sleep pressure, and produces a phenotype consistent with ‘day-
time sleepiness’ in humans.
Support (If Any): NIH Grant #5T32HL082610

0098
IMPLICATIONS OF A MUTUALLY INHIBITORY NETWORK 
STRUCTURE FOR ULTRADIAN CYCLING IN HUMAN 
SLEEP
Diniz Behn C1, Booth V2,3

1Mathematics, Gettysburg College, Gettysburg, PA, PA, USA, 
2Mathematics, University of Michigan, Ann Arbor, MI, USA, 
3Anesthesiology, University of Michigan, Ann Arbor, MI, USA

Introduction: The approximately 90 minute ultradian cycle between 
rapid eye movement (REM) and non-REM (NREM) sleep is a defin-
ing feature of human sleep, but the mechanisms for the production and 
maintenance of this cycle are not well-understood. Previous mathemati-
cal modeling has examined mechanisms for the ultradian cycle in a re-
ciprocal interaction neuronal network, but recent experimental evidence 
has suggested that REM sleep may be governed by interactions between 
mutually inhibitory REM-on and REM-off neuronal populations. There-
fore, we developed a mathematical modeling approach to investigate 
the implications of a mutually inhibitory network for ultradian cycling.
Methods: We considered two distinct, mutually inhibitory network 
models representing different implementations of REM sleep homeo-
static drive. Networks included REM-on, REM-off, and circadian 
neuronal populations. After fitting the model to experimental data, we 
analyzed the implications of the mutually inhibitory network for features 
of ultradian cycling including correlations between NREM and REM 
bout durations and dependence of the ultradian cycle on circadian phase.
Results: Employing a hysteresis-loop mechanism, both models re-
produced key features of ultradian cycling. By imposing a disparity 
between noise-induced REM and NREM transitions in this loop, we 
produced appropriate correlations between REM and NREM bout dura-
tions. Circadian modulation of this loop was responsible for changes 
in ultradian cycles across the entrained 8 hour sleep period and, more 
generally, the 24 hour day.
Conclusion: This modeling approach linked properties of ultradian cy-
cling to the mechanisms of a mutually inhibitory REM-on and REM-off 
neuronal network. Our analysis also suggests a role for feedforward and 
feedback projections between the REM-on/REM-off network and the 
circadian pacemaker. This theoretical approach provides a novel frame-
work for analyzing the dynamics of ultradian cycles in a putative REM 
sleep regulatory network.
Support (If Any): This work was supported by NSF DMS 1121361.
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HYPERALGESIA DURING WAKEFULNESS IS DISCLOSED 
BY SYNCHRONOUS EEG “SLOWING” RESEMBLING NREM 
SLEEP
Soja PJ, Sood S, Sanoja R, Mariam T, Tadavarty R
Faculty of Pharmaceutical Sciences, The University of British 
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Introduction: We recently reported that thalamic VPL neurons in the 
isoflurane (ISO)- anesthetized rat undergo marked long term potentia-
tion, in conjunction with a shift of parietal EEG to a sustained high-pow-
er 1-8 Hz bandwidth signature following intraplantar formalin (FOR) 
injection (SFN: 2011, 915.14/RR7). The present study investigated 
whether these nociception-induced changes in cortical EEG bandwidth 
exist in the absence of anesthesia.
Methods: Under 3% ISO, electrodes were sutured in neck muscles and 
calvaria of male SD rats. These electrodes allowed under, 1.5% ISO, 
monitoring of EMG and bilateral parietal EEG activities, respectively, 
in 3 experimental groups. Group I animals were monitored for 1 hr after 
recovery from ISO, and again for 4 hrs following FOR. Group II animals 
were monitored for 4 hrs following recovery from ISO only. Group III 
animals were implanted with cortical EEG, bipolar intra-hippocampal 
wire electrodes, and EMG electrodes for monitoring conventional sleep 
wake states for 4 hrs but 2-3 weeks post-operatively.
Results: After recovery from ISO and before FOR, Group I animals 
displayed periodic ambulatory activity with an EEG signature that con-
sisted of predominantly “low”-power slow wave EEG activity. Follow-
ing FOR, characteristic motor behavior(s) occurred with a concomitant 
9-fold asymmetrical increase in large amplitude slow wave activity in 
1-8 Hz bandwidth power in the right EEG during the first hr post FOR 
which eventually was replaced by bilateral intermittent long duration 
epochs of high-power 1-8 Hz bandwidth slow waves for the remaining 
recording period. EEG activity in Group II animals consisted predomi-
nantly of low-power slow wave activity. Awake EEG activity of Group 
III animals resembled that observed for Group II animals but 1-8 Hz 
power during NREM EEG activity was identical to that observed 1 hr 
following FOR in awake (Group I) animals. Finally, Group I (vs. Group 
II and III) animals spent 50% less time moving in the recovery chamber, 
remained immobile, and displayed postural signs associated with the 
presence of continuous pain.
Conclusion: The present data indicate that intense nociceptive in-
flow generates robust EEG activity confined to δ and θ bands that 
mimic NREM sleep; providing a useful biomarker of hyperalgesia in 
experimental awake animals. Nociception-induced δ, θ activity with 
immobility during wakefulness needs to be considered as potential con-
founds when identifying and quantifying naturally occurring NREM 
sleep in animals.
Support (If Any): Supported by CIHR

0100
EFFECT OF THERMONEUTRALITY ON PHYSIOLOGICAL 
RESPONSES TO HYPOXIA IN MICE
Jun J, Shin M, Yao Q, Devera R, Fonti-Bevans S, Polotsky VY
Pulmonary and Critical Care Medicine, Johns Hopkins University, 
Baltimore, MD, USA

Introduction: Sleep apnea causes periods of acute hypoxia and is as-
sociated with cardiovascular and metabolic dysfunction. To examine 
consequences of hypoxia, mice are often used in place of humans for 
translational studies. However, experiments have been performed at un-
adjusted room temperature (22°C) which causes cold stress and hyper-
metabolism in mice. These conditions may modify murine responses to 
hypoxia. We hypothesized that acclimating mice to their thermoneutral 
environment (30°C) would alter their response to hypoxia, more accu-
rately reflecting human physiology.
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Methods: Twelve-week old male C57BL6/J mice were exposed to 6 
hours of 10% oxygen at usual temperature (22°C) or thermoneutrality 
(30°C). We monitored breathing frequency, locomotor activity, core 
body temperature (Tb), and heart rate during exposure to hypoxia, and 
glucose tolerance (using an intraperitoneal glucose tolerance test) fol-
lowing exposure.
Results: Prior to hypoxia, thermoneutrality doubled activity (p<0.001), 
decreased Tb by 1°C (p<0.01), and lowered heart rate by ~100 beats/min 
(p<0.1). Regardless of temperature, hypoxia rapidly decreased activity 
and Tb while causing an acceleration of heart rate and breathing frequen-
cy. However, the magnitude of changes in activity, heart rate, and breath-
ing frequency were more pronounced at thermoneutrality. By contrast, 
the fall in Tb was attenuated by thermoneutrality. Hypoxia and 22°C 
acclimation impaired glucose tolerance in a non-interactive manner.
Conclusion: Mice at 22°C are under considerable metabolic and physi-
ologic stress. As a consequence, many physiologic effects of hypoxia 
are under-estimated at this temperature. Thermoneutrality is important 
for the design and interpretation of studies involving hypoxia in mice.
Support (If Any): Eudowood 80026999, Johns Hopkins CSA 
80028014, NIH 1K08HL109475-01A1, NIH R01HL080105
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OBESE LEPTIN DEFICIENT OB/OB MICE DEVELOP 
DYNAMIC UPPER AIRWAY OBSTRUCTION DURING REM 
SLEEP
Pho H, Hernandez AB, Arias RS, Yao Q, Kirkness JP, Van Kooten S, 
Polotsky VY, Schneider H, Smith P, Schwartz A
Pulmonary and Critical Care Medicine, Johns Hopkins University, 
Baltimore, MD, USA

Introduction: Anesthetized leptin-deficient obese (ob-/ob-) mice dem-
onstrate defects in upper airway structural and neuromuscular control, 
leading to increases in pharyngeal collapsibility. In humans, upper air-
way collapsibility is often worse in rapid eye movement (REM) com-
pared to non-REM (NREM) sleep, when pharyngeal neuromuscular 
activity decreases. We hypothesized that ob-/ob- mice develop greater 
degrees of upper airway obstruction during REM compared to NREM 
sleep.
Methods: A high fidelity whole body plethysmographic setup was mod-
ified to incorporate EEG, EMG, respiratory airflow, and effort. Airflow 
and effort signals were utilized to characterize sleep and breathing pat-
terns over an approximately 6 hour daytime recording period in con-
scious, unrestrained ob-/ob- mice (age 23 weeks, weight 66.6±3.2g, n = 
8). Upper airway obstruction was defined by the presence of inspiratory 
airflow limitation (IFL), as characterized by an early inspiratory plateau 
in airflow while effort continued to increase. The severity of IFL was de-
fined by the percentage of IFL breaths and level of maximal inspiratory 
airflow (VImax), and was compared between NREM and REM sleep.
Results: Compared to breathing during NREM sleep, the percentage 
of IFL breaths increased (2.42±4.42 vs. 31.91±16.18%, p<0.001) and 
VImax decreased (362±96 vs. 251±68µL/s, p<0.001) in REM sleep.
Conclusion: Obese leptin-deficient ob-/ob- mice develop upper airway 
obstruction during REM sleep, suggesting increased susceptibility to 
obstructive sleep apnea. This strain may serve as a mouse model for 
dissecting effects of genes (leptin) and environment (obesity) on sleep 
apnea pathogenesis.

0102
ONE HOMEOSTAT, TWO REBOUNDS: A PARSIMONIOUS 
HYPOTHETICAL MECHANISM FOR WAKE/SLEEP AND 
REM/NREM SLEEP REGULATION
Phillips AJ1, Robinson PA2, Klerman EB1

1Division of Sleep Medicine, Brigham & Women’s Hospital, Harvard 
Medical School, Boston, MA, USA, 2School of Physics, University of 
Sydney, Sydney, NSW, Australia

Introduction: Human sleep is characterized by an approximately 90-min-
ute oscillation between rapid eye movement (REM) and non-REM 
(NREM) sleep stages. Total sleep deprivation results in a rebound in 
NREM sleep intensity and duration, whereas selective REM sleep depri-
vation results in a rebound in both NREM sleep intensity and REM sleep 
duration. The physiological mechanisms underlying the REM/NREM 
sleep oscillation and its homeostatic regulation are unknown. We hypoth-
esize that a single sleep homeostat that increases in Wake and REM sleep, 
and is dissipated in NREM sleep can produce both phenomena.
Methods: We previously developed a simple two-process-based math-
ematical model of sleep, with states corresponding to Wake, NREM 
sleep, and REM sleep. For this work, we included a single sleep ho-
meostat that acts to differentially promote Sleep vs. Wake, and NREM 
vs. REM sleep. We analyzed how rebounds following sleep deprivation 
depend on the mode of deprivation (total vs. REM sleep), the duration 
of deprivation, and circadian phase. We also investigated the effects of 
changing the time constant for homeostatic rise and decay, as a potential 
mechanism for age-related changes.
Results: Our model reproduces features of a normal night of sleep, in-
cluding the ~90-min REM/NREM sleep cycle and ~20% of total sleep 
time spent in REM sleep. The model also reproduces realistic rebounds 
in total sleep time, NREM sleep, and REM sleep following total sleep 
deprivation and REM sleep deprivation. Shortening the homeostatic 
time constant results in more rapid REM/NREM sleep cycles and the 
appearance of daytime naps.
Conclusion: Our hypothesis is the first to explain both Wake/Sleep and 
REM/NREM sleep cycling in terms of a single underlying mechanism. 
Our results suggest that changes in the homeostatic time constant with 
age, possibly associated with changes in metabolic rate, can account for 
developmental changes in sleep architecture and timing.
Support (If Any): This work was supported by the National Space 
Biomedical Research Institute through NASA NCC 9-58 (PF02101, 
HFP01701, HFP01603, and HFP02802); the National Institute of 
Health (P01-AG009975, RC2-HL101340, R01HL114088, and K24-
HL105664); the Australian Research Council; the National Health and 
Medical Research Council; and the Westmead Millennium Institute.
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SURVIVAL-BASED ANALYSES OF MONKEY SLEEP
Klerman EB1, Zeitzer J2, Wang W1

1Medicine, BWH/Harvard Medical School, Boston, MA, USA, 
2Psychiatry, Stanford Medical School, Stanford, CA, USA

Introduction: Analyses of bout durations have recently been used to 
probe the time-varying structure of sleep. For these analyses, ‘survival’ 
is the probability of a sleep state bout length lasting longer than a spe-
cific duration and ‘hazard’ is the instantaneous rate of ending that bout. 
Survival-based analyses of human sleep have uncovered patterns that 
change with sleep stage and aging (e.g., Klerman et al., Neurobiol. Ag-
ing, 2012). For example, we reported that the survival curve for REM 
sleep bout length is approximately mono-exponential, while that of Wake 
has at least two components. The survival curve for NREM sleep has 
three components, including a sharp decline in survival (i.e., increased 
rate of leaving that state) at approximately 50 minutes bout duration, 
probably reflecting the NREM/REM sleep cycle. This sharp decline is 
not observed in rodent sleep. We therefore investigated sleep bout dura-
tions in another diurnal primate, the squirrel monkey (Saimiri sciureus).
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Methods: Sleep data from 6 free-running squirrel monkeys were scored 
in 1 minute epochs; these were then divided into Consolidated Sleep 
and Consolidated Wake episodes (Klerman et al., Sleep, 1999). Within 
51 Consolidated Sleep episodes (collected over 31 recordings), mini-
mum bout lengths of 2 consecutive minutes of each state (Wake, Sleep 
(NREM+REM sleep), NREM sleep, REM sleep) were used for survival 
analyses. Cox proportional hazard models for multiple events data were 
applied; the model accounted for correlated observations within animals.
Results: For Wake, 95% of bouts were shorter than 22 minutes; the sur-
vival curve was approximately mono-exponential. For Sleep, 95% of 
bouts were shorter than 80 minutes; the survival curve was also approxi-
mately mono-exponential. For NREM sleep, 95% of bouts were shorter 
than 45 minutes; there was increased hazard for bouts of ~30-45 minute 
duration, possibly reflecting the NREM/REM sleep cycle. For REM 
sleep, 95% of bouts were shorter than 12 minutes; there was increasing 
hazard as bout duration increased.
Conclusion: The different survival characteristics of each sleep stage 
in this diurnal primate indicate separate underlying mechanisms. These 
results have similarities and differences from human and rodent sleep.
Support (If Any): NIH K24-HL105664, R01-HL-114088, RC2-
HL10134 and P01-AG09975, NSBRI HFP02802 plus grants supporting 
the original research.
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INSUFFICIENT SLEEP ALTERS CIRCADIAN PHASE AND 
REDUCES INSULIN SENSITIVITY
Wright KP1,2, Perreault L2, Markwald R1,2, Smith MR1, McHill AW1, 
Higgins J3, Melanson EL2,4, Eckel RH1,2

1Department of Integrative Physiology, University of Colorado, 
Boulder, CO, USA, 2Division of Endocrinology, Metabolism, and 
Diabetes, University of Colorado Denver School of Medicine, Aurora, 
CO, USA, 3Department of Pediatrics, University of Colorado Denver 
School of Medicine, Aurora, CO, USA, 4Division of Geriatric Medicine, 
University of Colorado Denver School of Medicine, Aurora, CO, USA

Introduction: Short sleep duration is believed to increase risk of insulin 
resistance and diabetes. The mechanisms underlying this risk are not 
completely understood. Circadian misalignment has been reported to 
negatively influence metabolic physiology. Whether short sleep sched-
ules induce circadian misalignment has received little attention. There-
fore, we tested the hypothesis that 5 days of insufficient sleep, simulating 
a work week, would alter circadian timing and impair insulin sensitivity.
Methods: Sixteen healthy (8 females), lean (BMI = 22.9 ± 2.4 kg/m2), 
adults (22.4 ± 4.8 yrs) completed a 14-15 daylong inpatient protocol 
consisting of 3 baseline days (9h sleep/night), followed by two sleep 
opportunity conditions (5h or 9h/night, 5 days each) performed in a 
cross-over design. Participants were initially scheduled to sleep at their 
habitual sleep time and thus at their habitual entrained circadian phase. 
Sleep was restricted by delaying bedtime and advancing wake time each 
by two hours. Circadian phase and insulin sensitivity were measured 
at baseline and the end of each sleep condition. Circadian phase was 
determined using the dim-light melatonin onset and offset, and morning 
insulin sensitivity using the Matsuda index derived from the oral glucose 
tolerance test (OGTT) the day prior and Si derived from the intravenous 
glucose tolerance test (IVGTT) the day after melatonin phase assess-
ment.
Results: Insufficient sleep led to a delay in the internal circadian clock 
and a larger phase angle between wake time and melatonin offset phase 
(p<0.05). Insufficient sleep also led to impaired insulin sensitivity on the 
OGTT and IVGTT (p<0.05). We also observed a relationship between 
Matsuda index derived insulin sensitivity and morning dim light melato-
nin levels (r=-0.51; p<0.05).
Conclusion: Circadian misalignment may be a consequence of insuffi-
cient sleep schedules. Insufficient sleep may thus impair insulin sensitiv-
ity in part through changes in the circadian timing of sleep and morning 
nutrient intake.

Support (If Any): NIH R01 HL085705, P30DK048520, NIH/NCATS 
Colorado CTSI Grant UL1 TR000154
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ENHANCING SLOW WAVES USING ACOUSTIC STIMULI
Riedner BA, Bellesi M, Hulse BK, Santostasi G, Ferrarelli F, Cirelli C, 
Tononi G
Psychiatry, University of Wisconsin, Madison, WI, USA

Introduction: Increasing evidence suggests that electroencephalo-
graphic (EEG) sleep slow waves may perform a key role in sleep’s re-
storative function, perhaps mediating critical cellular benefits of sleep on 
the brain. If so, the ability to potentiate slow waves during sleep might 
mitigate the detrimental effects of sleep loss and could be particularly 
impactful for a chronically sleep-deprived society.
Methods: Six subjects (5 males, ages 21-28) were recorded with a six-
channel EEG montage that included chin electromyography and two 
electro-oculographic channels. Blocks of 15 brief tones (2000 Hz, 50 
ms) were played using headphones or speakers (ON blocks, 1s inter-tone 
interval) during deeper stages of NREM sleep preceded and followed 
by 15 seconds without stimulation (OFF blocks). ON blocks were con-
trasted with the adjacent OFF blocks in order to make valid comparisons 
given the moment to moment changes in sleep depth. Stimulation blocks 
were delivered automatically using a software algorithm designed to de-
tect sleep based on the ongoing EEG and to adjust tone intensity based 
on sleep depth.
Results: Subjects received an average of 141 stimulation blocks (range 
103-196) during N2 and N3 sleep. All subjects showed an increase in 
slow wave band-limited power (0.5-4 Hz) during ON compared to OFF 
blocks, ranging from 6-22%. Power in other frequency ranges were not 
statistically different from each other, suggesting that tones were not 
causing arousals or affecting other sleep EEG rhythms (i.e. spindles). 
In another subject recorded with a HydroCel 256 channel hdEEG net, 
100 slow waves were randomly selected for comparison from the ON 
and OFF periods of the stimulation night and from a BASELINE (no 
stimulation) night. Induced waves showed scalp topography and travel-
ing speed comparable to spontaneous slow waves.
Conclusion: These results confirm the viability of using automatically 
administered acoustic stimulation to non-pharmacologically increase 
slow waves.
Support (If Any): Supported by a grant from Philips Healthcare.
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NEURAL CORRELATES OF SLEEP ONSET PERIOD 
ASSESSED BY SIMULTANEOUS EEG/FMRI
Ly JQ1,2, Chellappa SL1, Schabus M1,3, Dang-Vu T1,2,4, Vandewalle G1, 
Phillips C1, Maquet P1,2

1Cyclotron Research Centre (University of Liège), Liège, Belgium, 
2Department of Neurology, CHU Sart Tilman, Liège, Belgium, 
3Department of Psychology, Laboratory for Sleep and Consciousness 
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Neurobiology (Concordia University), Montreal, QC, Canada

Introduction: Sleep onset is commonly defined as the first occurrence 
of a spindle or a K complex on EEG recording. The transition from 
wakefulness to sleep (sleep onset period) is however a dynamic process 
that allows the brain to drift progressively into specific sleep oscillatory 
modes. To date, this dynamic process has received little attention. Here 
we characterized the neural correlates of the progressive EEG modifica-
tions observed between wakefulness and sleep onset.
Methods: Sleep was recorded in twelve healthy non sleep-deprived 
young adults using simultaneous high density electroencephalography 
(hdEEG) and functional magnetic resonance imaging (fMRI). EEG data 
were first cleaned from gradient and ballistocardiographic artifacts. We 
included data from the initiation of the recording until the first identified 
spindle or K-complex and then computed the spectral power in delta 
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(0.5-0.4 Hz), alpha (8-12 Hz) and beta (16.25-25 Hz) bands during this 
period. FMRI data were preprocessed and analyzed using SPM8. Fixed-
effect analysis first modeled, in each individual, the variation in the 
power of the three spectral bands. A random-effect analysis then sought 
for the neural correlates of these variations across subjects.
Results: As expected, beta and alpha power decreased while delta pow-
er increased during sleep onset period. The decrease in beta power was 
associated with bilateral deactivations in the lateral prefrontal, anterior 
cingulate, mesial temporal cortices and inferior dorsal thalamus. The de-
crease in alpha power was linked to deactivation in the occipital cortex. 
Finally, the increase in delta power was correlated to increase responses 
in brainstem (pons), cerebellum and central and superior dorsal thala-
mus bilaterally.
Conclusion: The transition from wakefulness to sleep is associated with 
frequency-specific modifications in regional brain activity consisting of 
a decrease in activity in a widespread thalamo-cortical network and the 
recruitment of brainstem and thalamic nuclei in relation to the outbreak 
of delta activity.
Support (If Any): FNRS (Belgium), FMRE, ULg Wellbio (Belgium)
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EFFECTS OF PRIOR TIME AWAKE AND TIME ASLEEP 
ON SLEEP STRUCTURE: ANALYSES ACROSS FORCED 
DESYNCHRONY PROTOCOLS WITH DIFFERENT SLEEP/
WAKE CYCLE DURATIONS
Klerman EB1, Wyatt JK1,2, Cohen D1,3, Aeschbach D1, Gronfier C1,4, 
Wang W1, Czeisler CA1
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Introduction: Sleep timing and structure are affected by prior wake 
duration, length of time in current sleep episode and circadian phase. 
To investigate the first two effects independent of circadian phase, we 
conducted a meta-analysis of sleep recorded during forced desynchrony 
(FD) protocols with different prior wake and sleep episode durations.
Methods: Fifty healthy young (19-34 years; 16F) participants with no 
medical, psychological or sleep disorders and free of medications and 
caffeine were studied in inpatient protocols with sleep/wake cycle (T) 
durations and prior wake durations: T=20 hr (Wyatt 1999), T=28 hr 
(Gronfier 2007), T=42.85 hr (Wyatt 2004, Grady 2010) each with a 2:1 
wake: sleep ratio, and T=42.85hr (Cohen 2010) with a 3.3:1 wake:sleep 
ratio. Sleep was scored using Rechtschaffen and Kales criteria. During 
FD, sleep episodes are distributed evenly across the full circadian cycle. 
The amount of each stage of sleep (~600 sleep episodes) was averaged 
within subject by length of time since scheduled sleep onset in 1-hr 
bins; this averaging minimized circadian effect. Mixed models were 
performed for the effects of prior wake and length of time since sched-
uled sleep onset for different metrics of Slow Wave Sleep (SWS; NREM 
stages 3+4), REM sleep, and Wake.
Results: SWS decayed approximately exponentially across sleep epi-
sodes with the exception of a sharp decrease in the 2nd hr and a sharp 
rise in the 3rd hr corresponding to the occurrence of the first REM sleep 
episode. SWS in the 1st hour had a non-linear dose-response relation-
ship to prior wake duration. The time constant of a saturating exponen-
tial fit to SWS was different for T=20 hr than other T-cycle lengths. 
REM sleep values were lowest in the 1st hour, highest in the 2nd hour 
and then stable at an intermediate level for remaining hours; there were 
no differences in the 1st hour by prior wake duration. These results po-
tentially demonstrate SWS-REM competitive homeostatic interactions. 
Wake exhibited the highest values in the first hour, low values for the 
2nd and 3rd hour, and monotonically rising values for the remainder of 
the sleep episode. The initial value, minimum and slope for Wake all had 
non-linear inverse dose response relationships with prior wake duration.

Conclusion: There are non-linear dose-response effects of prior time 
awake and prior time asleep on sleep stages.
Support (If Any): NIH K24-HL105664, R01-HL-114088, RC2-
HL10134 and P01-AG09975, NSBRI HFP02802 plus grants supporting 
the original research.
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BROWN ADIPOSE TISSUE SENSORY AFFERENTS IN SLEEP 
REGULATION
Ames C, Kapas L, Szentirmai E
WWAMI Medical Education, Washington State University, Spokane, 
WA, USA

Introduction: Using uncoupling protein-1 (UCP-1) KO mice, we have 
previously showed that intact thermogenic activity of brown adipose tis-
sue (BAT) is essential for maintaining normal sleep-wake activity and 
homeostatic sleep responses to sleep deprivation in mice. Thermosensi-
tive sensory neurons arise from the BAT and project to brain regions 
known to be involved in sleep regulation. In the present study we tested 
the hypothesis that sensory innervation of the BAT mediates the sleep-
promoting effects of BAT activation. We tested spontaneous sleep and 
sleep responses to sleep deprivation in mice with capsaicin-induced se-
lective lesion of the sensory afferents from the interscapular BAT pad.
Methods: Male C57BL/6 mice (n = 8 per group) were used. Capsaicin 
was dissolved in an emulsion of 10% ethanol, 10% Tween and 80% 
isotonic NaCl. Mice were anesthetized and intrascapular BAT pads were 
injected with capsaicin or vehicle using 20 microinjections (1 μl/injec-
tion) spread across the entire BAT mass. After 3 weeks, mice were in-
strumented for sleep recordings. Following another 10 days of recovery, 
spontaneous sleep and sleep responses to 6 h sleep deprivation (gentle 
handling) were measured.
Results: Under baseline conditions, mice with the sensory denervation 
of the BAT showed similar sleep patterns to that of UCP-1 KO mice; 
NREMS decreased during the light and REMS increased during the 
dark period as compared to controls. NREMS and REMS rebounds after 
sleep deprivation were significantly attenuated in the BAT denervated 
mice. EEG slow-wave activity (SWA) was significantly increased for 12 
h after sleep deprivation in control mice while this increase was signifi-
cantly shorter-lasting in capsaicin-treated mice.
Conclusion: Present results support the hypothesis that the sensory af-
ferents from the BAT play a significant role in mediating sleep-promot-
ing signals arising from the BAT.
Support (If Any): Faculty Seed Grants to Drs. Kapás and Szentirmai by 
Washington State University.
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PHARMACOLOGICAL STIMULATION OF BROWN ADIPOSE 
TISSUE INDUCES SLEEP IN MICE
Kapas L, Szentirmai E
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WA, USA

Introduction: Using transgenic mice with defective brown adipose tis-
sue (BAT), we have previously showed that intact thermogenic activity 
of BAT is necessary for normal sleep and homeostatic sleep regulation 
in mice. BAT activity is under the control of the sympathetic nervous 
system via β3-adrenergic receptors (AR). Norepinephrine-induced ac-
tivation of β3-ARs on brown adipocytes leads to BAT activation. In 
the present experiments we tested the hypothesis that pharmacological 
stimulation of BAT leads to increased sleep in mice and if this action 
of a selective β3-AR agonist are dependent on the presence of UCP-1 
protein in the BAT.
Methods: Male UCP-1 knockout (KO) and wild-type (WT) mice (n = 
8 per genotype) were instrumented for sleep and body temperature re-
cordings. After 10 days of recovery period, mice were subcutaneously 
injected with isotonic saline on the control day and with one dose of the 
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selective β3-AR agonist, CL-316,243 (0.04, 0.2 or 1 mg/kg in a volume 
of 0.1 ml/10 g) on the experimental day. All injections were performed 
5-10 min before dark onset. Sleep-wake activity, body temperature were 
recorded for 24 h after each injection.
Results: In WT animals, injection of CL-316,243 induced significant 
dose-dependent increases in NREMS lasting for 4-10 h. Simultaneously, 
EEG slow-wave activity (SWA) was significantly decreased and body 
temperature was increased with a delay of 5-6 h after each dose of CL-
316,243. In the UCP-1 KO mice, the 0.04 mg/kg dose of CL-316,243 
failed to induce any changes in sleep, SWA or body temperature. The 
middle and highest doses of the β3-AR agonist increased sleep and sup-
pressed SWA, however, these effects were significantly attenuated and 
shorter-lasting in the KO mice.
Conclusion: Present findings support the hypothesis that the activation 
of BAT via β3-AR leads to increased sleep in mice and that this effect is 
dependent on the presence of UCP-1 protein in the BAT.
Support (If Any): Faculty Seed Grants to Drs. Kapás and Szentirmai by 
Washington State University.
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Introduction: Daytime tachycardia and hypertension are associated 
with Obstructive Sleep Apnea (OSA) a very common, yet poorly un-
derstood disease that causes stress to the cardiovascular system. These 
detrimental responses include increases in heart rate (HR) and blood 
pressure (BP) that increase the risk of adverse cardiovascular events. 
Oxytocin (OXT), a neuropeptide secreted from the paraventricular 
nucleus of the hypothalamus (PVN), has been shown to mitigate the 
cardiovascular responses to social stresses, such as isolation. This study 
will test if activation of OXT neurons that originate from the PVN, using 
selective activation of these neurons by Designer Receptors Exclusively 
Activated by Designer Drugs (DREADDs): 1) decreases resting HR and 
BP and 2) mitigates hypertension and tachycardia caused by chronic in-
termittent hypoxia/hypercapnia (CIH/H), an animal model of OSA.
Methods: Two viral vectors were injected into the PVN in male rats: 
one that drives expression of Cre recombinase under an OXT promoter 
and the second vector that expresses excitatory hM3Dq DREADDs. An-
imals were then implanted with a wireless telemetry device to measure 
BP and EKG activity. Daily injections of clozapine-N-oxide were used 
to selectively activate PVN OXT neurons expressing DREADDs.
Results: CIH/H induces hypertension and tachycardia similar to that 
seen in patients with OSA. Furthermore, selective activation of PVN 
OXT neurons decreases resting BP and HR.
Conclusion: Selective activation of OXT neurons in the PVN decreases 
resting BP and HR in conscious unrestrained animals. Ongoing experi-
ments will examine if there are beneficial effects of PVN OXT neuron 
activation that could reduce the hypertension and tachycardia that occurs 
with CIH/H.
Support (If Any): NIH grants HL49965, HL59895 and HL72006 
awarded to DM
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Introduction: The decarboxylated thyroid hormone derivative 3-iodo-
thyronamine (T1AM) has been detected in several mammalian tissue 
extracts, and its physiological role was described as having effects op-
posing those of thyroid hormone. Previously, we reported a decrease in 
nREM sleep after administration of 3,3’,5 triiodo-L-thyronine (T3) to 
the preoptic area of adult male rats. In the current study, we measured the 
physiological effects of a single-injection administration of T1AM to the 
preoptic area of adult male rats.
Methods: T1AM was administered via bilaterally-implanted steel can-
nulae. EEG and EMG data were recorded from skull electrodes and were 
used to characterize the rats’ state of consciousness. Core body tempera-
ture and activity data were recorded using implanted transponders.
Results: Microinjection of 1 or 3 μg of T1AM induced a decrease in 
EEG-defined sleep compared to that observed after vehicle injections. 
The lowest (0.3 μg T1AM) and highest (10 μg T1AM) doses had no sig-
nificant effect on total sleep. Specifically, nREM sleep was reduced by 
1 or 3 μg T1AM, but no change in REM sleep was seen after any dose. 
T1AM decreased body temperature from control levels after 1 μg and 10 
μg doses, and increased activity after doses of 0.3 and 3 μg.
Conclusion: The results suggest that T1AM and T3 share targets and/or 
mechanisms of action regulating sleep. Further investigations are neces-
sary to elucidate which of the several possible mechanisms of action 
and targets are affected. The temperature changes we observed paral-
leled earlier studies of intraperitoneal T1AM administration. However, 
the current results indicate dissociation between mechanisms for sleep 
and body temperature modulation in the preoptic area. This study is the 
first examining T1AM effects on EEG-defined sleep, and contradicts the 
hypothesis that T1AM has opposite effects to T3 in all physiological 
systems.
Support (If Any): NSF IOS-0724962
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THE EFFECT OF ADRENAL MEDULLECTOMY (MED) 
ON GLUCOSE METABOLISM DURING INTERMITTENT 
HYPOXIA
Shin M, Han W, Fonti-Bevans S, Punjabi NM, Polotsky VY
School of Medicine, Johns Hopkins University, Baltimore, MD, USA

Introduction: Obstructive sleep apnea (OSA) causes intermittent hy-
poxia (IH) and is associated with insulin resistance, glucose intoler-
ance and type 2 diabetes, independent of obesity. IH increases efflux of 
catecholamines by adrenal medulla, which could contribute to glucose 
dysregulation. We hypothesize that adrenal medullectomy (MED) will 
prevent IH-induced metabolic dysfunction.
Methods: MED or sham surgery was performed in 40 male C57BL/6J 
mice. The animals were allowed to recover for 2 weeks and then ex-
posed to IH or control conditions (air) for 6 weeks. IH was administered 
by decreasing inspired oxygen from 20.9% to 6.5% once per minute 
during the 12 hour light phase (9am-9pm). At the end of exposure pe-
riod, fasting insulin and blood glucose levels were measured, and an 
intraperitoneal glucose tolerance test and an insulin tolerance test were 
performed.
Results: MED had no effect on fasting blood glucose levels in mice 
exposed to air. IH increased fasting blood glucose levels (153 ± 4 mg/
dl vs 88 ± 2.0 mg/dl in air, p < 0.001), while MED had no effect. MED 
decreased fasting serum insulin levels in mice exposed to air (0.59 ± 
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0.04 ng/ml vs 1.35 ± 0.29 ng/ml in sham, p < 0.05). IH significantly 
increased fasting insulin levels in MED mice, but not in sham mice. 
IH-induced glucose intolerance and insulin resistance were attenuated 
by MED surgery. MED mice exposed to air showed a 2-fold increase 
in serum insulin levels after glucose administration. Glucose stimulated 
insulin secretion was attenuated in MED mice exposed to IH and sham-
air mice and completely abolished in sham-IH mice.
Conclusion: Adrenal medullectomy prevents glucose intolerance, insu-
lin resistance and improves glucose-stimulated insulin secretion during 
IH. These data suggest that the IH-stimulated catecholamine efflux from 
adrenal medulla is implicated in the development of insulin resistance 
and in OSA.

0113
RELATIONS BETWEEN DAYTIME SYMPATHETIC 
NERVOUS SYSTEM REACTIVITY AND SLEEP IN LATE 
CHILDHOOD
Bagley E, Marks B, El-Sheikh M
Auburn University, Auburn, AL, USA

Introduction: Physiological regulation serves critical arousal functions 
and individual differences in regulation are hypothesized to have impor-
tant influences on sleep (Dahl, 2006). Shortened pre-ejection period, a 
reliable indirect index of greater sympathetic nervous system activity, 
has been shown to be related to reduced sleep duration and quality in 
adults, yet only one study has investigated and found partial support 
for connections between shorter pre-ejection period and sleep duration 
in eight-year-old children (Martikainen et al., 2011). We examined re-
lations between daytime pre-ejection period reactivity and objectively 
measured sleep on a continuum in 11-year-old children. We hypoth-
esized that shortened pre-ejection period (greater sympathetic nervous 
system activity) in response to a social-stressor would be related to 
shorter and worse quality sleep.
Methods: Participants were 235 children (52% male; M age=11.31 
years ±.63) who wore actigraphs for seven nights (Ambulatory Monitor-
ing, Inc., Octagonal Basic Motionloggers with ActMe software). Sleep 
Minutes (total sleep minutes between sleep onset and waking), Sleep 
Efficiency (% of epochs scored as sleep), Sleep Activity Index (% of 
epochs with activity > zero), and Long Wake Episodes (number of wake 
episodes ≥ 5 minutes) were derived. Pre-ejection period data were de-
rived from an electrocardiogram and impedance cardiogram using stan-
dard procedures (Mindware Technologies Ltd., OH) for 3 minutes at 
baseline and in response to the Trier Social Stress Task, a social-evalu-
ative stressor.
Results: Controlling for body mass index, sex, and pre-ejection peri-
od-baseline, shorter pre-ejection period reactivity (greater sympathetic 
nervous system reactivity) was associated with less sleep efficiency 
(b=.24, p<.01), greater sleep activity (b=-.54, p<.01), greater long wake 
episodes (b=-.06, p<.01), and at the trend level, shorter sleep minutes 
(b=1.00, p<.10). Models explained between 9% and 15% of variance 
in sleep.
Conclusion: Findings build on the scant literature and show that greater 
daytime pre-ejection period reactivity to a social stressor task is related 
to worse sleep quality and possibly shorter sleep duration in late-child-
hood.
Support (If Any): This research was supported by National Institute of 
Health R01-HL093246 awarded to Mona El-Sheikh.
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de Zambotti M1, Colrain IM1,2, Sassoon S1, Nicholas CL2, Greco J1, 
Carr R1, Trinder JA2, Baker FC1,3
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Introduction: Hot flashes (HFs), a heat dissipation response marked by 
an abrupt increase in sternal skin conductance, are a common and both-
ersome symptom experienced by menopausal women. The sympathetic 
branch of the autonomic nervous system has long been implicated in 
HFs with less attention being given to the involvement of the parasym-
pathetic component. To further investigate the cardiac autonomic pat-
tern associated with HFs, we analyzed changes in heart rate variability 
at the onset of HFs occurring during stable non-rapid-eye-movement 
(NREM) sleep.
Methods: Eleven perimenopausal women (age: 50.1 +/- 3.2 years) who 
reported hot flashes underwent overnight polysomnographic, ECG and 
skin conductance recordings. Eighteen physiological HFs that occurred 
in NREM sleep undisturbed by arousals were selected for analysis. 
Heart rate variability analysis was performed on three consecutive 2-min 
periods before and during the onset of hot flashes (baseline, pre-HF and 
HF-onset). Activity in the high frequency band (0.15-0.40 Hz) and the 
ratio of low (0.03-0.15 Hz) to high frequency were used as measures of 
vagal activity and sympathovagal balance, respectively. The average rise 
in skin conductance for each hot flash (HF amplitude) was calculated as 
an indicator of HF magnitude.
Results: Heart rate increased (3.94 +/- 2.7 bpm) and high frequency 
power decreased during HF-onset compared with both baseline and pre-
HF conditions. There was no change in sympathovagal balance at HF-
onset. The magnitude of change in heart rate (r = .78) and high frequency 
power (r = -.56) were correlated with HF amplitude suggesting that car-
diac autonomic change is associated with HF magnitude.
Conclusion: Although the sympathetic branch may be involved in the 
in the peripheral heat loss response associated with a HF, our results 
suggest that the parasympathetic (vagal) branch is instrumental in the 
cardiac response to a HF. Whether the vagal-mediated increase in heart 
rate is a consequence of vasodilatation in the periphery, or coincident 
with it, remains to be confirmed.
Support (If Any): HL103688
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EFFECTS OF SLEEP RESTRICTION ON EEG ALPHA 
RHYTHMS UNDER ACUTE PAIN STIMULI
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Introduction: Despite the importance of sound nocturnal sleep in main-
taining alertness at work, people often get pressed to sacrifice sleep for 
more working hours, which has a serious consequence on not only per-
sonal safety but also society and economics. A convenient way to over-
come sleep loss and maintain alertness could be applying mild acute 
pain stimuli. In this pilot study, we investigated the effectiveness of these 
pain stimuli on the alertness under sleep restriction. A potential EEG 
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biomarker for the alertness was explored and discussed by the conven-
tional quantitative EEG method.
Methods: Healthy male subjects (n = 14; age 20-38 years), screened 
after a medical interview, were studied at a sleep center for two nights: 
one for baseline and one, after a week, for sleep restriction (with 2 hours 
bedding time). In the following morning, resting EEG (500 Hz, Cz ref-
erenced by the mean of M1 and M2) without and with acute pain were 
recorded (7 and 3 minutes, respectively). Electric stimuli were used to 
simulate the acute pain. Power spectra were calculated for quantitative 
EEG analysis. Paired t-test was performed to find statistical significances.
Results: During resting without acute stimuli, the EEG alpha rhythm 
significantly decreased after sleep restriction (33.3 ± 4.2 vs.26.3 ± 4.4 
uV2, mean ± standard error; p = 0.042). The acute stimuli enhanced 
the alpha rhythm in the normal sleep (33.3 ± 4.2 vs.38.7 ± 4.0 uV2; 
p = 0.039). However, this enhancement was not significant under sleep 
restriction (26.3 ± 4.2 vs.29.5 ± 4.9 uV2; p = 0.281).
Conclusion: This pilot study showed the EEG alpha rhythm enhance-
ment via pain stimuli was not plausible under sleep restriction. Com-
bined with a common hypothesis of the alpha rhythm as a biomarker of 
alertness, out results may suggest that having sound sleep is the most 
important to securing safety at work.

0116
RELATIONSHIPS BETWEEN ANABOLIC HORMONES AND 
SLEEP DISRUPTION IN NAVY SEALS
Markwald R1, Taylor M2, Larson G2, Drummond SP3,4, Parsley K5
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San Diego, CA, USA, 5Naval Special Warfare Group One, Coronado, 
CA, USA

Introduction: Testosterone is an androgen hormone essential to health 
and well-being that is in part released during sleep. Recent research find-
ings indicate that restricting total sleep time to 5h nightly sleep oppor-
tunities for one week results in a 10-15% decrease in daily testosterone 
levels in healthy young men. Similarly, total sleep time in older healthy 
men was found to be an independent predictor of morning testosterone 
levels. To determine the association between sleep and androgen regula-
tion in elite military populations, we examined the relationship of tes-
tosterone and its precursor dehydroepiandrosterone sulfate (DHEA-S) 
to actigraphically-derived sleep indices in elite warfighter SEALs. We 
hypothesized that sleep disruption would be related to low anabolic hor-
mone concentrations in this population.
Methods: Seventeen SEALs (age 33 ± 7 years, body weight 90.0 ± 7.0 
kg) completed the study. A single blood sample was collected via dried 
blood spot technique between 0900-1000 to determine testosterone and 
DHEA-S levels. The sleep outcomes (total sleep time [TST], time in 
bed [TIB], wake after sleep onset [WASO], sleep efficiency [SE], and 
percent sleep [PSLP] were determined via actigraphy.
Results: Among those who contributed six or more nights of sufficient 
actigraphically collected sleep (n=12), positive correlations were found 
between testosterone levels and TST (r = 0.61, p = <0.05) and TIB (r = 
0.74, p = <.01). There were no significant correlations for DHEA-S with 
any sleep outcome measure.
Conclusion: These data suggest an association between sleep duration 
and lower testosterone levels in this sample of SEALs. Our finding that 
lower TST is correlated with lower testosterone levels is consistent with 
previous research and provide further support that sleep duration may 
play a role in androgen regulation. Given the role of testosterone in 
health and well-being, improving sleep within this community may be 
an important focus for future research efforts.
Support (If Any): Office of Naval Research, Code 30 (Human Perfor-
mance, Training, and Evaluation)
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Introduction: Sleep tend to change night by night and to understand the 
general trend of sleep needs continuous measurement of sleep. How-
ever, it is difficult to record PSG for longer time period. In this study, 
23 healthy office workers, who hadn’t had regular exercise habit, started 
regular exercise. We used non-contact sheet type sleep monitor to mea-
sure the effect of exercise on sleep time, heart rate (HR) and respiratory 
rate (RR) during sleep continuously for a year.
Methods: The subjects did cycling exercise at home with a goal of 
65~73%HRmax (220- age), over 20 minutes a day and over 4 times per 
week. They filled out a daily diary of their exercise. We set the Sheet-
type sleep sensor under the bed mattress of each subject and recorded 
HR and RR during sleep every day. In addition, we measured subjective 
sleep quality (PSQI), mood and physical fitness regularly.
Results: Data were analyzed for 15 subjects. The annual average ex-
ercise day was 3.2 times per week. 3 subjects were able to do exercise 
over 4 times per week for a year. There was no significant difference in 
the number of monthly-averaged exercise day. There was no significant 
difference in PSQI score over the intervention year. HR during sleep was 
significantly higher in the 8th month than in the 1st and 5th month and 
significantly lower in 12th month than in 9th month. RR during sleep 
was significantly lower in 8th to 10th month than in 1st to 3rd month.
Conclusion: Although there was no consistent changes in physiologi-
cal parameters during sleep, use of non-contact sheet type monitor was 
useful to continuously measure physiological parameters during sleep.
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EXTENSIVE DIVERSITY IN THE HUMAN CIRCADIAN 
LIPIDOME: EVIDENCE FOR DIFFERENT CIRCADIAN 
METABOTYPES
Chua EC1, Shui G2,3, Lee I1, Lau P1, Tan L1, Yeo S4, Puvanendran K4, 
Rozen S1, Wenk M2,3, Gooley JJ1

1Neuroscience & Behavioral Disorders, Duke-NUS Graduate Medical 
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Singapore, 3Biological Sciences, National University of Singapore, 
Singapore, 4National Neuroscience Institute, Singapore

Introduction: The circadian system regulates daily rhythms in lipid 
metabolism and adipose tissue function, ensuring that metabolic path-
ways are temporally coordinated with 24-hour cycles of rest-activity and 
feeding. There is almost no information, however, on inter-individual 
variation in circadian-regulated metabolic pathways. Here, we examined 
between-subjects differences in the circadian lipidome.
Methods: We profiled 263 lipid species in 20 healthy males (aged 21-
28 years) recruited from the general population. In a 4-day laboratory 
protocol, we assessed circadian rhythms under constant environmental 
conditions. Blood samples were drawn every 4 h over a span of 28 h, and 
plasma lipids were analyzed by HPLC/MS.
Results: Across subjects, about 13% of lipid metabolites showed 24-
hour variation. Rhythmicity spanned all metabolite classes examined, 
suggesting widespread circadian control of lipid-mediated energy stor-
age and signaling. Inter-subject agreement between circadian-regulated 
lipidomes was only about 20%, however, and the timing of lipid rhythms 
ranged up to 12 h apart between individuals. Subjects nonetheless clus-
tered into three different groups based on rhythmicity for triglycerides 
and phosphatidylcholines.
Conclusion: Our results suggest the existence of different circadian 
metabotypes based on phase distribution and strength of rhythmicity 
across different lipid species. These results have potential implications 
for lipid metabolism disorders linked to circadian clock disruption.
Support (If Any): Research was supported by the SingHealth Founda-
tion, SHF/FG410P/2009; Duke-NUS Signature Research Program fund-
ed by A*STAR and the Ministry of Health, Singapore; National Medical 
Research Council, NIG09may007.
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Introduction: Aging is often associated with sleep and circadian rhythm 
disturbances. These alterations may result from an inappropriate photic 
entrainment of the circadian clock. The aim of this study is to investigate 
the effects of the age related lens yellowing on non-visual sensitivity to 
light.
Methods: Five young (24-27 years old) and eight older (55-63 years 
old) participants underwent ten experimental night sessions. Nine ses-
sions included a 60-min monochromatic light exposure (LE) to one of 
nine wavelengths (420-620 nm). Plasma melatonin suppression was 
used to derive individual non-visual sensitivity spectra. Lens density 

was measured in 18 young and 15 older participants using a validated 
psychophysical technique.
Results: As expected, lens density measurements showed a significant 
decrease of short wavelength light transmittance (<500 nm) in the older 
participants. Unexpectedly, non-visual sensitivity remained unchanged 
in the short wavelength region of the spectrum but was greater in the 
long region (530-560 nm) resulting in a shift of peak sensitivity to longer 
wavelengths (484 nm to 494 nm) in the aged. Furthermore, the dynam-
ics of melatonin suppression during the LE was delayed by 15-min in 
the aged. The amplitude of melatonin suppression was 20% lower at the 
peak value compared to young after 30-min of LE; and became similar 
by 45-min. Peak spectral sensitivity shifted from ~490 nm after 15-min 
of LE to ~480 nm after 30-60 min of light in the young. Spectral re-
sponse was distinguishable only after 30-min of LE in the aged, with 
a peak around 505 nm. Peak sensitivity remained significantly shifted 
towards longer wavelengths (~494 nm) after 45-60 min.
Conclusion: Overall, our results do not support the hypothesis that in-
creased lens yellowing with age leads to a systematic decrease of non-vi-
sual sensitivity to light. Aging of non-visual light responses may involve 
unknown adaptive/compensatory mechanisms. Changes in melatonin 
suppression dynamics could result from a modified photoreceptor con-
tribution and input to the central clock with aging.
Support (If Any): RP.N. is funded by “Ministère de l’Enseignement 
Supérieur et de la Recherche Français” and “Fédération des Aveugles et 
Handicapés Visuels de France.” This work was supported by grants from 
FP6-EUCLOCK, ANR, Rhône-Alpes Cluster HVN, and Retina France.
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CHRONOTYPE AND CIRCADIAN ENTRAINMENT TO THE 
NATURAL LIGHT-DARK CYCLE
McHill AW, Birks BR, Griffin B, Rusterholz T, Chinoy ED, Wright KP
Integrative Physiology, University of Colorado, Boulder, CO, USA

Introduction: A relationship between chronotype and timing of mela-
tonin onset (DLMO) has been well documented when assessed after ex-
posure to modern electrical light-dark cycles. Whether this association 
exists after exposure to the natural light-dark cycle is unknown. There-
fore, we examined associations between chronotype and the timing of 
the DLMO after exposure to modern as compared to natural lighting.
Methods: Eight adults (2 females) aged (30.3 ± 8.5y) participated. After 
one-week of self-selected sleep schedules and usual exposure to elec-
trical plus natural lighting, participant’s circadian phase (DLMO25%) 
was determined in the laboratory (~1.9lux angle of gaze). Participants 
then spent a week camping outdoors in tents with self-selected sleep 
schedules and exposure to only sunlight (e.g. no flashlights or electronic 
devices), followed by repeat DLMO25% assessment in the laboratory. 
Two measures of chronotype were determined: 1) behavioral prefer-
ences from the morningness-eveningness questionnaire (MEQ) and 2) 
mid-sleep time on free days from the Munich Chronotype Questionnaire 
(MCTQ). Pearson’s Correlations were used to determine associations 
between chronotype and circadian timing.
Results: MEQ and MCTQ chronotype scores were significantly cor-
related (r=-0.96, p<0.01) such that morning behavioral preferences on 
the MEQ were associated with earlier mid-sleep times on free days on 
the MCTQ. Significant associations between chronotype and DLMO25% 
were observed after exposure to electrical lighting (r=0.83, MCTQ; 
r=-0.85, MEQ, both p<0.01), but not after exposure to natural lighting 
(r=0.42, MCTQ; r=-0.35 MEQ, both p>0.28). The latter was explained 
by individual differences in phase shift of the DLMO25% such that later 
chronotypes showed larger advances in phase during exposure to natural 
lighting (r=-0.75, MCTQ; r=-0.83, MEQ both p<0.05).
Conclusion: Chronotype is strongly associated with circadian timing 
after exposure to modern light-dark cycles, but not natural light-dark 
cycles. Individual differences in circadian preference appear to have a 
smaller influence on circadian timing when exposed to the strong zeit-
geber of sunlight.
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REPOLARIZATION INDEPENDENT OF THE SLEEP/WAKE 
CYCLE, ASSOCIATED BEHAVIORS AND HEART RATE
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Introduction: Sudden cardiac death and ventricular arrhythmias exhibit 
a day/night rhythm with a peak between 6AM-noon. Prolongation of 
ventricular repolarization is a risk factor for such adverse events. Us-
ing animal experimental models, we have recently demonstrated that an 
index of ventricular repolarization (QT interval corrected for heart rate: 
QTc) and arrhythmogenesis are under control by the molecular circadian 
clock. QTc lengthens during both NREM and REM sleep in humans, but 
it is not known whether there exists a circadian rhythm in QTc indepen-
dent of the sleep/wake cycle in humans.
Methods: Nine healthy participants (7 men; 19-44 years; BMI: 23-26.7 
kg/m2) completed a 5-day in-laboratory study including a 38-h constant 
routine protocol (CR) designed to reveal endogenous circadian rhythms 
independent of behavioral and environmental changes. The CR consist-
ed of continuous wakefulness, inactivity, semi-recumbency, dim light 
(<4 lux), and 2-h isocaloric snacks. Heart rate (HR) and QT interval 
were measured every 2 h during fixed breathing, and QT was corrected 
for HR (QTc) using three previously validated formulas: Fridericia, 
Framingham, and Hodges. Core body temperature was used as circadian 
phase marker.
Results: HR had a circadian rhythm with a peak-to-trough amplitude of 
8.8 bpm and a sharp trough at a circadian phase equivalent to approxi-
mately 3:30 AM (P<0.0001). QT had a circadian amplitude of 20 msec, 
with a sharp peak at ~4 AM and largely reflecting the circadian variation 
in HR (P<0.0001). QTc had a circadian rhythm with an amplitude of 5-6 
msec and a peak at approximately 6 AM (P=0.018 to P<0.0001 depend-
ing on specific correction formulas).
Conclusion: Ventricular repolarization, as estimated by QTc, is under 
direct influence of the human circadian system, with greatest prolon-
gation, and presumably greatest risk around 6 AM. Thus, the morning 
peak in adverse cardiovascular events may be related to the endogenous 
circadian control of ventricular repolarization.
Support (If Any): NIH grants R01HL064815, K24HL076446, 
P30HL 101299, K24HL093218, and M01RR02635
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Introduction: Adverse cardiovascular events peak in the morning 
between about 6 AM and noon, possibly related to the documented 
morning rise in humans of plasminogen activator inhibitor-1 (PAI-1), a 
circulating pro-thrombotic factor that inhibits fibrinolysis. PAI-1 release 
is known to be under the direct control of the molecular circadian clock 

in certain animal tissues. However, whether plasma PAI-1 levels are un-
der control by the human circadian system, independent of environmen-
tal and behavioral changes, is unknown. Thus, the goal of the current 
study was to determine if the internal circadian system contributes to the 
morning PAI-1 peak in humans.
Methods: Twelve healthy volunteers (6 women; mean ± SD [range]; 
25.8±5.7 y [20-42 y]; BMI: 23.6±3.2 kg/m2 [19.9-29.6 kg/m2]) were 
studied throughout a 2-week forced desynchrony protocol during which 
the participants lived on a 20-hour ‘day’ under dim light conditions that 
enabled separation of circadian influences from behavioral and environ-
mental effects.
Results: We found a robust endogenous circadian rhythm in circulating 
PAI-1, independent of the sleep/wake and fasting/feeding cycle, with a 
peak at the internal time corresponding to ~7 AM (peak-to-trough ampli-
tude of 82% of the mean; P<0.0001). This circadian effect was 8-times 
larger than any changes in circulating PAI-1 induced by standardized 
behavioral stressors including 15 minute periods of mild cycle exercise 
and of head-up postural tilt (both <10% and not significant).
Conclusion: Such a large endogenous circadian rhythm in PAI-1, if 
persisting in vulnerable individuals, could be pro-thrombotic and help 
explain the morning peak in adverse cardiovascular events.
Support (If Any): Harvard Catalyst Clinical Research Center Labora-
tory Support Funding to FAJLS; UL1-RR025758, Harvard Clinical and 
Translational Science Center; NIH-P30-HL101299 in support of FA-
JLS; and NIH-K24-HL076446 in support of SAS
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Introduction: Studies using self-report and physiological markers of 
circadian rhythmicity have demonstrated sex differences in a number 
of circadian attributes including morningness-eveningness, entrained 
phase, and intrinsic period. However, these sex differences have not 
been examined at the level of the molecular clock, and not in human 
cerebral cortex. We tested the hypothesis that there are detectable diurnal 
rhythms of clock gene expression in human cerebral cortex, and that 
there are significant sex differences in the timing of these rhythms.
Methods: We quantified the expression levels of three clock genes - 
PER2, PER3, and ARNTL1 in samples of dorsolateral prefrontal cor-
tex from 490 deceased individuals in two cohort studies of aging, the 
Religious Orders Study and the Rush Memory and Aging Project, us-
ing mRNA microarray data. We parameterized clock gene expression at 
death as a function of time of death using cosine curves, and examined 
for sex differences in the phase of these curves.
Results: Significant diurnal variation was seen in the expression of 
PER2 (p=0.004), PER3 (p=0.003) and ARNTL1 (p=0.0005). PER2/3 
expression peaked at 10:38 [95%CI 9:20-11:56] and 10:44 [95%CI 
9:29-11:59] respectively, and ARNTL1 expression peaked in antiphase 
to this at 21:23 [95%CI 20:16-22:30]. The timing of the expression of 
all three genes was significantly earlier in women than in men (PER2 6.3 
hours p=0.001; PER3 5.5. hours p=0.01; ARNTL1 4.4 hours p=0.02).
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Conclusion: Diurnal rhythms of clock gene expression are present in 
human cerebral cortex and can be inferred from postmortem samples. 
Moreover, these rhythms are relatively delayed in men compared to 
women.
Support (If Any): NIH P30AG10161 R01AG15819 R01AG17917 
R01AG36836 R01AG34578 R01NS078009 R01AG24480 
R01AG034504; Illinois Department of Public Health; Robert C. Bor-
well Endowment Fund
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SEX DIFFERENCES IN THE CIRCADIAN VARIATION OF 
SUBJECTIVE ALERTNESS IN HUMANS
Begum E1,2, Boudreau P1,2, Shechter A1,2,3, Yeh W1,2, Boivin DB1,2

1Douglas Mental Health University Institute, McGill University, 
Montreal, QC, Canada, 2Integrated Program in Neuroscience, McGill 
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Introduction: Prior studies have demonstrated that subjective alert-
ness is influenced by an interaction between sleep/wake and circadian 
processes. To our knowledge, no study has investigated if the circadian 
variation of subjective alertness is modulated by sex.
Methods: Fifteen healthy men (mean age ± SEM: 23.41±0.96 y.o) and 
11 healthy women in their mid-follicular phase (25.83±1.06 y.o.) entered 
the laboratory to participate in a 72-hr ultradian sleep-wake (USW) cycle 
procedure. During the USW, participants alternated between 60-min wake 
episodes (<10lux) and 60-min nap episodes (<0.03lux). They remained 
in time-isolation, maintained a semi-recumbent posture, and were served 
iso-caloric snacks (1x/2 hrs.). Circadian phase was determined based on 
core body temperature (CBT; 4x/min; nadir set a 00). Subjective alert-
ness was measured using 10-cm bipolar visual analog scale (VAS) in the 
middle of all wake episodes. Data were binned according to circadian 
phase and analyzed by a nonlinear mixed model effect based on a single 
harmonic. ANOVA was also used for group differences.
Results: A significant circadian variation of subjective alertness was 
observed in both groups, with a trough during the habitual sleep period. 
Mesor of alertness was significantly higher in men compared to women 
(Women: 6.38±0.43 vs. Men: 6.97±0.36; p<0.05), whereas circadian 
amplitude was significantly lower in men compared to women (Women: 
1.79±0.15 vs. Men: 1.28±0.12; p<0.05). Subjective alertness at night 
was lower in women, with a trend for significance (Women: 5.00±0.78 
vs. Men: 6.55±0.40, p=0.06). Circadian phase of alertness was signifi-
cantly delayed by 17.34° in men compared to women (p<0.05).
Conclusion: Our results suggest that the circadian variation of subjec-
tive alertness is modulated by sex. Women rated themselves sleepier 
than men, especially during the night. This led to a greater circadian 
variation of alertness in women. These results have implications for un-
derstanding the sex differences in sleep complaints.

0125
MELANOPSIN BISTABILITY IMPINGES ON HIGHER 
ORDER COGNITIVE BRAIN FUNCTION
Chellappa SL1, Ly J1, Meyer C1, Balteau E1, Degueldre C1, Luxen A1, 
Cooper HM2, Vandewalle G1

1Cyclotron Research Center, University of Liège, Liège, Belgium, 
2Department of Chronobiology, INSERM, Stem Cell and Brain 
Research Institute, Bron, France

Introduction: Light strongly stimulates human alertness and cognition, 
presumably through intrinsically-photosensitive retinal ganglion cells 
(ipRGCs) that express melanopsin. However, direct evidence for the in-
volvement of ipRGCs in stimulating cognition in normal individuals has 
not yet been reported. Recent in vitro and in vivo studies suggest that 
melanopsin is bistable and that light sensitivity is modulated by prior 
light exposure. According to this hypothesis, pre-exposure to longer but 

not shorter wavelength light increase photic responsiveness of melanop-
sin. Here we tested whether immediate prior light history modulates the 
subsequent impact of light on cognitive brain function, and whether this 
modulation is consistent with melanopsin bistability properties.
Methods: Sixteen participants underwent 3 consecutive fMRI sessions 
during which they were exposed to monochromatic green light (511nm) 
while performing auditory working memory 3-back and 0-back tasks. 
One hour prior to each session, participants were exposed to 10min of 
orange (589nm), green (511nm) or blue (461nm) monochromatic light. 
We computed the difference between 3-back and 0-back tasks to isolate 
executive responses and compared the influence of light on these re-
sponses between sessions.
Results: Prior exposure to orange, as compared to blue light, increased 
executive responses bilaterally in the superior frontal gyrus and dorsolat-
eral prefrontal cortex and in the right ventrolateral prefrontal cortex. Fur-
thermore, prior exposure to green, as compared to blue light, increased 
executive responses in the left ventrolateral prefrontal cortex. The re-
maining comparisons (orange>green; green>orange; blue>orange; 
blue>green) led to no significant prefrontal response changes.
Conclusion: Although participants performed the same auditory task 
under the same monochromatic light condition, prior light exposure in-
fluenced the impact of light on responses of prefrontal areas in agreement 
with hypotheses on melanopsin bistability. Our data favor a significant 
role for melanopsin-expressing ipRGCs in stimulating cognitive brain 
responses. Melanopsin bistability may therefore confer a “photic mem-
ory” that modulates human cognition.
Support (If Any): FNRS(Belgium),FMRE,ULg
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MANIPULATING AMBIENT LIGHT AT HOME IN THE 4 
HOURS BEFORE HABITUAL BEDTIME CAN CHANGE 
CIRCADIAN TIMING: A FIELD STUDY
Burgess HJ, Molina TA
Biological Rhythms Research Laboratory, Rush University Medical 
Center, Chicago, IL, USA

Introduction: Social jet lag (the mismatch between later circadian 
timing and earlier socially determined sleep times) is highly prevalent 
and negatively impacts health. Evening ambient light (~ 40 lux) after 
habitual bedtime, when people stay up late, can delay circadian phase. 
Here we examined for the first time (1) the range in light intensity when 
people minimized or maximized their evening light at home and (2) if 
these variations in ambient light in the 4 hours before usual bedtime 
could change circadian phase.
Methods: Eight healthy subjects (5 females) participated in a within-
subjects counterbalanced design: 1 week of sleep at home, a 5-day 
study break, and 1 week of sleep at home. During each week at home, 
subjects minimized (“dim week”) or maximized (“bright week”) all of 
their home lighting, beginning 4 hours before usual bedtime until self-
selected bedtime. Subjects wore actigraphy monitors and photosensors. 
After each week subjects completed a laboratory phase assessment to 
determine their dim light melatonin onset (DLMO).
Results: Average light intensity during the 4 hours before usual bedtime 
was ~3 lux during the “dim week” and ~70 lux during the “bright week” 
(p<0.001). Every single subject had a later DLMO after the bright versus 
dim week; on average DLMOs were 21:02 (SD 1.4 h) versus 19:59 (SD 
1.4 h) (p<0.001), respectively. Self-selected bed and wake times did not 
differ between the dim and bright weeks (p=0.62). Daily 24-hour light 
exposure, mood, PVT, blood pressure and heart rate have been collected 
and are being analyzed.
Conclusion: These results indicate that the light intensity people self-se-
lect in the few hours before usual bedtime can affect circadian timing. To 
reduce circadian misalignment (social jet lag) people should consider, 
when practical, reducing their evening light intensity and/or using light 
fixtures which emit less short wavelength light in the evening.
Support (If Any): R01 HL083971 to HJB
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SHORT SLEEP DURATION CORRELATES WITH HIGHER 
BODY MASS INDEX IN EVENING TYPES BUT NOT 
MORNING TYPES
Emens J1,2, Lewy A1
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Introduction: Short sleep durations are associated with increased risk 
of obesity in humans and, sleep restriction in the laboratory has been 
shown to affect appetite regulation and metabolism. The circadian sys-
tem plays a role as well: mutations that lengthen circadian period are 
associated with obesity, as is shift work, while circadian misalignment in 
the lab results in metabolic changes that favor the development of obe-
sity. Finally, it has recently been shown that social jet-lag (differences in 
sleep timing between work and free days) is associated with increased 
body mass index (BMI). We endeavored to determine if sleep duration 
was differentially associated with BMI in our cohort of morning and 
evening types.
Methods: Sixty-two (43 female, 34 am types,19-64 years old) healthy 
morning and evening types were studied (Horne-Ostberg score > 59 or 
< 41, respectively). Prior to study subjects reported their habitual sleep 
duration and, height and weight were measured to determine BMI in kg/
m2. Subjects kept a consistent sleep schedule for one week. At the end 
of the week subjects were admitted and blood was drawn every 15 min-
utes for 8 hours in dim light (<10 lux). Plasma melatonin concentrations 
were measured by RIA and the dim light melatonin onset (DLMO) was 
assessed using a 10 pg/ml threshold.
Results: As expected there was a correlation between habitual sleep 
duration and BMI among all subjects with shorter sleep durations as-
sociated with higher BMIs (r = 0.32, p = 0.01, slope = -1.8). This was 
also the case in evening types (r = 0.49, p = 0.009, slope = -2.7) but not 
in morning types who demonstrated a trend in the opposite direction 
(r = 0.30, p = 0.09, slope = 1.4). These results were similar for the entire 
data set (F= 2.411, p = 0.030), evening types (F = 2.204, p = 0.028) 
and morning types (F = 0.817, p = 0.113) when age, gender, midsleep, 
DLMO and midsleep-DLMO interval were included in the multiple re-
gression model.
Conclusion: Evening types, but not morning types, show an association 
between short sleep durations and higher BMIs. This may be partially 
related to greater magnitudes of social jet lag among evening types who 
are often required to make greater shifts in the timing of sleep between 
workdays and days off. As a result, they likely suffer from greater sleep 
loss and greater degrees of circadian misalignment than morning types. 
Evening types also tend to have longer circadian periods and may be at 
higher risk of weight gain under conditions of insufficient sleep.
Support (If Any): K23RR017636 (to JSE) and UL1 RR024120 (to 
OHSU)
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CIRCADIAN PHASE ANGLE OF ENTRAINMENT BETWEEN 
MELATONIN ONSET AND BEDTIME AND WAKEUP-TIME 
IS ASSOCIATED WITH SLEEP DISTURBANCE IN PATIENTS 
WITH CHRONIC INSOMNIA
Wright KP1, Markwald R1, Beals K2, Bell I2, Eichling P2, Bootzin R2
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Introduction: Circadian misalignment can disturb sleep latency and 
reduce total sleep time. We examined whether sleep onset disturbance 
and total sleep time was associated with the phase relationship between 
internal circadian time and sleep in patients with chronic insomnia.
Methods: As part of the baseline assessments of a clinical trial, 34 par-
ticipants [20 females (42.6±13.8y; mean±SD, range 18-63y)] who met 
the research criteria of primary insomnia (SOL of >30min on >3 nights/

week and average TST<6.5h) were studied. Participants who received 
prior treatment for insomnia, performed shift work or traveled across 
>3 time zones within 6m were excluded. Sleep was monitored with 
two-week sleep diaries. Salivary DLMO (3 pg/ml) circadian phase as-
sessments were then obtained in the Sleep Research Laboratory (<25 
lux maximum). Phase angles between DLMO and bedtime and between 
DLMO and get-out-of-bedtime were determined.
Results: Average bedtime (23.9±1.6h; ±SD) and get-out-of-bedtimes 
(7.9±1.6h) were in the typical range. Average DLMO was 21.3±1.7h and 
phase angles between DLMO and bedtime was 2.6±1.5h and between 
DLMO and get-out-of-bedtime was 10.6±1.5h. Significant negative re-
lationships were observed between bedtime phase angle and SOL (r=-
0.40; p<0.05) and bedtime phase angle and TIB (r=-0.41; p<0.05) such 
that participants who went to bed closer to their DLMO showed a longer 
SOL and more TIB. In addition, significant positive relationships were 
observed between get-out-of-bed phase angle and TST (r=0.44; p<0.05) 
and between get-out-of-bed phase angle and TIB (r=0.40; p<0.05) such 
that participants who got out of bed closer to their DLMO showed less 
TST and less TIB.
Conclusion: Our findings demonstrate that that those patients who go 
to bed at too early of an internal circadian phase have longer latencies to 
sleep and shorter TST. These findings suggest that a small degree of cir-
cadian misalignment may contribute to sleep onset and total sleep time 
difficulties in chronic insomnia.
Support (If Any): Takeda Pharmaceuticals North America
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COLLEGE-AGED WOMEN GO TO BED AT A LATER 
CIRCADIAN PHASE THAN MEN
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Introduction: Studies have examined sex differences in circadian 
rhythms with inconsistent findings. Burgess & Fogg (2008) reported no 
sex differences in melatonin phase markers or for phase angles of circa-
dian markers to sleep behavior for participants studied on self-selected 
(free) schedules. In contrast, Cain et al. (2010) reported sex differences 
for circadian rhythms variables, including phase markers and phase an-
gle (women had earlier dim light melatonin onset (DLMO) phase com-
pared to bedtime) for participants on fixed schedules and sex matched 
for bed and rise times. They proposed that these findings may account 
for higher rates of sleep disruption in women. We used two approaches 
in a sample of first-year college students to examine sex differences on 
these measures and whether minutes of reported wake after sleep onset 
(WASO) would also differ.
Methods: Salivary DLMO was measured in college students living on 
self-selected schedules. DLMO phase was estimated from radioimmu-
noassays (Alpco, Salem, NH) by linear interpolation using a 4-pg/ml 
threshold in 30-minute sampling intervals. We calculated mean reported 
bedtimes, wake times, and WASO from online daily diary reports for 
the 7 days preceding saliva collection. Phase angle was computed as 
minutes from DLMO phase to bedtime. Sex differences in phase and 
phase angles were compared for the entire group and subsequently in 
a subgroup where women were matched to men based on bedtime and 
time in bed (TIB).
Results: Our analysis of the unmatched students on self-selected 
schedules included 239 students (mean= 18.6y, sd=.05 y, 132 females). 
DLMO phase was earlier (t=-2.7(237), p=.008) in women (mean=23:12, 
sd=78 m) than men (mean=23:42, sd=90m). Phase angle to bedtime was 
also greater (t=2.6(237), p=.009) in women (mean = 2.6 h, sd=1.2h) than 
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men (mean = 2.2 h, sd=1.4h). The second analysis included 57 pairs of 
women and men matched to within 18 min total difference on bedtime 
and TIB (mean= 9.4m, sd=4.8m). We observed a significant sex differ-
ence (t=2.5(56), p=.011) in DLMO phase (women mean=23:18, sd=72 
m; men mean=23:48, sd=78 m) and in phase angle (t=-2.6(56), p=.011; 
women=2.6 h, sd=1.1h; men=2.1 hours, sd=1.2h). WASO did not differ 
in women and men for either analysis.
Conclusion: The earlier DLMO phase and larger DLMO-to-bedtime 
phase angle in women than men are consistent with the findings of Cain 
et al. (2010). We did not find greater WASO in women as might have 
been predicted from these data.
Support (If Any): MH079179 (MAC) and the Sleep Research Society 
Foundation Elliot D. Weitzman, MD Research Grant
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Introduction: There is great inter-individual variability in tolerance 
to shift work. In the present study, we explore the role that circadian 
adaptation to night work has on various physiological and behavioural 
parameters.
Methods: Fifteen police officers on patrol (age±SD: 30.1±5.2 years; 7 
men, 8 women) working rotating shifts were studied 48 h in the lab be-
fore and after 7 consecutive night shifts. During visits 1 and 2, two 8-h 
sleep periods were scheduled either at night or in the day, respectively. 
Sleep, psychomotor performance, and subjective mood and alertness 
levels were collected in the laboratory. HRV was calculated by discrete 
wavelet transform of the RR interval signal recorded during sleep peri-
ods. Saliva samples were collected to draw the endogenous circadian 
curve of melatonin and cortisol secretion. Participants were considered 
“adapted” if peak melatonin secretion occurred during their diurnal 
sleep period and “non-adapted” otherwise. Mixed effect models were 
used for analyses.
Results: Compared to the non-adapted group, the adapted group had 
larger salivary melatonin phases delay (p<0.001), and longer sleep onset 
latencies (p=0.02). Total sleep time and sleep efficiency were reduced 
during the second compared to the first laboratory visit in the non-
adapted group only (p≤0.02). The adapted group also had faster reaction 
times (p≤0.045), and enhanced subjective alertness (p≤0.01) and mood 
(p≤0.01) with time awake compared to the non-adapted group during 
visit 2. The LF:HF ratio was significantly lower in the adapted group 
compared to the non-adapted group during wakefulness (p=0.02) and 
REM sleep (p=0.049).
Conclusion: Sleep, performance, alertness and mood are affected by 
circadian adaptation to night shift work. These results suggest a greater 
sympathetic dominance in the autonomic nervous control of the heart in 
the absence of circadian adaptation to night shifts.
Support (If Any): This work was supported by an operating grant from 
the Institut de Recherche Robert-Sauvé en Santé et Sécurité du Travail; 
and salary support from the Fonds de la recherche en santé du Québec 
(DBB); and the Institut de Recherche Robert-Sauvé en Santé et en Sé-
curité de Travail (PB).
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Introduction: Actigraphy is commonly used as a non-invasive method 
to study sleep/wake patterns. We decided to explore two aspects of actig-
raphy data. (1) We investigated whether there were circadian rhythms in 
actigraphy counts independent of prior wake or sleep duration. For this 
we used data from inpatient forced desychrony (FD) studies in which 
sleep and wake were evenly distributed across all circadian phases. (2) 
Since understanding the underlying statistical distribution and correla-
tion structure of the activity data is required for performing appropriate 
statistics, we applied a Zero-Inflated Poisson (ZIP) regression model to 
analyze the longitudinal count data that contain extra zeros and corre-
lated data from the same individual.
Methods: Fifty healthy young (19-34 years; 16F) participants with no 
medical, psychological or sleep disorders and using no medications or 
caffeine were studied in inpatient FD protocols with sleep/wake cycle 
(T) durations: T=20 hr (Wyatt 1999), T=28 hr (Gronfier 2007), T=42.85 
hr (Wyatt 2004, Grady 2010) with a 2:1 wake:sleep ratio and T=42.85hr 
(Cohen 2010) with a 3.3:1 wake:sleep ratio. Participants wore an acti-
watch on the non-dominant wrist at all times. Data were divided into 
~4-hr circadian bins (adjusted for each individual’s circadian period 
estimated from melatonin data). Actigraphy data were tested for statisti-
cally Normal, Poisson and ZIP distributions. Twelve participants from 
this dataset are included here. Light level (illuminance) was tested as a 
covariate.
Results: The distribution of activity counts was not statistically Nor-
mal or Poisson, whereas the zero-Inflated Poisson (ZIP) model provided 
an appropriate fit. There was a difference in activity between circadian 
bins (P<0.0001), with the lowest levels at the time of the fitted melato-
nin maximum, independent of sleep/wake state or prior wake or sleep 
duration. Light level also had a positive influence on activity counts 
(P<0.0001).
Conclusion: Results from ZIP models suggest that the distribution of 
activity counts is zero-inflated and there is strong circadian variation. 
This model provides a useful statistical tool to analyze circadian rhythms 
in such activity count data. Summary statistics (e.g., mean and standard 
deviation) based on statistically Normal distributions should not be used 
on actigraphy data, since the results may be misleading. Future work 
will include: (i) adding data from more participants; and (ii) analysis of 
the effects of prior time awake or sleep on actigraphy counts.
Support (If Any): NIH K24-HL105664, R01-HL-114088, RC2-
HL10134, NSBRI HFP02802 plus grants supporting the original 
research.
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Introduction: Dim light melatonin onset (DLMO) phase is correlated 
with bedtime and wake time. Stronger correlations of DLMO with wake 
time vs. with bedtime indicate that morning light may affect circadian 
phase more than evening light. Burgess’s 2010 finding that sleep restric-
tion to 4 h in bed attenuated phase-advancing effects of morning light 
raises the possibility that wake time may have a weaker impact on circa-
dian phase in shorter sleepers. We hypothesized that shorter sleep would 
be associated with a lower correlation between wake time vs. DLMO in 
college students sleeping on self-selected schedules.
Methods: 239 students (mean age±SD=18.6±0.5 yrs, 107 male) com-
pleted daily online sleep diaries. We calculated mean±SD reported 
bedtimes, wake times, and total sleep time (TST) for 7 days preceding 
DLMO. Salivary DLMO was estimated from Alpco radioimmunoas-
says by linear interpolation using a 4 pg/ml threshold with 30-minute 
sampling intervals. We compared Pearson correlations between DLMO 
and sleep variables in groups based on tertiles computed on TST. TST 
group: Short=6.1±0.6 h, Medium=7.1±0.2 h, Long=8.0±0.5 h. We used 
ANOVA with post hoc Tukey HSD to assess mean differences between 
groups. We tested differences between correlations with Fisher’s z-test.
Results: DLMO phase did not differ among groups (Short: 23:22±89 min; 
Medium: 23:32±73 min; Long: 23:20±90 min; F(2,236)=0.496, p=ns). 
Bedtimes differed significantly among the 3 groups (Short: 2:31±55 min; 
Medium: 1:50±57 min; Long: 1:06±53 min; F(2,236)=48.3, p<.001, all 
Tukey HSD p<.001); wake times differed only between Short (8:54±51 
min) and Long (9:25±54 min; F(2,236)=6.90, p=.001; Short vs. Long 
p=.001, Short vs. Medium p=.07, Medium vs. Long p=.31). DLMO 
was correlated with wake time (Short: r=.49, p<.001; Medium: r=.68, 
p< .001; Long: r=.62, p<.001) and bedtime (Short: r=.37, p=.001; Me-
dium: r=.69, p< .001; Long: r=.64, p<.001) in all 3 groups. The differ-
ences in the correlation between wake time and DLMO did not reach 
statistical significance for Short vs. Medium (z =1.82, p=.06) or Short 
vs. Long (z=-1.19, p=.12). The Short group had a weaker correlation 
between DLMO and bedtime than Medium (z=-2.78, p=.005) and Long 
(z=-2.29, p=.02).
Conclusion: Short sleep diminished the strength of the association 
between DLMO and bedtime in our sample, and there was a trend for 
weaker correlation between wake time and DLMO in the shortest sleep-
ers. TST may alter entraining effects of light.
Support (If Any): MH079179 and the Sleep Research Society Foun-
dation Elliot D. Weitzman, MD Research Grant (MAC), MH086689 
(KMS), l’Institut Servier, Neuilly-sur-Seine, France (TR)
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Introduction: Self-reported drowsiness indicators correlate with im-
paired psychomotor performance. However, few studies have evaluated 
whether they accurately predict impaired performance during actual 
driving. We assessed the relationship between self-reported drowsiness 
indicators and critical driving events during an instrumented vehicle 
drive in night shift workers.
Methods: Sixteen healthy night shift workers (age 18-65) completed 
two, counterbalanced 2-hour drives in an instrumented motor vehicle on 
a two-lane 0.8-km closed-loop driving track. One drive was completed 
after at least 7 hours of sleep the previous night and a second drive after 
night shift work. Self-reported indices of drowsiness were collected dur-
ing a brief stop every 15 minutes, including the Karolinska Sleepiness 
Scale (KSS), frequency of specific symptoms of sleepiness (scale 1-7) 
and self-rated likelihood of falling asleep (scale 1-5). Self-reported in-
dices were correlated with critical driving events, when the vehicle left 
the lane and an investigator applied a secondary emergency brake, in the 
subsequent 15 minutes of driving.
Results: Subjective sleepiness (KSS) was related to the occurrence of 
critical driving events in the subsequent 15 minutes (OR 1.60, 95%-CI 
1.28-2.00). Drivers were sleepy to extremely sleepy prior to 82% of 
events. Specific sleepiness symptoms also predicted driving events. All 
driving events occurred after drivers had self-reported “difficulty keep-
ing eyes open” at least occasionally (OR 1.75, 95%-CI 1.36-2.15). In 
contrast, self-reported “head dropping” was not a sensitive predictor, as 
45% of events occurred without prior reporting of this symptom. Driv-
er’s self-rated likelihood of falling asleep was related to driving events 
(OR 1.97, 95%-CI 1.64-2.37); however drivers only believed they were 
likely to fall asleep prior to 45% of events.
Conclusion: Night shift workers were aware of sleepiness and/or other 
drowsiness indicators prior to critical/near-crash driving events; how-
ever this did not always translate into a judgment that they were likely 
to fall asleep.
Support (If Any): Institute for Breathing and Sleep Research Grant, 
Austin Health Liberty Mutual Insurance, in kind support.

0134
CIRCADIAN ACROPHASE AND AMPLITUDE OF SLEEP-
DISORDERED BREATHING IN RATS
Fink AM, Topchiy I, Waxman J, Riley B, Radulovacki M, Carley DW
Center for Narcolepsy, Sleep and Health Research, University of 
Illinois at Chicago, Chicago, IL, USA

Introduction: In humans, sleep-disordered breathing (SDB) may be 
influenced by endogenous propensity (genetic factors) and circadian 
vulnerability. We examined both factors in a rodent model of SDB using 
a strain with high spontaneous apnea propensity (Brown Norway [BN] 
rats, N=13) and another with lower propensity (Zucker Lean [ZL] rats, 
N=14). Using hyperoxia (100% oxygen) we acutely exacerbated sleep 
apnea. We hypothesized that each strain would differentially exhibit 
SDB across the circadian day.
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Methods: Animals underwent 20-hour polysomnography while housed 
in single plethysmographic chambers. After adaptation, rats were ran-
domized to receive room air (controls; BN: n = 5, ZL: n = 7) or hyperox-
ia (BN: n = 8, ZL: n = 7) during recordings. We calculated apnea indices 
([AI] apneas per hour) in rapid eye movement (REM) sleep and non-
REM sleep (2-hour segments). Circadian variation was analyzed using 
cosinor analysis and group mean cosinor analysis. Data are mean±SEM; 
ZT0 represents lights on, and ZT12 represents lights off.
Results: We identified circadian rhythms in AI in all animal subgroups. 
This rhythm was particularly evident during REM sleep when BN hy-
peroxia rats demonstrated significantly greater amplitude for AI com-
pared with other groups (p = .02). Data for REM sleep AI were: BN 
controls (acrophase = 0.9±0.4 hours, amplitude = 15.0±5.8 apneas/
hour, R2 = 0.4±0.1), BN hyperoxia (acrophase = 14.1±3.7, amplitude 
= 74.1±21.8, R2 = 0.6±0.1), ZL controls (acrophase = 18.2±3.4, am-
plitude = 17.2±11.6, R2 = 0.5±0.2), and ZL hyperoxia (acrophase = 
19.9±3.8, amplitude = 23.1±6.6, R2 = 0.5±0.1). During non-REM sleep, 
BN hyperoxia rats also exhibited significantly greater amplitude for AI 
compared with other groups (p = .001). The AI data for non-REM sleep 
were: BN controls (acrophase = 13.3±4.1, amplitude = 3.7±0.4, R2 = 
0.2±0.1), BN hyperoxia (acrophase = 11.2±3.3, amplitude = 12.9±2.9, 
R2 = 0.6±0.1), ZL controls (acrophase = 19.4±3.3, amplitude = 2.3±0.5, 
R2 = 0.3±0.1), and ZL hyperoxia (acrophase = 12.3±3.6, amplitude = 
4.5±1.0, R2 = 0.5±0.1).
Conclusion: We demonstrated circadian rhythms in rodents with high 
and low sleep apnea propensity. These data underscore the potential for 
circadian vulnerability and may have implications for the diagnosis and 
clinical management of SDB.
Support (If Any): National Institute on Aging (R01AG016303) and 
University of Illinois at Chicago Chancellor’s Discovery Fund

0135
THE RELATIONSHIP BETWEEN OBJECTIVELY MEASURED 
SLEEPINESS AND DRIVING ABILITY
Haimov I, Cale M, Shafran Y, Tzischinsky O
Department of Psychology, The Max Stern Academic College of Emek 
Yezreel, Emek Yezreel, Israel

Introduction: The complex task of driving requires driver vigilance, 
attention and ability to perceive, comprehend, react and adapt. While it 
appears self-evident that most, if not all, of these functions are affected 
by fatigue and drowsiness, little direct, concrete proof exists. Therefore, 
the aim of the present study was to examine the relationship between 
objectively measured sleepiness and driving ability.
Methods: Twelve adults (mean age 24.5± 1.4 years: 6 males, 6 females) 
participated in the study. During the entire study period (24 hours of 
continuous awakening) participants were tested every three hours with 
a battery of computerized tests (Vienna Test System) known to signifi-
cantly correlate with accident involvement and with the Pupillographic 
Sleepiness Test (PST) that objectively measures sleepiness. The PST 
consists of an 11-minute recording by infrared video pupillography 
of the sitting participant’s pupil diameter, followed by automated data 
analysis. Spontaneous pupillary oscillations provide objective and quan-
titative measures of tonic central nervous activation, which is a precon-
dition for higher level mental performance. In sleepy subjects the pupil 
shows spontaneous oscillations with a predominantly low frequency 
component and amplitudes reaching several millimeters.
Results: Analysis revealed significant difference between day and night 
tests in mean motor reaction time [t(11)=3.61; p<0.01], in distribution 
reaction time [t(11)=2.89; p<0.05], and in the percentage of wrong re-
sponses [t(11)=-1.80; p<0.001]. Likewise, analysis revealed a significant 
correlation between PST Index and mean motor reaction time (r=0.94; 
p<0.01), between PST Index and distribution reaction time (r=0.84; 
p<0.05), and between PST Index and percentage of wrong responses 
(r=0.80; p<0.005).

Conclusion: The results suggest that driving ability is directly and high-
ly related to fatigue and sleepiness. This exploratory study can shed light 
on the role fatigue plays in decreased driving skills and increased road 
accidents.

0136
ZOLPIDEM INCREASES SUBJECTIVE SLEEP TIME 
ESTIMATIONS IN DAYTIME NAPS
Rowe KM1, McDevitt EA1, Cellini N2, Duggan KA1, Ricker AA1, 
Mednick SC1

1Department of Psychology, University of California, Riverside, 
Riverside, CA, USA, 2Department of General Psychology, University 
of Padua, Padua, Italy

Introduction: Changes in context, physiology and environment can al-
ter time perception during wake. We examined the effect of zolpidem on 
time perception during sleep and correlated sleep features (wake after 
sleep onset (WASO), sleep latency and total sleep time (TST)) with sub-
jective sleep time (SST) estimations. We asked: 1) What is the effect of 
zolpidem on SST? and 2) Which features of sleep are associated with 
SST?
Methods: In a within-subjects design, 19 (11F) healthy, young adults, 
received zolpidem (5mg or 10mg) or placebo, followed by a 90-minute, 
polysomnographically recorded nap and SST was reported on a post-nap 
questionnaire. We evaluated SST estimations in minutes (Ts) and the dif-
ference between SST and TST (Td), where a positive score indicated an 
overestimation of sleep time. We analyzed drug effects using a repeat-
ed-measures ANOVA on the following variables: Ts, Td, WASO, sleep 
latency, and TST. Correlations between SST, and the aforementioned 
sleep features were evaluated.
Results: Both zolpidem groups showed longer Ts compared to placebo 
(5mg: p=.03; 10m: p=.005). Td indicated TST was underestimated more 
in the placebo condition compared with zolpidem (5mg p=.100 and 10m 
p=.003). WASO was negatively correlated with Ts in all three drug con-
ditions (placebo (r=-.729, p=.001), zolpidem 5mg (r=-.826, p=.000) and 
zolpidem 10mg (r=-.635, p=.005)). Zolpidem (10 mg) also showed sig-
nificantly higher WASO (p<.006) compared to placebo. No significant 
differences in TST or sleep latency were observed.
Conclusion: A pharmacological intervention produced longer sleep 
time estimations in zolpidem compared to placebo. Sleep time biases 
were negatively correlated with WASO within each condition, suggest-
ing that zolpidem may increase subjective sleep time by decreasing min-
utes of WASO.
Support (If Any): NIH award to Sara Mednick: K01 MH080992

0137
MORNINGNESS-EVENINGNESS AND SELF-ESTIMATED 
SLEEP DECREMENTS ARE ASSOCIATED WITH COLLEGE 
MAJOR SELECTION
Brown FM, LaJambe CM
Psychology, The Pennsylvania State University, University Park, PA, 
USA

Introduction: Previous educational research has shown academic ma-
jor field-of-study selection is motivated by personality and sociocultural 
factors. Few studies have considered whether biological predispositions 
might influence or limit college major selection. We examined whether 
morningness-eveningness (M/E) predisposition and current sleep sched-
ules relate to students having particular college majors.
Methods: Completed Basic Language Morningness (BALM) scales 
and Morningness-Eveningness Questionnaires (MEQ) were analyzed 
from 899/1,200 junior/senior university students (age 18.7±1.0; 25.7% 
male), where 10+ students were available in each of 30 college majors. 
Of these, 492 students completed questions about preferred and actual 
weekday bed- and wake times, and actual weekday and weekend sleep 
durations. Variables calculated were preferred-minus-actual scores for 
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weekday delayed bedtimes (wDbed) and for weekday advanced wake 
times (wDwake), and preferred-minus-actual sleep hours on weekdays 
(wDslp) and on weekends (wEslp), indicating sleep deficits. One-way 
ANOVAs compared these variables between college majors.
Results: Majors varied equally in BALM and MEQ scores (p=.017). 
The most relative evening-oriented majors were Management Science 
& Information Systems (BALM: 27.3±4.4) and Administration of Jus-
tice (MEQ: 39.0±9.6), while the most relative morning-oriented major 
was Nutrition (BALM: 35.0±6.9, MEQ: 48.0±9.2). Majors were similar 
for wDbed and wDwake (p>.05), but differed for wDslp (p=.030) and 
wEslp (p=.024). Media majors had the largest sleep deficits (wDslp: 
3.6±2.9hr, wEslp: 3.0±3.0hr) while Speech Communication majors had 
the least (wDslp: 0.30±0.6hr, wEslp: 0.17±0.29hr). The wDslp frequen-
cies for the 30 majors were <1hr=4, 1-2hr=11, 2-3hr=14, and for Media 
>3hr. For wEslp, frequencies for majors were <1hr=20 and 1-2hr=9, 
while Media remained at >3h.
Conclusion: Choice of academic major is associated with M/E score and 
self-rated sleep decrements. Knowledgeable individuals could be select-
ing their future occupation (via their present academic major choice) 
based upon its expected usual working hours, commensurate with their 
M/E profile to increase work productivity and minimize chronic partial 
sleep loss.

0138
ASSOCIATION BETWEEN AGING AND CHRONOTYPE, 
SLEEP PROPERTIES, AND DEPRESSIVE STATES: A FIVE-
YEAR FOLLOW-UP STUDY
Kitamura S, Hida A, Mishima K
Department of Psychophysiology, National Center of Neurology and 
Psychiatry, Kodaira, Japan

Introduction: Although a series of cross-sectional studies have sug-
gested that greater age is associated with morning preference in adult 
humans, we have only insufficient data concerning age-related changes 
in diurnal preference and sleep habit, which were confirmed by longitu-
dinal observation in same individuals. In this study, we conducted a five-
year longitudinal survey to investigate the changes in diurnal preference 
and their effects on the sleep and mood states among Japanese adults.
Methods: Participants are 77 healthy Japanese subjects (mean age 38.8 
± 1.2 (SEM), range 20-58 years, 68.8 % female) who had completed 
the questionnaire-based survey in 2000 and 2005 using Morningness-
Eveningness Questionnaire (MEQ), the Pittsburgh Sleep Quality Index 
(PSQI) and the Center for Epidemiologic Studies Depression Scale 
(CES-D).
Results: As a whole, mean ME scores increased from 52.5 (0.9) points 
to 53.9 (0.9) points, resulting in 1.4 point shift to morning preference. 
Mean bedtime and wake time advanced by 12.7 (1.0) and 7.8 (0.6) 
minutes, respectively. In 5 years, 44 subjects (57.1%) shifted to morn-
ing preference, while 28 (36.4%) shifted to evening preference and 5 
subjects (6.5%) showed no change in diurnal preference. The changes 
in diurnal preference were correlated with the incidence of poor sleep 
quality and daytime sleepiness are higher. Moreover, the shift to evening 
preference was related to the higher depressive states independent of the 
current chronotypes.
Conclusion: In accordance with existing studies, the relationship be-
tween aging and morning tendency was seen even in same individuals 
over five years. However, about one thirds of subjects showed evening-
ness tendencies. Also, it is to be noted that eveningness tendency per se 
is associated with the incidence of sleep problems and depressive states 
regardless of their present chronotypes.

0139
CHRONOTYPE AND VULNERABILITY TO IMPAIRMENT 
FROM SLEEP LOSS ON BEHAVIOURAL INHIBITION TASK
Taillard J1,2, Capelli A1,2, Sagaspe P1,2, Rascol O4, Beck A3, Philip P1,2

1SANPSY, University de Bordeaux, Bordeaux, France, 2SANPSY, 
CNRS, Bordeaux, France, 3MEDES, Toulouse, France, 4Clinical 
Pharmacology and Neurosciences, Hospital and University Paul 
Sabatier of Toulouse, Toulouse, France

Introduction: Circadian profile of cognitive performance did not differ 
between morning and evening types (Taillard et al., 2011). Furthermore, 
evening types were found to maintain optimal alertness throughout their 
nighttime, whereas morning types could not (Taillard et al., 2011). The 
aim of the study was to evaluate the influence of chronotype on the time 
course of behavioural inhibition (complex cognitive task) under con-
trolled high or low sleep pressure conditions.
Methods: Seven morning- (mean age =22.7 ± 2.6) and 7 evening-type 
(mean age= 22.7 ± 3) male subjects were included in the study. The 
volunteers were placed for 40 hours in ‘‘constant routine’’. In the ‘‘Sleep 
Deprivation SD’’ condition, volunteers were kept awake for 40 hours. 
In the ‘‘NAP’’ condition, volunteers adopted a short wake/sleep cycle 
(150/75 min) Performances were evaluated by a Go/Nogo task, assess-
ing inhibitory motor control, repeated every 3H45.
Results: In the SD condition, reaction time (processing speed) and % 
missed go (sustained attention) had a similar time course for both chro-
notypes. In other hand, the time course of % false positive responses to 
Nogo signal (behavioural inhibition) during extended wakefulness dif-
fered between chronotypes : morning-types showed difficulty in abil-
ity to inhibit an inappropriate prepotent response during night while in 
evening-types this ability is fully preserved during the extended wake-
fulness F(10, 204) = 2.45 ; p=0.009)). In NAP condition, chronotype did 
not influence the time course of inhibitory motor control.
Conclusion: Morning-types have the same time course of processing 
speed and sustained attention during extended wakefulness than eve-
ning types. Evening types were found to maintain behavioural inhibi-
tion during their nighttime, whereas morning types could not (deficit in 
inhibition).

0140
CIRCADIAN ACTIVITY RHYTHM PATTERNS IN NON-
DEMENTED OLDER WOMEN AND COGNITIVE FUNCTION 
5 YEARS LATER
Walsh CM1, Tranah GJ5, Stone KL5, Blackwell T5, Redline S6,7,8, 
Paudel ML9, Ancoli-Israel S10, Kramer JH1, Yaffe K2,3,1,4

1Neurology, UCSF, San Francisco, CA, USA, 2Psychiatry, UCSF, 
San Francisco, CA, USA, 3Epidemiology and Biostatistics, UCSF, 
San Francisco, CA, USA, 4Memory Disorders Clinic, SFVAMC, San 
Francisco, CA, USA, 5California Pacific Medical Center Research 
Institute, UCSF, San Francisco, CA, USA, 6Sleep Medicine, Harvard 
Medical School, Boston, MA, USA, 7Medicine, Brigham and Women’s 
Hospital, Boston, MA, USA, 8Medicine, Beth Israel Deaconess 
Medical Center, Boston, MA, USA, 9Epidemiology and Community 
Health, University of Minnesota, Minneapolis, MN, USA, 10Psychiatry, 
UCSD, La Jolla, CA, USA

Introduction: Patients with dementia often have impaired sleep wake 
cycles and circadian rhythms but the direction of this association is less 
clear. The object of this study was to determine whether circadian activ-
ity rhythm (CAR) patterns were associated with cognitive tasks 5 years 
later.
Methods: We studied 1,298 community dwelling older women 
(age=82.8±3 years), as part of an ongoing prospective study. Women 
with dementia at initial assessment were excluded. CAR measures were 
obtained from actigraphy and analyzed as phase of peak activity (ac-
rophase) and quartile of amplitude (peak-to-nadir difference), mesor 
and robustness of rhythm. Cognitive performance was assessed using 
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Modified Mini Mental Status Exam (3MS), California Verbal Learning 
Task (CVLT-II) 10-minute delayed recall, backward digit span, Trails B, 
categorical fluency and verbal fluency 5 years later. We used ANCOVA 
to determine differences in cognitive performance between the highest 
and lowest category of each predictor. Analyses were adjusted for age, 
education, body mass index, caffeine use, physical activity, depression, 
antidepressant or benzodiazepine use, and comorbidities.
Results: Overall, weaker CAR patterns were associated with poorer 
performance on measures of executive function (Trails B and categori-
cal fluency) but not on other cognitive domains. Specifically, women 
with lower amplitude performed worse on both Trails B and categori-
cal fluency (p<0.05) and those with lower mesor or weaker robustness 
had worse categorical fluency (p≤0.05). Participants with delayed ac-
rophase had worse performance on Trails B (p<0.05) and a trend to-
wards worse scores on categorical fluency and 3MS (p=0.06 for both). 
In summary, circadian measures were related to executive function 
tasks involving processing speed, along with either task switching or 
the lexical axis.
Conclusion: CAR patterns in older non-demented women are associ-
ated with worse executive function (but not performance on other cogni-
tive tasks) 5 years later. Etiology of this requires further study and may 
involve underlying vascular disease.
Support (If Any): The Study of Osteoporotic Fractures (SOF) is sup-
ported by National Institutes of Health funding. The National Institute 
on Aging (NIA) provides support under the following grant numbers: 
R01 AG005407, R01 AR35582, R01 AR35583, R01 AR35584, R01 
AG005394, R01 AG027574, and R01 AG027576, R01 AG026720.
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DAY/NIGHT VARIABILITY IN BLOOD PRESSURE: 
INFLUENCE OF POSTURE AND PHYSICAL ACTIVITY
Morris CJ1,2, Hastings J3,4, Boyd K3,4, Krainski F3,4, Perhonen M3,4, 
Scheer FA1,2, Levine B3,4

1Brigham & Women’s Hospital, Boston, MA, USA, 2Harvard Medical 
School, Boston, MA, USA, 3University of Texas Southwestern Medical 
Center, Dallas, TX, USA, 4Texas Health Presbyterian Hospital Dallas, 
Dallas, TX, USA

Introduction: Blood pressure (BP) is highest during the day and lowest 
at night. Absence of this rhythm is a predictor of cardiovascular mor-
bidity and mortality. Contributions to the 24-h BP rhythm of day/night 
changes in posture and physical activity are not well understood. We 
hypothesized that postural changes and physical activity contribute sub-
stantially to the day/night rhythm in BP.
Methods: Twelve healthy, sedentary, non-obese, normotensive male 
adults (age, 19-50) participated. In each participant, BP was measured 
for 24 h, every 30-60 min, in ambulatory and bed rest conditions using 
an ambulatory BP monitor. When ambulatory, subjects followed their 
usual routines without restrictions to capture the “normal” condition. In 
the bed rest trial, subjects were constantly confined to bed in a 6-degree 
head-down position; therefore posture was constant and physical activ-
ity was minimized.
Results: Mean (±SEM) 24-h systolic BP was the same in ambulatory 
(119±2 mmHg) and bed rest conditions (119±3 mmHg; P=0.87). Twen-
ty-four-hour diastolic BP was similar in the ambulatory (68±2 mmHg) 
and bed rest trials (69±3 mmHg; P=0.71). Sleep period reduction in sys-
tolic BP was similar in ambulatory (-11±2 mmHg) and bed rest condi-
tions (-8±3 mmHg; P=0.38). Diastolic BP decreased similarly during the 
sleep period in the ambulatory (-8±1 mmHg) and bed rest trials (-4±2 
mmHg; P=0.12). The morning “surge” in diastolic BP was attenuated in 
the bed rest trial (P=0.001), and there was a statistical trend for the same 
effect in systolic BP (P=0.063).
Conclusion: The morning increase in BP was attenuated in the bed rest 
trial, suggesting that the adoption of an upright posture and/or physical 
activity in the morning contributes to the morning BP surge. A large 24-h 
BP rhythm was still present in our bed rest trial, indicating typical daily 

changes in posture and/or physical activity do not entirely explain 24-h 
BP variation under normal ambulatory conditions.
Support (If Any): NAS 96-OLMSA-01B; NNH047ZUU003N; RR-
00804; NASA NCC 9-58; P30-HL101299; R01-HL094806
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SLEEP-INDEPENDENT CIRCADIAN RHYTHM OF 
ALDOSTERONE SECRETION IN HEALTHY YOUNG ADULTS
Park H1,2, Scheuermaier K1, Chang A1, Wang W1, Duffy JF1

1Division of Sleep Medicine, Brigham & Women’s Hospital and 
Harvard Medical School, Boston, MA, USA, 2Division of Graduate 
Medical Sciences, Boston University School of Medicine, Boston, MA, 
USA

Introduction: Urine output is influenced by water and sodium balance, 
and is regulated by hormones including the renin-angiotensin-aldoste-
rone system. There is a day-night variation in urine output, with ~25% of 
24-h production at night. While posture plays a role, studies by Mills et 
al. revealed that the day-night difference is due in part to an endogenous 
rhythm. Several of the hormones involved in fluid and sodium regula-
tion have been reported to show diurnal variations, but whether these 
represent circadian rhythms or effects of day-night changes in behavior 
is not clear. Aldosterone levels are higher at night, but this has been re-
ported to be due to sleep enhancement. Here, we investigated whether 
aldosterone levels vary between day and night independent of changes 
in posture and sleep.
Methods: Ten healthy adults (23.1±2.81 yr; 9M) were studied in a 40h 
constant routine (CR). The CR consisted of wakeful bed rest in a semi-
recumbent posture in dim light. The isocaloric diet included 150 mEq 
Na+, 100 mEq K+, and 2500 mL fluids/day provided in identical hourly 
snacks. Every 4h a blood sample was collected from an IV placed in a 
forearm vein. Between samples, 0.45% saline was infused at 40 mL/
hour to maintain the sampling system. Samples (n=10/participant) were 
assayed for aldosterone using a radioimmunometric assay with a sensi-
tivity of 2.3 ng/mL and a precision of 4-10%. Cosinor analysis was used 
on the group average data to determine whether there was significant 
rhythmicity.
Results: There was a circadian variation in aldosterone during the CR 
[F2,7=16.204, p=0.0024], and the waveform was well-described by the 
cosine model [R2=0.8224]. The mesor of the average waveform was 
3.36 ng/dL, and the amplitude was 0.55 ng/dL. Individual mean aldoste-
rone levels ranged from 2.54-4.66 ng/dL.
Conclusion: We found evidence for a sleep-independent increase in al-
dosterone at night. This circadian rhythm in aldosterone secretion may 
contribute to the rhythm in urine production. Additional studies with 
more frequent sampling, and inclusion of more women and older adults 
may elucidate the role played by aldosterone rhythmicity under normal 
conditions, and whether changes in aldosterone rhythmicity contribute 
to conditions such as nocturnal enuresis or nocturia.
Support (If Any): Supported by R01 HL080978; R01 AG06072; F32 
AG03910; T32 HL07901; UL1 RR025758; and the Brigham and Wom-
en’s Hospital BRI Fund to Sustain Research Excellence.
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ASSOCIATIONS BETWEEN MORNING LIGHT LEVELS AND 
CIRCADIAN PHASE IN YOUNG CHILDREN
Akacem LD, Simpkin CT, Wright KP, LeBourgeois MK
Integrative Physiology, University of Colorado Boulder, Boulder, CO, 
USA

Introduction: Large individual differences in the timing of the circadian 
system are well-known. Even in young children, we have found a range 
of almost 3h in circadian melatonin phase. The interaction between in-
trinsic and extrinsic factors (e.g., circadian period, circadian clock genes, 
light timing, intensity and duration, sleep schedules) may influence such 
inter-individual variability. This study examined whether morning light 
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exposure is associated with circadian phase and its relationship to sleep 
timing in young children.
Methods: Data were collected on 11 children aged 30-36 months (5 
females). Children slept on a parent-selected schedule for 5 days, fol-
lowed by a home-based salivary dim-light melatonin onset (DLMO) 
assessment during which samples were collected every 30min for 6h 
concluding one hour past their average bedtime (<10 lux). Saliva was 
assayed for melatonin, and DLMO was computed as the rise above 4pg/
mL. For the duration of the study, sleep and light exposure (lux) were 
measured by wrist actigraphy. Lux levels in the 2h following wake time 
were averaged. Phase angles between DLMO and sleep start time and 
DLMO and sleep end time were calculated.
Results: Average DLMO occurred at 19:32 ±0:49, sleep start phase an-
gle was 1h25min ±54min, and sleep end time phase angle was 11h23min 
±46min. In the 2h following wake time, children were exposed to an av-
erage of 234.9 ±280.0 lux. Children exposed to more morning light had 
earlier DLMOs (r=-.54, p=.043) and wider sleep start (r=-.82, p=.001) 
and sleep end (r=.75, p=.004) phase angles.
Conclusion: Our findings suggest that morning light exposure contrib-
utes to inter-individual differences in the timing of the circadian clock 
and its relationship to sleep. Although a light PRC is not established in 
young children, these results indicate children - like adults - are also 
sensitive to light in the hours just after waking in the morning. Future 
studies should examine associations in young children between lux lev-
els and DLMO at other sensitive times on the PRC.
Support (If Any): NIH R01-MH086566 to MKL
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CONSTRUCT VALIDITY OF SOCIAL JETLAG: A 
PRELIMINARY ANALYSIS
Crowley SJ, Molina TA, Ture AB, Burgess HJ
Biological Rhythms Research Laboratory, Department of Behavioral 
Sciences, Rush University Medical Center, Chicago, IL, USA

Introduction: Social jetlag - a behavioral construct estimating misalign-
ment between social schedules and the circadian system (Wittmann et 
al., 2006) - is associated with negative health outcomes. Construct valid-
ity using objective sleep and circadian measures, however, is lacking. 
We examined associations between social jetlag and weekday phase 
angles of entrainment and hypothesized greater social jetlag predicts 
more narrow phase angles.
Methods: Twenty-four healthy adults (10 males) ages 19-40 years 
(mean=27.4, SD=5.7 years) completed one of two protocols in which 
they kept self-selected sleep schedules at home for one week while 
wearing a wrist actigraph and completing daily sleep logs. On Thursday 
or Friday evening, salivary melatonin was collected every 30 minutes in 
the laboratory in dim light to determine the DLMO. Participants com-
pleted the Munich ChronoType Questionnaire, from which social jet 
lag (free-day - workday midsleep times) was derived. Actigraphic sleep 
start, midsleep, and wake times were averaged over the 4 or 5 weekdays 
immediately before assessing DLMO, from which three weekday phase 
angles (DLMO to sleep start, midsleep, and wake times) were derived. 
Pearson correlation coefficients were computed between social jetlag 
and phase angles.
Results: Social jetlag ranged from 0 to 3.8 h (mean=1.6, SD=1.1 h). 
Social jetlag was negatively correlated with midsleep phase angle (r= 
-.40, p=.05) and wake phase angle (r= -.52, p= .01), but not sleep start 
phase angle (r= -.18, p= 0.39).
Conclusion: These data suggest that social jetlag has good construct va-
lidity based on significant correlations with weekday wake and midsleep 
time phase angles. The lack of association with sleep start phase angle 
may be explained by weekday bedtime being less constrained by social 
responsibilities and more controlled by the individual. Social jetlag is 
likely a good behavioral indicator of mild weekday circadian misalign-
ment; though, a larger sample with wider age range is needed to confirm 
these preliminary findings.

Support (If Any): R01 HL083971 to HJB
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Introduction: Age-related change in circadian phase may contribute 
to early morning awakenings in the elderly. It has been proposed that 
these changes with advancing age may be associated with a reduction 
of the photic sensitivity in the circadian timing system. Additionally, it 
has been proposed that the optimal light timing for phase shifting could 
be different in older adults. This project compared the phase shifting 
response to light in young and older subjects following exposure to 2 in-
tensities of light at 3 different times relative to the core body temperature 
minimum (CBTmin).
Methods: The phase shifting response to light was assessed in 29 
healthy young (Age: 26.8±10.6 years; M:F=8:21) and 17 healthy older 
subjects (Age: 66.5±5.8 years; M:F=6:11). Subjects were instructed to 
maintain a regular sleep schedule, which was monitored for 1 week be-
fore the 4 night/3 day laboratory stays. Subjects were randomized to one 
of 3 time points (-8h, -3h, or 3h) relative to the CBTmin measured on the 
baseline night, and were exposed in a randomized order to 1.5h light at 
2 intensities (2,000 and 8,000lux) on 2 different occasions, separated by 
at least 3 weeks. Phase shifts were analyzed by the time that melatonin 
levels rose to 50% of maximum (DLMO 50%) on the nights before and 
after the light exposure.
Results: The time of DLMO 50% on the baseline night was significantly 
earlier in the older adults (22.96±1.54hr vs. 21.66±1.71hr, p < 0.001). 
Light-induced changes in the time of DLMO 50% with light exposure 
at 3 different times were as follows (young vs. older subjects, mean± 
sd (hr)): -0.82±0.75 vs-1.19±1.02 at -8h; -0.82± 0.63vs-0.84± 0.73 
at -3h; +0.13±0.61vs-0.18± 0.86 at 3h. Analysis by 2-factor ANOVA 
showed no significant effect of age(F1,8=0.50 at -8h ; F1,17=0.01at -3h 
; F1,8=2.08 at 3h) or intensity (F1,8=0.07 at -8h ; F1,17=0.40 at -3h ; 
F1,8=1.10 at 3h) on phase shifts of DLMO 50%.
Conclusion: There was no significant difference in the magnitude of 
light-induced phase shifts of the melatonin onset between young and 
older adults with 1.5hr of light at either 2,000 or 8,000 lux. The hypoth-
esis that age-related changes in the phase shifting response to light may 
contribute to phase advances in older adults was not supported by the 
results of this study. Other circadian phase markers, including melatonin 
offset, should be evaluated further in order to support this result.
Support (If Any): This work was supported in part by a grant from 
the National Center on Clinical Research Resources (NCRR-0048), and 
Public Health Service grants R01 HL67604 and P01 AG11412.
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Introduction: U.S. commercial motor vehicle drivers may be on duty 
14h per day for 5 days maximally, and then must take a 34h restart break 
before beginning another duty cycle. In a laboratory study simulating 
this work schedule, we showed previously that for nighttime drivers 
the 34h restart break does not provide adequate recovery of cognitive 
performance deficits from prior sleep loss and circadian misalignment. 
A reason for this is that for nighttime drivers, a 34h restart break af-
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fords only one nighttime sleep period for recuperation. Here we examine 
whether circadian phase shifting may also play a role.
Methods: N=13 healthy subjects (ages 22-39; 7 females) participated in 
a 14-day laboratory study involving a simulated shiftwork schedule with 
two 5-day nighttime duty periods and an intervening 34h restart break. 
Subjects first had a 10h time in bed (TIB) nighttime baseline sleep and a 
5h TIB afternoon nap. They then began the first duty cycle, with 5 night-
time wakefulness and performance testing periods interspersed with 
four 10h TIB daytime sleep periods. The 34h restart break contained 
a 5h TIB morning nap, a 10h TIB nighttime sleep period, and a 5h TIB 
afternoon nap. Subjects then began an identical second duty cycle. The 
study ended with a 5h TIB morning nap and a 10h TIB nighttime recov-
ery sleep. Sleep periods were PSG recorded and scored using published 
AASM criteria. To track circadian phase shifting, salivary melatonin 
was sampled using passive drool before and after the baseline, restart 
and recovery nighttime sleep periods and before the morning naps. Light 
levels were below 50 lux, but sampling opportunities were insufficiently 
long to reliably estimate dim light melatonin onset. We therefore ex-
amined changes across the study in absolute melatonin concentrations 
(Bühlmann Direct Saliva Melatonin ELISA).
Results: Melatonin concentrations prior to nighttime sleep declined 
across the 14-day study (mixed-effects ANOVA, F[2,275]=7.43, 
P<0.001) and melatonin concentrations in the morning increased steadi-
ly (F[2,329]=7.85, P<0.001), suggesting that circadian phase delayed 
progressively through the simulated shiftwork protocol. This was cor-
roborated by REM sleep durations during daytime sleep periods, which 
are modulated by circadian rhythm. REM sleep increased from the first 
to the second duty cycle (F[1,41]=6.02, P=0.019).
Conclusion: Consecutive 5-day nighttime duty cycles may be associ-
ated with progressive circadian phase delay, which does not appear to be 
reset by a 34h restart break.
Support (If Any): Federal Motor Carrier Safety Administration award 
DTMC75-07-D-00006
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Introduction: Motor activity exhibits robust fractal fluctuations with 
similar temporal structure and statistical properties at different time 
scales. This multiscale regulation persists during light-dark and constant 
dark conditions but is disrupted in animals after the lesion of suprachi-
asmatic nucleus (SCN). Here we tested whether the SCN’s impact on 
fractal activity regulation occurs via dorsomedial hypothalamic (DMH) 
nucleus, an important neural node influencing motor activity and likely 
being involved in food anticipation. Furthermore, we explore how 24-
hour rhythm of food availability affects fractal activity regulation.
Methods: We studied locomotor activity of 6 Wistar rats that underwent 
a 29-day food restriction (FR) protocol twice, one after DMH lesion 
(DMHx) and the other one after DMH and SCN lesion (DMHSCNx). 
The FR protocol contains: a 13-day baseline without FR; and a 16-day 
FR period (food only available at Zeitgeber time 6-7 hour). Detrended 
fluctuation analysis (DFA) was used to quantify fractal correlations in 
activity fluctuations across time scales from 1-20 hours.

Results: Baseline activity fluctuations possessed different fractal cor-
relations in two time scale regions (Region I: < 4 hours; and Region II: 
>4 hours), indicating altered fractal regulation. Compared to Region I, 
activity fluctuations in Region II became more random as characterized 
by the decrease in a DFA-derived exponent that quantifies the correla-
tion property in activity fluctuations, i.e., α1 (Region I) > α2 (Region II). 
The difference was much smaller after DMHx (mean±SE: 0.25±0.07; 
p=0.011) than the difference after DMHSCNx (0.53±0.04; p<0.0001). 
With FR, the difference between α1 and α2 became not significant for 
DMHx (0.12±0.09; p>0.26) and smaller but still significant for DMH-
SCNx (0.22±0.05; p=0.007).
Conclusion: Both DMH and SCN impart fractal activity regulation with 
much stronger influence from the SCN. 24-hour rhythm of food avail-
ability can compensate, at least partially, for the multiscale influences of 
the DMH and SCN lesion on activity regulation.
Support (If Any): This research was supported by National Institutes 
of Health grants K99-HL102241 and R00-HL102241, National Science 
Council in Taiwan (ROC) grants 100-2221-E-008-008-MY2, CNJRF-
99CGH-NCU-A3 and VGHUST100-G1-4-3; NSC 100-2911-I-008-
001, and grants from Mexico DGAPA IN-209711 and CONACYT 
79797.
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MATHEMATICAL ANALYSIS OF SLEEP AND WAKE 
TRANSITIONS IN DROSOPHILA MELANOGASTER
Thimgan M1, Injamuri S1, Samaranayake V2, Olbricht GR2
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Missouri S&T, Rolla, MO, USA

Introduction: Mathematical modeling of sleep processes has proved 
a valuable tool to understand how neuronal interactions produce state 
changes, to dissect sleep properties, and ultimately to make predictions 
about the consequences of various manipulations. We apply mathemati-
cal modeling to understand sleep-wake transitions in Drosophila, a 
species in which EEG information is presently inaccessible. A mathe-
matical description will provide insight into how sleep in the fly changes 
throughout the night, understand gender differences of sleep and eluci-
date how different genetic mutants may influence the pattern of sleep-
wake transitions.
Methods: Fly activity was recorded for 4 days in 1 minute bins under 
constant darkness using the Drosophila Activity Monitoring system and 
converted to sleep/wake indicators using 5 consecutive minutes of inac-
tivity as a marker for sleep. We applied two types of models to transi-
tions of sleep and wake data for both wild-type and mutant flies: (1) a 
hidden Markov model to describe underlying sleep states and the transi-
tions from each state to the other, (2) modeling sleep and wake duration 
times of each fly as exponential random variables whose mean depends 
on gender and duration of previous sleep/wake periods.
Results: Sleep and wake durations/transitions in the fly can be described 
mathematically. As in other species, sleep onset and wake onset are de-
scribed by two different sets of equations. Models have parameters that 
describe common features across all genotypes, with additional modi-
fier parameters accounting for between genotypic differences. Within 
a genotype, the transitions for each fly can be described by additional 
individual specific modifiers.
Conclusion: Preliminary results suggest that mathematical models can 
distinguish between individual flies as well as between genotypes. These 
models can be applied to different mutant Drosophila lines to understand 
how various genetic alteration change the quality of sleep in the fly.

0149
THE RELATIONSHIP BETWEEN SLEEP AND 
EVOLUTIONARY FITNESS IN DROSOPHILA 
MELANOGASTER
Lobell AS, Harbison ST
Laboratory of Systems Genetics, Division of Intramural Research, 
National Heart, Lung, and Blood Institute, Bethesda, MD, USA

Introduction: Nearly all animals sleep. While the evolutionary con-
servation of sleep suggests that it provides important fitness benefits, 
the relationship between sleep and evolutionary fitness is not known. 
We have developed a novel approach to investigate the possible ef-
fect of sleep on reproductive fitness by quantifying the phenotypic 
and genetic covariation between sleep and morphological and life his-
tory traits that are important determinants of reproductive success in 
Drosophila melanogaster.
Methods: In order to identify heritable variation, traits are measured 
in a controlled environment in the Drosophila Genetic Reference Panel 
(DGRP), a collection of inbred lines of D. melanogaster derived from 
a natural North American population. Genetic variants associated with 
fitness traits are then identified through genome-wide association studies 
in the DGRP. Finally, we determine the genetic variants, genes, and ge-
netic networks common to sleep and fitness traits in order to characterize 
the relationship between sleep and fitness. Here we focus on the ovari-
oles, which are tubes in the fly ovary that produce oocytes. Ovariole 
number strongly affects reproductive fitness in female flies by limiting 
maximum fecundity.

Results: Fitness traits vary significantly among lines in the DGRP, 
indicating a heritable component. Ovariole number shows significant 
phenotypic variation among DGRP lines (P<0.0001) and exhibits high 
broad-sense heritability (H2 = 0.43). We are comparing these data to 
a previous study in which 8,197 Single Nucleotide Polymorphisms 
(SNPs) were significantly associated (FDR ≤ 0.01) with fourteen 
sleep parameters
Conclusion: This approach allows us to investigate the relationship 
between sleep and fitness in D. melanogaster. Determining the extent 
to which sleep covaries with traits critical to an organism’s reproduc-
tive success will provide insight into why sleep has been so strongly 
conserved over evolutionary time. Further, genetic correlations 
between fitness-enhancing genes and sleep may help elucidate sleep’s 
biological function.
Support (If Any): This research was supported by the Intramural Re-
search Program of the National Institutes of Health, National Heart Lung 
and Blood Institute.
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Introduction: Honey bees (Apis mellifera) receive information about 
odors on their antennae, and this information is processed in the antennal 
lobe (AL) and in higher brain regions, eventually leading to behavioral 
responses. In the AL of awake bees, odors elicit an odor-specific, combi-
natorial activation pattern. We hypothesize that bees sense odors during 
sleep, and we address the question of how odors are represented at the 
level of AL when bees are asleep.
Methods: We measured neuronal activity in the bees’ AL upon odor 
stimulation using a calcium-sensitive fluorescent dye. We loaded neu-
rons that carry odor information from the AL to higher brain regions 
with the dye, and monitored each bee’s brain while she was awake and 
asleep. Wake-sleep states were videotaped and determined by abdomi-
nal respiration patterns, an indicator used in previous sleep studies. Data 
were analyzed from bees whose brains responded to hexanol through-
out the study, and for which we had both sleep and wake recordings. 
Images were processed using our own open-source Python software 
(http://www.binarybottle.com), originally developed for analyzing hu-
man brain fMRI data.
Results: A total of 467 honey bee foragers were prepared for the ex-
periments, and six bees met our strict criteria for further analysis. All 
six bees showed distinct activation patterns in the AL upon odor stimu-
lation, whether awake or asleep. Our preliminary, detailed analysis of 
intra-individual odor representation indicates a more restricted activa-
tion of functional units in the AL when the bee is awake versus asleep.
Conclusion: To our knowledge, this is the first calcium imaging of a 
sleeping invertebrate, and the first application of human brain imaging 
techniques to an invertebrate. We believe that imaging a sleeping brain 
in an insect that is an exceptionally capable learner will pave the path 
for future investigations of the value of sleep in the context of memory 
consolidation and learning.
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YOU SNOOZE, YOU LOSE: ADAPTIVE SLEEP LOSS IN 
POLYGYNOUS PECTORAL SANDPIPERS
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Kuemmeth F5, Heidrich W5, Kempenaers B3
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Introduction: Sleep is thought to perform restorative processes that 
sustain adaptive waking brain function. Accordingly, sleep restriction 
and fragmentation can diminish neurobehavioural performance in ani-
mals, including humans. However, here we provide the first evidence 
that sleep loss can be beneficial.
Methods: Pectoral sandpipers (Calidris melanotos) are birds that mi-
grate annually from South America to Alaska to breed in the summer 
under continuous daylight. Males are polygynous and engage in intense 
male-male competition in order to copulate with fertile females dur-
ing a 3-week period. We measured activity levels in mature males and 
the number of male-female interactions. The parentage of virtually all 
chicks on the study site was determined genetically. In a separate year, 
we implanted electrodes using standard techniques to measure EEG/
EMG activity in free-roaming birds on the tundra. Collectively, these 
data were used to quantify (i) the relationship between activity and brain 
state, (ii) variation in the amount of wakefulness/activity and (iii) the 
relationship between sleep and reproductive output.
Results: Activity levels varied considerably across males. Some males 
were active > 95% of the time for periods lasting up to 19 d. EEG-de-
fined wakefulness and sleep were associated with high and low EMG 
activity, respectively, and birds rapidly transitioned from active wakeful-
ness to sleep, such that activity is a good proxy for wakefulness in these 
animals. The total time males spent sleeping correlated positively with 
the number, and mean and maximum duration of sleep episodes. Despite 
having more fragmented sleep, males that slept the least showed the 
greatest slow wave activity during non-REM sleep, suggesting that they 
compensated, at least partially, for sleep loss by sleeping more deeply. 
Most importantly, males that slept the least interacted with more females 
and sired the most offspring.
Conclusion: Males that slept more performed worse on the most impor-
tant measure of performance from an evolutionary perspective. Thus, 
reduced neurobehavioural performance is not a universal outcome of 
sleep restriction and fragmentation as generally thought. As such, these 
results challenge notions on the adaptive value of sleep.
Support (If Any): This work was supported by the Max Planck Society.
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Introduction: The melanocortin system, involved in producing black, 
eumelanic pigmentation in the skin, is also active in the brain. In many 
animals, including barn owls, eumelanic pigmentation covaries with 
several physiological and behavioural traits, suggesting that this system 
has far reaching pleiotropic effects. Herein we show that this link ex-
tends to sleep in the developing brain.

Methods: We studied barn owl nestlings (N=66, age 27-56 d) in the 
field using a minimally invasive method for recording the electroen-
cephalogram and sleep-related behaviour. Eumelanin-based coloration 
and the expression of prohormone convertase 2 (PC2), involved in me-
lanogenesis, were measured in the feathers.
Results: Whereas the time spent in non-REM sleep and wakefulness 
did not change with age, time spent in REM sleep declined significantly 
with age (P=0.002). In addition, whereas the duration of REM sleep 
bouts did not change significantly with age, bouts of non-REM sleep and 
wakefulness increased with age (P=0.0004 and P=0.0016). PC2 expres-
sion was negatively correlated with time spent in REM sleep (P=0.0075) 
and REM sleep bout duration (P=0.0056), and positively correlated with 
non-REM sleep time (P=0.034) and bout duration (P=0.038). PC2 ex-
pression was positively correlated with eumelanin pigmentation in the 
feathers (P=0.023).
Conclusion: As in altricial mammals, REM sleep declines with age in 
altricial barn owls, suggesting that this is a fundamental aspect of sleep 
not only in mammals, but also in birds. Interestingly, variation in this 
ontogenetic pattern was associated with naturally occurring variation 
in the expression of eumelanin-based pigmentation and associated PC2 
expression in the feathers, with darker birds showing a more precocial 
pattern of sleep development characterized by lower amounts of REM 
sleep. Although the mechanisms involved and the selective forces re-
sponsible for the association between melanism and sleep ontogeny 
remain unknown, our findings demonstrate an unprecedented link be-
tween the periphery and the developing brain.
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TRAVELING SLOW WAVES IN THE AVIAN BRAIN
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Introduction: Recent studies have shown that slow waves propagate 
across the neocortex as a traveling wave during mammalian slow wave 
sleep. Although waves tend to originate in frontal regions, they can orig-
inate in virtually any part of the neocortex. To determine whether the 
behavior of slow waves described in mammals reflects a fundamental 
aspect of slow wave sleep, we examined whether slow waves also act 
as traveling waves in birds, the only other taxonomic group to exhibit 
unequivocal slow wave sleep.
Methods: Adult female zebra finches (Taeniopygia guttata) were anes-
thetized with 1-1.25% isoflurane. Local field potentials (LFP) and mul-
tiunit activity (MUA) were recorded using a 64-channel NeuroNexus 
silicon probe (8 x 8, 200 micro-m array of electrodes) inserted into the 
anterior hyperpallium and underlying mesopallium and nidopallium. 
LFP and MUA were recorded (sampled at 14 kHz) while the birds re-
mained under anesthesia. Probe placement was verified histologically 
using a fluorescent tracer.
Results: The LFP recordings revealed high amplitude slow waves as-
sociated with bursts of MUA across most recording sites. This activ-
ity swept across the plane of the electrode array as a traveling wave. 
Although activity tended to appear first in deeper sites, it could appear 
first in any part of the array. The wave usually reached all electrode sites, 
but in some cases only involved specific brain regions. The speed with 
which the waves crossed the array varied from wave to wave.
Conclusion: Several characteristics of avian slow waves are similar to 
those described in mammals; 1) slow waves are associated with alternat-
ing periods of MUA and neuronal quiescence, 2) slow waves are more 
likely to appear first in certain electrode sites, but can appear first in 
virtually any part of the brain covered by the electrode array, and 3) slow 
waves propagate as traveling waves. In addition, the apparent variable 
propagation speed across the 2-D array suggests that the waves actually 
propagate in 3 dimensions with some wave fronts occurring orthogonal 
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and others parallel to the surface of the array. Wave propagation in 3 
dimensions is consistent with the nuclear arrangement of stellate-shaped 
neurons in the avian pallium. The traveling nature of slow waves ap-
pears to be a fundamental feature of slow wave sleep.
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FUR SEALS SUSTAIN A REDUCED AMOUNT OF REM SLEEP 
WHILE SLEEPING IN WATER WITHOUT A DISTINCT 
COMPENSATORY REBOUND
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Introduction: When deprived of REM sleep on land, fur seals display 
a rebound of this state during the subsequent recovery period. The ob-
jective of this study was to examine REM sleep in fur seals when they 
remain in water for an extended period of time. In the wild, they are 
pelagic for 6-10 months of the year.
Methods: REM sleep was examined in 4 freely moving captive northern 
fur seals (Callorhinus ursinus) during 2 days on land (baseline), 10-15 
days in water (afloat), and then 2 days on land (recovery). EEG, EMG, 
EOG, ECG and acceleration were recorded using a portable recorder 
(Neurologger).
Results: Fur seals sleep in water while holding their head above the 
surface and paddling with one foreflipper. REM sleep (behaviorally or 
polygraphically) was not observed during the first 3-5 days in the water. 
A greatly reduced amount of REM sleep (0.1-0.9% of 24-h compared to 
on average 5.3% when on land during baseline) was recorded in seals 
in water on days 8-15. REM sleep in the water was characterized by 
muscle atonia (head submerged), jerks, rapid eye movements, and ir-
regular heart and breathing rates. Single REM sleep episodes lasted <60 
sec compared to 4-10 min when on land. A limited REM sleep rebound 
was recorded in two seals (143 and 202% of baseline on recovery day 1, 
and 124 and 152% on day 2; seal 1 and 2, respectively). The other two 
seals displayed no rebound of REM sleep (<104% of baseline).
Conclusion: Fur seals are capable of either fully eliminating or great-
ly reducing the amount of REM sleep for up to two weeks when in 
water. During the recovery period on land, they do not appear to dis-
play a rebound to commensurate with the REM sleep debt accumu-
lated. This finding has implications for understanding REM sleep 
regulation and function.
Support (If Any): Supported by National Science Foundation 
(0919929), National Institutes of Health (R01-NS069640), Medical Re-
search Service of the Department of Veterans Affairs, Utrish Dolphina-
rium Ltd.
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Introduction: On land, fur seals predominately display bilaterally syn-
chronized electroencephalogram (EEG) activity during slow-wave sleep 
(SWS), similar to that observed in all terrestrial mammals. In water, 
however, they exhibit asymmetric SWS (ASWS), resembling the uni-
hemispheric SWS of odontocetes (toothed whales). The unique sleep-
ing pattern of fur seals allows us to distinguish neuronal mechanisms 
mediating EEG changes from those mediating behavioral quiescence. 
Previously we found that cortical acetylcholine (ACh) release is later-
alized during ASWS, with greater levels in the hemisphere displaying 
lower voltage EEG activity, linking ACh to hemispheric EEG activa-
tion. In contrast, cortical serotonin (5-HT) release is not lateralized dur-
ing ASWS, demonstrating that bilaterally symmetric levels of 5-HT 
are compatible with interhemispheric EEG asymmetry. The aim of the 
present study was to measure the release of norepinephrine (NE) in the 
cortex across the sleep-wake cycle in the fur seal.
Methods: Cortical NE release was measured from a total of 14 probes 
in three juvenile northern fur seals (Callorhinus ursinus) using in vivo 
microdialysis, in combination with, polygraph recordings of EEG, elec-
trooculogram, and neck electromyogram. NE levels were determined 
using high-performance liquid chromatography coupled with electro-
chemical detection.
Results: Mean cortical NE release was state-dependent (F(5,8)=30.46, 
p<0.0001). When compared to quiet waking (QW) as baseline, NE lev-
els were highest during active waking at 146%, decreased during bilat-
eral SWS to 66%, and were minimal during REM sleep at 45%. Cortical 
NE release was not lateralized during ASWS (t(9)=0.0229, p>0.05). NE 
levels were similar during right and left ASWS at 94% and 95% of QW 
levels, respectively.
Conclusion: Similar to 5-HT, cortical NE release is not lateralized 
during ASWS in the fur seal, despite the lateralized EEG activity. Our 
findings indicate distinct roles of acetylcholine, serotonin, and norepi-
nephrine with respect to EEG activation and behavioral arousal.
Support (If Any): Supported by National Science Foundation 
(0919929), National Institutes of Health (R01-NS069640), Medical Re-
search Service of the Department of Veterans Affairs, Utrish Dolphina-
rium Ltd., and National Science and Engineering Council of Canada.
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IN-FLIGHT SLEEP, FATIGUE AND PVT PERFORMANCE OF 
FLIGHT CREW ON ULTRA-LONG RANGE VERSUS LONG 
RANGE FLIGHTS
Gander PH1, Signal L1, van den Berg MJ1, Mulrine H1, Jay S2, 
Mangie J3

1Sleep/Wake Research Centre, Massey University, Wellington, New 
Zealand, 2Appleton Institute, Central Queensland University, Adelaide, 
SA, Australia, 3Flight Operations, Delta Air Lines, Atlanta, GA, USA

Introduction: Recent advances in aircraft technology have enabled 
non-stop flights in excess of the historical regulatory limit of 16 hrs. 
This study compared sleep and fatigue of the same Boeing-777 pilots on 
one long range (LR) trip and one ultra-long range (ULR) trip (trip with 
flights ≥ 16 hrs on 10% of trips in a 90-day period).
Methods: To the extent possible, the study controlled for crew comple-
ment (2 Captains, 2 First Officers), pattern of in-flight breaks (2 breaks 
per crewmember, landing crew taking the 2nd and 4th breaks), flight 
direction, and flight departure times. Sleep was monitored (actigraphy, 
duty/sleep diaries) from 3 days before first study trip to 3 days after sec-
ond study trip. Karolinska Sleepiness (KSS), Samn-Perelli fatigue, and 
5-min psychomotor vigilance tests were completed pre-flight and close 
to top of descent on every flight.
Results: Participants were 30 Captains (mean age=54.5 yrs) and 40 First 
Officers (mean age=48.0 yrs). Total sleep in the 24 hrs before outbound 
flights and inbound flights after 2-day layovers was comparable for ULR 
and LR flights. All pilots slept on all flights. For every additional hour 
of flight time, they averaged an estimated additional 12.3 mins of sleep. 
Estimated mean total sleep was longer on ULR flights (3 hrs 53 mins) 
than LR flights (3 hrs 15 mins; p(F)=0.0004). KSS ratings were lower 
and mean PVT reaction speed was faster at the end of ULR flights.
Conclusion: Findings suggest that additional in-flight sleep effectively 
mitigated fatigue on longer flights. However, further research is needed 
to clarify the contributions to fatigue at top of descent of in-flight sleep 
versus time awake. To control for other factors affecting in-flight sleep, 
the study was limited to eastward outbound flights with two Captains 
and two First Officers. Caution must be exercised when extrapolating to 
different operations.
Support (If Any): Study funded by Delta Air Lines.
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SELF-REPORTED AND SCHEDULED SLEEP IN 
SPACEFLIGHT
Jones CW1, Basner M1, Mollicone D2, Dinges DF1

1Division of Sleep and Chronobiology, Department of Psychiatry, 
Perelman School of Medicine, University of Pennsylvania, 
Philadelphia, PA, USA, 2Pulsar Informatics, Philadelphia, PA, USA

Introduction: Fatigue induced by chronic partial sleep deprivation, cir-
cadian misalignment (e.g., slam shifts), and work overload (e.g., EVAs) 
is one of the more prominent risks to astronaut cognitive performance 
during long-duration spaceflight. Despite the necessity of sleep, maxi-
mizing sleep in spaceflight is difficult due to high work demand and 
environmental factors on the International Space Station (ISS).
Methods: Scheduled sleep data were acquired from the flight plan 
timelines used by the crew onboard ISS. Self-report sleep, sleep quality 
and workload ratings were collected as part of the Reaction Self Test 
(3-minute PVT-B) currently deployed on the ISS by our group. N=18 
astronauts (50±4y; 4f) reported in-flight sleep data on a total of 657 non 
slam-shift sleep periods. Baseline data was also collected an N=199 
sleep periods before flight.
Results: Baseline data on an N=199 sleep periods revealed an average 
reported sleep duration of 6.7h (SD±1.17h). During flight, astronauts 
reported an average sleep duration of 6.38h (±1.48h), approximately 
2.12h less than the average scheduled sleep period of 8.5h. Only 7.8% 
of reported sleep durations were equal to or longer than scheduled sleep 

periods. Astronaut’s ratings of sleep quality were generally high (87.7% 
of ratings ≥5 on a 10 point scale, avg. 6.55±1.73). Additionally, astro-
naut’s ratings of workload were generally high (80.0% of ratings ≥5 on 
a 10 point scale, avg. 5.79±2.20).
Conclusion: Astronauts on the ISS are scheduled to a nightly average 
of 8.5 hours time in bed. However, astronauts frequently report sleeping 
only 6.38 hours each night on ISS. Although sleep quality on ISS is gen-
erally rated by astronauts as good, the use of hypnotics to ensure sleep 
during scheduled sleep periods is not uncommon. Chronic sleep depri-
vation will have performance implications on critical tasks and there is 
a need to protect and promote astronaut sleep periods while living and 
working on the ISS.
Support (If Any): Work funded by the National Aeronautics and Space 
Administration through NASA NNX08AY09G.
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INTERACTIONS BETWEEN POLICE OFFICER DEADLY 
FORCE JUDGEMENT AND DECISION MAKING, WORK 
SHIFT AND FATIGUE
Vila BJ1,2, James SM1,2, James L1,2

1Sleep & Performance Research Center, Washington State University, 
Spokane, WA, USA, 2Criminal Justice & Criminology, Washington 
State University, Spokane, WA, USA

Introduction: Police officers often make decisions in potentially deadly 
encounters that are fast-paced and ambiguous—and they often are fa-
tigued by long, erratic work-shifts that interfere with sleep. Unfortunate-
ly, little is known about interactions between fatigue and expert deadly 
force judgment and decision making (DFJDM) or how to predict risks. 
We used DFJDM simulation experiments to explore the utility of PVT 
as a risk prediction tool by investigating interactions between DFJDM 
performance, night- vs day-sleeping, and fatigue in a combined field and 
laboratory design using experienced police patrol officers.
Methods: As part of a larger ongoing study, data were analyzed from 
54 subjects working permanent shifts that caused either day- (N=24) 
or night-sleeping (N=30). Subjects were tested in two, randomly coun-
terbalanced, laboratory conditions: immediately after five consecutive, 
10.7h work shifts (“fatigued”) and at the same TOD after three consecu-
tive days off (“rested”). During each condition, participants responded 
to six randomized DFJDM simulation scenarios and six 10min PVTs 
that bracketed the DFJDM set. Only half of the scenarios involved sus-
pects wielding weapons. Officers responded to scenarios by “firing” a 
decommissioned handgun when they judged it appropriate. Separate 
mixed-effects models were used to analyze pre- and post-DFJDM PVTs 
and DFJDM performance.
Results: There were significantly more pre- and post-DFJDM PVT 
lapses (rt>500ms) in the fatigued condition (respectively, f=28.88, 
df=603.05, p<0.01 and f=12.77, df=617.56, p<0.01) and among 
day sleepers (respectively, f=29.40, df=603.05, p<0.01 and f=23.77, 
df=617.55, p<0.01). A significant majority of lapses occurred among 
fatigued-condition day sleepers (f=4.30, df=617.55, p<0.05). However, 
none of the DFJDM variables were significant for condition, shift, or 
interaction.
Conclusion: Prior research predicted PVT results for within-subjects 
and between-groups comparisons. However, DFJDM simulation perfor-
mance appears to be less vulnerable to fatigue. This suggests that PVT 
may not provide an adequate surrogate performance measure for tran-
sient, DFJDM-like highly arousing operational tasks.
Support (If Any): ONR grant N000141110185, Calif. POST contract 
00112338, and ONR DURIP grant N000140810802
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RELATIONSHIPS BETWEEN INSOMNIA, POSTTRAUMATIC 
STRESS DISORDER, AND THE BEHAVIORAL INHIBITION / 
ACTIVATION IN MILITARY VETERANS
Conrad T1, Cieply M1, Hasler BP2, Troxel WM3, Germain A2

1Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, 
PA, USA, 2Psychiatry, University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA, 3RAND Corporation, Pittsburgh, PA, USA

Introduction: Insomnia is associated with an increased risk of develop-
ing subsequent mood and anxiety disorders. Recent neuroimaging stud-
ies suggest that the brain reward circuit is sensitive to sleep disruption, 
and may contribute to mood and anxiety disorders; including posttrau-
matic stress disorder (PTSD).The Behavioral Inhibition Scale/Behavior-
al Activation Scale (BIS/BAS) is a questionnaire that assesses sensitivity 
to punishment and reward. Here, we explored the relationships between 
sleep and behavioral activation and inhibition in combat-exposed Vet-
erans. We hypothesize that Veterans with Insomnia and PTSD would 
show greater inhibition and lower activation compared to Veterans with 
insomnia only or Veterans without PTSD or Insomnia.
Methods: Data from 87 combat-exposed Veterans (Mean age: 
36.22±12.21; 18.4% Female) were divided into three groups: those with 
PTSD (N=28), those with insomnia only (N=45), and veterans with no 
PTSD or insomnia (N=14). All completed the Insomnia Severity Index 
(ISI), the Clinician Administered PTSD Scale (CAPS), the Combat Ex-
posure Scale (CES), and the BIS/BAS. ANOVAs and linear regressions 
were used to compare the three groups on the BIS/BAS and to explore 
the relationships between insomnia, PTSD symptom severity, combat 
exposure and BIS/BAS scores.
Results: The 3 groups did not differ on the BIS or BAS. No signifi-
cant correlations were discovered among the whole sample between ISI, 
CAPS, BIS, or BAS scores. ISI and CAPS scores were not significantly 
associated with BIS/BAS scores. However, higher CES was associated 
with lower BIS scores.
Conclusion: This study is the first to examine the associations between 
insomnia and PTSD with reward approach and inhibition using a self-
report measure (BIS/BAS). Contrary to our hypothesis, there were no 
group differences on behavioral inhibition, or relationships among in-
somnia, PTSD symptom severity, and BIS/BAS scores in this sample. 
Chronic combat stress exposure may be a stronger determinant factor of 
behavioral inhibition than insomnia in military veterans.
Support (If Any): This study was support by the National Institutes of 
Health (MH083035; MH080696; PI: Germain) and the Congressionally 
Directed Medical Research Program (PR0504093, PT073961; PI: Ger-
main).
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THE RELATIONSHIP BETWEEN SPONTANEOUS AND 
CONTAGIOUS YAWNING, PERSONALITY, AND GENDER
Mastin DF1, Campbell C1, Goyal P1, Holloway Z1, Knight N1, 
Carter N1, Lafont A1, Steel J1, Peszka JJ2

1Psychology, University of Arkansas at Little Rock, Little Rock, AR, 
USA, 2Psychology, Hendrix College, Conway, AR, USA

Introduction: Yawning is a common, but not well understood phenom-
ena. Spontaneous yawning occurs independently of cueing stimuli and 
is thought to be related to alertness and sleepiness. Contagious yawning 
is cued by seeing, hearing, reading, or thinking about yawning and has 
been related to self-awareness, self-processing, and empathic process-
ing. We examined the relationship between spontaneous and contagious 
yawning, personality, and gender.
Methods: In 15-minute sessions, 189 college students (Nwomen=124, 
Nmen=64; Mage=20.97, SD=5.3) observed 9 advertisements (3 with and 6 
without yawning). To disguise the study’s purpose and to focus partici-
pants’ attention on the advertisements, participants were told to evaluate 
the advertisement and that they would be videotaped to record nonverbal 

reactions. Blind raters scored the videos for yawning frequency. Each 
participant completed a demographic questionnaire, the NEO-FFI per-
sonality inventory, and the Stanford Sleepiness Scale.
Results: We observed spontaneous yawning (before yawning stimulus) 
in 13.2% of participants and contagious yawning (after yawning stimu-
lus) in 43.4%. In general, participants showed no significant correlations 
between personality variables and yawning. However, for neuroticism, 
women showed a significant positive relationship with yawning (total 
(r=(122)=.208, p=.010), spontaneous (r(122)=.207, p=.011), and con-
tagious (r(122)=.214, p=.009)), and men showed a significant negative 
relationship with yawning (total (r(62)=-.333, p=.004) and contagious 
(r(62)=-.279, p=.013)). For extroversion, women showed a significant 
negative relationship with yawning (total (r(122)=-.163, p=.035), spon-
taneous (r(122)=-.201, p=.013), and contagious (r(122)=-.180, p=.023)), 
and men showed a significant positive relationship with yawning (total 
(r(62)=.211, p=.047) and contagious (r(62)=.213, p=.046)).
Conclusion: Gender differences in yawning are a novel finding, with 
neuroticism and extraversion serving as mediating variables between 
gender and yawning. Finding gender differences for spontaneous yawn-
ing was surprising, but may be explained by the fact that in our study 
all yawning occurred in a social setting. Future studies of spontaneous 
and contagious yawning should include an examination of gender and 
personality.

0161
EXPLORING THE EFFECTS OF NAPPING ON SELF-
REPORTED IMPULSIVITY
Roberts J, Goldschmied JR, Caccamo L, Deldin PJ
Psychology, University of Michigan, Ann Arbor, MI, USA

Introduction: Only a handful of studies have looked at the effects of 
sleep loss on impulsivity. Results showed sleep deprivation increased 
measures of impulsivity to negative stimuli. Additionally, impulsivity 
and decision-making increased with extended waking. The aim of this 
study was to identify the effects of a brief nap on individual’s self-re-
ported impulsivity.
Methods: A sample of participants were recruited for a larger study on 
sleep and emotional reactivity. Prior to the study session, subjects were 
asked to keep a consistent sleep schedule for three nights. On the day of 
the study, subjects were randomly assigned to either a control condition 
or the experimental condition, where they were allotted a 60-minute nap 
opportunity. Those who were assigned to the control condition watched 
a nature documentary for the 60-minute time interval. Before and after 
the nap opportunity time interval, all subjects completed a battery of 
questionnaires, including a series of 14 statements designed to measure 
state impulsivity presented on a visual analog scale. These statements 
comprise three components of impulsivity, control of behavior, control 
of thoughts and feelings of impatience.
Results: A mean score was calculated for each component of impul-
sivity based on the subject’s VAS scores for each of the 14 statements. 
Difference scores were then calculated from the pre-nap mean and post-
nap mean, for both conditions. ANOVA was used to compare these dif-
ference values between the two conditions for each component. Results 
revealed that the first component, control of thoughts, was significantly 
different between the two conditions, F=11.96, p=0.046. The second 
component, feelings of impatience, was also significantly different be-
tween the two conditions, F=11.98, p=0.009. The third component, con-
trol of behavior, did not show a significant difference between the nap 
and control condition.
Conclusion: Results revealed that those who took a mid-day nap were 
less impulsive than those who did not have the opportunity to nap on two 
of the three components of self-reported impulsivity, control of thought 
and feelings of impatience. The third component, control of behavior, 
however did not show this pattern. These findings may suggest that suf-
ficient sleep may potentially attenuate cognitive impulsivity, however 
may not contribute to the regulation of impulsive behaviors.
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SLEEP INERTIA IN A SPLIT SLEEP SCHEDULE
Hilditch CJ1, Short M1,2, Centofanti S1, Van Dongen H3, Kohler M1, 
Banks S1
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Introduction: Sleep inertia refers to a brief period of grogginess, dis-
orientation and impaired cognitive performance typically experienced 
upon waking. Sleep inertia is of concern to emergency service personnel 
and others who may be required to perform safety-critical tasks soon 
after waking. This study examined sleep inertia in a split sleep schedule.
Methods: As part of a larger study, eight healthy, adult subjects (ages 
21-33; 4 females) participated in a 9-day laboratory study which in-
cluded two baseline nights (BL1, BL2; 10h time-in-bed (TIB)), four 
24h periods of a 6h on / 6h off split sleep schedule (SS1-SS4; two 5h 
TIB sleep periods per 24h), and two recovery nights (R1, R2; 10h TIB). 
Sleep periods ended at 0800h and (on SS1-SS4) at 2000h. Subjects 
completed an 8min sleep inertia test bout, which included the Samn-
Perelli (SP) Fatigue Scale and a 3-minute Psychomotor Vigilance Task 
(PVT-B) at 2, 17, 32 and 47min post-TIB. Tests were performed at a 
computer adjacent to the subject’s bed. Subjects remained seated at the 
computer during the hour of testing. A repeated-measures ANOVA was 
used to compare between days (BL2 and SS4) the effect of time (2, 17, 
32, 47min) post-TIB at 0800h on SP fatigue scores and on PVT-B lapses 
(reaction times >355ms).
Results: Sleep inertia was evident by a significant main effect of time 
post-TIB for SP fatigue (p<0.001) and PVT-B lapses (p<0.001). Mean 
SP fatigue was 3.9 at 2min post-TIB and dropped to 2.4 at 47min on 
BL2; it was 4.8 at 2min post-TIB and dropped to 2.9 at 47min on SS4. 
Mean PVT-B lapse count was 5.5 at 2min post-TIB and dropped to 0.9 at 
47min on BL2; it was 6.1 at 2min post-TIB and dropped to 2.3 at 47min 
on SS4. There was a significant day by time interaction for PVT-B lapses 
(p=0.036), reflecting a modest change in the time course of morning 
sleep inertia by the fourth day of split sleep.
Conclusion: These results are the first to show subjective fatigue and 
objective performance impairment immediately after a daily sleep op-
portunity of 10h. Further analyses in a larger sample will investigate 
whether morning sleep inertia increases progressively across split sleep 
days and to what extent sleep inertia occurs after split sleep opportuni-
ties in the evening.
Support (If Any): Bushfire Cooperative Research Centre
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Introduction: Shift work can lead to circadian misalignment and sleep 
deprivation, resulting in increased sleepiness and fatigue and reduced 
cognitive performance. The aim of the current study was to investigate 
recovery sleep need following a 6h on/6h off split shift schedule. Circa-
dian misalignment, which is likely to occur in 8h on/8h off shift sched-
ules due to the rapidly rotating shifts and split sleep opportunities, is 
not expected to occur with the 6h on/6h off shift schedule. Therefore, it 
was hypothesized that fatigue in the 6h on/6h off shift schedule would 
remain low, with no significant differences in performance and fatigue 
between baseline and recovery days.

Methods: As part of a larger study, eight healthy, adult subjects (ages 
21-33; 4f) were exposed to a simulated 6h on/6h off shift schedule dur-
ing a 9-day laboratory study (1 adaptation day; 1 baseline day and night 
(BL); 4 split shift study days and nights; 2 recovery days and nights 
(R1; R2)). Subjects received two 5h time in bed (TIB) opportunities 
per 24h during split shift days and 10h TIB at BL, R1 and R2. Cogni-
tive tests were administered approximately every 2h during scheduled 
wake. Tests included a 10min psychomotor vigilance test (PVT) and 
the Samn-Perelli Fatigue Scale (SP). Repeated-measures ANOVA and 
planned comparisons were used to compare PVT performance (lapses: 
RT>500ms) and SP fatigue on R1 and R2 with BL.
Results: There were no significant differences in PVT lapses between 
BL and R1 or R2 (F(2,14)=2.02, P=0.17). There were also no significant 
differences in SP subjective fatigue scores between BL and R1 or R2 
(F(1.13,7.91)=0.22, P=0.68). Planned pairwise comparisons did not re-
veal any statistically significant differences.
Conclusion: There were no significant differences in performance or 
fatigue between BL and R1 or R2, which suggests that no considerable 
level of fatigue was produced by the 6h on/6h off split shift schedule, 
such that one consolidated 10h TIB opportunity sufficed to recover. 
These preliminary observations are limited by the small sample size, 
and data collection is ongoing to further examine recovery sleep after 
the 6h on/6h off schedule and to compare it to an 8h on/8h off split shift 
schedule.
Support (If Any): Bushfire Cooperative Research Centre
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Introduction: Little is known regarding the relationship between an in-
dividual’s social interactions and sleep. Reality data mining allows us to 
capture real-world interactions, which minimize bias and inaccuracies 
found in self-reported information. In this study, we explore associations 
between automatically captured face-to-face social interactions and de-
tailed sleep parameters.
Methods: Detailed sleep parameters of twenty healthy individuals 
(10 couples) aged 20-35, were captured using a headband sleep-mon-
itoring device (ZEO Inc.) in a real-home environment for 14 nights 
(n=150). Sleep measures included total sleep time, wake time during 
sleep (WTDS), percentage of: REM, light and deep sleep. Sociability 
was defined as the total amount of social interaction time a person had 
on a particular day. Social contacts indicated the number of different 
people an individual interacted with on a given day. These face-to-face 
interactions were captured using Bluetooth proximity sensing in mobile 
devices. Spearman Rank test was used to understand the relationship 
between sociability and the various sleep parameters.
Results: Across all subjects, deep sleep showed a significant positive 
correlation (rho=0.51 p<0.0001) with sociability; whereas light sleep, 
and WTDS were found to be negatively correlated (rho=-0.25 p<0.01; 
rho=-0.21 p<0.01 respectively). Social contacts showed a lower but sig-
nificant correlation with both deep and light sleep (rho=0.38 p<0.0001 
and rho=-0.2 p<0.01). No significant correlations were found with total 
sleep time and REM sleep. The correlation of mean deep sleep with mean 
sociability per subject showed a strong positive significance (rho=0.77 
p=0.008). No correlations were found for light sleep and sociability.
Conclusion: We found that the more sociable subjects spent more time 
in deep sleep indicating a positive link between an individual’s sociabil-
ity and sleep quality. Capturing an individual’s dynamic social behavior 
and sleep from their natural environment can provide detailed and novel 
insights into these relationships and how they may affect each other.
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EFFECT OF SLEEP DEPRIVATION ON ANXIETY-LIKE 
BEHAVIOR: APPLICABILITY OF THE GROOMING 
ANALYSIS ALGORITHM
Pires GN, Tufik S, Andersen ML
Psicobiologia, Universidade Federal de São Paulo, São Paulo, Brazil

Introduction: Increased anxiety is a classic effect of sleep deprivation. 
However, results regarding sleep deprivation induced anxiety-like be-
havior are contradictory in rodent models. The grooming analysis algo-
rithm is a method developed to examine anxiety-like behavior and stress 
in rodents, based on grooming characteristics and microstructure. This 
study evaluated the applicability of the grooming analysis algorithm to 
distinguish sleep-deprived and control rats in comparison to traditional 
grooming analysis.
Methods: Forty-six animals were distributed into three groups: control 
(n=22), paradoxical sleep-deprived (96 h, n=10) and total sleep deprived 
(6 h, n=14). Immediately after the sleep deprivation protocol, grooming 
was evaluated using both the grooming analysis algorithm and tradi-
tional measures (grooming latency, frequency and duration).
Results: Results showed that both paradoxical sleep-deprived and to-
tal sleep-deprived groups displayed grooming in a fragmented frame-
work when compared to control animals. Variables from the grooming 
analysis algorithm were successful in distinguishing sleep-deprived and 
normal sleep animals regarding anxiety-like behavior. The grooming 
analysis algorithm and traditional measures were strongly correlated.
Conclusion: In conclusion, the grooming analysis algorithm is a reli-
able method to assess the relationship between anxiety-like behavior and 
sleep deprivation.
Support (If Any): AFIP, CNPq, FAPESP
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Introduction: Many studies have documented that insomnia is associ-
ated with the self report of daytime dysfunction and poor work perfor-
mance. Most studies have shown this association using survey methods 
with non-standard determinations for the classification of insomnia. The 
present study explores daytime and occupational performance differenc-
es (as compared to good sleepers), in patients with primary insomnia, 
primary insomnia comorbid with major depression, and primary insom-
nia with remitted depression.
Methods: Participants (Good Sleepers [GSs]; Primary Insomnia [PIs]; 
Insomnia + Major Depression [MDDs]; Insomnia + Remitted Major 
Depression [MDDRs]) completed a series of questionnaires including 
the Insomnia Severity Index (ISI), Daytime Functioning Scale (DFS, 
Part1= Problems Functioning, Part2= Impact of Sleep), Quick Inventory 
of Depressive Symptoms (QIDS), and the Occupational Impact of Sleep 
Questionnaire (OISQ). Linear regression analyses evaluated ISI, QIDS, 
DFS1, DFS2, and OISQ as outcome, and group as predictor (vs. good 
sleepers), adjusted for age and sex.
Results: Compared to GSs (n=20), PIs (n=21) reported higher ISI 
(12.51, p<0.0001), QIDS (B=6.18, p<0.0001), and DFS2 (B=11.41, 
p=0.001). MDDs (n=16) reported higher ISI (B=11.75, p<0.0001), 
QIDS (B=13.11, p<0.0001), DFS1 (B=6.35, p=0.028), and DFS2 
(B=7.54, p=0.045). MDDRs (n=21) reported higher ISI (B=11.04, 

p<0.0001), QIDS (B=10.29, p<0.0001), DFS1 (B=5.52, p=0.039), and 
DFS2 (B=6.95, p=0.048). While group differences were not apparent 
for the OISQ, when the insomnia groups were combined, a significant 
difference was observed (B=-18.20, p=0.029).
Conclusion: Individuals with Primary insomnia exhibited depression 
and were likely to ascribe their problems with daytime function to their 
insomnia (though the problems functioning were not different than those 
of good sleepers). Both the Depression groups, exhibited sleep continu-
ity disturbance, depression, problems with daytime function, and were 
more likely to ascribe their problems with daytime function to their in-
somnia. The lack of findings with the occupational measure is likely due 
to smaller effects and/or the reduced statistic power when classifying 
patients with insomnia in terms of their subgroup status.
Support (If Any): This work was supported by 5R01MH077900
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Safety, Hopkinton, MA, USA, 5School of Psychology and Psychiatry, 
Monash University, Victoria, VIC, Australia

Introduction: Shift workers are at risk of excessive drowsiness due to 
circadian disruption and sleep restriction. Risk of drowsiness-related 
crashes is particularly high when driving home after night-shift work. 
We present the results of a novel study of objective drowsiness measures 
in shift workers driving an instrumented, real motor vehicle.
Methods: Sixteen healthy night-shift workers (age 18-65) completed 
two 2-hour drives on a closed driving track: 1) a baseline post-sleep 
drive session after >7h sleep the previous night, and 2) a post-night-
shift drive occurred after night-shift work. Physiological measures of 
drowsiness were collected continuously during the drive via infrared 
reflectance oculography (OptalertTM, Melbourne, Australia) and PSG 
recording. The instrumented motor vehicle (2002 Ford Windstar van) 
recorded lane crossings, emergency-braking maneuvers and drives ter-
minated for excessive drowsiness.
Results: 7 of 16 post-night-shift drives (43.8%) were terminated early 
due to excessive drowsiness and 11 emergency braking maneuvers were 
required in 6 of 16 post-night-shift drives (37.5%), compared to 0 drive 
terminations or emergency braking maneuvers in 16 post-sleep drives 
(Fishers Exact Test: p=0.0034, p=0.0088, respectively). Participants had 
a significantly higher rate of lane crossings during post-night-shift drives 
(3.07/min) compared to post-sleep drives (1.48/min, p=0.0239). Aver-
age and maximum post-shift drive Johns Drowsiness Scale (JDS) (1.85, 
3.69) were significantly higher than post-sleep drive JDS (1.16, 2.61, 
p<0.05). Inter-event duration (IED, blink duration) and slow-eye move-
ments were significantly greater during the post-night-shift drive (125 
msec, 35.8) than the post-sleep drive (99.7 msec, 19.1, p<0.05). JDS 
and IED increased over the course of the drive sessions (Mixed Model 
analysis, p<0.001).
Conclusion: Shift workers experienced significantly higher ocular and 
PSG measures of drowsiness and more lane crossings following a night-
shift drive. Emergency-braking maneuvers or drive terminations were 
required in >40% of daytime drives following night-shift work versus 
none on drives following night-time sleep. These results have major im-
plications for traffic safety.
Support (If Any): Institute for Breathing & Sleep Research Grant, Aus-
tin Hospital. Liberty Mutual Insurance
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INDIVIDUALIZED NEUROCOGNITIVE ASSESSMENT 
TOOLKIT FOR SPACEFLIGHT FATIGUE (NEUROCATS)
Schneiderman JS1, Gur RC2, Dinges DF1, Mollicone D3, Mott CG3, 
McCann T3, Roberts ZT1, Hansen J2, Savitt AP2, Basner M1

1Division of Sleep and Chronobiology, Department of Psychiatry, 
Perelman School of Medicine at the University of Pennsylvania, 
Philadelphia, PA, USA, 2Brain Behavior Laboratory, Department 
of Psychiatry, Perelman School of Medicine at the University of 
Pennsylvania, Philadelphia, PA, USA, 3Pulsar Informatics Inc., 
Philadelphia, PA, USA

Introduction: Undisturbed sleep of sufficient length is of paramount 
importance in all settings where successful completion of essential tasks 
is critical. This is especially true for space flight where the detection of 
cognitive deficits induced by fatigue and other space flight stressors has 
been identified as a top priority by NASA.
Methods: The goal of this project is to develop NeuroCATS as a rapid, 
accurate, reliable and valid procedure for measuring the effects of fa-
tigue, circadian misalignment and work-overload as well as the cogni-
tive impact from other spaceflight conditions. NeuroCATS consists of 
10 brief neurocognitive tests covering a wide range of cognitive domains 
with known cerebral representation established via fMRI administered 
using adaptive computerized testing: motor praxis, visual object learn-
ing, fractal 2-back, abstract matching, line orientation, emotion recogni-
tion, matrix reasoning, digit symbol substitution, balloon analog risk, 
and psychomotor vigilance. We are completing the evaluation of the 
sensitivity of the 10 NeuroCATS tests to acute total and chronic partial 
sleep restriction in healthy adults participating in laboratory protocols at 
the University of Pennsylvania.
Results: Preliminary data show that battery administration time aver-
aged between 15-25 minutes. Depending on the cognitive test and the 
selected outcome variable, the 10 tests differed in their sensitivity to 
fatigue induced by sleep loss.
Conclusion: After validation for sensitivity to fatigue from sleep loss is 
finalized in the laboratory, astronaut norms will be generated, and feasi-
bility for space flight will be assessed in astronauts on the International 
Space Station.
Support (If Any): This study was supported by the National Space 
Biomedical Research Institute through NASA NCC 9-58, NIH 
R01NR004281, and Office of Naval Research N00014-11-1-0361.

0169
MODEL PREDICTIONS OF PERFORMANCE OF PILOTS 
DURING EXTENDED FLIGHTS WITH MULTIPLE TAKE-
OFFS AND LANDINGS: THE ISLAND HOPPER
Lamp A, Hemp A, Belenky G
Sleep and Performance Research Center, Washington State University, 
Spokane, WA, USA

Introduction: Mathematical models based on the two process model of 
sleep/wake regulation can assess the relative effects of different sched-
ules of work and sleep on performance. The Island Hopper is a ~15-hour 
flight both outbound and inbound, with multiple take-offs and landings. 
Originating in Guam, the Island Hopper makes three stops in Microne-
sia, two stops in the Marshall Islands and finishes the outbound flight 
landing in Hawaii. After a layover of 50 hours, the pilots fly the reverse 
route, again with multiple stops, inbound to Guam. In between Island 
Hoppers, pilots fly shorter round trip direct and indirect flights to other 
points in the intra-Pacific region.
Methods: Performance for flights as scheduled for a thirty day period 
for a Captain and a First Officer independently flying the Island Hop-
per and other intra-Pacific flights was modeled using SAFTE/FAST a 
two-process performance prediction model using estimated sleep/wake 
history and circadian phase as input. Performance was estimated for the 

Captain and First Officer over the 30 days, including both Island Hopper 
and other intra-Pacific flights.
Results: The Captain and First Officer showed shallower troughs in 
performance flying the Island Hopper than when flying the other intra-
Pacific flights (t = 7.0, df = 8, p < 0.001). Examination of modeling 
output and flight timing suggests that this was due to the Island Hopper 
being flown primarily in daytime, while the other intra-Pacific flights 
were flown primarily at night.
Conclusion: Modeling suggests that time of day (through circadian 
phase) has a greater impact on performance than flight duration for pilots 
flying the Island Hopper and other intra-Pacific flights. A field study is 
underway to objectively measure sleep and performance in pilots flying 
the Island Hopper and other intra-Pacific flights to test this modeling-
derived hypothesis.
Support (If Any): This study was supported by United Airlines.
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THE EFFECT OF DIFFERENT LIGHTING SCHEDULES ON 
THE SLEEP OF THE LABORATORY RAT
Dembla G1, Shaffery JP2, Roffwarg HP2

1Neurology, Division of Sleep Medicine, Louisiana State University 
School of Medicine, Shreveport, LA, USA, 2Psychiatry and Human 
Behavior, University of Mississippi Medical Center, School of 
Medicine, Jackson, MS, USA

Introduction: Since the discovery of REM sleep, rats have been used 
extensively in sleep research. Wild rats rarely emerge above ground 
except during periods of darkness and dim illumination. Rats in sleep 
laboratories are traditionally maintained, however, on a 12 hr light/dark 
schedule (L12/D12). Thus, with respect to lighting conditions, main-
taining laboratory rats on L12/D12 cycles may be not only artificial but 
adverse, more of a near-universally repeated convention than scientifi-
cally based. We hypothesize that longer periods of dark/24 hrs will result 
in: 1) higher total sleep than under L12/D12; 2) a greater percentage of 
sleep time/24 hrs and REMS time spent in the dark; 3) greater percent 
REMS/ 24 hrs.
Methods: Adult, male Sprague Dawley rats (n=19) were implanted with 
recording electrodes. They recovered for two weeks under L12/D12 and 
were recorded for 24 hrs. After adapting for a minimum of two weeks 
to one out of four L/D conditions (L3/D21, L6/D18, L9/D15, L18/D6), 
each animal was again recorded for 24 hrs. Visual scoring of the records 
yielded percentages of Wake, NREMS and REMS. Episode length and 
number were also determined. Two-way ANOVA and corrected post-
hoc tests assessed significance (p<0.05).
Results: No differences were found among the five L/D schedules re: 
24 hr vigilance state percentages or length and number of stage epi-
sodes. Nevertheless, both distribution of state amounts in light vs dark 
(F[12,72]=38.639; p<0.001) and average length of Wake and NREMS 
episodes in dark were significantly different (F[4,18]= 9.993 Wake, 
18.958 NREMS; p<0.001).
Conclusion: These preliminary data in the albino rat support homeostat-
ic regulation of 24 hr “macro” sleep/wake amounts, but the five different, 
steady-state L/D proportions alter sleep architecture. Before-adaptation 
responses to L/D change; ECoG frequency, indicating sleep quality, dif-
ferences; and probable rebound pressures require further investigation.

0171
SOCIODEMOGRAPHIC AND BEHAVIORAL 
DETERMINANTS OF SHORT SLEEP
Basner M, Spaeth AM, Dinges DF
Department of Psychiatry, University of Pennsylvania Perelman School 
of Medicine, Philadelphia, PA, USA

Introduction: Although habitual short sleep is associated with reduced 
alertness and cognitive performance, disease precursors, negative health 
outcomes, and mortality, 35%-40% of the adult US population report 
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sleeping less than the recommended 7-8 hours on weekday nights. There 
is a need to identify characteristics and behaviors that predispose indi-
viduals to short sleep.
Methods: Analyses are based on a representative sample of Americans 
15 years and older participating in the 2003 to 2011 American Time Use 
Survey (N=124,517).
Results: Age (45-54 years), female gender, black ethnicity, high fam-
ily income, being separated or widowed, having 3 or more household 
children, and working multiple jobs were all associated with a higher 
prevalence of short sleep duration (≤ 6 hours; all P<0.05). Across all de-
mographic categories, time spent working for pay, traveling, and groom-
ing were the primary behavioral determinants of short sleep duration for 
both genders and virtually all age ranges. With every hour that work or 
educational activity started earlier in the morning, sleep time decreased 
by approximately 20 minutes.
Conclusion: Behavioral interventions to increase sleep for individuals 
who sleep less than 6 hours per night should focus on populations most 
at risk and concentrate on making the start times for work and educa-
tional activities later and more flexible when possible, and on reducing 
morning and evening commute times. Raising awareness that obtaining 
sufficient sleep is as important as exercise and diet may be an additional 
way to promote public health.
Support (If Any): Supported by NIH NR004281 and by the National 
Space Biomedical Research Institute through NASA NCC 9-58. The 
American Time Use Survey was sponsored by the Bureau of Labor Sta-
tistics and conducted by the U.S. Census Bureau. The Eating and Health 
module was sponsored by the U.S. Department of Agriculture‘s Eco-
nomic Research Service and the National Institutes of Health‘s National 
Cancer Institute.
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WORK-FAMILY CONFLICT IS LONGITUDINALLY 
ASSOCIATED WITH SLEEP INSUFFICIENCY AND SHORT 
SLEEP DURATION
Jacobsen H1,2, Reme SE1, Hopcia K1,3, Sembajwe G3,4, Kenwood C5, 
Stoddard A5, Stiles TC2, Sorensen G1,6,7, Buxton OM1,8,9

1Center for Work, Health, and Well-being, Harvard School of Public 
Health, Boston, MA, USA, 2The Norwegian University of Science 
and Technology, Trondheim, Norway, 3Partners Occupational Health 
Service, Partners Health Care System, Boston, MA, USA, 4Department 
of Environmental Health, Harvard School of Public Health, Boston, 
MA, USA, 5New England Research Institutes, Watertown, MA, USA, 
6Department of Society, Health and Human Development, Harvard 
School of Public Health, Boston, MA, USA, 7Dana Farber Cancer 
Institute, Boston, MA, USA, 8Department of Medicine, Brigham and 
Women’s Hospital, Boston, MA, USA, 9Division of Sleep Medicine, 
Harvard Medical School, Boston, MA, USA

Introduction: Job demands and decision latitude are common measures 
of work-related stress, and are associated with sleep deficiency (insuf-
ficient sleep and/or poor sleep quality). A factor proven salient in several 
studies of job stress is work-family conflict. The trade-off between do-
mestic workload and job-related workload is perceived as a major cause 
of stress. Few studies have investigated work-family conflict and how 
it is related to sleep deficiency. The aim of this study was to test the 
hypothesis that work stress predicts sleep outcomes in a longitudinal 
design.
Methods: In this two-phase longitudinal study, a workplace health sur-
vey was collected from a cohort of patient care workers (n=1572) at 
two large hospitals. Follow-up was collected 26 months later in a sub-
sample (n=102). Self-reported covariates included socio-demographics, 
workplace factors, work-family conflict, psychological distress, and out-
comes of sleep duration, sleep insufficiency, and insomnia symptoms. 
Significant variables from the baseline sample were used to build multi-
variate logistic regression models.

Results: At baseline, after adjusting for covariates, higher levels of 
work-family conflict were significantly associated with insufficient 
sleep (OR 2.41, 95 % CI, 1.69-3.49, P<0.0001), but not with short sleep 
duration or insomnia symptoms. The subsample (n=102) was similar 
to the overall sample: predominantly white (91%), female (97%), staff 
nurses (67%), with a college degree (65%) and mean age 40.8 (SD 11.9) 
years. Longitudinally, when controlled for other significant variables 
and baseline scores on sleep outcomes, having a higher level of work-
family conflict was significantly associated with insufficient sleep (OR 
6.08, 95% CI, 1.50-24.7, P=0.04) and short sleep duration (OR 11.6, 95 
% CI, 1.77 - 75.9, P=0.035), but not insomnia symptoms. None of the 
other variables were associated with outcomes longitudinally.
Conclusion: Work-family conflict is cross-sectionally associated with 
sleep insufficiency, and significantly predicts sleep insufficiency and 
short sleep duration, but not insomnia symptoms, about 2 years later. 
Work stress appears to negatively impact sleep.
Support (If Any): This work was supported by a grant from the Na-
tional Institute for Occupational Safety and Health (U19 OH008861) for 
the Harvard School of Public Health Center for Work, Health and Well-
being, and a grant from the Robert Wood Johnson Foundation Health & 
Society Scholars program (#53572). OMB was also supported in part 
by the National Heart, Lung and Blood Institute (R01HL107240). HBJ 
was supported by an individual grant from the Norwegian University of 
Science and Technology.
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SOCIAL INFLUENCES ON SLEEP TIMING AND DURATION: 
THE TALE OF TWO COUNTRIES
Lo JC1,2, Teo EJ1, Leong RL1, Dijk D2, Chee M1

1Cognitive Neuroscience Laboratory, Duke-NUS Graduate Medical 
School, Singapore, Singapore, 2Surrey Sleep Research Centre, 
University of Surrey, Guildford, United Kingdom

Introduction: Sleep schedules are determined by social factors such 
that when relatively free of work / study, people delay their sleep-wake 
timing and extend their sleep. Here, we examined whether these social 
influences on sleep varied between countries by contrasting the timing 
and duration of sleep in Singapore and the UK on work and free days.
Methods: 1898 and 847 young adults (age: 18-35 years) respectively 
from Singapore and the UK reported their bedtime, wake time, and sleep 
duration on work and free days.
Results: We found significant country × social factor interactions on 
bedtime, wake time, and sleep duration (all P < 0.001), indicating that 
differences in sleep schedules between the two countries were not uni-
form on work and free days. Compared to the UK, people in Singapore 
slept for 0.96h less on work days (mean ± SEM: 7.41 ± 0.02h vs. UK: 
8.37 ± 0.04h; P < 0.001) because of their significantly later bedtimes 
(00:27 ± 00:02 vs. UK: 23:23 ± 00:02; P < 0.001), but on free days, 
sleep duration was similar in the two countries (8.73 ± 0.03h vs. 8.63 
± 0.05h; P > 0.05). Participants in Singapore and the UK modified to a 
different extent their sleep schedules on free days relative to work days. 
On free days, people in Singapore showed a smaller delay in their bed-
time (0.54 ± 0.02h vs. UK: 0.94 ± 0.03h; P < 0.001) but a greater delay 
in their wake time (1.85 ± 0.03h vs. UK: 1.19 ± 0.04h; P < 0.001). As 
a result, participants in Singapore extended their sleep duration on free 
days by 1.07h more than those in the UK (1.32 ± 0.03h vs. 0.25 ± 0.05h; 
P < 0.001).
Conclusion: Sleep duration and social influences on sleep schedules 
vary across countries. Investigating which factors determine these differ-
ences between countries, e.g. culture and socio-economic factors, may 
aid in developing country-specific measures to reduce sleep deprivation.
Support (If Any): National Medical Research Council, Singapore 
(StaR/0004/2008), the Air Force Office of Scientific Research (FA-
9550-08-1-0080), the Biotechnology and Biological Sciences Research 
Council (BB/F022883/1 and BSS/B/08523), and the Wellcome Trust 
(069714/Z/02/Z).
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INFLUENCE OF HIGH SCHOOL SLEEP PATTERNS ON 
ANTICIPATED COLLEGE SLEEP SCHEDULES
Mack LJ1,5, Roane B3,1,2, Van Reen E1,2, Sharkey KM1,4, Seifer R1, 
Carskadon MA1,2

1Warren Alpert Medical School of Brown University, Providence, 
RI, USA, 2E.P. Bradley Hospital Sleep Research Lab, Providence, 
RI, USA, 3Department of Psychology, University of North Texas 
Health Science Center, Fort Worth, TX, USA, 4Rhode Island 
Hospital, Providence, RI, USA, 5Department of Psychology, Virginia 
Commonwealth University, Richmond, VA, USA

Introduction: University housing decisions are based in part on stu-
dents’ projections of expected sleep patterns. We examined associations 
between reported high school sleep patterns and circadian phase prefer-
ence with expected sleep patterns in college.
Methods: Students admitted to Brown University in 2010, 2011, and 
2012 completed our survey in May or June before entering university 
in September. Items included usual bedtime and rise time on school and 
nonschool nights and circadian preference (Horne-Östberg Morning-
ness-Eveningness Questionnaire [MEQ]). The university residential life 
office survey included the following item: “Given that most classes at 
Brown do not start until 9AM, what do you anticipate your schedule 
will be next year on a school day? I anticipate my day will start: a)Be-
fore 7AM, b)7-8AM, c)8-9AM, d)9-10AM, e)After 10AM; I anticipate 
I will go to sleep: a)Before 11PM, b)11-12AM, c)12-1AM, d)1-2AM, 
e)After 2AM.” [Responses were coded as the midpoint of the range for 
b, c, and d; as .5 h earlier or later for a and e, respectively.] 800 stu-
dents (ages 18-21, mean age=18.7 years, 341 males) completed both 
assessments. Multiple regression analyses were done for two dependent 
variables, anticipated bedtime and anticipated day-start time with inde-
pendent variables sex, MEQ score, school night bedtime (or rise time), 
and nonschool night bedtime (or rise time).
Results: MEQ score, school night bedtime, and nonschool night bedtime 
accounted for significant variance in anticipated college school night 
bedtimes, R2=.264 (p<.001); sex was not significant. Sex, MEQ score, 
school night rise times, and nonschool rise times accounted for signifi-
cant variance in anticipated college day-start times, R2=.180 (p<.001). 
Anova showed that anticipated college bedtimes (M=24:14,SD=52mins) 
and day-start times (M=8:17,SD=52mins) were later than reported 
high school bedtimes (M=23:25,SD=64mins) (p<.001) and rise times 
(M=6.34,SD=43mins)(p<.001). The rise time difference was greater for 
adolescent females than adolescent males (p<.001).
Conclusion: Adolescents’ high school sleep habits and phase preference 
influence their expected bedtimes and day-start times in college. Future 
analyses will assess the accuracy of anticipated collegiate sleep patterns 
versus collegiate daily sleep diary reports.
Support (If Any): This work was supported by the National Institute for 
Mental Health (Grant R01 MH079179).
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SLEEPINESS IN CLASSROOM IS ASSOCIATED WITH 
ACADEMIC PERFORMANCE
Han G, Esmaeili A, Hammett M, Harsh J
Psychology, University of Southern Mississippi, Hattiesburg, MS, USA

Introduction: Learning is a college student’s duty. However, learning 
may be blocked by excessive sleepiness. College students are reported 
to have poor sleep health and excessive sleepiness. Our early findings 
showed that sleepiness progressively increases and attention progres-
sively decreases during the course of a lecture. The aim of the present 
study is to examine the association between sleepiness in the classroom 
and end-of-lecture announced and unannounced quizzes over lecture 
content.
Methods: Data were collected from 71 students in 10 randomly selected 
lectures taught by the same instructor in Fall 2012. Starting at the begin-

ning of a lecture, students were signaled at 10-min intervals to rate their 
level of sleepiness (using clickers) with the Stanford Sleepiness Scale 
(SSS). Six quizzes, three unannounced and three announced at the be-
ginning of the class, were given at the end of the lecture period. Based on 
prior work, a SSS score ≥ 5 was considered excessive sleepiness.
Results: Pearson correlation revealed that the students more likely to 
report excessive sleepiness (ES) performed more poorly on quizzes with 
all quizzes combined (r = -.30, p =.01) and with unannounced quizzes 
only (r =-.24, p < .05) but not with announced quizzes only (r = -.15). 
Students who never reported being excessively sleepy had the highest 
average overall quiz grade (M = 75.53%, SD=8.47). Students reporting 
excessively sleepiness between 0 and 10% of the time had a lower aver-
age quiz grade (M = 70.65%, SD=8.97). Students reporting sleepiness > 
10% of the time had the lowest quiz grades (M = 66.02%, SD=11.70).
Conclusion: These findings extend our previous finding that sleepiness 
increases progressively across lectures by showing that sleepiness is as-
sociated with reduced learning as reflected by scores on unannounced 
quizzes. Announced quizzes may increase student motivation and in-
crease classroom alertness.

0176
SLEEPY STUDENTS AND INTRUSIVE THOUGHTS DURING 
A LECTURE
Esmaeili A, Han G, Boyte M, Harsh J
Psychology, University of Southern Mississippi, Hattiesburg, MS, USA

Introduction: Intrusive thoughts are involuntary, may be unwelcome, 
and potentially interfere with daily functioning. Intrusive thoughts are 
common and negative thoughts may increase with depression and anxi-
ety. Sleepiness may be a factor given the role of sleepiness in the pro-
cessing of emotional stimuli. College students have poor sleep quality 
and we have reported that attending a lecture progressively unmasks 
sleepiness (Han et al., 2011). In this study, we examine sleepiness and 
intrusive thoughts during lectures.
Methods: Data were collected from 71 students during 10 randomly 
selected lectures in two classes taught by the same instructor. Starting at 
the beginning of a lecture, students were signaled every 10 minutes to 
rate (using clicker technology) their sleepiness using the Stanford Sleep-
iness Scale (SSS) and any intrusive thoughts on a scale from -10 (strong 
negative) to +10 (strong positive). Based on prior work, a SSS score ≥ 5 
was considered excessive sleepiness.
Results: A total of 2,355 intrusive thoughts were rated. 16.3% were 
negative thoughts. Excessive sleepiness (ES) was reported on 15.4% of 
occasions. Chi-square analysis showed that with ES, negative intrusive 
thoughts increased by >50% while positive thoughts decreased by about 
16% (both ps < .001). ANOVA revealed that negative intrusive thoughts 
were rated as more intense with ES (M = 3.20, SD=1.9) vs. when not 
sleepy (M = 2.78, SD= 2.00; p = .027). Positive intrusive thoughts were 
rated as more intense with ES (M = 4.36, SD=4.4) vs. when not sleepy 
(M = 3.42, SD=2.6; p < .001).
Conclusion: This exploratory study documents a link between positive 
and negative intrusive thoughts among college students during lectures. 
Further study is needed to understand implications of the increase in 
negative but not positive thoughts and the increase in salience of both 
the positive and negative thoughts.

0177
HOME TEAM ADVANTAGE: SLEEP AS A PREDICTOR OF 
ATHLETIC PERFORMANCE
Whitehurst L, Fogler KA, Cooke CS, Ayala MD, Dyche J
Department of Psychology, James Madison University, Harrisonburg, 
VA, USA

Introduction: Home team advantage is a phenomenon seen throughout 
collegiate and professional sports teams. One factor suggested to ac-
count for home advantage is lack of rest and muscle recovery for travel-
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ing teams (Steeland & Debbens, 1997). Due to travel and other changing 
circumstances, a visiting team may not receive the same amount or qual-
ity of sleep as a home team. This study aimed to investigate the James 
Madison Women’s Basketball team’s season to determine if the home 
team advantage phenomenon can be attributed to sleep quality.
Methods: Participants (N = 9) were all current members of the James 
Madison Women’s Basketball varsity team. Participants were issued ac-
tigraphs two nights before each monitored game. Participants were also 
given sleep diaries to fill out each morning/night. Researchers examined 
conference games in which opponents play each other twice (both home 
and away). In addition, game win-loss margins, performance scores, and 
personal anxiety surveys were included in data collection.
Results: Preliminary data analyses show a trend for later wake times 
on mornings before home games (M = 9:21 AM, SD = .075); however 
athletes showed increased wake after sleep onset (WASO) on the night 
before home games (M = 60.22 SD = 34.96) and less sleep time overall; 
8 hours on nights before home games compared to 8.5 hours on nights 
before away games.
Conclusion: Data suggests a possible connection between sleep and 
collegiate athlete travel as well as a possible relationship between col-
legiate athlete stress and sleep quality before games.
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EFFECT OF INTERMITTENT HYPOXIA IN ANXIETY 
BEHAVIOR AND MARKERS OF OXIDATIVE STRESS
Carissimi A1, Fiori CZ2, Kim LJ3, Vieira LR4, Pires GN5, Rosa DP4, 
Perini S4, Baum G6, Righi CG2, Martinez D2,4,7
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Introduction: Obstructive sleep apnea causes neuropsychiatric symp-
toms. The literature is imprecise on the relationship between apnea and 
anxiety. Animal models of sleep apnea utilizing intermittent hypoxia 
demonstrate increased manifestation of reactive oxygen species. Glyoxa-
lase-1 and glutathione reductase-1 are biomarkers of oxidative stress. In-
creases in brain levels of glutathione reductase-1 have been described in 
association with low-anxiety behavior. To clarify the apnea-anxiety con-
nection, the effect of intermittent hypoxia on anxiety behavior was tested.
Methods: Balb/c mice were exposed to intermittent hypoxia and 
to sham intermittent hypoxia (sham). The hypoxia system alternates 
30 seconds of progressive cage hypoxia to a nadir of 7+1% oxygen 
concentration, followed by 30 seconds of room air insufflation, dur-
ing 8 hours, daily. After seven days of exposure, nineteen rodents in 
hypoxia (n=13) and sham (n=6) groups were placed for 10 minutes in 
the elevated plus maze. Behavior was recorded by a camera. Latency, 
frequency, and duration in the open and closed arms were analyzed. 
Cerebral cortex, hippocampus, and striatum were dissected and imme-
diately frozen. Glyoxalase-1 e glutathione reductase-1 in tissues was 
quantified by Western blot.
Results: The mice exposed to hypoxia presented less anxiety behavior 
compared to the sham group. This was indicated by higher frequency 
of open arms entries and both longer duration and higher frequency of 
head-dipping. Glutathione reductase-1 level was 42% higher in the ce-
rebral cortex of mice submitted to hypoxia compared to the sham group 
(P= 0.05). Although glioxalase-1 levels were 33% higher in the striatum 
and 17% higher in the hippocampus of the hypoxia compared to sham 
group, these differences were non-significant.
Conclusion: Mice submitted to intermittent hypoxia showed reduction 
in anxiety behavior. The elevated levels of glutathione reductase-1 in the 

hypoxia group may represent a response to oxidative stress and indicate 
anxiety-modulating effects of this protein.

0179
BEDTIME HUNGER IS INVERSELY RELATED TO 
SUBSEQUENT SLEEP DURATION IN THE DOZER 
REGISTRY
Dixon BM1, Nordahl TE2, Gold EB2, Winkelman J3, Fabregas SE4, 
Hardin K2, German JB1

1Foods for Health Institute, University of California, Davis, CA, USA, 
2School of Medicine, University of California, Davis, CA, USA, 
3Harvard Medical School, Boston, MA, USA, 4Sleep Research Center, 
Zeo, Inc., Newton, MA, USA

Introduction: Sleep hygiene guidelines warn against going to bed hun-
gry, recommending a light snack at bedtime. However, the effects of 
bedtime hunger on sleep have not yet been scientifically determined. 
These effects are important to understand because they are a commonly 
cited barrier to successful weight loss dieting. We examined the relation-
ship between bedtime hunger and sleep duration in the Data Observa-
tions of the Zeo Extraction Registry (DOZER), a dataset of sleep records 
from home users of a personal sleep measurement device.
Methods: The commercially available device records electrical poten-
tials from the forehead while in bed and calculates the most probable 
stage of sleep or wake every 30 seconds. Users upload sleep records 
to an online account, where they can also track related lifestyle factors, 
including their hunger level at bedtime, by self-report. User data is ag-
gregated into the de-identified research registry, DOZER. We analyzed 
those sleep records that included a standardized rating of bedtime hun-
ger, with repeated measures regression, to determine the relationship 
between nightly hunger and that night’s sleep duration.
Results: 361 people (ages 14-77, 67% male) contributed 8,717 sleep 
records with a rating of bedtime hunger (mean: 24.2 sleep records per 
person). Mean sleep duration declined with increasing bedtime hunger 
level (in hours: not hungry-7.08, slightly hungry-6.93, moderately hun-
gry-6.61, and very hungry-6.34). Within-subjects, there was a highly 
significant inverse linear relationship between bedtime hunger and sub-
sequent sleep duration (p<0.001).
Conclusion: The strong inverse relationship between bedtime hunger 
and subsequent sleep duration in this population is consistent with the 
hypothesis that going to bed hungry can disrupt sleep and supports cur-
rent sleep hygiene guidance. Further research is needed to determine 
the generalizability and causality of this relationship and, ultimately, 
to identify best dietary practices for simultaneously promoting both 
healthy sleep and healthy body composition.
Support (If Any): Data provided by Zeo, Inc. Funding from USDA-NI-
FA award 2012-67011-19895 and NIH-NCATS grant UL1 TR 000002.
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FIRST SEMESTER STUDENTS’ DAILY SCHEDULES: 
TIMING OF SLEEP AND MEALS ASSOCIATED WITH BMI 
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Roane BM1,2,3, Van Reen E2,3,4, Sharkey KM2,3,5,6, Carskadon MA2,3,4

1Internal Medicine, University of North Texas Health Science Center, 
Fort Worth, TX, USA, 2Department of Psychiatry and Human 
Behavior, Alpert Medical School of Brown University, Providence, RI, 
USA, 3Sleep for Science Research Laboratory of Brown University, 
Providence, TX, USA, 4E.P. Bradley Hospital, Providence, RI, USA, 
5Department of Medicine, Alpert Medical School of Brown University, 
Providence, RI, USA, 6Rhode Island Hospital, Providence, RI, USA

Introduction: First semester college students are on the cusp of adult-
hood. Unlike younger adolescents, they have fewer restrictions and 
a greater ability to adapt their environment to align with their prefer-
ences. These behaviors are not always conducive to healthy lifestyles. 
For instance, skipping breakfast or eating later is associated with obesity 
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(Duncan et al., 2011; Martinez-Gómez et al., 2011). We hypothesized 
that an increase in body mass index (BMI) would be associated with 
longer intervals for (a) waketime-first food (“delayed first meal”), (b) 
waketime-last food (“delayed last meal”), and (c) first food-bedtime 
(“extended eating”), and (d) a shorter bedtime-last food interval (“eating 
before bed”).
Methods: Students completed online sleep diaries for ~10 weeks from 
the start of university classes. Each night, students also reported the 
times their first and last food were eaten during the previous 24-hours. A 
digital scale and stadiometer measured height (cm) and weight (kg) the 
week classes started and at 10 weeks. Analyses included 176 students 
(ages 18-21, mean=18.6 years, 110 females). Sleep-food time intervals 
were computed as the mean interval length for waketime-first food, last 
food-bedtime, waketime-last food, and first food-bedtime. Inclusion cri-
terion was at least 3 calculated intervals/week (mean=49.7-58 intervals). 
We also calculated BMI change (+=gain; -=loss). Correlation analyses 
explored the association between sleep-food intervals and BMI change.
Results: Students’ average weight change was 2.2 kg (SD=2.4) reflected 
in a mean BMI change of 0.6 kg/cm2 (SD=.89). Means were delayed 
first meal=1.9 h (SD=2.4), eating before bed=4.6h (SD=1.4), delayed 
last meal=11.8h (SD=1.6), and extended eating=14.7h (SD=1). Extend-
ed eating (first food-bedtime) was associated with a BMI increase during 
the first semester (r=.28, p=.015), and delayed first meal was a trend 
such that larger sleep-food intervals were associated with decreases in 
BMI (r=-.19, p=.094). No other sleep-food intervals were associated 
with BMI change.
Conclusion: Longer intervals between first food and bedtime were asso-
ciated with increased BMI across the first 10-weeks of college, perhaps 
reflecting opportunity to eat more in that extended “eating window.” The 
trend finding that a greater interval between waketime and first food is 
associated with a decrease in BMI was counter to our hypothesis, but 
additional analyses may help to untangle this association.
Support (If Any): Support received from the National Institute of Men-
tal Health (MH079179).
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Introduction: Research in children and adults shows that short sleep 
and variable sleep patterns are negatively associated with increased 
weight and higher BMI scores. Little research has examined these fac-
tors prospectively using standard tools of assessment. We hypothesized 
that shorter sleep duration and greater variability in sleep duration and 
timing would be associated with an increase in body mass index (BMI) 
during the first semester of college.
Methods: 218 students (ages 18-21, mean=18.6 years, 138 females) be-
gan online daily sleep diaries with the start of university classes. During 
week 9 of classes, students completed a final survey that included as-
sessments of mood (Center for Epidemiology Studies Depression Scale, 
CES-D) and chronotype (Horne-Ostberg morningness-eveningness 
questionnaire, MEQ). Height (cm) and weight (kg) were measured with 
a digital scale and a stadiometer the week classes started and at week 10 
of the semester. Inclusion criteria were height and weight data at both 
time points and at least a 50% weekly diary completion rate. We calcu-
lated mean total sleep time (TST), bedtime (BT), and waketime (WT) 
across all diaries (mean=54.4 nights). Variability scores were calculated 
for TST (TSTv), bedtime (BTv), and waketime (WTv) by averaging the 

ranges of 4-day moving windows (e.g., range TST for days 1-4, range 
TST for days 2-5). BMI change was computed by subtracting initial 
BMI from final BMI (+=gain; -=loss). A regression analysis examined 
the association of mean diary-reported TST, BT, WT, TSTv, BTv, WTv, 
CESD scores, MEQ scores, and sex with BMI change.
Results: Students reported an average TST = 7.2 h/night (SD=.69). 
Their average weight change was 2.1 kg (SD=2.5) reflected in a mean 
BMI change of 0.6 kg/cm2 (SD=.91). The multiple regression analysis 
was not significant (adjusted R-squared<.01, p=.452). Individual factors 
showed that BT (M=0130, beta=.6, p=.04) and WT (M=0900, beta=-.6, 
p=.025) were related to BMI change after covarying the other variables’ 
effects. Later schedules correlated with increased BMI. The correlation 
of TST with BMI did not reach statistical significance (beta=.3; p=.095).
Conclusion: Later bedtimes and wake times were associated with in-
creased BMI during the first semester of college. Additional research is 
needed to determine what role sleep patterns play in contributing to and 
maintaining higher BMI scores over longer time intervals.
Support (If Any): Support received from the National Institute of Men-
tal Health (MH079179).
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LOWER PHYSICAL ACTIVITY IN ADOLESCENTS AND 
YOUNG ADULTS IS ASSOCIATED WITH ABNORMALITIES 
IN REM SLEEP
Singareddy R, Sandhu S, Bixler EO, Miller R
Sleep Research & Treatment Center, Penn State College of Medicine, 
Hershey, PA, USA

Introduction: Physical activity (PA) improves emotional health and has 
cognitive benefits. Sleep may play a crucial role in mediating the benefits 
of physical activity on cognitive and emotional functioning. However, 
the studies examining the effects of physical activity on physiological 
sleep are limited. In this study we examined the association between 
physical activity and objective sleep in adolescents and young adults.
Methods: The data were collected in a population-based sample of 12-
22 years old, who were originally recruited for a larger study examin-
ing sleep and cardiometabolic factors. PA was assessed with a standard 
question that is used by the CDC, “During a typical week, on how many 
days were you physically active for a total of 60 minutes/day?” with 
response choices of 0-7 days”. All subjects underwent a structured di-
agnostic interview (MINI International Neuropsychiatric Interview) and 
one night of polysomnogram.
Results: Among the 209 subjects who completed all the study pro-
cedures, 97 (46.4%) were getting 60 minutes/day of PA for ≥ 5 days/
week [Optimal-PA (OPA)] and 112 were getting ≤4 days/week [Low-PA 
(LPA)]. Both groups were similar in age, gender and percentile BMI-for-
age-and-gender (pctBMI). The prevalence of depression, anxiety disor-
ders and drug/alcohol use disorders was similar in both groups. Adjusted 
(age, gender, pctBMI, depression, anxiety, drug/substance use disorder) 
REM latency was significantly longer in the LPA group (P=0.020). The 
LPA group also had significantly higher periodic limb movement index 
(PLMI) (P=0.025) and lower stage-2 sleep (P=0.039).
Conclusion: Lower physical activity is associated with prolonged REM 
latency. REM sleep plays an essential role in learning and memory con-
solidation and prolonged REM latency has been found in certain cogni-
tive disorders (ADHD, GABA degradation disorders, etc.). It is possible 
that prolonged REM latency associated with lower physical activity may 
lead to impaired learning and/or memory consolidation. Prospective 
studies are needed to explore the relationship between physical activity, 
REM sleep and cognitive function.
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ASSOCIATIONS OF SLEEP APNEA WITH MULTIPLE 
ANTHROPOMETRIC INDICES OF OVERALL AND 
CENTRAL OBESITY AMONG THAI YOUNG ADULTS
Chen X1, Pensuksan W2, Lohsoonthorn V3, Lertmaharit S3,4, Gelaye B1, 
Williams MA1

1Department of Epidemiology, Harvard School of Public Health, 
Boston, MA, USA, 2School of Nursing, Walailak University, Nakhon 
Si Thammarat, Thailand, 3Department of Preventive and Social 
Medicine, Faculty of Medicine, Chulalongkorn University, Bangkok, 
Thailand, 4College of Public Health Sciences, Chulalongkorn 
University, Bangkok, Thailand

Introduction: Few studies have examined sleep apnea and obesity in 
young adults, especially among Asian populations. This study tested the 
hypothesis that sleep apnea is related to overall obesity and central obe-
sity among college students.
Methods: A total of 2911 college students aged 18-28 years from seven 
universities in Thailand participated in this study. Height, weight, waist 
circumference (WC), and blood pressure were measured by trained 
research staff. Body mass index (BMI) was calculated from anthropo-
metric measurements. Sleep apnea was determined by the Berlin Ques-
tionnaire. Multinomial logistic regression analyses were conducted for 
overweight and obesity compared with normal weight group. Multivari-
able logistic regression models were fitted for overall obesity and cen-
tral obesity with adjustment for sociodemographic and lifestyle factors, 
blood pressure, and general health status.
Results: The prevalence of sleep apnea was 6.3% among college stu-
dents. Approximately 9.6% of students were overweight (BMI: 25-29) 
and 4.5% were obese (BMI≥30), while 12.4% were categorized as having 
central obesity. The adjusted odds ratio (OR) was 1.72 (95% confidence 
interval: 1.04-1.85) for overweight and 24.23 (95% CI: 15.20-38.61) for 
obesity. Sleep apnea was strongly associated with overall obesity as re-
flected by BMI, regardless of criteria used. Students with sleep apnea 
had a 2-fold higher odds having central obesity compared with those 
without sleep apnea (OR: 2.09; 95% CI: 1.19-3.67). Sleep apnea was 
strongly related to high BMI/WC compared with low BMI/WC (OR: 
8.53; 95% CI: 5.88-12.39). Associations of sleep apnea with overall and 
central obesity were evident and robust for both males and females, with 
the former associations being substantially stronger among females.
Conclusion: Sleep apnea was significantly and independently associated 
with overall obesity and central obesity among young adults. Our study un-
derscores the importance of incorporating simple measures of sleep apnea 
in identifying and targeting young adults for cardiovascular risk factors.
Support (If Any): This study was supported by grants from NIH/NIM-
HD (T37-MD001449) and NIH/NCRR/NCATS (8UL1TR000170).
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LONG TERM EFFECTS OF CAFFEINE WITHDRAWAL
Johansson K, Lack LC
Psychology, Flinders University, Adelaide, SA, Australia

Introduction: Caffeine ingestion has been shown to enhance alertness 
and performance. However, there has been some suggestion that the 
performance enhancement may arise from reversing the effects of caf-
feine withdrawal rather than a positive enhancement. Caffeine inges-
tion before bed has also been shown to lower the quality and quantity of 
sleep. For several reasons, including improved sleep hygiene to prevent 
or treat insomnia, caffeine withdrawal may be prescribed. Many studies 
have shown negative effects within the first few days of caffeine with-
drawal including headaches, lethargy, and irritability. Very few studies 
have continued observations beyond these immediate negative effects 
to determine the longer term effects. In other words, are individuals 
benefited or impaired given a longer period free of caffeine compared 
to the normal caffeine consumption period? The present study investi-
gated a period of several weeks following caffeine withdrawal.

Methods: Participants were 23 healthy young adult caffeine consum-
ers. In addition to a caffeine consumption diary they recorded subjective 
evaluations of their day at 6pm each day on a web based survey. The 
evaluations included headache symptoms, alertness, fatigue, moods, 
sleep, and overall quality of daily functioning . Measures were collected 
daily for a baseline week of normal caffeine consumption, a week of 
gradual withdrawal, and four additional weeks of caffeine abstention.
Results: Repeated measures statistical analyses compared means for 
the baseline week, withdrawal week and the fourth week free of caf-
feine. During the week of withdrawal reported headaches and sleep 
length increased while alertness and overall day quality decreased 
compared to baseline caffeine consumption. However, by the last week 
all of these measures had returned to be comparable with the baseline 
week and in most cases were marginally but not significantly better 
than baseline week.
Conclusion: From this initial pilot study of the longer term subjec-
tive effects of caffeine withdrawal it appears that individuals rate their 
moods, sleep, and daytime functioning at least as favorably as during the 
baseline period of their normal caffeine consumption. Further studies 
including randomized placebo control trials using objective measures 
of sleep and performance are required to confirm these general findings.
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THE EPIDEMIOLOGY OF SLEEP QUALITY, SLEEP 
PATTERNS AND THE CONSUMPTION OF CAFFEINATED 
BEVERAGES AND KHAT USE AMONG ETHIOPIAN 
COLLEGE STUDENTS
Lemma S1, Patel SV2, Tarekegn YA2, Tadesse M2,3, Berhane Y1, 
Gelaye B2, Williams MA2

1Epidemiology, Addis Continental Institute of Public Health, Addis 
Ababa, Ethiopia, 2Epidemiology, Harvard School of Public Health, 
Boston, MA, USA, 3Mathematics & Statistics, Georgetown University, 
Washington, DC, USA

Introduction: Although there is a well-established body of evidence 
that has evaluated sleep among adults and children, few have investigat-
ed the prevalence and influences of poor sleep among younger, college-
aged students. Furthermore, there is limited research on the influences 
of caffeine and the consumption of other stimulants on sleep duration 
and sleep quality among college-aged students and young adults in sub-
Saharan Africa. We conducted this study to evaluate sleep habits, sleep 
patterns, and sleep quality among Ethiopian college students; and to ex-
amine associations of poor sleep quality with consumption of caffein-
ated beverages and other stimulants.
Methods: A total of 2,230 undergraduate students completed a self-
administered comprehensive questionnaire which gathered information 
about sleep complaints, socio-demographic and lifestyle characteristics, 
use of caffeinated beverages and khat. We used multivariable logistic 
regression procedures to estimate odds ratios for the associations of poor 
sleep quality with socio-demographic and behavioral factors.
Results: Overall 52.7% of students were classified as having poor sleep 
quality (51.8% among males and 56.9% among females). In adjusted 
multivariate analyses, caffeine consumption (OR=1.55; 95%CI: 1.25-
1.92), cigarette smoking (OR=1.68; 95%CI: 1.06-2.63), and khat use 
(OR=1.72, 95%CI: 1.09-2.71) were all associated with increased odds 
of long-sleep latency (>30 minutes). Cigarette smoking (OR=1.74; 
95%CI: 1.11-2.73) and khat consumption (OR=1.91; 95%CI: 1.22-3.00) 
were also significantly associated with poor sleep efficiency (<85%), as 
well as with increased use of sleep medicine.
Conclusion: Findings from the present study demonstrate the high 
prevalence of poor sleep quality and its association with stimulant use 
among college students. Preventive and educational programs for stu-
dents should include modules that emphasize the importance of sleep 
and associated risk factors.
Support (If Any): National Institute for Minority Health and Health 
Disparities (T37-MD000149)
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PATTERNS AND CONSUMPTION OF ENERGY DRINKS AND 
OTHER CAFFEINATED BEVERAGES AMONG PERUVIAN 
COLLEGE STUDENTS
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Sanchez E2, Gelaye B3, Williams MA3
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Introduction: College students are increasingly reporting use of energy 
drinks and other stimulants as a means of avoiding sleep and enhancing 
academic performance. However, little is known about the relationship 
between energy drinks and other caffeinated beverages and sleep quality 
among young adults in Latin America. We evaluated the prevalence of 
poor sleep quality among Peruvian college students and examined the 
extent to which poor sleep quality and altered sleep patterns are associ-
ated with consumption of caffeinated beverages.
Methods: A total of 2,458 college students were invited to complete a 
self-administered questionnaire that collected information about a va-
riety of behaviors including consumption of energy drinks, caffeinated 
and alcoholic beverages. The Pittsburgh Sleep Quality Index (PSQI) 
was used to assess sleep quality. Logistic regression procedures were 
used to estimate odds ratios (OR) and 95% confidence intervals (95%CI) 
for poor sleep quality in relation to lifestyle characteristics.
Results: A total of 965 males and 1,493 female students were enrolled in 
the study. 52.0% of males and 58.4% of females experienced poor sleep 
quality (p=0.002). Females (OR=1.28; 95%CI 1.08-1.51) and those 
who reported consuming ≥ 3 stimulant beverages per week (OR=1.88; 
95%CI 1.42-2.50) had higher odds of poor sleep quality. Students who 
consumed 1-19 alcoholic beverages monthly (OR=1.90; 95%CI 1.46-
2.49) had a higher odds of long sleep latency. Consumption of ≥3 
stimulant beverages per week was associated with daytime dysfunction 
due to sleepiness (OR=1.45; 95% CI 1.10-1.90), short sleep duration 
(OR=1.49; 95%CI 1.14-1.94), and use of sleep medication (OR=2.10; 
95%CI 1.35-3.28).
Conclusion: Consumption of energy drinks, other caffeinated beverages 
and alcoholic beverages are risk factors of poor sleep quality. Increased 
awareness of these associations should promote interventions to im-
prove students’ lifestyle habits, including consumption of alcoholic and 
caffeinated beverages, and overall health.
Support (If Any): National Institute for Minority Health and Health 
Disparities (T37-MD000149)
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Introduction: Poor sleep and heavy use of caffeinated beverages have 
been implicated as risk factors for a number of adverse health outcomes. 
Caffeine consumption and use of other stimulants are common among 
college students globally. However, to our knowledge, no studies have 
examined the influence of caffeinated beverages on sleep quality of col-

lege students in Southeast Asian populations. We conducted this study to 
evaluate the patterns of sleep quality; and to examine the extent to which 
poor sleep quality is associated with consumption of energy drinks, caf-
feinated beverages and other stimulants among 2,854 Thai college stu-
dents.
Methods: A questionnaire was administered to ascertain demograph-
ic and behavioral characteristics. The Pittsburgh Sleep Quality Index 
(PSQI) was used to assess sleep habits and quality. Chi-square tests and 
multivariate logistic regression models were used to identify statistically 
significant associations.
Results: Overall, the prevalence of poor sleep quality was found to 
be 48.1%. A significant percent of students used stimulant beverages 
(58.0%). Stimulant use (OR 1.50; 95%CI 1.28-1.77) was found to be 
statistically significant and positively associated with poor sleep quality. 
Alcohol consumption (OR 3.10; 95% CI 1.72-5.59) and cigarette smok-
ing (OR 1.43; 95% CI 1.02-1.98) also had statistically significant asso-
ciation with increased daytime dysfunction. In conclusion, stimulant use 
is common among Thai college students and is associated with several 
indices of poor sleep quality.
Conclusion: Our findings underscore the need to educate students on 
the importance of sleep and the influences of dietary and lifestyle choic-
es on their sleep quality and overall health.
Support (If Any): National Institute for Minority Health and Health 
Disparities (T37-MD000149)
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CONSUMPTION OF STIMULANT BEVERAGES AMONG 
PATAGONIAN CHILEAN COLLEGE STUDENTS
Velez J1, Souza A2, Translavina S2, Barbosa C1, Wosu A2, Andrade A1, 
Frye M1, Fitzpatrick AL2,3, Gelaye B2, Williams MA2
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Introduction: Consumption of stimulants (e.g., coffee, caffeine shots, 
energy drinks) has increased in recent years in Chile. However, few 
studies have examined the relationship between energy drink consump-
tion and sleep quality among young adults. In this study, we assessed 
sleep patterns and sleep quality among Chilean college students. We also 
evaluated the extent to which stimulant beverage use and other lifestyle 
characteristics are associated with poor sleep quality in this population.
Methods: A cross-sectional study was conducted among 832 college 
students in Patagonia, Chile. Students were asked to complete a self-
administered questionnaire to provide information about lifestyle and 
demographic characteristics. The Pittsburgh Sleep Quality Index (PSQI) 
was used to evaluate sleep quality. In addition, students underwent a 
physical examination to collect anthropometric measurements.
Results: More than half of students (51.8%) exhibited poor sleep qual-
ity. Approximately 45% of study participants reported sleeping six hours 
or less per night and 9.8% used medications for sleep. In multivariate 
analysis, sex and age were significantly associated with poor sleep qual-
ity. Current smokers had significantly greater daytime dysfunction due 
to sleepiness and were more likely to use sleep medicines. Students who 
reported consumption of any stimulant beverage in the past week were 
1.81 times as likely to have poor sleep quality compared with those who 
did not consume stimulant beverages (OR: 1.81, 95% CI: 1.21-2.00).
Conclusion: Poor sleep quality is prevalent among Chilean college 
students, and stimulant beverage consumption was associated with in-
creased the odds of poor sleep quality in this sample.
Support (If Any): National Institute for Minority Health and Health 
Disparities (T37-MD000149)
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DEPRIVATION ON HEART RATE AND PARASYMPATHETIC 
ACTIVITY IN YOUNG ADULTS
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Trinder JA1
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Introduction: Sleep onset is associated with a relative increase of para-
sympathetic activity and decrease in heart rate, which is thought to be 
beneficial for maintaining cardiovascular health and has been known as 
the ‘cardiovascular holiday.’ Acute alcohol intake before sleep onset can 
decrease parasympathetic activity and increase heart rate, blunting the 
‘cardiovascular holiday.’ However, ‘binge-drinking,’ episodes of inten-
sive, excessive alcohol intake, tend to take place at night, cutting into 
regular sleeping hours. Acute sleep deprivation is known to disrupt au-
tonomic balance but there is little research on the possible interaction 
effects of alcohol and sleep deprivation. The current study sought to de-
termine whether the effects of acute alcohol intake would be augmented 
in a sleep deprived individual.
Methods: Eighteen young adults (19.8±1.1 years: 9 female) participated 
in this study in one of two groups; a daytime waking (n=11), or a sleep 
deprivation (n=7) group. Each participant completed four sessions in the 
Sleep Laboratory; two adaptation nights and two experimental sessions 
(alcohol vs placebo conditions). In the alcohol condition, participants 
consumed a quantity of alcohol sufficient to bring them to a breath alco-
hol concentration (BAC) of 0.10%.
Results: Heart rate was significantly increased after alcohol intake in 
both groups (p=.024) and remained elevated across the waking periods 
(p=.001). Parasympathetic activity significantly decreased following al-
cohol consumption in both groups (p=.001) and across the waking pe-
riods (p=.034). No significant group (Condition) effects were observed.
Conclusion: The findings suggest that consumption of alcohol prior to 
sleep may ameliorate the beneficial sleep related changes in autonomic 
nervous system activity and that these changes persist throughout the 
night, even after alcohol has been eliminated. And that these changes do 
not appear to be exacerbated by sleep deprivation as may be suggested in 
the literature. Given that excessive alcohol consumption has been asso-
ciated with a number of detrimental effects including cognitive deficits, 
sleep disturbances, and cardiovascular disease, and that the effects of 
sleep deprivation, are likely to increase an individual’s risk for chronic 
conditions such as obesity and diabetes, as well as being implicated in 
triggering cardiovascular events further research into the interaction be-
tween alcohol use and sleep deprivation is needed.
Support (If Any): Australasian Sleep Association (Rob Pierce Grant) & 
NH&MRC (Fellowship #1012195) - CLN National Institute on Alcohol 
Abuse and Alcoholism (AA017320) - IMC

0190
THE EFFECTS OF ACUTE ADMINISTRATION OF OPIOID 
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Datunashvili M, Oniani N
Research Center: Tengiz Oniani Laboratory of Sleep-Wakefulness 
Cycle Studies, Ilia State University, Tbilisi, Georgia

Introduction: Opioid receptors are widely distributed in the brain 
structures involved in behaviors such as the sleep-wakefulness cycle, 
motivational-emotional behavior, memory processes and stress. Opioid 
peptides are released in stressful situations including the novel environ-
ment. The present study was aimed to study the effects of opioid antago-
nists and agonist on the behavior of rats in the open field.
Methods: Experiments were conducted on the inbred rats (weighted 
185-260g). Motivational-emotional behavior of the animals was studied 

using Open Field. The rats were divided into five groups: placebo (n=8); 
2.5mg/kg Naloxone injected (n=8); 3mg/kg Naltrexone injected (n=10); 
2mg/kg Morphine injected (n=8); 3.5mg/kg Morphine injected (n=8). 
After i.p. injection of the drugs, animals were placed into the open field 
and observed for 10 min. The rats’ exploration, locomotor activity and 
emotionality were measured by quantifying head movements, number 
of passed segments, rearing, grooming, entrance in the center and num-
ber of boluses. Data obtained were statistically processed with SPSS16 
program (ANOVA).
Results: Administration of Naloxone and Naltrexone led to decreases in 
locomotor activity (F(2.25)=7.370, p<0.005), number of entrances in the 
center (F(2.25)=10.020, p<0.001) and rearing (F(2.25)=4.248, p<0.05) 
compared to placebo. Naltrexone produced significant reduction of 
grooming behaviour (F(2.25)=7.153, p<0.05). Following 3.5mg/kg 
Morphine administration number of boluses significantly was decreased 
(F(2.23)=5.657, p<0.01).
Conclusion: Both opioid antagonists produced significant decrease of 
locomotor and exploratory activity. The decrease in entrance into the 
center, after opioid antagonists administration, is not considered as a re-
sult of elevated anxiety; it might be partially caused by sedative effect 
of these drugs. 3.5mg/kg Morphine administration produced significant 
decrease in the anxiety level measured by number of boluses. The diver-
sity between the results obtained after Naloxone and Naltrexone injec-
tion may be caused by the different affinity of these nonselective opioid 
antagonists to various types of opioid receptors.
Support (If Any): Research supported by the Georgian National Sci-
ence Foundation Grant #STO/6-232.
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SLEEP SPINDLE ACTIVITY IN DOWN SYNDROME: 
EFFECTS OF OBSTRUCTIVE SLEEP APNEA AND 
COGNITIVE CORRELATES
Spanò G, Werchan D, Edgin J
Psychology, University of Arizona, Tucson, AZ, USA

Introduction: Recent studies have demonstrated that patterns of high 
frequency (11-16 Hz) EEG activity (sleep spindles, SS) correlate with 
IQ and memory consolidation and thus, may represent a biomarker of 
processing efficiency in the brain. For instance, SS activity has been 
shown to be reduced in certain neurological (e.g., schizophrenia) and 
neurodevelopmental disorders (e.g., autism). Given these findings, more 
work is needed to determine the patterns of SS activity in special popula-
tions. Individuals with Down syndrome (DS) show intellectual disability 
and are impacted by poor sleep - upwards of 80% of this population may 
have obstructive sleep apnea (OSA).
Methods: In the present study we assessed SS activity during poly-
somnography recordings in 42 individuals with DS ages 7-18 years (M 
age: 11.14, SD: 3.22). Presence of OSA and spindle counts were manu-
ally scored by a certified polysomnography technician. Participants also 
completed a customized battery of neuropsychological measures for DS 
(Edgin et al., 2010).
Results: Individuals with DS exhibited marked reductions in the density 
of spindles in Stage 2 (M: 1.30, SD: 1.17) compared to the same age 
group from previous work (M: 4.44, SD: 0.57; Nicolas et al., 2001). 
Ninety-three percent of our sample fell two SD below the normal range 
for SS density. Furthermore, SS density was correlated with arousals 
during REM sleep (r = -0.45, p = 0.01). Finally, SS density related to 
nonverbal IQ (r = -0.35, p = 0.04), response mapping reversal (r = 0.34, 
p = 0.04), cognitive flexibility (r = -0.39, p = 0.03) and processing speed 
(r = 0.39, p = 0.03).
Conclusion: These results suggest abnormal SS activity in those with 
DS. Given the correlation between SS activity and cognition, further 
investigations are needed to better understand the effects of reductions 
in SS on learning and memory processes measured pre- and post-sleep.
Support (If Any): This research was funded by the Thrasher Research 
Fund, Down Syndrome Research and Treatment Foundation, Research 
Down Syndrome.
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REDUCED RESTING-STATE CONNECTIVITY BETWEEN 
PCC AND HIPPOCAMPUS CORRELATES WITH MEMORY 
PERFORMANCE CHANGES AFTER SLEEP DEPRIVATION
Rao H1,2,3, Fang Z1,3, Zhu S1,3, Hu S1, Basner M2, Goel N2, Detre JA1, 
Dinges DF2

1Center for Functional Neuroimaging, Department of Neurology, 
University of Pennsylvania, Philadelphia, PA, USA, 2Division of 
Sleep and Chronobiology, Department of Psychiatry, University of 
Pennsylvania, Philadelphia, PA, USA, 3Department of Psychology, Sun 
Yat-Sen University, Guangzhou, China

Introduction: Sleep plays an important role in learning and memory pro-
cessing while sleep deprivation (SD) loss impairs behavioral and neural 
capacity to encode new memories, particularly in the hippocampal com-
plex. Recent neuroimaging studies have demonstrated the attenuation 
effects of SD on hippocampus activity during memory encoding tasks, 
while the effects of SD on hippocampal function during resting states 
remain unclear. In this study, we examined the effects of 1 night of total 
SD (TSD) as well as 2 nights of recovery sleep (RS) on resting-state func-
tional connectivity (FC) and its relationship to episodic memory.
Methods: We scanned 29 healthy adults (14 females, 22-50y) while 
at rest (0700-0900) on a Siemens 3T scanner using a standard EPI se-
quence. The baseline (BS) scan was after 9h normal sleep. The second 
scan was after 24h TSD. A third scan followed 20h RS. FC analyses, 
using the hippocampus and posterior cingulate cortex (PCC) as the seed 

regions, were conducted via SPM8 and REST toolbox. Subjects com-
pleted a behavioral hippocampus-dependent scene encoding and recog-
nition task each afternoon. Changes in memory performance (hit rate, 
false alarm, accuracy, response bias) were calculated and correlated with 
FC alteration following TSD.
Results: FC analyses showed that TSD significantly reduced functional 
connectivity between the PCC and the hippocampus compared with 
BS and RS (p<0.001), although no connectivity differences were found 
between BS and RS. TSD significantly reduced participants’ response 
accuracy (p=0.003) and conservative bias (p=0.02), and increased false 
alarms (p<0.001) during the memory task. Decreases in PCC-hippocam-
pus connectivity correlated with changes in hit rate (r=0.51, p=0.005) 
and response bias (r=-0.52, p=0.004) following TSD.
Conclusion: This study demonstrated that SD significantly reduced 
PCC-hippocampal connectivity. The observed correlation between 
PCC-hippocampal connectivity decreases and poorer memory perfor-
mance suggests that disrupted connectivity changes in memory circuits 
may be one mechanism by which sleep loss affects memory processing.
Support (If Any): Supported by NIH Grants R01 HL102119, R01 
NR004281, R03 DA027098, R21 DA032022, CTRC UL1RR024134, 
P30 NS045839, Chinese NSF 31070984, and the PENN ITMAT-TBIC 
Pilot Project.
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SLEEP QUALITY ASSESSED WITH THE PITTSBURGH 
SLEEP QUALITY INDEX AND POLYSOMNOGRAPHY 
PREDICT COGNITIVE PERFORMANCE IN OLDER ADULTS 
WITH INSOMNIA
Wilckens KA1,2, Nebes RD1, Monk TH1,2, Buysse DJ1,2

1Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA, 2Sleep and Chronobiology Center, University of Pittsburgh 
School of Medicine, Pittsburgh, PA, USA

Introduction: Sleep is important for cognitive function, but less is 
known about whether subjective and/or objective sleep in insomnia 
might affect cognition. The relationships between two aspects of cogni-
tive performance and subjective and objective measures of sleep were 
examined in older adults with insomnia.
Methods: Participants included 76 older adults (ages 60 - 88; 53 fe-
males) with chronic insomnia by DSM IV criteria. Episodic memory 
was assessed with the Logical Memory Test (immediate recall, delayed 
recall, and retention). Abstract reasoning was assessed with the Test of 
Non-Verbal Intelligence (TONI), and working memory was assessed 
with Letter-Number Sequencing from the Wechsler Adult Intelligence 
Scale III. Principal components analysis reduced the cognitive outcomes 
to 2 domains (episodic memory and reasoning/working memory). Hier-
archical regression was used to determine the predictive value of sub-
jective and objective sleep measures on cognitive performance. Three 
Pittsburgh Sleep Quality Index (PSQI) variables (global score, sleep 
efficiency, sleep latency) were entered into the model before 6 polysom-
nography variables (sleep efficiency, latency, wake minutes after sleep 
onset (WASO), percent REM, percent slow wave sleep, and NREM 
delta counts (from period amplitude analysis)).
Results: Both episodic memory and reasoning/working memory were 
significantly correlated with PSQI global score. Hierarchical regression 
analyses revealed that after accounting for covariates, PSQI global score 
was a significant predictor of episodic memory (p = 0.045) and NREM 
delta counts were a significant predictor of reasoning/working memory 
(p = 0.017). Poorer sleep and fewer NREM delta counts were associated 
with poorer performance.
Conclusion: Sleep quality assessed with the PSQI and NREM delta 
counts assessed with polysomnography may predict individual differ-
ences in cognitive performance. These findings may also suggest that the 
extent to which sleep architecture relates to performance may depend on 
the cognitive domain.
Support (If Any): PO1 AG020677, T32 MH019986-16
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PHARMACOLOGICALLY INCREASING SLEEP SPINDLES 
ENHANCES RECOGNITION FOR NEGATIVE AND HIGH-
AROUSAL EMOTIONAL MEMORIES
McDevitt EA1, Kaestner EJ2, Wixted J3, Mednick SC1

1Department of Psychology, UC Riverside, Riverside, CA, USA, 
2Department of Neurosciences, UC San Diego, La Jolla, CA, USA, 
3Department of Psychology, UC San Diego, La Jolla, CA, USA

Introduction: Sleep differentially affects declarative memory for emo-
tional and non-emotional stimuli, but this interaction is not well under-
stood. Despite non-rapid eye movement (NREM) sleep being implicated 
in declarative memory and neural replay, recent studies of emotional 
memory have focused on REM sleep. Here, we address the relationship 
between NREM sleep and emotional memory by experimentally in-
creasing Stage 2 sleep spindle density with zolpidem (ZOL) to examine 
the critical role of spindles in emotional memory consolidation.
Methods: 28 (15F) young, healthy subjects completed a within-sub-
jects, cross-over design. On experimental days, subjects performed an 
encoding task at 6:30AM, followed by a nap at 8:30AM with a drug 
(10mg ZOL or placebo), and retrieval testing at 3PM. Subjects encoded 
100 target images, 20 each from 5 stimulus groups: 4 emotional groups 
(negative/positive valence, high/low arousal) and a neutral valence low-
arousal group. During retrieval, subjects saw 100 target pictures inter-
mixed with 100 novel stimuli, and indicated whether they had seen the 
picture before using a 6-point confidence scale. Memory discrimination 
(da) and bias were calculated using an unequal-variance signal-detection 
model.
Results: Naps with ZOL increased sleep spindle density compared with 
placebo (p<.001). da was greater for negative stimuli in ZOL compared 
to placebo. Further, negative stimuli had higher da in ZOL than positive 
stimuli (p=.041). For high-arousal stimuli, ZOL increased da compared 
with PBO (p=.036). There was no difference in response bias across 
drug conditions.
Conclusion: Pharmacological intervention during sleep causally in-
creases emotional memory for high-arousal and negative stimuli with-
out altering measures of bias. We speculate that this causal link is made 
through sleep spindles, challenging the exclusive focus on REM sleep in 
emotional memory research. Further, these results provide evidence that 
pharmacological modulation of emotional memory differs depending on 
arousal and valence. This has implications for patients with comorbid 
mood and sleep disorders being treated with hypnotics.
Support (If Any): NIH K01 MH080992 award to SM
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ARE SLEEP-DEPENDENT PERFORMANCE CHANGES IN A 
WORD-PAIR TASK REPRODUCIBLE?
Lustenberger C1,4, Tüshaus L2,4, Wehrle F3,5, Achermann P2,4,5, 
Huber R1,4,5

1University Children’s Hospital Zurich, Zurich, Switzerland, 2Institute 
of Pharmacology and Toxicology, University of Zurich, Zurich, 
Switzerland, 3University Hospital Zurich, Zurich, Switzerland, 
4Neuroscience Center Zurich (ZNZ), University and ETH Zurich, 
Zurich, Switzerland, 5Zurich Center for Integrative Human Physiology 
(ZIHP), University of Zurich, Zurich, Switzerland

Introduction: Numerous studies provide evidence that sleep is benefi-
cial for memory consolidation of specific learning tasks. In particular, 
sleep spindles and slow waves have been linked to such improvements. 
So far, these studies are predominantly correlative and compared single 
nights/conditions. However, there is still missing knowledge of whether 
these sleep-dependent performance changes are reproducible in the same 
subjects for similar conditions. Our study aimed to address this issue.
Methods: 20 young, male adults had two experimental sessions two 
weeks apart. For both sessions they were trained on parallel versions 
of a semantically related word-pair task in the evening right before they 

were allowed to sleep (immediate recall). All night sleep EEG was re-
corded and scored according to standard criteria. Spindle activity (SpA, 
NREM sleep EEG power 12-15Hz) was calculated for both sessions. In 
the morning they were retested on the task to verify overnight perfor-
mance improvement.
Results: Immediate recall performance in the evening was reproducible 
across the two sessions (r=0.51, p<0.05) and did not differ (p>0.1). The 
overnight performance changes (significant improvement from evening 
to morning for both sessions) did not correlate between the two sessions 
(r=0.36, p>0.1). Overnight improvement was reduced in the second ses-
sion (p<0.05). Moreover, immediate recall and overnight performance 
changes were negatively correlated (r=-0.44, p<0.05). To account for 
this interfering factor, we performed partial correlation (immediate re-
call as a covariate) and found a trend-level correlation in the overnight 
performance changes between the two sessions (r=0.40, p<0.1). Finally, 
the difference in overnight performance changes was associated with the 
difference in SpA (r=0.70, p<0.01) between the two sessions.
Conclusion: Sleep dependent performance changes significantly dif-
fered between similar conditions and were barely reproducible even 
when controlling for immediate recall differences. We provide evidence 
that intraindividual differences in sleep dependent performance changes 
are predicted by differences in SpA.
Support (If Any): This work was supported by the Swiss National Sci-
ence Foundation (P00P3-135438 to RH) and the Swiss Research Foun-
dation on Mobile Communication (A2011-05 to RH and PA).
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THE HYPOCRETIN RECEPTOR ANTAGONIST 
ALMOREXANT PROMOTES SLEEP IN RATS BUT DOES 
NOT IMPAIR PERFORMANCE IN SPATIAL REFERENCE 
MEMORY OR SPATIAL WORKING MEMORY TASKS
Morairty S1, Wilk A1, Lincoln W1, Dittrich L1, Neylan TC2, Kilduff TS1

1Center for Neuroscience, SRI International, Menlo Park, CA, USA, 
2Psychiatry, UCSF-VAMC, San Francisco, CA, USA

Introduction: The dual hypocretin receptor (HcrtR) antagonist al-
morexant (ALM) has potent hypnotic actions but little is known about 
performance in the presence of ALM. Since Hcrt antagonists produce 
sleep by disfacilitation of wake-promoting systems whereas benzodiaz-
epine receptor agonists (BzRAs) such as zolpidem (ZOL) induce sleep 
through general inhibition of neural activity, we tested whether ALM 
produced less functional impairment than ZOL when rats were tested in 
the presence of the drug.
Methods: 96 rats were implanted with telemetry devices for recording 
EEG and EMG. Rats were tested in water maze (WM) spatial reference 
memory (SRM) or spatial working memory (SWM) tasks. The effects 
of ALM and ZOL on both memory tasks were assessed following undis-
turbed and sleep deprivation (SD) conditions. SRM: On the day follow-
ing acquisition, rats were either left undisturbed and dosed with ALM 
(100 mpk, po), ZOL (100 mpk, po) or vehicle (VEH) 6 h into their active 
period (ZT18) or kept awake for the first 6 h of the dark and then dosed. 
90 min later, a retention probe trial was performed. Parameters measured 
were distance traveled, latency to enter, time within, and number of en-
tries into, the target quadrant. SWM: This test consisted of 6 pairs of 
trials starting 60 min after dose administration. In the first trial, rats were 
released into the WM with a cued platform and were allowed 120 s to 
locate the platform. After 1, 5, or 10 min, the rat was placed back into the 
WM and given 60 s to locate the platform without cues. Another pair of 
trials with a novel platform location occurred 10 min later. Test measures 
were velocity, time and distance traveled to locate the platform.
Results: SRM: During the WM probe trial following undisturbed con-
ditions, rats administered ZOL showed impairments in all parameters 
measured compared to VEH or ALM whereas ALM-treated rats were 
indistinguishable from VEH for all measures. ALM-treated rats were 
also indistinguishable from VEH for all measures during the WM probe 
trial following 6 h SD. SWM: During the WM test trials in both undis-
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turbed and SD conditions, rats administered ZOL showed impairments 
in almost all parameters measured compared to VEH or ALM. ALM 
rats were indistinguishable from VEH for all measures. ZOL-treated 
rats failed to find the platform much more often than ALM- or VEH-
treated rats.
Conclusion: These results are consistent with the hypothesis that less 
functional impairment results from HcrtR antagonism than from BzRA-
induced inhibition.
Support (If Any): Supported by USAMRMC grant W81XWH-09-2-008.
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NOVEL OBJECT RECOGNITION TASK PERFORMANCE 
AFTER UNILATERAL OPTOGENETIC STIMULATION OF 
THE PERIRHINAL CORTEX
Oonk M1, Clegern WC1,2, Wisor J1,2

1Sleep and Performance Research Center and Graduate Program in 
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2WWAMI Medical Education Program, Washington State University, 
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Introduction: The novel object recognition task (NORT) assays sleep-
dependent object memory. We investigated whether NORT performance 
deteriorates after 6h of unilateral optogenetic stimulation of perirhinal 
cortex, a region implicated in object memory. In addition, we measured 
effects of optogenetic stimulation on sleep architecture and homeostasis.
Methods: Male mice expressing channelrhodopsin2 in pyramidal neu-
rons of the cerebral cortex were surgically implanted with EEG elec-
trodes over the right frontal and perirhinal cortices, both referenced to a 
right parietal lead, and neck EMG leads. A cannula was placed into the 
right secondary auditory cortex so as to target the underlying perirhinal 
cortex for optogenetic stimulation. One week later, the mice were al-
lowed to explore two identical objects for 15 min (NORT acquisition) 
in a dark open field prior to light onset (ZT0). Immediately thereafter, 
mice were either subjected to 6h of optogenetic stimulation at 1Hz to 
mimic slow activity (N=10) or 20Hz to mimic insomnia-related beta ac-
tivity (N=9) during sleep, or allowed to sleep spontaneously as controls 
(n=10). 24h after acquisition, mice were allowed to again explore two 
objects (NORT recall), one familiar and one novel.
Results: Percent of time spent asleep was unaffected by optogenetic 
stimulation. EEG power recorded over the perirhinal cortex exhibited 
a stimulation x frequency interaction during wake, NREMS and REMS 
(P<0.001). Slow wave activity increased during stimulation relative to 
unstimulated epochs (P<0.001). However, there was no change in EEG 
parameters during unstimulated epochs, indicating that the homeostatic 
regulation of slow wave activity was unaffected by stimulation. In the 
test phase of the NORT, all three groups explored the novel object sig-
nificantly more than the familiar object (P<0.001). Optogenetic stimula-
tion did not affect object preference (p>0.05).
Conclusion: Unilateral optogenetic stimulation of perirhinal cortex 
acutely modulated local EEG but did not affect sleep homeostasis. It did 
not disrupt performance on the memory-dependent NORT.
Support (If Any): Research supported by the National Institutes of 
Health grant RO1NS 78498 (JPW, PI).
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FEAR CONDITIONING ALTERS SLEEP IN A RAT MODEL OF 
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Introduction: Posttraumatic Stress Disorder (PTSD) is characterized by 
sleep disturbances, learning impairments and generalization of fearful 
stimuli. Sleep disturbances are both a precipitating and perpetuating fac-
tor in PTSD symptomatology. Exposure to a validated and robust rodent 
model of PTSD called “single prolonged stress” (SPS) has been shown 

to alter sleep and produces behavioral and hormonal responses that mod-
el PTSD. However, it is unknown how sleep is effected by subsequent 
fear. The goal of this study was to understand if sleep is altered following 
fear conditioning in a PTSD model in rats.
Methods: SPS uses physical restraint, forced swim, and ether exposure 
to specifically activate the Hypothalamic-Pituitary-Adrenal (HPA) axis 
and mimics the physiology seen in PTSD patients. After a 7 day incu-
bation period, SPS treated and control animals were exposed to a cued 
fear-conditioning paradigm where foot-shock was paired with a tone. 24 
hours after fear conditioning, all animals were re-exposed to the tone. 
Freezing behavior during the trials and sleep time via cortical EEG/
EMG were measured.
Results: As has been previously shown, animals exposed to SPS ex-
tinguish fear at an equal rate to their controls. After fear conditioning 
training, both SPS treated and control rats show a decrease in sleep time 
from untreated controls. Further, animals that consolidate the memory 
of the fear conditioning show an increase in sleep time following fear 
extinction training. These data strengthen the link between sleep time 
and memory consolidation.
Conclusion: These data suggest that exposure to fear conditioning is 
sufficient to alter sleep need in a rodent model of PTSD. These data fur-
ther link the association between sleep and PTSD and validate the SPS 
model as a viable way to study PTSD.

0199
EFFECTS OF CHRONIC MARIJUANA USE ON SLEEP, 
CIRCADIAN RHYTHMS, AND COGNITIVE PERFORMANCE
Whitehurst L, Hall K, Cozzati E, Hartmann M, Rhodes NK, McVay S, 
Fogler KA, Irons JG, Kelmers N, Dyche J
Department of Psychology, James Madison University, Harrisonburg, 
VA, USA

Introduction: Poor circadian functioning and sleep deprivation are 
associated with diminished work and school performance (American 
Academy of Sleep Medicine, 2008). A link has been found between 
college students who report excessive daytime sleepiness and more fre-
quent marijuana use (College Health Advisor, 2011). Research suggests 
a connection between marijuana and altered circadian rhythms in mice 
(Acuna-Goycolea, Obrietan, & van den Pol, 2010). While human cir-
cadian dysfunction has never been examined, research has shown that 
people who use marijuana spend more time in bed during use and after 
cessation (Bolla et al., 2008). This study aims to examine the effects 
of current, chronic marijuana use on circadian rhythms and cognitive 
functioning.
Methods: Participants consisted of chronic marijuana users and age-
matched non-using controls. Substance use was verified with two urine 
samples, before and at the end of participation. Participants wore acti-
graphs and kept sleep diaries for three weeks to measure sleep rhythm 
function and track substance use. A neuropsychology battery created 
from the Automated Neuropsychological Assessment Metrics (ANAM) 
was administered in both groups to measure cognitive performance.
Results: Preliminary data analyses depict marijuana users averaging 6 
hours and 42 minutes of sleep each night with average time to bed at 
1:12AM. Marijuana use was associated with increased wake after sleep 
onset (WASO) when compared to normative college data (M = 54.48, 
SD = 21.00) and decreased sleep efficiencies (M = 88.20% SD = 4.60).
Conclusion: Present data suggest a relationship between marijuana use 
on sleep and circadian rhythms when compared to non-using controls. 
Additionally, neurocognitive functioning also appears to be implicated. 
Results may have applications in treating sleep and circadian rhythms 
disorders in chronic marijuana users. Additional research is needed in 
this underexamined area.
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LEARNING BENEFIT OF NAPS IN PRESCHOOL CHILDREN 
IS RELATED TO SLEEP SPINDLE DENSITY
Kurdziel L1, Spencer R1,2

1Neuroscience and Behavior, University of Massachusetts Amherst, 
Northampton, MA, USA, 2Psychology, University of Massachusetts 
Amherst, Amherst, MA, USA

Introduction: To promote academic success, preschools are increasing 
curriculum demands, often at the expense of naptime. Previously, we 
demonstrated that classroom naps protected memory for spatial declara-
tive information relative to a 10% decay over wake in preschool chil-
dren. Given that little is know regarding nap physiology at this age, we 
sought to examine the physiological basis of this benefit.
Methods: Fourteen preschool children (mean age = 48.8, SD = 10.2 
months) were taught a spatial-declarative task. Recall was probed im-
mediately after learning, after a nap, and after nighttime recovery sleep. 
Polysomnographic sleep recordings were attained across the nap bout. 
Sleep stage analysis followed the American Academy of Sleep Medi-
cine (AASM) criteria and sleep spindles were individually identified by 
trained physiologists.
Results: Average total naptime was 73.8 minutes (SD = 19.9). The ma-
jority of the nap period was spent in NREM2 (mean = 42.1%, SD = 
14.9), and SWS (mean = 46.2%, SD = 17.2). Only four children in the 
study reached REM sleep during their nap. Immediate recall, prior to 
the nap, was significantly negatively correlated with spindle density (r = 
-0.665, p = 0.01). Children with worse initial recall had more spindles in 
the subsequent nap bout. Additionally, the change in performance across 
the nap period was significantly positively correlated with sleep spindle 
density (r = 0.647, p = 0.012). Greater spindle density was associated 
with greater improvement across the nap.
Conclusion: We previously demonstrated an academic benefit of nap-
ping in preschool children. The current results suggest that the mag-
nitude of this benefit is driven by the density of sleep spindles. Sleep 
spindles are thought to be markers of plasticity, and are often associated 
with learning. This study further supports the cognitive benefit of naps in 
preschoolers, and provides the first evidence of a physiological mecha-
nism for this benefit.
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THE ASSOCIATION BETWEEN SLEEP SPINDLES AND IQ IN 
SCHOOL-AGE CHILDREN
Gruber R1, Wise MS2, Frenette S3, Knauper B4, Carrier J3
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de Montréal, Montreal, QC, Canada, 4Psychology, McGill University, 
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Introduction: An association between sleep spindles and IQ has been 
found in adults, but only one published study explored this topic in 
children. The goal of this study was to examine whether sleep spindle 
frequency, amplitude, duration, or density were associated with perfor-
mance on the Wechsler Intelligence Scale for Children-IV (WISC-IV).
Methods: We recruited 29 typically developing school-age children. 
Children did not consume caffeine-containing products, and parents 
were instructed to keep a sleep diary containing detailed information on 
sleep and any medication given in the week prior to participation in the 
study. Day¬time sleepiness was assessed using the Modified Epworth 
Sleepiness Scale. Standard overnight multichannel PSG evaluation was 
performed at each child’s home by an ex¬perienced sleep technician 
using a portable PSG device. Spindle detection was performed with an 
automatic algorithm using a bandpass filter (-3dB at 11.1-14.9 Hz), then 
thresholding the RMS values of the filtered signal at the 95th percentile. 
Spindle mean density (nb/min), duration (s), amplitude (µV) and fre-
quency (Hz) was analysed on artefact free sections of NREM sleep for 

F3, C3, P3, and O1 derivations (linked-ears).Cognitive performance was 
assessed in the laboratory using the WISC-IV test.
Results: Multiple linear regression analyses were performed to deter-
mine possible associations between the frequency, amplitude, duration, 
and density of sleep spindles and performance on WISC-IV subscales. 
We found that sleep spindle frequency was negatively associated with 
scores on the perceptual reasoning (R2 = 0.53, p < 0.05) and working 
memory (R2 = 0.51, p < 0.05) WISC-IV subscales independent of age, 
gender, and pubertal status. Sleep spindle amplitude, duration, or density 
were not associated with performance on IQ test.
Conclusion: The data suggest the existence of an inverse relationship 
between sleep spindle frequency and efficient cognitive processing. In 
children, faster spindle frequency may underlie higher brain maturation.

0202
WAKE (NOT SLEEP) ENHANCES PRESCHOOL AGE 
CHILDREN’S GENERALIZATION OF WORD LEARNING
Werchan D, Gomez R
Psychology, The University of Arizona, Tucson, AZ, USA

Introduction: Prior research demonstrates that sleep facilitates the 
generalization of learning in adults, but this has not been examined in 
preschool children. Generalization is a particularly important ability for 
word learning in preschool age children. In addition to acquiring words 
for individual items, children must learn to generalize these words to 
novel exemplars encountered in multiple contexts. Here we investigated 
whether napping facilitates 2.5-year-old children’s ability to generalize 
words learned on multiple background contexts to novel exemplars.
Methods: Twenty-seven 2.5-year-old children learned three new words 
for three categories of novel objects presented on multiple background 
contexts during learning and at test. Children were tested on their ability 
to generalize to novel exemplars immediately after learning (n=9) or 
after a four-hour delay of wake (n=9) or sleep (n=9).
Results: We found that only children who did not sleep after training 
were able to generalize learning. The Wake group performed better 
than the Immediate test group (Wake: M=82%, SE=5.1%; Immedi-
ate: M=45%, SE=10.7%; t(16)=3.1, p=.007, r=.61) and the Nap group 
(M=42%, SE=7.9%; t(16)=4.2, p=.001, r=.72), and there were no dif-
ferences between the Nap and the Immediate test groups (t(16)=.158, 
p=.877, r=.04).
Conclusion: These novel findings demonstrate that wake, not sleep, 
facilitates generalization of learning in children, and may point to for-
getting over wakefulness, rather than consolidation during sleep, as a 
critical factor. Sleep helps protect new memories from forgetting or de-
terioration during wake, and forgetting is thought to be important for 
generalization. In the present study, forgetting of irrelevant details (e.g. 
object color, background context) during wake may have enhanced 
generalization, whereas consolidation during sleep may have preserved 
memory for both relevant and irrelevant details, thereby decreasing gen-
eralization.

0203
NEGATIVE REINFORCEMENT LEADS TO IMPAIRED 
OVERNIGHT CONSOLIDATION OF A SPATIAL NAVIGATION 
TASK
Wamsley EJ1,2, Stickgold R1,2, Stamm A1, Nguyen ND2, Seicol B2, 
Fagan A4, Oh A3, Drumm M3, Lundt ME2

1Psychiatry, Harvard Medical School, Boston, MA, USA, 2Psychiatry, 
Beth Israel Deaconess Medical Center, Boston, MA, USA, 3Harvard 
University, Boston, MA, USA, 4University of Rochester, Rochester, 
NY, USA

Introduction: The human brain is constantly bombarded with stimu-
li, and must decipher which new information is important enough to 
consolidate into long-term memory. Here, we separately examined the 
effect of performance feedback and reward on overnight consolidation 
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of a spatial navigation task, hypothesizing that these manipulations 
would enhance the salience of the learning experience and lead to im-
proved next-day performance, as well as increased incorporation of the 
task into dreaming.
Methods: Participants (n=65) trained on one of four Virtual Maze Task 
(VMT) versions prior to a night of PSG-monitored sleep, and were test-
ed again on the VMT the following morning. Reward participants were 
told that study payment was dependent on task performance. Feedback 
participants were provided with an auditory beacon during navigation. 
Reward+Feedback participants simultaneously received both manipula-
tions, while Control participants received neither.
Results: Baseline performance was equivalent across all groups. Con-
trary to our hypotheses, reward significantly impaired overnight im-
provement on the VMT. While participants in non-rewarded conditions 
improved by 18% overnight, participants in the Reward conditions de-
teriorated in performance by 11%, (F(1,55)=5.32, p=.02). Reward par-
ticipants were also more likely to mention the maze task in their dream 
reports - 50% of participants in the Reward condition mentioned the 
task, as compared to 27% in each of the other conditions (p=.17).
Conclusion: We speculate that impaired memory consolidation in the 
Reward condition resulted from the stressful nature of the task, which 
followed a negative reinforcement paradigm. During evening training 
and morning test, participants believed that they were continuously los-
ing money throughout the duration of each trial, until they were able to 
“escape” the maze. We speculate that this feature of the task induced 
stress in participants and elevated cortisol levels just before sleep. Prior 
work supports this idea, showing that elevated cortisol levels interfere 
with sleep-dependent memory consolidation.
Support (If Any): This work was supported by a grant to EW and RS 
from the Mind Science Foundation, as well as NIH grants MH44832 and 
MH92638. This work was also supported by The Harvard Clinical and 
Translational Science Center (National Center for Research Resources 
and the National Center for Advancing Translational Sciences, National 
Institutes of Health Award 8UL1TR000170-05 and financial contribu-
tions from Harvard University and its affiliated academic health care 
centers).

0204
INTEGRATING MEMORIES OVER TIME: REWARD 
MEDIATES THE FORMATION OF INFERENCES DURING 
SLEEP
Werchan D, Gomez R
Psychology, The University of Arizona, Tucson, AZ, USA

Introduction: An adaptive function of declarative memory is the flex-
ible ability to integrate past experiences to make inferences or general-
izations in novel environments—an ability that is enhanced by sleep. 
Reward also appears to enhance memory generalization, potentially due 
to dopamine release during learning. These findings raise an intriguing 
possibility—are rewarded memories more likely to be integrated dur-
ing sleep, leading to enhanced inferential abilities? We investigated this 
question in two separate studies using a transitive inference and an as-
sociative inference task, both of which require the integration of over-
lapping memories to make inferences to novel stimulus combinations.
Methods: 120 adult participants participated in associative inference 
(30 per condition) and 64 participated in transitive inference (16 per 
condition). We used a 2x2 design comparing Reward vs. No reward and 
Sleep vs. Wake in both studies. Participants learned via reinforcement or 
observation and were tested on their ability to make inferences after a 
12-hour delay of sleep or wake.
Results: In both studies, we found that: 1) explicit reinforcement dur-
ing learning was required for the emergence of inferences; 2) sleep only 
enhanced memory integration and the emergence of inferences when 
subjects were reinforced during learning.
Conclusion: These converging results demonstrate that reinforcement 
and sleep together are required for the emergence of inferences. These 

data have critical implications for better understanding how learning un-
folds over time and provide novel insights towards identifying potential 
mechanisms underlying sleep-dependent memory transformation. Be-
cause dopamine is released during reward-based learning, these findings 
raise the intriguing possibility that reward-based dopamine release is a 
factor mediating memory transformation during sleep.

0205
CONSOLIDATION OF ASSOCIATIVE FACE MEMORY 
DURING SLEEP IS RELATED TO SPATIAL POSITION
McDevitt EA1, Afraz A2, Mednick SC1

1Department of Psychology, UC Riverside, Riverside, CA, USA, 
2McGovern Institute for Brain Research, Massachusetts Institute of 
Technology, Cambridge, MA, USA

Introduction: The role of sleep for learning of faces remains unclear. 
Perceptual learning of faces does not require sleep (Hussain et al., 2008). 
However, recognition memory for faces appears to rely on rapid eye 
movement (REM) and non-REM (NREM) sleep (Wagner et al., 2007). 
We examined the role of NREM and REM sleep for consolidation of 
associative face memory.
Methods: At 9AM training, subjects (N=96) were instructed to asso-
ciate 20 pairs of bilaterally presented faces by imagining family rela-
tionship. At immediate test and again at 4PM, subjects were presented 
with pairs of faces and asked whether the faces were in the same or 
different pairings as training. Faces were either presented in the same 
or opposite position as in the training phase. At 1PM, subjects took a 
polysomnographically-recorded nap with or without REM sleep or re-
mained awake. The change in face association (d’) between the morning 
and afternoon test sessions was calculated for various sleep conditions. 
This value was contrasted for position-intact and position-flipped condi-
tions to define a position-invariant face association index (d’Δ).
Results: Sleep did not improve retention of associative face pairs in gen-
eral. However, one-way ANOVA found differences in d’Δ between three 
sleep conditions (p<.05). Neither NREM or REM groups differed from 
wake, but NREM naps had greater d’Δ compared to REM naps (p<.01). 
Additionally, sleep spindles were associated with increased false alarm 
rate (r=.38, p<.01) and decreased d’ (r=-.29, p<.05).
Conclusion: These results suggest REM sleep is involved in position-
dependent consolidation of learning for faces while NREM sleep is en-
gaged in more abstract position-independent learning. Sleep spindles 
may reflect mechanisms associated with false visual memory formation. 
In summary, we demonstrate a differential effect of sleep stages on as-
sociative face memory related to coding for spatial position.
Support (If Any): NIH K01 MH080992 award to SM

0206
THE EFFECT OF TOTAL SLEEP DEPRIVATION ON 
SEMANTIC ENCODING
Grant D1, Whitney P2, Hinson J2, Layton ME3, Van Dongen H1

1Sleep and Performance Research Center, Washington State University 
Spokane, Spokane, WA, USA, 2Department of Psychology, Washington 
State University, Pullman, WA, USA, 3WWAMI Medical Education 
Program, Washington State University, Spokane, WA, USA

Introduction: Studies of the effects of sleep loss on cognitive perfor-
mance typically examine global performance deficits rather than isolat-
ing component processes responsible for the deficits. Performance on 
working memory tasks may be degraded because of changes in stimu-
lus encoding, something common to many cognitive tasks, rather than 
working memory maintenance and updating processes. To examine 
changes in stimulus encoding, we used a semantic encoding task with 
variable stimulus onset asynchrony (SOA), designed to isolate cognitive 
processing time for semantic encoding.
Methods: 11 healthy adults (ages 22-36y; 6 males) spent 3 consecu-
tive 24h days in a laboratory. After a baseline day (10h TIB), subjects 
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underwent 38h total sleep deprivation (TSD), followed by a recovery 
day (10h TIB). Subject- and computer-paced blocks of the semantic 
encoding task were administered at 14:00 on baseline and TSD days. 
Word pairs were presented with 0, 250, 500 or 750ms delays (SOAs) 
between the first and second word. The longer SOAs provide more op-
portunity to encode the first word before matching to the second. Thus, 
time to make a judgment of semantic relation, measured from the onset 
of the second word, declines as SOA increases. In self-paced test blocks, 
subjects controlled the presentation of the next trial; in computer-paced 
test blocks, the next trail started immediately after the previous trial’s 
response. Mean encoding time was derived by subtracting mean RT at 
point of asymptote (POA) - at SOAs after which there is no further ben-
efit of time to encode the first word - from mean RT at 0ms SOA.
Results: Mean RT at 0ms SOA was increased during TSD in the com-
puter-paced blocks (t=-2.7, p=0.022), with a trend in the self-paced 
blocks (t=-1.9, p=0.086). Mean RT at POA was increased during TSD in 
the computer-paced blocks (t=-4.1, p=0.002) and the self-paced blocks 
(t=-2.9, p=0.017). Mean semantic encoding time was not significantly 
affected by TSD in either the computer-paced blocks (t=0.69, p=0.51) or 
the self-paced blocks (t=-0.06, p=0.95).
Conclusion: TSD degraded overall performance on the semantic en-
coding task with variable SOA. However, semantic encoding was not 
significantly affected by TSD. Further, comparing the computer- and 
self-paced blocks, there was no evidence of sustained attention-based 
degradation of task performance. The effect of TSD appeared to be more 
selective, possibly affecting the integration of encoded information.
Support (If Any): NIH grant CA167691

0207
SLEEP DEPENDENT CONSOLIDATION OF VISUOMOTOR 
LEARNING IN YOUNG AND OLDER ADULTS
Baran B, Spencer R
Psychology, University of Massachusetts Amherst, Amherst, MA, USA

Introduction: Sleep enhances memory. However, this benefit has been 
shown to be reduced for a motor sequence learning task in older adults. 
To determine whether this result reflects a general age-related decline in 
sleep dependent memory consolidation for procedural learning, we in-
vestigated the effects of sleep on consolidation of a visuomotor learning 
task, mirror tracing, in healthy young and older adults.
Methods: Healthy young (56 participants, 18-30 yrs) and older adults 
(42 participants, 55-80 yrs) were assigned to one of two groups. Partici-
pants either started in the evening and were tested after an interval with 
nocturnal sleep (i.e. Sleep group) or started in the morning and were 
tested after an interval of continuous daytime wake (i.e. Wake group). 
Participants practiced tracing figures on a tablet device while direct vi-
sion of their hand was occluded. Overnight sleep was monitored with 
polysomnography. Performance was measured in terms of improvement 
in errors (number of pixels outside the line) and error time (time spent 
outside the line) from the first to the second session.
Results: Young adults made fewer errors (F (1,54)= 6.62, p= .01) and 
spent less time outside the line (F (1,54)= 6.26, p= .015) following 
sleep as compared to wake. In older adults there was no performance 
difference between Sleep and Wake groups for errors (F (1,40)= 1.59, 
p= .22). Although there was a trend for more improvement on the er-
ror time measure in older adults following sleep (F (1,40)= 3.81, p= 
.06), this over-sleep improvement was nonetheless significantly reduced 
compared to young adults (F (1,49)= 13.34, p= .001). Importantly, for 
both age groups initial performance and self-reported sleepiness was 
similar across Sleep and Wake groups ruling out time-of-day influences 
on performance.
Conclusion: Overall, this research suggests that sleep dependent 
memory consolidation is generally reduced for procedural learning 
in older adults.
Support (If Any): This project was supported by NIH R00 AG029710 
and R01 AG040133 to RMC Spencer.

0208
HIGH SEEP EFFICIENCY IS ASSOCIATED WITH 
PREPARATION AND TASK-SWITCHING IN YOUNG AND 
OLDER ADULTS
Wilckens KA1, Erickson KI2,3, Wheeler ME2,3

1Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA, 2Psychology, University of Pittsburgh, Pittsburgh, PA, USA, 
3Center for the Neural Basis of Cognition, Pittsburgh, PA, USA

Introduction: Sleep is important for cognitive function, but whether 
sleep influences aspects of cognition that decline with advancing age 
remains unknown. The present study examined whether high sleep ef-
ficiency was associated with preparation and task-switching abilities in 
young and older adults.
Methods: Objective sleep efficiency was measured with accelerometer 
armbands for one week in 100 young and older adults. Cognitive func-
tion was evaluated using a task-switching paradigm which manipulated 
preparation time.
Results: Independent of age, higher sleep efficiency was associated with 
faster response times during a switching block. This association was not 
present in a single task block, suggesting some specificity of sleep to 
executive control. Also independent of age, higher sleep efficiency was 
associated with a robust preparation effect on task accuracy; Individuals 
with higher sleep efficiency were more likely to take advantage of the 
preparatory interval when switching task sets than their less efficient 
counterparts. This was exhibited by a reduction in switch costs with time 
to prepare. This effect remained significant after controlling for inhibi-
tion and working memory abilities.
Conclusion: These results suggest that switching and preparation abili-
ties are enhanced in individuals with high sleep efficiency and that this 
relationship is independent of age.
Support (If Any): MH086492, T32 GM081760

0209
IMPROVEMENT ON THE FINGER-TAPPING MOTOR 
SEQUENCE TASK IS SEEN 5 TO 240 MIN AFTER TRAINING
Stickgold R1,2, Stanchfield J1,2

1Psychiatry, Harvard Medical School, Boston, MA, USA, 2Psychiatry, 
Beth Israel Deaconess Medical Center, Boston, MA, USA

Introduction: The finger-tapping motor sequence task (MST) has been 
considered a classic exemplar of sleep-dependent memory consolida-
tion, with improvement seen after sleep, but not after equivalent periods 
of wake. Recent reports, however, have found MST improvement short-
ly after the completion of training, without intervening sleep, although 
this improvement was no longer seen after 4 hrs. Because our original 
studies found no such short-term changes, we revisited the question.
Methods: College-age subjects were used in both experiments. In Ex-
periment 1, subjects (n=17) were trained on the MST, with twelve 30-
sec trials separated by 30-sec rest intervals (Block 1) and, 30 min later, 
were retested with an additional 12 trials (Block 2). In Experiment 2, 
subjects (n=28) were trained on the MST (Block 1) and then random-
ized to groups retested 5, 60 or 240 min later (Block 2). Subjects in 
Experiment 2 also performed 3 additional trials (Block 3) 10 min after 
completion of Block 2.
Results: All groups showed significant improvement at retest (last 3 tri-
als of Block 1 to first 3 trials of Block 2; 14.5% - 31.4%, all p’s ≤ 0.001). 
In addition, all groups showed significant deterioration during Block 2 
(first 3 to last 3 trials; 6.8% -13.0%, all p’s < 0.05). Finally, all groups 
showed significant recovery in Block 3 (compared to last 3 trials of 
Block 2; 9.8% - 18.8%, all p’s ≤ 0.008). However, only the 5-min group 
showed significant improvement between the first 3 trials of Blocks 2 
and 3 (9.3%, p =.001).
Conclusion: These results differ from those seen in multiple prior studies 
from our laboratory, and do not agree with more recent papers from other 
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groups, as we saw no deterioration in performance 4 hr after training. We 
currently have no explanation for these inconsistencies across studies.
Support (If Any): Supported by NIH grants MH48832 and MH92638.

0210
SLEEP-DEPENDENT WORKING MEMORY TRAINING IN 
THE SYNUCLEINOPATHIES
Scullin M, Trotti L, Bliwise DL
Neurology, Emory University, Atlanta, GA, USA

Introduction: Higher order cognition (including working memory) is 
impaired in patients with neurodegenerative disease generally, including 
the broad range of synucleinopathies (Parkinson’s disease (PD), demen-
tia with Lewy Bodies (DLB), and REM sleep behavior disorder (RBD)). 
Existing research has provided evidence for the ability to improve work-
ing memory in older adults and in certain patient groups, but these stud-
ies, particularly in clinical populations, have not examined sleep as a 
facilitator of improved performance. We recently reported that neural 
processes putatively occurring during slow-wave sleep (e.g., synaptic 
plasticity, memory consolidation) might be critical to working memory 
facilitation in dopamine-treated PD patients. We significantly extended 
this research by comparing sleep-dependent working memory enhance-
ment across PD, DLB, and RBD patients, some of whom received do-
paminergic treatment.
Methods: Ninety-four patients (n=61 receiving dopaminergic treat-
ment, i.e., dopamine agonists, levo-dopa) diagnosed with PD, DLB, or 
RBD completed a 48-hour in-patient protocol. The protocol included 
eight repeated digit span (DS) forward (short-term attention) and DS 
backward (working memory) tests and two nights of PSG.
Results: We observed a nocturnal-sleep-dependent DS backward 
(working memory) improvement that occurred only in patients receiv-
ing dopaminergic medications. Specifically, DS backward (but not for-
ward) performance was stable across day 1, then significantly improved 
from the last test on day 1 (approx. 1700) to the first test on day 2 (ap-
prox. 0800). Performance then remained at that elevated level across 
day 2. This sleep-dependent DS improvement correlated positively with 
amount of N3, and negatively with oxygen desaturation burden < 90%, 
during the intervening night.
Conclusion: Day-to-day cognitive skill acquisition may depend on 
night-to-night sleep quality in patients with neurodegenerative disease. 
In such patients, dopamine may be a critical moderator of sleep-depen-
dent working memory improvements. Working memory facilitation may 
be possible in synucleinopathic patients but sleep disturbances may first 
need to be corrected.
Support (If Any): Supported by NIH (grants R01NS050595, 
F32AG041543) and an Emory University Cottrell Fellowship.

0211
AN EVENT-RELATED POTENTIAL ANALYSIS OF 
DIFFERENT SLEEP EFFECTS IN FALSE MEMORY
Chang C1, Lin C3, Yang C1,2

1Department of Psychology, National Chengchi University, Taipei City, 
Taiwan, 2Research Center for Mind, Brain and Learning, National 
Chengchi University, Taipei City, Taiwan, 3Department of Psychiatry, 
China Medical University Hospital, Taichung City, Taiwan

Introduction: The role of sleep in false memory remains contradic-
tory. False memory has been shown to be enhanced both by sleep and 
sleep deprivation in prior studies. The inconsistence may result from 
the fact that the behavioral measures used in previous studies could not 
distinguish two sources of recognition memory, familiarity and recol-
lection. The present study thus used ERP to further address this issue, 
since N400 and late positive complex (LPC) of ERP have been shown to 
reflect the process of familiarity and recollection, respectively.
Methods: 14 healthy participants (mean age=21.3) were randomly as-
signed to either Sleep group (n=6) or Wakefulness group (n=8). Deese-

Roediger-McDermott paradigm was administrated to generate false 
memory. All subjects learned 32 word lists, each consists of 15 seman-
tically related words, and then slept at home. In the following night, 
participants of Wakefulness group underwent sleep deprivation at lab-
oratory, whereas those of Sleep group slept normally at home. Three 
types of words, studied words, unrelated lures, and critical lures, were 
then presented for the subjects to make old/new judgment. ERPs were 
recorded during recognition test.
Results: Behavioral data showed that percentage of falsely recognized 
critical lures between Sleep and Wakefulness groups was not significant-
ly different (t(12)= .152, p= .882). N400 peak amplitude was smaller in 
Sleep group than that in Wakefulness group at P3 and C3 (t(12)=2.59 
and 2.52 respectively, p < .05) electrode sites. LPC at Fz and F4 was 
larger following sleep than wakefulness (t(12)=2.37 and 2.11 respec-
tively, p < .05).
Conclusion: Sleep deprivation may prone individuals to rely more on 
familiarity process and less on recollection for memory retrieval, even 
though these effects may not be shown behaviorally in a recognition 
task. The difference in retrieval process may partially explain the in-
consistent results in previous literatures on the effect of sleep on false 
memory.
Support (If Any): National Science Council, 101-2815-C-004 -049-H

0212
DAYTIME VISUAL DEPRIVATION - EFFECTS ON SLEEP 
AND VISUAL DISCRIMINATION
Rångtell FH1,2,3, Millet A1,2, Stickgold R1,2

1Psychiatry, Harvard Medical School, Boston, MA, USA, 2Psychiatry, 
Beth Israel Deaconess Medical Center, Boston, MA, USA, 
3Neuroscience, Functional Pharmacology, Uppsala University, Uppsala, 
Sweden

Introduction: The synaptic homeostasis model hypothesizes that day-
time brain activation is proportional to a slow wave activity (SWA) de-
pendent general downscaling in synaptic strength. In order to test this 
model further, we wanted to examine how wake total visual deprivation 
would affect sleep architecture as well as performance on a visual dis-
crimination task (VDT). According to the model, several hours of blind-
folding should result in reduced SWA during a subsequent 90-minute 
nap in brain areas where visual input is processed. Blindfolding should 
also negatively affect VDT performance.
Methods: Subjects were blindfolded for 4 hours followed by a 90-min-
ute nap. High density EEG (60 channels) was recorded during the nap. 
VDT was performed before and after blindfolding and after the nap 
(n=9). Subjects also completed a control condition without blindfold. 
The computer based VDT consisted of 15 blocks with 20 trials. Inter-
stimulus interval (ISI) was adaptively adjusted by a standard staircase 
technique. Sleep scoring was done according to AASM criteria (n=10). 
Data were also analyzed from a previous study where subjects were 
blindfolded for 96 hours, and VDT was performed before and after the 
visual deprivation (n=18).
Results: In the current study, the lowest ISI with the determined thresh-
old of 80% accuracy on the VDT was compared between the blindfolded 
and the control condition, as well as before and after blindfolding and 
post-nap. No significant differences in performance were seen for any 
comparisons made (all p’s≥0.15). In addition, visual deprivation did not 
significantly affect overall sleep architecture (all p’s≥0.35). Finally, no 
effect was seen of visual deprivation on VDT performance in the study 
where subjects were blindfolded for 96 hours (p=0.22).
Conclusion: Visual deprivation did not have a significant effect on day-
time performance or sleep-dependent improvement on the VDT, or on 
overall sleep architecture. Analyses of SWA remain to be conducted.
Support (If Any): Supported by The Harvard Clinical and Translational 
Science Center (NIH 8UL1TR000170-05) as well as by NIH grants 
MH48832 and MH92638.
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0213
IF YOU’RE HAPPY AND YOU KNOW IT, GET SOME ZZZ’S: 
THE EFFECT OF SLEEP ON THE CONSOLIDATION OF 
POSITIVE EMOTIONAL MEMORIES
Chambers A, Payne JD
Psychology, University of Notre Dame, Notre Dame, IN, USA

Introduction: A post-learning period of sleep enhances memories, es-
pecially emotional memories. Moreover, studies have found evidence of 
an emotional memory trade-off, whereby sleep, especially REM sleep, 
preferentially enhances memory for central components of emotional 
scenes at the expense of the non-emotional backgrounds. However, ex-
isting studies have only investigated this effect with negative pictures, 
leaving open the question of whether such an effect also occurs for posi-
tive scenes. The current study aimed to analyze sleep’s impact on the 
trade-off effect with positive stimuli.
Methods: Sixty participants incidentally encoded 64 pictures consisting 
of positive and neutral objects placed on neutral backgrounds. After a 
12-hour delay, participants were tested via a Remember/Know paradigm 
recognition test for their memory of the objects and backgrounds sepa-
rately. During the delay, those in the wake group (n=29) experienced 
a day of wakefulness while those in the sleep group (n=31) obtained a 
night of PSG-recorded sleep in the lab. Thirty-three participants served 
as circadian controls, completing all tasks in either the morning (n=16) 
or evening (n=17).
Results: A 2 (Group; sleep, wake) by 2 (Valence; positive, neutral) 
by 2 (Component; object, background) mixed ANOVA on Remember 
responses revealed a main effect of group, F(1,58)=4.43, p=.04. Fur-
ther analysis indicated that the sleep group (M=.69, SD=.21) had better 
memory for the positive objects than the wake group (M=.58, SD=.21), 
t(58)=2.09, p=.04. There were no differences in memory for neutral 
objects or backgrounds. No sleep stage correlations emerged with any 
memory measure.
Conclusion: Similar to findings with negative scenes, the current study 
shows that sleep preferentially enhances memory for central, positive 
components of scenes over peripheral, neutral components, although 
we did not find the predicted correlation with REM sleep. These results 
suggest that sleep preserves information most important to survival, 
whether this information indicates threat (negative information) or re-
ward (positive information).

0214
PSYCHOPHYSIOLOGICAL REACTIVITY AT ENCODING 
PREDICTS MEMORY FOR NEGATIVE ITEMS AFTER A 
NIGHT OF SLEEP
Cunningham T1, Mattingly S1, Crowell C1, Villano M1, Lathrop Q1, 
Kensinger EA2, Payne JD1

1University of Notre Dame, Notre Dame, IN, USA, 2Psychology, 
Boston College, Boston, MA, USA

Introduction: Research suggests that while negative objects are bet-
ter remembered than the neutral backgrounds on which they are placed, 
neutral objects and backgrounds are remembered equivalently. This 
preferential reinforcement of negative arousing stimuli is known as an 
“emotional memory trade-off effect”, and it has been shown to increase 
after periods of sleep, yet the mechanisms behind this effect remain 
unknown. In the current study, we investigated if the physiological re-
sponse to scenes at encoding would predict memory for the objects and 
backgrounds at recognition.
Methods: Participants incidentally encoded negative and neutral ob-
jects placed on neutral backgrounds. This session was followed by 
either 12 hours of wake (training at 9am, testing at 9pm) or polysom-
nographically (PSG) recorded nocturnal sleep (training at 9pm, testing 
at 9am) prior to a recognition task assessing memory for objects and 
backgrounds separately. Heart rate deceleration (HRD) data was col-
lected at encoding and recognition.

Results: Memory results demonstrate an interaction between picture 
valence (negative vs. neutral) and scene component (object vs. back-
ground) [F(1,36)=62.14, p<.001], suggesting that emotional objects 
were preferentially remembered at the expense of their backgrounds. 
Psychophysiological analyses revealed a significant correlation between 
average HRD response to negative pictures at encoding and subsequent 
memory for negative objects at recognition [r=-.332, p=.026]. Exam-
ining this effect by group, a significant relationship emerged between 
emotional memory and HRD in the sleep group [r=.427, p=.05], but not 
the wake group [r=-.179, p=.40]. HRD did not differ between the sleep 
and wake groups at encoding [t=-1.15, p=.266], and no correlations were 
found for any neutral information (backgrounds or neutral objects).
Conclusion: These results indicate that individuals experiencing larger 
visceral reactions to negative pictures at encoding set the stage for the 
preferential memory of negative objects after a night of sleep. This study 
provides preliminary evidence for a physiological mechanism driving 
the memory tradeoff effect.

0215
ROLE OF SLEEP SPINDLE IN EARLY VISUAL AREAS AND 
PERCEPTUAL LEARNING
Bang J, Watanabe T, Sasaki Y
Cognitive Linguistic & Psychological Sciences, Brown University, 
Providence, RI, USA

Introduction: Sleep is known to consolidate memory. However, the un-
derlying neural mechanism has yet to be completely understood. Here, 
to better understand the mechanism for the facilitatory effect on visual 
perceptual learning, we measured fine-scaled spatio-temporal neural ac-
tivity during sleep after training of texture discrimination task (TDT) 
using a multimodal neuroimaging technique that combines MEG and 
MRI. A leading hypothesis suggests that the sleep spindle activity during 
the non-rapid eye movement sleep (NREM) is involved in the facilita-
tory effect. Since the TDT is associated with changes in the region of the 
early visual areas that retinotopically corresponds to the trained visual 
field quadrant, we tested whether the strength of sleep spindle in early 
visual areas is correlated with the facilitatory effect during sleep on TDT.
Methods: Young and healthy participants underwent an MRI session 
after 4 nightly MEG sessions including 2 adaptation nights, pre-training 
sleep, and post-training sleep. Before the post-training sleep, TDT was 
conducted twice; more training in one visual field quadrant and less 
training in another quadrant. After the post-training sleep, we conducted 
a re-test of TDT. Wavelet-transformed MEG during sleep was combined 
with high-resolution MRI to constrain the current locations to the corti-
cal mantle individually. Based on the retinotopic mapping, we localized 
the 2 cortical quadrants that retinotopically corresponds to the more and 
less trained visual field quadrants in early visual areas and measured the 
strength of sleep spindle in those areas.
Results: The results showed that slow sigma activity yielded greater 
power change in the more trained V2 and V3 than in the less trained V2 
and V3 after training.
Conclusion: This suggests the feasibility of the hypothesis that the sleep 
spindle activity is involved in the consolidation of TDT during sleep.

0216
SLEEP SPINDLES AND COGNITIVE TASKS USING EVENT-
RELATED POTENTIALS IN AGING
Normand M1,2, Viens I1, Bélisle D1,2,3, Lorrain D1,2

1Research Center on Aging, Health and Social Services Centre - 
University Institute of Geriatrics of Sherbrooke, Sherbrooke, QC, 
Canada, 2Psychology, University of Sherbrooke, Sherbrooke, QC, 
Canada, 3Letters & Communications, University of Sherbrooke, 
Sherbrooke, QC, Canada

Introduction: Cognition declines with aging and sleep goes trough sev-
eral changes in its architecture and phasic components, such as spindles 
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(11-15Hz). Frequency and quality of sleep spindles has been associated 
with cognitive performance in adults. This study investigates relation-
ships between sleep architecture, sleep spindles and cognitive perfor-
mance in older adults using event-related potential (ERPs).
Methods: Nine subjects (65,8 ± 8,8) without sleep disorder had their 
sleep recorded for three nights. Sleep stages were scored according to 
Rechtschaffen and Kales and AASM criterias. Spindles (11-15Hz) rang-
ing from 0.5-2s were visually detected from F3, C3, and P3 in stage 2 
N-REM sleep. ERPs tasks evaluating declarative (word recognition) and 
working memory (n-back) were done in the morning. Components N1 
and P3 latencies and amplitudes were extracted from the EEG activity at 
Pz and a score of correct answers was computed.
Results: In regard to sleep parameters, correlations were found between 
time spent in stage 2 (0,666; p < 0,05) and percentage of stage 2 (0,710; 
p < 0,05) and the scores of declarative and working memory tasks re-
spectively. In the word recognition task, the number of spindles was re-
lated to P3 latency (-0,714; p < 0,05), but not the amplitude. There was 
nothing significant relating to the n-back task.
Conclusion: These results suggest an implication of stage 2 sleep in 
cognitive performance and, to a smaller extent, also point to a possible 
role of sleep spindles in information processes. This is in line with stud-
ies where sleep stage 2 and sleep spindles were associated with measures 
of intelligence in young adults. Diminishing EEG amplitude generally 
observed in aging could explain the lack of significance of P3 amplitude.
Support (If Any): This research was supported by a scholarship to the 
principal author from the University of Sherbrooke and the Research 
Center on Aging, Health and Social Services Centre -University Institute 
of Geriatrics of Sherbrooke.

0217
RETENTION OF EXTINCTION MEMORY AND INTER-
SESSION HABITUATION ARE ASSOCIATED WITH 
INTERVENING SLEEP ARCHITECTURE: PRELIMINARY 
FINDINGS
Pace-Schott EF1, Mollica AG1, Tracy LE1, Ellenbogen JM2, 
Bianchi MT2, Milad MR1, Orr SP1, Pitman RK1

1Psychiatry, Harvard Medical School, Boston, MA, USA, 2Neurology, 
Harvard Medical School, Boston, MA, USA

Introduction: Sleep is associated with enhanced inter-session habitu-
ation and generalization of extinction memory. Polysomnographic cor-
relates of both processes were examined.
Methods: Twelve males aged 19-35 (mean=25, SD=5.3) completed 4 
sessions, 12 hours apart, with polysomnography (Nights 1 and 2) be-
tween each evening and morning session. Before and after both nights, 
8 participants completed a Habituation protocol with 15 binaurally pre-
sented 500-ms, 97-dB, 1000-Hz pure tones to which skin-conductance 
response (SCR), blink-startle electromyography and heart-rate accelera-
tion (HRA) were recorded. The evening of Night 2, twelve participants 
began an Extinction protocol in which a mild electric shock established 
conditioned responding to 2 differently colored lamps (CS+s), but not 
a third color (CS-), within the image of a room (conditioning context). 
Conditioned responding was measured using differential SCR (CS+ 
minus CS-). One CS+ was then immediately extinguished (CS+E) by 
un-reinforced presentations in a different room (extinction context); the 
other CS+ went un-extinguished (CS+U). Following Night 2, extinction 
recall (SCR to CS+E in extinction context) and contextual fear renewal 
(SCR to CS+E in conditioning vs. extinction context) were tested. Sim-
ple regression examined relationships (p<=.05) between sleep physiol-
ogy and inter-session habituation over Night 1 and extinction retention 
over Night 2.
Results: Across Night 1, more NREM stage 2 (N2) duration was associ-
ated with larger decrease in startle EMG (R=.79, p=.02). Across Night 
2, more N2 was associated with greater renewal of conditioned fear (N2 
duration: R=.84, p=.0006, N2%: R=.81, p=.001). More REM was asso-
ciated with smaller initial SCR to CS+Es during contextual fear renewal 

(REM duration R=.70, p=.01, REM% R=.72, p=.008). Following Night 
2, greater retention of SCR habituation to tone was associated with bet-
ter recall of extinction (R=.76, p=.03).
Conclusion: Associations exist, within-subject, between sleep archi-
tecture and both inter-session habituation and retention of extinction 
memory as well as between the latter 2 processes. Larger samples will 
clarify relationships.
Support (If Any): R21MH090357

0218
SLEEP AND CORTISOL INTERACT TO SUPPORT 
EMOTIONAL MEMORY CONSOLIDATION
Bennion KA1, Mickley Steinmetz KR2, Kensinger EA1, Payne JD3

1Psychology, Boston College, Chestnut Hill, MA, USA, 2Psychology, 
Wofford College, Spartanburg, SC, USA, 3Psychology, The University 
of Notre Dame, Notre Dame, IN, USA

Introduction: Although high levels of cortisol and/or stress during 
learning have generally been shown to enhance emotional memory 
consolidation, an impairing effect has also been observed. One possible 
reason for this discrepancy is that cortisol affects not only memory for 
emotional stimuli, but also attention to such stimuli during encoding. 
While previous studies have examined the effects of cortisol on atten-
tion and memory separately, this novel study investigates whether rest-
ing cortisol modulates the interaction between attention at encoding and 
memory consolidation. Because sleep represents a neurobiological con-
dition thought to optimize consolidation, we investigated whether the 
effects of cortisol differ if subjects sleep versus stay awake during the 
encoding-retrieval delay.
Methods: To assess cortisol, subjects gave a saliva sample before view-
ing 124 negative and neutral objects within scenes, either in the morning 
or evening. To measure overt attention, subjects’ eye gaze was tracked 
during encoding. To manipulate consolidation-phase processes, subjects 
either remained awake or slept (to optimize consolidation) during a 12-
hour retention interval before recognition testing.
Results: Both the Sleep [t(17) = 3.84, p = .001] and Wake [t(16) = 2.99, 
p = .009] groups had significantly better memory for negative compared 
to neutral objects, thus confirming the emotional memory enhancement 
effect. For negative objects, higher resting cortisol led to better memory, 
but only for those who slept between encoding and retrieval [t(17) = 
2.26, β = .49, p = .038]. Additionally, cortisol was a stronger predictor of 
the link between looking time and subsequent negative object memory 
if sleep rather than wake followed encoding [t(33) = -3.05, β = -5.24, p 
= .005]. Because neither cortisol [t(33) = -1.07, β = -1.84, p = .29] nor 
Group [Sleep vs. Wake; t(33) = -.56, β = -.22, p = .58] was related to the 
proportion of time subjects attended to negative objects, this suggests 
that cortisol selectively enhanced the likelihood that attention to nega-
tive objects during encoding impacted their subsequent consolidation 
during sleep.
Conclusion: These results underscore a role for endogenous cortisol in 
modulating the relation between attention and sleep-based consolidation 
of emotional information. Elevated cortisol may ‘tag’ attended informa-
tion as important to remember, enabling sleep-based consolidation pro-
cesses to solidify that salient information.
Support (If Any): National Science Foundation (BCS-0963581)

0219
THE CONTRIBUTION OF SLEEP VARIABILITY TO 
MEMORY PERFORMANCE IN OLDER ADULTS
Sherman SM, Schnyer DM
Psychology, University of Texas at Austin, Austin, TX, USA

Introduction: Older adults exhibit less total sleep time, decreased sleep 
efficiency, and greater variability in sleep-wake cycles compared to 
younger adults. Previous research suggests that disruptions in sleep are 
related to declines in cognitive performance. Although aging is gener-
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ally accompanied by a decrease in cognitive function, the amount of dis-
ruption in an older adult’s sleep may contribute to individual differences 
in cognitive performance. The purpose of this study was to investigate 
the relationship between sleep variability and new associative learning. 
We hypothesized that lower performance on memory tasks would be 
associated with more variable sleep.
Methods: Twenty-three older adults between the ages of 60 and 77 years 
old completed a comprehensive battery of neuropsychological tests to 
determine that they were functioning within the normal range for their 
age. All participants reported having no sleep disorders and scored less 
than 8 on Pittsburgh Sleep Quality Index. Participants wore an actigraph 
continuously for 10 days and filled out online daily sleep logs. They 
returned to the laboratory and performed the psychomotor vigilance task 
(PVT) and a new associative learning (AL) task. The memory task in-
volved learning a list of unrelated word pairs and then being tested on 
whether newly presented pairs were previously seen together.
Results: The results suggest that more variability in wake after sleep 
onset (r= -.45, p<.05) and sleep efficiency (r= -.49, p<.05) are correlated 
with poorer associative recognition accuracy when controlling for age. 
Neither sleep measure was related to mean reaction times on the PVT 
(p=.33) or item memory performance (p=.30).
Conclusion: We conclude that field recording is an effective method 
to examine the relationship between sleep variability and AL in older 
adults. Our results suggest that less variability in sleep is strongly related 
to better associative memory performance in aging.
Support (If Any): Chief of the Army - Grant to West Point Network 
Science Center

0220
THE ROLE OF SLEEP IN LONG TERM MEMORY FOR GIST
Pardilla-Delgado E, Payne JD
Psychology, University Of Notre Dame, South Bend, IN, USA

Introduction: While the influence of sleep on memory has a long his-
tory, sleep’s role in the formation of gist memories is less clear. Gist 
memory has been widely studied using the Deese-Roediger-McDermott 
(DRM) task, in which participants, after studying a list of semantically 
related words (nurse, sick, etc.), later falsely remember an unstudied gist 
word (doctor). Recent studies demonstrate that a period of sleep (12-
hour delay and 90-min nap) benefits both detail (studied words) and gist 
memory formation when compared to a wake period. Over longer delays 
(e.g. 2 weeks), detail memory tends to deteriorate while gist memory 
persists or even increases, but it is currently known whether sleep plays a 
role in this long term benefit for gist. Here we assess how the positioning 
of sleep relative to memory encoding impacts later retention with longer 
delays of 24 and 48 hours.
Methods: Participants encoded the DRM lists in the morning (9AM, 
“Delayed Sleep Groups”) or evening (9PM, “Immediate Sleep 
Groups”), and were tested either 24 or 48 hours later at the same time 
(four groups). The testing session consisted of a free recall task fol-
lowed by a recognition test.
Results: Results indicate that sleeping first benefits recognition 
memory: both for the detail [t30 = 2.01, p =.05] and the gist words 
[t30=1.84, p =.076]. Non-studied words (intrusions), are not different 
between conditions [t30= -.134, p =.89]. Free recall data reflect the 
same general pattern.
Conclusion: These results support recent findings in which detail 
and gist memories are benefited by sleep, even when the testing pe-
riod is one or two days later. Importantly, these longer delays will 
allow us determine whether sleep has an enhancing or merely protec-
tive effect on DRM performance by equating time spent awake and 
asleep in all conditions.

0221
THE ROLE OF SLEEP IN CONSOLIDATING SEMANTIC 
KNOWLEDGE
Schapiro AC1, Rogers TT2, Norman KA1, Chen L2, McDevitt EA3, 
Mednick SC3

1Department of Psychology and Princeton Neuroscience Institute, 
Princeton University, Princeton, NJ, USA, 2Department of Psychology, 
University of Wisconsin - Madison, Madison, WI, USA, 3Department 
of Psychology, University of California - Riverside, Riverside, CA, 
USA

Introduction: Though sleep is thought to play an important role in many 
domains of learning and memory, the impact of sleep on the acquisition 
of new semantic information has remained relatively unexplored. We in-
vestigated how sleep affects learning properties of objects (“satellites”) 
that are shared across exemplars within a category versus properties that 
are unique to a particular exemplar.
Methods: During the learning phase, participants guessed, with feed-
back, a missing part of one satellite on each trial. After reaching a 
criterion of 66% correct, participants were tested (without feedback) im-
mediately and again later, after having slept or not, on their memory for 
unique and shared properties of the items, and on generalization to novel 
category members. In Experiment 1, half of the participants began in the 
evening and were tested 12 hours later after a full night of sleep, and half 
began in the morning and were tested after 12 hours of wake. In Experi-
ment 2, participants took polysomnographically-recorded naps between 
tests that contained either non-rapid eye movement (REM) sleep only or 
non-REM and REM sleep.
Results: In Experiment 1, memory for shared properties and gener-
alization improved over both sleep and wake, but memory for unique 
properties improved only with sleep, declining over wake. Over both 
sleep and wake, generalization improved more for category exemplars 
closer to the prototype. Experiment 2 results suggest that non-REM 
benefited unique properties, while REM (not total sleep time) benefited 
shared properties.
Conclusion: Learning about the properties of the satellites occurred 
over both wake and sleep periods, but only the learning during NREM 
sleep resulted in better memory for idiosyncracies of individual exem-
plars. We developed a neural network model suggesting that these re-
sults may stem from stronger hippocampal influence on consolidation 
processes during NREM than during REM or wake.
Support (If Any): K01 MH080992 (SCM), R01 MH069456 (KAN), 
GRFP DGE-0646086 (ACS)

0222
SLOW WAVE SLEEP DURATION IS ASSOCIATED WITH 
FINGER SKILL IMPROVEMENT AFTER LUNCH NAP
Beijamini F, Pereira SI, Menon FH, Andrade JC, Spada RJ, 
Louzada FM
Physiology, Federal University of Paraná - UFPR, Curitiba, Brazil

Introduction: Many studies have shown the association between sleep 
and memory consolidation. Even a short nap has positive effects over 
procedural memory consolidation. However, some studies report a ma-
jor effect of REM sleep over procedural memory consolidation while 
others have associated it NREM sleep. Our aim was to evaluate the ef-
fect of a 90min nap over the consolidation of a procedural memory.
Methods: Health subjects had their sleep patterns registered for one 
week. At the end of this week subjects came to the lab and learned the 
finger sequence tapping task (FST) at noon. The learning session was 
composed by 12 blocks of tapping. Immediately after the learning ses-
sion subjects had a light meal and were assigned to one of two groups: 
Nap and No-Nap. The Nap group had the opportunity to sleep for 90min 
while the No-Nap group spent the same amount of time watching TV 
shows. After the retention interval subjects were tested on three sessions 
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of tapping. The dependent variables were number of correct sequences 
typed and performance change index (PC).
Results: 47 subjects completed the study (29 Nap) There was no group 
effect during the learning session (F=1,83 p>0,05). ANOVA detected 
an effect of nap on performance: Subjects from Nap group had higher 
scores than No-Nap group (F=6,61 p<0,05), Fisher LSD post-hoc test 
indicates that the mean for the Nap group was higher for the first two 
blocks of test session. Also, the Nap group had higher PC than the No-
Nap group (F=7,16 p<0,01). Slow wave sleep duration correlated sig-
nificantly with PC for the Nap group (r=0,56 p<0,005).
Conclusion: We found that a short sleep episode is sufficient to promote 
performance improvement in a motor task. There is also a strong cor-
relation between SWS-duration and PC.
Support (If Any): Capes and CNPq

0223
SLEEP AND ECOLOGICAL MEMORY
Stickgold R1,2, Pitchik H1,2

1Psychiatry, Harvard Medical School, Boston, MA, USA, 2Psychiatry, 
Beth Israel Deaconess Medical Center, Boston, MA, USA

Introduction: Laboratory studies have demonstrated that both declara-
tive and non-declarative memories are enhanced by sleep. In everyday 
life, however, we form ecological memories of real life events, not 
memories of laboratory-produced stimuli. Here we report on how a nap 
affects memory for incidentally encoded ecological events.
Methods: College-age subjects (n=26) spent two hours performing 4 
specified activities at each of 8 designated exhibits at the Boston Mu-
seum of Science. Later that day, Sleep subjects took a 90 min nap, while 
Wake subjects engaged in quiet wake activities. They all then took an 
extensive, hour-long test of their memory of their activities at the mu-
seum as well as their trips to and from the museum. Participants wore a 
SenseCam camera (Microsoft Corp.) around their necks, which took a 
photo of their location approximately every 15 sec, from the start of the 
study until their arrival at the laboratory.
Results: When asked to place photos of their 4 activities in temporal or-
der, for each of the 8 museum exhibits, Wake subjects made significantly 
fewer mistakes (3.4 ± 0.9) than Sleep subjects (7.6 ± 1.0; p =0.006), 
and numerically fewer mistakes for 7 of the 8 exhibits (binomial test, 
p=0.031). In the Sleep group, total mistakes correlated negatively with 
%N2 sleep (r=-0.56, p=0.046) and showed a similar trend in correla-
tion with total N2 time (r=-0.50, p=0.082). Temporal ordering of photos 
from the 8 museum exhibits yielded similar but non-significant results 
(sleep=2.6 ± 0.6, wake=1.6 ± 0.6; p=0.24; correlation with %N2: r=-
0.45, p=0.10). Twelve other tests showed no significant differences.
Conclusion: While interpretation of these results is weakened by mul-
tiple comparison considerations, they suggest that sleep can cause a se-
lective loss of the temporal ordering of visual memories for the normal 
events in one’s day.
Support (If Any): Supported by NIH grants MH48832 and MH92638

0224
VALIDATION OF 3D MAZES TESTING SPATIAL 
NAVIGATION TO DETERMINE THE CONTRIBUTION OF 
REM SLEEP TOWARD MEMORY CONSOLIDATION
Varga AW1,2, Mantua J1, Rapoport DM1, Ayappa I1
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NY, USA, 2Center for Neural Science, NYU, New York, NY, USA

Introduction: Sleep is important for memory, and various parameters 
of sleep may affect consolidation of spatial memory specifically. Both 
hippocampal electrophysiological evidence and behavioral performance 
evidence support roles for slow wave sleep (SWS) and REM sleep in 
spatial navigation. The role of REM is of particular clinical interest, as 
sleep disordered breathing (SDB) is often most severe (and most dis-
ruptive of sleep) in REM. While the long term goal of this work is to 

examine the effect of REM disruption on spatial navigation using a con-
tinuous positive airway pressure (CPAP) withdrawl model in subjects 
with SDB, this abstract details the design and validation of two separate 
3D spatial mazes for future use toward this end.
Methods: Our preliminary work has focused on optimizing two sepa-
rate 3D spatial mazes, balancing difficulty, navigation cues, feasibility 
within a 10 minute cap per trial to avoid subject frustration, and anima-
tion speed to limit nausea. Modifications to a previously published spa-
tial maze were made using the editor program to Unreal Tournament 3 
(a commercially available video game) based on the timed performance 
and verbal feedback of pilot subjects across iterations of different mazes.
Results: Across 26 total pilot subjects, 6 experienced nausea at full 
speed. Four of these subjects were available for retesting using 25% re-
duced animation speed, and only 1 of 4 continued to experience nausea. 
After modifying 2 different initial mazes (too hard and too easy respec-
tively), we settled on 2 mazes of intermediate length and difficulty. Pilot 
subjects completed Maze 1 in 254 +/- 100 sec across trial 1, 205 +/- 54 
sec across trial 2, and 179 +/- 43 sec across trial 3 (average across all 3 
trials = 213 +/- 39 sec; n = 5 subjects). Pilot subjects completed Maze 
2 in 226 +/- 76 sec across trial 1, 227 +/- 58 sec across trial 2, and 249 
+/- 84 sec across trial 3 (average across all 3 trials = 233 +/- 40 sec; n = 7 
subjects).
Conclusion: We have developed two 3D spatial mazes, matched in dif-
ficulty, and optimized for testing in subjects to be recruited.
Support (If Any): This work is supported by a Physician Scientist 
Training Program grant from the American Sleep Medicine Foundation 
and by grant UL1 TR000038 from the National Center for the Advance-
ment of Translational Science (NCATS), National Institutes of Health.

0225
THE OBESE PAN-LEPTIN RECEPTOR KNOCKOUT 
MICE HAVE HIGHER SLEEP PRESSURE AND POORER 
COGNITIVE PERFORMANCE
Pan W1, Wang Y1, He J1, Hsuchou H1, Mishra P1, Kastin AJ1, 
Halberg F2, Cornelissen-Guillaume GG2

1Sleep Health Center, Pennington Biomedical Research Center, Baton 
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Introduction: Both obesity and the adipokine leptin affect sleep pat-
terns, but studies of the effects of leptin on sleep have shown conflicting 
findings. The pan-leptin receptor (LepR) knockout (POKO) mice on a 
C57 strain background were derived from an embryonic mutation of 
LepR in all cells and defective leptin signaling. There mice were mostly 
overweight with reduced metabolic activity, raising the question of their 
sleep architecture and response to chronic sleep fragmentation.
Methods: POKO mice and their wildtype (WT) littermates were sub-
jected to headmount surgery and sleep recording. Separate groups of 
mice underwent sleep fragmentation during the light phase when non-
rapid eye movement (NREM) sleep was increased. Body weight, fear 
memory, and thermal pain response latency were measured in 4 groups 
of mice: POKO and WT controls, with SF or a control (NSF) procedure. 
Fat composition was determined by nuclear resonance magnetic imag-
ing. Glucose, corticosterone, norepinephrine, epinephrine, substance P, 
and proinflammatory cytokine levels are being determined, along with 
studies of leptin specific pathways.
Results: In the obese POKO mice, there was increased NREM sleep 
and reduced wake in comparison with WT, particularly in the light span. 
Three weeks of SF during the light phase did not induce significant 
weight change, but did impair memory in both POKO and WT mice. 
The effect of SF on memory reduction was more sustained in the POKO 
mice than the WT. Although SF decreased pain threshold, there was no 
difference between POKO and WT mice.
Conclusion: In POKO mice, a new genetic model of obesity, sleep 
played a beneficial role in neurocognitive behavior and sensory gating.
Support (If Any): Grant support was partially provided by NIH.
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0226
TEMPORAL REQUIREMENTS OF SLEEP FOR THE 
ESTABLISHMENT OF LONG-TERM-MEMORY IN 
DROSOPHILA
Suzuki Y, Sakran BA, Shaw P
Anatomy and Neurobiology, School of Medicine, Washington 
University in St. Louis, St. Louis, MO, USA

Introduction: Although we have shown that sleep can be induced 
on-demand to enhance memory consolidation in Drosophila, the un-
derlying molecular mechanisms remain unknown. Since memory con-
solidation is a dynamic process that occurs over hours, it is important 
to delineate the temporal requirements of sleep for the establishment 
of Long-Term-Memory (LTM). Thus, we have conducted experiments 
to answer the following questions: How much sleep is required fol-
lowing training to convert a Short-Term Memory (STM) into an LTM? 
Can sleep-induction protect newly consolidated memories from the de-
structive effects of sleep deprivation? What is the longest time-interval 
between training and sleep-induction that can support the conversion 
of STM into LTM? How long does LTM endure following sleep induc-
tion? Understanding the temporal dynamics between sleep-induction 
and memory consolidation will be essential for elucidating their under-
lying molecular mechanisms.
Methods: Memory was evaluated in flies using Courtship Conditioning 
with a massed training protocol (MT). Naïve male flies are exposed to 
phenomenally feminized males during a 3hr-training session such that 
their courtship advances are rejected. Upon subsequent exposure to the 
unreceptive male, trained flies show memory as evidenced by a reduced 
courtship index (CI). CI is quantified as the percent of time that each 
male spends in courtship behaviors during a ten-minute testing period. 
Flies were sleep deprived using the Sleep Nullifying Apparatus (SNAP).
Results: The amount of sleep induction that supported LTM following 
MT was extremely short (<<4-hr). Moreover, memories consolidated 
following these short episodes of sleep induction were completely resis-
tant to disruption by 4-hr of sleep deprivation. Interestingly, sleep was 
able to convert STM into LTM even following post-training intervals 
where no behavioral evidence of a memory trace could be observed.
Conclusion: Together these data begin to define a narrow window for 
identifying the underlying molecular mechanisms linking sleep and 
memory consolidation.

0227
SLEEP EFFECTS OF SINGLE PROLONGED STRESS: 
A RODENT MODEL OF POST-TRAUMATIC STRESS 
DISORDER
Urpa L1, George SA3, Vanderheyden WM1, Liberzon I3,4, Poe GR1,2

1Department of Anesthesiology, University of Michigan, Ann Arbor, 
MI, USA, 2Department of Molecular and Integrative Physiology, 
University of Michigan, Ann Arbor, MI, USA, 3Department of 
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Introduction: Post-traumatic stress disorder (PTSD) is a psychiatric 
disorder that can occur following exposure to a traumatic event. PTSD is 
characterized by intrusive recollections, avoidant or numbing behavior, 
and sleep disturbances. Clinical studies of sleep in PTSD patients have 
yielded inconsistent, sometimes contradictory polysomnographic results 
due to confounding clinical factors and small sample sizes.
Methods: The single prolonged stress (SPS) model of PTSD is a rodent 
model developed by Liberzon et al (2007) that mimics PTSD-inducing 
trauma. Following an incubation period, the animals show deficits in 
fear extinction that are similar to those observed in clinical research. 
The SPS procedure is a series of stressors in quick succession: restraint 
stress, forced swim, and ether anesthetization, followed by a 7 day isola-
tion period. Adult male Sprague Dawley rats were implanted with super-
ficial cortical, hippocampal, and nuchal muscle electrodes. After surgical 

recovery and habituation to the recording setup, baseline sleep was re-
corded for one day. Control animals were moved to an adjacent room for 
an identical period of time, but not subjected to the SPS procedure. Sleep 
was recorded in SPS and controls immediately after the SPS period and 
again at the end of the 7 day isolation. Sleep was automatically scored by 
the Autoscorer program developed in house, then checked manually by a 
skilled scorer blind to the experimental group of the animal.
Results: Preliminary data suggest a 22-34% increase in REM sleep and 
34-36% increase in total sleep time after the isolation period of SPS. 
Animals that underwent the procedure, however, did not have typical re-
sponses to fear conditioning, and therefore correlation to PTSD remains 
an open question.
Conclusion: The SPS model provides a controllable animal model of 
PTSD that will give insight into the etiology of the disease, particularly 
with elucidating the role of sleep in its development and propagation.

0228
SHORT- AND LONG-TERM MEMORY IMPAIRMENT IN AN 
ANIMAL MODEL OF SLEEP APNEA
Kim LJ1, Fiori CZ2, Carissimi A3, Baum G4, Montanari C5, Perini S8, 
Martins EF6, Barros H7, Martinez D2,6,8
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Introduction: Patients with obstructive sleep apnea suffer structural 
damages in the central nervous system accompanied by impairment 
in different cognitive domains, comprising attention, executive func-
tion, and memory. The present study aimed to investigate the effect of 
fourteen days of exposure to sleep apnea model in short- and long-term 
memories of mice assessed by novel object recognition test.
Methods: Twenty-four C57bl mice were exposed to fourteen days of 
intermittent hypoxia (n=12) or to sham intermittent hypoxia (n=12), 
alternating 30 seconds of progressive hypoxia to a nadir of 6±1%, fol-
lowed by 30 seconds of room air breathing, during 8h/day. After four-
teen days of hypoxia, the animals were submitted to the novel object 
recognition test. In the phase 1 of the test, the animals were allowed to 
explore the novel and the familiar objects during five minutes. After 24 
hours, the phase 2 of the test was executed repeating the procedure of 
phase 1. Behavior was recorded by a video camera. Frequency and time 
spent exploring the objects, and both discrimination and recognition 
indices were measured.
Results: The hypoxia group showed impairment of short- and long-term 
memory, indicated by longer time spent (P=0.01 and P<0.01, respec-
tively) and higher frequency (P=0.005 and P=0.014) exploring the fa-
miliar object compared to sham group during both phase 1 and phase 
2 of the test. Hypoxia group showed, in phase 1 and 2, negative values 
of discrimination index compared to positive values in the sham group 
(P=0.001 and P<0.001, respectively). Recognition index score was low-
er than 50% (P=0.001 and P<0.001) in the hypoxia group.
Conclusion: C57bl mice exposed to intermittent hypoxia during 14 
days show impairment of short- and long-term memory, indicated by 
the reduced ability to discriminate novelty and to retain this information.
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EFFECT OF HYPEROXIA ON COGNITIVE PERFORMANCE 
IN RATS WITH HIGH APNEA PROPENSITY
Topchiy I1,2, Ragozzino M3, Amodeo DA3, Radulovacki M4, 
Carley DW1,2

1Center for Narcolepsy, Sleep and Health Research, University of 
Illinois at Chicago, Chicago, IL, USA, 2Medicine, University of Illinois 
at Chicago, Chicago, IL, USA, 3Psychology, University of Illinois at 
Chicago, Chicago, IL, USA, 4Pharmacology, University of Illinois at 
Chicago, Chicago, IL, USA

Introduction: A majority of patients with sleep apnea syndrome devel-
op cognitive deficits. The aim of the present study was, using an animal 
model of spontaneous sleep apneas, to determine: 1. whether learning 
and/or reversal learning deficits occur in rats with high apnea propen-
sity (Brown Norway, BN) compared to rats with low apnea propensity 
(Zucker Lean, ZL); 2. whether acute apnea exacerbation by 20h of hy-
peroxia affects learning.
Methods: BN (N=15) and ZL (N=14) rats underwent 6-day testing in a 
Morris Watermaze: days 1-3 with spatial acquisition and days 4-6 with 
reversal learning. A subset of BN (N=7) and ZL (N=7) rats was exposed 
to 100% oxygen for 20h immediately preceding the start of reversal 
learning. Polysomnography (20h) was conducted from Noon to 8AM 
daily. Apneas were detected as respiratory pauses for at least 2s. Swim 
latency (SL) in MWM, apnea index (AI: apneas/hour of sleep) and sleep 
stage percentages were measured and analyzed by ANOVA with strain, 
day of testing and gas exposure as main effects.
Results: At the baseline AI in BN rats was 19.9±2.6 vs 9.9±0.88 in ZL 
rats (p=0.005). Exposure to hyperoxia increased index of spontaneous 
apneas both in BN (110.9%, p=0.02) and ZL (78.7%; p=0.02) rats with-
out changes in sleep stage percentages. BN and ZL rats demonstrated 
similar SL during day1 of acquisition (p=0.4) and similarly acquired the 
task over days 1-3 (p(day)<0.001; p(strain)=0.95). Hyperoxia induced 
impairment in reversal learning with a greater effect in BN rats through-
out reversal learning during days 4-6 (p(day)=0.001; p(strain)=0.008; 
p(gas)=0.016; p(interaction strain x gas)=0.07).
Conclusion: The results demonstrated that exacerbation of sleep apneas 
by hyperoxia impairs reversal learning in BN rats compared to ZL strain, 
which may suggest higher vulnerability of the strain with high apnea 
propensity to the additional apnea perturbations.
Support (If Any): Grant R01AG016303 and University of Illinois at 
Chicago Chancellor’s Discovery Fund Award
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DREAM RECALL IN THE LAB AND AT HOME IN VETERANS 
WITH AND WITHOUT POST-TRAUMATIC STRESS 
DISORDER (PTSD)
Cieply M1, Germain A2

1Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, 
PA, USA, 2Psychiatry, University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA

Introduction: PTSD is characterized by frequent nightmares and bad 
dreams. However, studies have yielded inconsistent findings regarding 
frequency of recall during home and in-lab studies. We compared dream 
recall and affect using prospective logs and a dream recall questionnaire 
with combat-exposed military Veterans with and without PTSD. We 
hypothesized that Veterans with PTSD would recall more dreams and 
nightmares on sleep logs and proportionally more negative dreams in the 
lab relative to Veterans without PTSD.
Methods: 19 Veterans with (M age = 29.1 ± 5.30) and 13 without PTSD 
(M age = 32.1 ± 7.69) completed a sleep log for 11 nights followed by 3 
in-lab sleep studies. Following each night in the lab, they completed the 
Dream Recall Questionnaire (DRQ), a measure that assesses thoughts, 
images, and positive and negative emotions during recalled mentation. 
All were medication-free, medically stable, and without concurrent psy-
chiatric comorbidities.
Results: The mean number of dreams reported on the sleep log did not 
significantly differ between the 2 groups of Veterans (0.60 ± 0.50 vs. 
0.44 ± 0.54; t(30) = -0.88, p = 0.38). However, Veterans with PTSD re-
ported more nightmares per night (0.20 ± 0.22 vs. 0.04 ± 0.07; t(22.86) = 
-2.96, p = 0.003) and bad dreams per night than Veterans without PTSD 
(0.11 ± 0.21 vs. 0.30 ± 0.07); t(23.95) = -1.51, p = 0.007). The propor-
tion of Veterans who reported thoughts prior to awakening did not differ 
between the two groups across nights in the laboratory.
Conclusion: Veterans with PTSD experienced a higher frequency of 
nightmares and bad dreams at home, which appear to be inhibited in the 
lab. The expected group difference on dream affect was not detected. 
The underlying mechanisms that contribute to this effect remain un-
known, but may provide novel treatment targets for PTSD-related dys-
phoric dreams.
Support (If Any): This research was supported by the Congressio-
nally Directed Medical Research Program (PR050409 & PT073961; 
PI: Germain) and the National Institute of Mental Health (MH083035, 
MH080696; PI: Germain).

0231
LUCID DREAMING: THE CONSCIOUS CONTROL OF SLEEP 
OFFSET
Pagel JF1,2,3

1Family Medicine, University of Colorado School of Medicine, Pueblo, 
CO, USA, 2Sleep Disorders Center of Southern Colorado, Parkview 
Medical Center, Pueblo, CO, USA, 3Sleepworks Colorado Springs, 
Colorado Springs, CO, USA

Introduction: Lucid dreaming has three primary characteristics: 1) 
sleep state association, 2) conscious control, and 3) the capacity for voli-
tional motor activity. Experimentally, some lucid dreamers can move or 
fix their gaze. Others can move fingers and push buttons. This volitional 
signaling capability has allowed for the analysis of lucid dreaming with 
BOLD fMRI and QEEG. The initial hope was that this approach could 
be used to deliniate the CNS activity of REMS dreaming (the sleep stage 
most commonly associated with lucidity). This author, postulates that 
during tests of lucid dreaming in which the sleeper is consciously at-
tempting signaling, findings will more likely to be secondary to the acti-
vation of systems required for sleep offset.
Methods: Recent studies utilizing BOLD fMRI and QEEG analysis of 
lucid dreaming with experimental signaling are analyzed based on this 
hypothesis.

Results: During REMS cerebral metabolism is reduced in prefrontal and 
parietal areas, and increased in paralimbic, anterior cingulate and tha-
lamic areas. BOLD fMRI indicates that REMS lucid dreaming includes 
multiple activated CNS sites normally de-activated during REMS. Sites 
include the cuneus, parietal lobules, and prefrontal and occipto-temporal 
cortices - areas involved in working memory and visual perception, 
and not usually associated with sleep and/or dreaming. (Dressler et. al. 
2012-Sleep) From an electrophysiological standpoint, signaling used to 
establish the state of lucidity is associated with arousal. Working memo-
ry activation and the high level of alpha frequency associated with lucid 
dreaming suggest a transitional state between sleep and waking. (Voss 
et. al. 2009-Sleep)
Conclusion: QEEG and fMRI indicate that experimentally described 
lucid dreaming is a state differing from other REMS and non-REMS 
dream states in that lucid dreaming includes the activation of systems 
of working memory and visual perception. Rather than postulating that 
lucid dreaming is vastly different from other dreaming, it is more likely 
that these findings are secondary to the sensory-motor transition to wak-
ing memory access and visual control required by the experimental de-
sign of these studies. The term sleep offset is used to denote that this 
awakening takes place under conscious control as the sleeper reinstitutes 
sensomotor wakefulness. Experimentally, lucid dreaming may be useful 
in studying the reactivation of CNS systems during sleep offset, poten-
tially contributing to a better understanding of sleep onset.

0232
DEVELOPMENTAL PATTERNS REFLECTED IN WOMEN’S 
DREAMS FROM ADOLESCENCE TO OLD AGE
Dale AL, Wong C, Lortie-Lussier M, De Koninck J
Psychology, University of Ottawa, Ottawa, ON, Canada

Introduction: In a previous study conducted with 125 women divided 
into 5 age groups, we observed developmental differences from adoles-
cence to old age for: number of familiar characters, friendly interactions, 
and happiness. It is hypothesized that these patterns reflect continuity 
with psycho-social changes in women’s lives across these periods and 
that these findings would be replicated and expanded with a much larger 
sample.
Methods: Seventy-five participants in each of 5 age groups 12-17, 18-
24, 25-39, 40-64, and 65-85 years old (N = 375) kept a diary of day’s 
events and dreams for 10 days. One dream per participant was scored by 
two independent judges, with inter-rater reliability, using the Hall and 
Van de Castle method of content analysis. All variables were controlled 
for dream report length by dividing by word count.
Results: Trend analyses revealed a significant linear decrease across age 
groups, from adolescence to old age, for: number of female characters 
(p = .002), familiar characters (p = .004), friendly interactions (p = .002), 
dreamer as victim of aggression (p = .011), and total frequency of emo-
tions (p = .002). However, a quadratic trend best described the data 
(p = .000), with more emotions in adolescence and old age. There was 
also a quadratic trend for anger (p = .016), with less anger in adolescence 
and old age.
Conclusion: Overall, these findings support the earlier observations 
but the larger sample adds new information on developmental trends. 
Of particular interest are differences in aggression and emotions across 
age groups. They are consistent with the continuity hypothesis between 
waking and dreaming experiences. Future research should examine gen-
der differences in developmental trends by including male participants.
Support (If Any): Social Sciences and Humanities Research Council 
of Canada
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DREAMING, PERSONALITY, REPETITIVE DREAMS AND 
NIGHTMARES IN AN ADOLESCENT NORTH AMERICAN 
SAMPLE
Valtonen K, Onyper S, Thacher PV
Psychology, St. Lawrence University, Canton, NY, USA

Introduction: Dreams may yield insight into human cognition, and are 
part of a normal sleep cycle. Dream content may give clues regarding 
the sleep cycle, psychological states and personality. Repetitive dream-
ing and nightmares are often the focus of researchers and therapists, but 
research on high school students is less common than in adult samples. 
We describe dreams in a sample of high school students from a moder-
ate-sized school system in upstate New York.
Methods: HS students (grades 9-12) completed measures on sleep, 
mood, personality traits and provided a “most recent dream” (MRD) de-
scription; data were collected via web-based questionnaires. Ratings of 
dream pleasantness, vividness, repetitive nature, and nightmare quality 
were also collected. A smaller sub-sample of ten dreams were selected 
and coded using the Hall-VandeCastle system for dream content.
Results: 139 students (61% female; mean age 16.2 yrs) completed mea-
sures. Participants were about evenly divided between the grades. About 
half the participants’ MRDs were reported from one night ago, and 85% 
were from the last month. 71% of MRDs were judged nightmares and 
50% “repetitive.” In the analysis of 10 sample dreams, ratings of the 
dream’s physical activity were positively correlated with Neuroticism 
(r=.60, p<.05), and negatively with Agreeableness (r= -.74, p<.01). 
Sadness was correlated with Extraversion (r=.78, p<.05) and Openness 
(r=.67, p<.05). Dream frequency and pleasantness were correlated with 
vividness. Ratings of dream pleasantness were negatively correlated 
with the PSQI (r= -.18, p<.04) and the Sleep History Survey (r= -.17, 
p<04). Stress levels were correlated with nightmare quality (r=.18, 
p<.04).
Conclusion: Dream content, especially pleasantness ratings, may be as-
sociated with healthier sleep; recall of repetitive dreams seems to be 
as common as that found in older aged samples. Some aspects of adult 
dreaming patterns may be present by middle adolescence.

0234
LIMITS OF CONSCIOUSNESS IN NON-REM SLEEP: THE 
STATES OF STAGE 2
Porte HS
Psychology, Cornell University, Ithaca, NY, USA

Introduction: The status of consciousness in Stage 2 non-REM sleep 
is often debated. The debate is unsurprising, given conspicuous hetero-
geneity within Stage 2. To address that heterogeneity, this study asks 
whether Stage 2 is comprised of distinct sets defined by limit points in 
electrography, physics, and physiology. In mathematics, the limit point 
of a set S in a topological space X is a point x (in X, but not necessarily 
in S) that is approximated by points of S; a set is closed if and only if it 
contains all of its limit points. Stage 2 is defined by sleep spindles and K 
complexes (KCs), each at least 0.5 seconds in duration, and may include 
high amplitude slow waves (HASWs) not exceeding 20 per cent of any 
30-second epoch. By this definition Stage 2 may be conceptualized as an 
open set S, the points of which do not approximate limit point(s) outside 
of S. Does this set map onto consciousness in Stage 2?
Methods: In ten laboratory sleep recordings, all episodes of Stage 2 (ab-
solute or contingent scoring criteria) were identified. Exceeding the con-
ventional limits of Stage 2, three hypothetical sets -- incipient spindles 
evolving to full-fledged spindles; incipient KCs evolving to full-fledged 
KCs; spindles or KCs merging with HASWs -- were defined and com-
pared to the actual EEG data.
Results: Three sets, none mapping onto the hypothetical ones, were 
identified: Stage 2.1: Vertex sharp wave (VSW) or VSW-spindle com-
plexes evolving to limit-point HASWs. Stage 2.2: Full-fledged spindles, 

KCs, or KC-spindle complexes. Stage 2.3: Spindles and KCs evolving 
to limit-point Stage REM. Each set produced distinctive spectral struc-
tures and was consistent with distinctive physiologic correlates.
Conclusion: Stages 2.1 and 2.3 are closed sets. Stage 2.2 is an open 
set. These sets map onto aspects of dream reports, and possibly of con-
sciousness, in Stage 2.

0235
WITHDRAWN
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EFFECTS OF TWO FIVE-DAY BOUTS OF CHRONIC SLEEP 
RESTRICTION ON CALORIC INTAKE IN HEALTHY ADULTS
Spaeth AM1, Goel N2, Dinges DF2

1Psychology, School of Arts and Sciences, University of Pennsylvania, 
Philadelphia, PA, USA, 2Division of Sleep and Chronobiology, 
Department of Psychiatry, Perelman School of Medicine at the 
University of Pennsylvania, Phildaelphia, PA, USA

Introduction: We have previously shown that caloric intake increases 
when bedtime is delayed until 0400h. The current study examined the 
effects of two separate bouts of chronic sleep restriction (SR) on caloric 
intake under ad libitum feeding conditions to determine if the effects of 
SR on caloric intake cumulatively increase with repeated exposure to 
sleep loss.
Methods: N=19 healthy subjects (35.7 ± 9.16y; 10 females) partici-
pated in a laboratory-controlled protocol. Subjects underwent 2 base-
line nights (10h TIB/night; 2200h-0800h), 10 SR nights (4h TIB/night; 
0400h-0800h), and 4 recovery nights (12h TIB/night; 2200h-1000h). 
The 10 SR nights were split into two bouts of 5 nights each and were 
separated by either 1 or 3 nights of recovery sleep. Food and drink con-
sumption was ad libitum: subjects had 3 meals/day, access to snacks 
and an optional late night meal during SR nights. Caloric intake was 
recorded daily and analyzed using The Food Processor SQL program. 
Repeated measures ANOVAs were used for analyses.
Results: Consistent with previous findings, subjects consumed more 
calories when bedtime was delayed until 0400h compared to days when 
bedtime was at 2200h (p’s<0.05). Daily intake during the second five-
day bout of SR was significantly greater than intake during days fol-
lowing baseline and recovery sleep (p’s<0.05) but was not significantly 
different from intake during the first five-day bout of SR (SR1-5=3166.5 
calories/day, SR 6-10=3028.6 calories/day; p=0.07). Intake during days 
following recovery sleep was significantly reduced compared to base-
line intake (p<0.05). The proportion of calories derived from each mac-
ronutrient was similar across all protocol days.
Conclusion: During both five-day bouts of SR, subjects consumed more 
calories during days when bedtime was delayed until 0400h. The in-
crease in caloric intake was similar during both bouts of SR; therefore, 
the effect of sleep restriction on energy balance does not appear to cumu-
latively increase with additional days of restriction.
Support (If Any): Work funded by NIH grant R01 NR004281; CTRC 
UL1RR024134; NIH grant F31 AG044102.
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DISTINCT NON-ADDITIVE EFFECTS OF ACUTE AND 
CHRONIC SLEEP LOSS AND CIRCADIAN PHASE ON 
INADVERTENT ATTENTIONAL FAILURES
Aeschbach D1,2,3, Cohen D1,2, Czeisler CA1,2, Klerman EB1,2

1Division of Sleep Medicine, Brigham and Women’s Hospital, 
Boston, MA, USA, 2Division of Sleep Medicine, Harvard Medical 
School, Boston, MA, USA, 3Institute of Aerospace Medicine, German 
Aerospace Center, Cologne, Germany

Introduction: In modern societies, many humans are exposed to a com-
bination of acute and chronic sleep loss and circadian misalignment. We 
previously reported non-additive effects of these three factors on perfor-
mance measures derived from the psychomotor vigilance task [Cohen 
et al., Sci Transl Med, 2010]. Here we tested whether this result were 
specific to this task or whether it reflects a more fundamental principle 
of sleep-wake regulation by quantifying the impact of these three factors 
on the occurrence of spontaneous attentional failures (AF) derived from 
continuous electro-oculographic (EOG) recordings in that same study.
Methods: Nine volunteers (age 21-34 years, 4F) completed a three-
week forced desynchrony protocol consisting of 12 consecutive 42.85-h 
sleep-wake cycles with 32.85 h of scheduled wakefulness and 10 h of 
scheduled sleep (sleep:wake ratio of 1:3.3). Over three weeks, the pro-

tocol therefore induced an increasing chronic sleep loss while allowing 
extended wake and sleep episodes to occur at all circadian phases. Con-
tinuous EOG recordings were obtained. AF were quantified as number 
of 30-s epochs with visually scored slow eye movements per hour of 
wakefulness. Data were analyzed by time since scheduled wake onset 
in 4.1-h bins (acute sleep loss), study week (chronic sleep loss), and 
circadian phase derived from plasma melatonin.
Results: During the first 8.2 h of a wake episode, the number of AF 
(nAF) was low (< 1/h), irrespective of study week. Across the subse-
quent wake bins, nAF increased steadily, with the rate of increase being 
higher in weeks 2 and 3 compared to week 1 (mixed ANOVA, Week x 
Wake bin, p=0.001). At the end of the wake episode, nAF was 2.0±0.4/h 
(±SEM), 3.8±0.5/h, and 3.0±0.8/h in weeks 1, 2, and 3, respectively (ef-
fect of Week in final wake bin, p<0.0001). Moreover, the effects of acute 
and chronic sleep loss on nAF were magnified during the biological 
night (Phase x Wake bin, Phase x Week, both p<0.0002).
Conclusion: A single episode of extended recovery sleep can temporari-
ly-i.e., for the first few hours of subsequent wakefulness-restore to base-
line levels attentional impairment associated with chronic sleep loss. 
Chronic sleep loss speeds up the accumulation of inadvertent AF during 
a wake episode. Thus, acute and chronic sleep loss in combination with 
circadian phase should be considered as distinct factors that interact in a 
non-additive way to affect waking function.
Support (If Any): NIH K24-HL105664 (EBK), R01-HL-114088, 
RC2-HL10134, NSBRI HFP02802, AFOSR FA9550-06-0080, M01-
RR-02635, T32-HL07901 (DAC), P01-AG009975
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FOUR DISTINCT OCULAR SIGNATURES UNDERLIE 
ATTENTIONAL FAILURES OBSERVED DURING 
VIGILANCE TESTING
Anderson C1,2,3, Chang A1,2, Ronda JM1,2, Czeisler CA1,2

1Division of Sleep Medicine, Brigham and Women’s Hospital, Boston, 
MA, USA, 2Division of Sleep Medicine, Harvard Medical School, 
Boston, MA, USA, 3School of Psychology & Psychiatry, Monash 
University, Clayton, VIC, Australia

Introduction: In both field- and laboratory-based studies, reduced alert-
ness is well characterised by an increase in attentional failures, captured 
by the most widely used measure of sleep-related impairment: the Psy-
chomotor Vigilance Task (PVT). While it is well established that the 
absolute number of attention lapses increase in frequency and duration 
as a consequence of reduced alertness, little is known about the cause of 
attention lapses in the context of reduced alertness.
Methods: 19 young healthy participants (18-34y) underwent a 30-
hour extended wake vigil. Bi-hourly neurobehavioural testing occurred 
throughout whereby 10-minute PVTs were completed with simultane-
ous time-synchronised head-mounted eye tracking (ISCAN©, ISCAN, 
Inc., Woburn, MA, USA) to establish eye and head positioning. For each 
PVT lapse, eye closure >80% and diverted gaze were assessed every 
8ms from 100ms prior to stimulus onset until a response was made to 
the stimulus presentation.
Results: Four distinct “lapse types” were established, each with distinct 
ocular signatures: (i) visuo-motor; a simultaneous eye blink (<300ms) 
prior to or during stimulus presentation; (ii) behavioural microsleep; 
>80% eye closure >500ms prior to or during stimulus presentation; (iii) 
distraction; a diverted gaze prior to or during stimulus presentation; 
or (iv) perceptual; typified by a fully open eye, an on target gaze but 
a delayed response. There was a significant between-lapse difference 
(p<0.05) in the frequency of lapses, such that behavioral microsleep 
lapses were more frequent and increased as a function of time awake, 
compared to other lapse types. In addition, behavioral microsleep lapses 
were of greater duration.
Conclusion: Using a novel approach which combines and synchronizes 
PVT lapses with corresponding eye and head coordinates, we distinguish 
four different types of attentional failure based on ocular signatures, and 



SLEEP, Volume 36, Abstract Supplement, 2013 A88

A. Basic Sleep Science XI. Sleep Deprivation
describe how attentional failures associated with behavioral microsleep 
increase in frequency and duration as a function of reduced alertness.
Support (If Any): This study was supported by National Space and 
Biomedical Research Institute (NSBRI) research grants HPF01601 and 
HFP00003, and a Defense University Research Instrumentation Pro-
gram (DURIP) award FA9550-07-1-0242 from the Air Force Office of 
Scientific Research. The inpatient studies were conducted in the Harvard 
Clinical and Translational Science Center supported by UL1 RR025758 
from the National Center for Research Resources (NCRR). The content 
is solely the responsibility of the authors and does not necessarily repre-
sent the official views of the NSBRI or NCRR.
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SLEEP DEPRIVED PER35/5 DRIVERS SHOW IMPAIRED 
EXECUTIVE FUNCTIONING AND DRIVE MORE 
DANGEROUSLY IN EARLY MORNING
Groeger JA1,3, Dockray S2, Archer SN3

1Psychology, University of Hull, Hull, United Kingdom, 2School of 
Applied Psychology, University College Cork, Cork, Ireland, 3Surrey 
Sleep Research Centre, University of Surrey, Guildford, United 
Kingdom

Introduction: Several studies show differential early morning vulnera-
bility of cognitive processing among sleep deprived Per3 homozygotes, 
with executive functioning particularly affected (Groeger et al., Sleep, 
2008; Lo, Groeger et al., PLoS One, 2012). Here we assess the effects of 
Per3 polymorphisms on the overnight performance of young (19-25 yrs) 
drivers, i.e. those substantially over involved in early morning, sleep-
related road traffic fatalities.
Methods: 42 participants (Per34/4=15; Per4/5=15; Per35/5=12), com-
pleted well-rested baseline and recovery sessions of cognitive testing 
and driving a full-size family saloon in an immersive simulated environ-
ment, approximately one week before and after a Friday night/Saturday 
morning of total sleep deprivation (TSD). During TSD participants com-
pleted 5*30mins of cognitive testing and 5*30mins of driving (including 
Lane Changing, Car Following, unexpected Brake Light Reaction tests, 
and hazardous events arising from other vehicles, pedestrians etc.), at 
approximately 2300, 0100, 0300, 0500, 0700. Circadian phase was es-
tablished through hourly salivary melatonin sampling across the night.
Results: Participants showed increasing impairment with time awake 
of executive functioning, operationalized as less accurate 3-back work-
ing memory performance, but the effect of genotype was greatest in the 
early hours of the morning, where Per35/5 individuals were significantly 
less accurate than Per34/4 participants. This difference was not observed 
with other less executively demanding working memory tasks (i.e. 1- 
and 2-back), nor with subjective sleepiness, Psychomotor Vigilance or 
pursuit tracking. Vehicular control also deteriorated over the course of 
the night, but to a similar extent in each genotype. In contrast, in the 
early hours of the day, Brake Reaction Time was significantly slower 
and collisions with other vehicles, roadside objects and pedestrians more 
frequent (p<.05) among Per35/5 drivers.
Conclusion: These data show again the early morning vulnerability of 
Per35/5 executive functioning, but importantly, and for the first time, 
impaired ability to deal safely with unexpected driving events.
Support (If Any): This study was supported by funding to the first au-
thor from Science Foundation Ireland (09.RPF.NES2030).
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RELATIONSHIP OF POLYSOMNOGRAPHY AND EEG 
POWER SPECTRAL DENSITY WITH INDIVIDUAL 
DIFFERENCES IN PVT LAPSES IN RESPONSE TO CHRONIC 
SLEEP RESTRICTION
Abe T, Basner M, Goel N, Dinges DF
Division of Sleep and Chronobiology, Department of Psychiatry, 
Perelman School of Medicine at the University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: Healthy adults can differ phenotypically in the severity 
of neurobehavioral deficits to sleep restriction. This study investigated 
whether PSG and NREM EEG power spectral density changes before 
and during sleep restriction related to individual differences in psycho-
motor vigilance test (PVT) lapses in response to chronic sleep restric-
tion.
Methods: N=34 healthy adults participated in a protocol of 2 baseline 
10 h TIB nights (B1-2) followed by 5 consecutive 4 h TIB nights (SR1-
5). Subjects were divided according to median value of SR5-B2 average 
daily PVT lapse performance (Resistant subjects: N=17;32.6±9.2y,9f; 
Vulnerable subjects: N=17;35.4±10.2y,5f). PSG was recorded on B2, 
SR1 and SR5 nights. We compared PSG measures and NREM sleep 
EEG spectral density between PVT groups during SR, with B2 mea-
sures, age and gender as covariates.
Results: B2 sleep parameters were not different between the two groups 
(all p>0.05). Slow-wave energy (SWE) and slow-wave activity (SWA) 
increased from SR1 to SR5. However, SWE and SWA as well as all 
other frequency bands did not show any significant differences between 
the two PVT groups (all p>0.05). Vulnerable subjects showed less TST, 
sleep efficiency and REM duration as well as longer duration of WASO 
than resistant subjects during SR. In addition, sleep efficiency and 
WASO showed significant interactions between night and PVT group 
(all p<0.05). Vulnerable subjects had lower sleep efficiency and more 
WASO on SR1, but not SR5, than resistant subjects (all p<0.05). Other 
PSG parameters showed no significant differences between the two 
groups (all p>0.05).
Conclusion: In this study, NREM SWE and SWA, putative markers of 
sleep homeostasis, were not associated with individual differences in 
PVT lapses in response to chronic sleep restriction. However, the abil-
ity to obtain higher quality sleep during sleep restriction, especially on 
the first night, was related to individual differences in PVT lapses in 
response to chronic sleep restriction.
Support (If Any): Supported by NIH NR004281; by CTRC UL1 
TR000003; and by the Japan Society for the Promotion of Science Post-
doctoral Fellowships for Research Abroad.

0241
STABILITY OF TRAIT-LIKE VULNERABILITY TO CHRONIC 
SLEEP RESTRICTION OVER LONG TIME INTERVALS
Selame L, Dinges DF, Goel N
Psychiatry, Perelman School of Medicine at the University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Re-exposure to sleep loss within a few weeks reveals 
trait-like differential neurobehavioral vulnerability. We sought to deter-
mine whether such trait-like response deficits are maintained over longer 
time intervals (months to years) between chronic sleep restriction (SR) 
exposures.
Methods: 14 healthy adults (22-50y; 7 females) completed 2-3 baseline 
(8h-12h TIB) nights followed by 5 consecutive SR nights (4h TIB) in 
two separate laboratory experiments. The duration between the two ex-
perimental exposures to SR ranged from 2.5 to 71.5 months (median = 
27 months). Neurobehavioral testing included the 10-min Psychomotor 
Vigilance Test (PVT), Digit Span (DS), Digit Symbol Substitution Test 
(DSST), and Karolinska Sleepiness Scale (KSS), every 2h during wake-
fulness. The intraclass correlation coefficient (ICC) for each measure 
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was computed as the ratio of between-subjects variance to the sum of the 
between- and within-subjects variances using data from 0800h to 2000h 
after the fifth night of SR.
Results: Subjects who displayed vulnerability to SR on their first ex-
posure also displayed vulnerability to SR on their second exposure, as 
evident by high ICCs: PVT lapses + false starts, ICC = 0.939; PVT re-
sponse speed, ICC = 0.972; DSST correct, ICC = 0.732; DS correct, ICC 
= 0.604; and KSS, ICC = 0.779.
Conclusion: Neurobehavioral vulnerability to SR experiences, sepa-
rated by a median of ~2 years, showed trait-like stability in both perfor-
mance and subjective measures, as evident in the stability of substantial 
inter-individual variance (60%-97% across measures). These are the first 
data to confirm the stability of phenotypic neurobehavioral responses to 
SR over a longer period of time. The results are relevant for predict-
ing neurobehavioral responses in individuals who are exposed to SR, 
chronically or intermittently, across months and years.
Support (If Any): Work funded by the Department of the Navy, Of-
fice of Naval Research (Award No. N00014-11-1-0361); NIH RO1 
NR004281; CTRC UL1TR000003; National Space Biomedical Re-
search Institute through NASA NCC 9-58.

0242
NEUROBEHAVIORAL AND PHYSIOLOGICAL EFFECTS 
OF HIGH COGNITIVE WORKLOAD AND CHRONIC SLEEP 
RESTRICTION
Goel N, Braun ME, Dinges DF
Division of Sleep and Chronobiology, Department of Psychiatry, 
University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA, USA

Introduction: Although sleep loss degrades cognitive functions, little 
attention has been devoted to determining whether waking cognitive ac-
tivity potentiates the effects of sleep loss, even though time on task is 
often considered an important fatigue factor in addition to time awake. 
This experiment evaluates the effects of variation in cognitive workload 
and variation in sleep restriction on behavioral attention, fatigue, sleepi-
ness, physiological alertness and executive functioning.
Methods: N=63 healthy adults (33.2 ± 8.7y; 29 females) completed a 
10-day controlled laboratory experiment with randomization to one of 
four conditions (moderate cognitive workload [MW] + sleep restriction 
[SR]; high cognitive workload [HW] + SR; MW + no sleep restriction 
[NSR]; HW + NSR). SR entailed 5 nights at 4h TIB; NSR entailed 5 
nights at 8h TIB. Subjects had 3 workload test sessions/day of either 120 
min (HW) or 60 min (MW).
Results: High workload, regardless of the presence of sleep loss, sig-
nificantly increased subjective fatigue and sleepiness (VAS, KSS; 
p’s<0.05), but did not significantly affect behavioral attention (PVT), 
physiological alertness (MWT) or executive functioning (COWAT and 
Hayling tests; all p’s >0.05). Sleep restriction produced significant cu-
mulative increases in PVT lapses, fatigue, and sleepiness and decreases 
in PVT response speed and MWT sleep onset latencies (all p’s<0.05). 
There were no significant interactions between workload and sleep re-
striction for any of the outcome measures.
Conclusion: The results of this study provide the first experimental evi-
dence that the amount of cognitive workload produces negative effects 
on subjective (e.g., fatigue and sleepiness) aspects of neurobehavioral 
performance independent of sleep loss. Cognitive workload is an impor-
tant factor worthy of consideration in a broad range of laboratory and 
applied settings in which demanding workloads are common.
Support (If Any): National Space Biomedical Research Institute 
through NASA NCC 9-58 and NIH CTRC UL1TR000003

0243
EFFECTS OF COGNITIVE WORKLOAD ON SLEEP 
PHYSIOLOGY UNDER SLEEP RESTRICTED AND NO SLEEP 
RESTRICTED CONDITIONS
Abe T, Goel N, Dinges DF
Division of Sleep and Chronobiology, Department of Psychiatry, 
Perelman School of Medicine at the University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: Sleep physiology reflects the interaction of homeostatic 
and circadian processes, but aspects of sleep may also reflect use-de-
pendent processes occurring during wakefulness. This experiment deter-
mined the effects of high versus moderate cognitive workload on sleep 
homeostasis during sleep restriction (SR) and no sleep restriction (NSR).
Methods: In a 10-day laboratory experiment, N=63 healthy adults 
were assigned randomly to 1 of 4 conditions: (1) moderate work-
load (MW)+SR; (2) high workload (HW)+SR; (3) MW+NSR; or (4) 
HW+NSR. Subjects had 3 baseline nights (8h TIB) followed by 5 SR 
(4h TIB) or 5 NSR (8h TIB) nights. Following those nights, subjects had 
one 8h recovery night (R1). Subjects received three workload testing 
sessions per day of 120 minutes (HW) or 60 minutes (MW) of continu-
ous work on a range of cognitive tasks. Polysomnography (PSG) was 
recorded on baseline night 3 (B3), experimental nights 1, 4, and 5, and 
R1. Subjects with missing or artifact-ridden PSG data were not included, 
yielding N=58 (33.2±8.5y; 26f) subjects for analyses.
Results: Subjects in the HW conditions had longer sleep onset latencies 
than those in the MW conditions (p<0.05). This was especially the case 
in the HW+NSR condition relative to the MW+NSR condition on the 
fifth experimental night (p<0.05). Moreover, subjects in the HW condi-
tions had less WASO than those in the MW conditions (p<0.05). Slow-
wave energy—the putative marker of sleep homeostasis—was higher at 
O2 than C3 on the recovery night in the HW+SR condition (p<0.05), but 
not in the other conditions (p’s >0.05).
Conclusion: This study indicates that higher cognitive workload can 
delay sleep onset especially when there is no additional sleep pressure 
from sleep restriction. However, once subjects entered into sleep, those 
in the HW condition showed increased global and local increased sleep 
homeostatic responses evidenced by less WASO and more slow-wave 
energy in the occipital region.
Support (If Any): Supported by the National Space Biomedical Re-
search Institute through NASA NCC 9-58; by the CTRC UL1 TR000003; 
and by the Japan Society for the Promotion of Science Postdoctoral Fel-
lowships for Research Abroad.

0244
HIPPOCAMPAL PROTEIN SYNTHESIS IS IMPAIRED 
DURING SLEEP DEPRIVATION DUE TO ATTENUATED 
MTORC1 SIGNALING
Choi JH, Davis EJ, Peixoto L, Wimmer M, Hernandez P, Havekes R, 
Abel T
Biology, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Sleep loss produces deficits in hippocampal synaptic 
plasticity and hippocampus-dependent memory storage. Several studies 
have suggested that protein synthesis pathways are altered during sleep 
and after periods of sleep deprivation. Previous work from our labora-
tory demonstrated that in the hippocampus, a prominent effect of sleep 
loss is the down-regulation of genes associated with protein synthesis. 
However it is yet to be determined whether, and by which mechanism, 
translation is impaired with sleep deprivation.
Methods: In this set of studies, we sleep deprived mice for five hours us-
ing the gentle handling technique and measured protein synthesis in the 
hippocampus during sleep deprivation using SUnSET analysis, a non-
radioactive method to monitor protein synthesis. In a separate cohort of 
mice, tissue was collected from the hippocampus and other brain regions 
for other molecular and biochemical studies.
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Results: We demonstrate that five hours of sleep deprivation reduces 
protein synthesis in the hippocampus, specifically through attenuation 
of the mammalian target of rapamycin (mTOR) pathway. This effect is 
specific to reduced levels of mTOR complex 1 (mTORC1) with sleep 
deprivation. Consistent with these results, hippocampal mTORC1 effec-
tor 4E-BP phosphorylation is also reduced. In addition, although sleep 
deprivation greatly increased mRNA levels of Arc/Arg3.1 and Hspa5/
BiP, we found no change in corresponding protein levels demonstrating 
that sleep deprivation reduces translation.
Conclusion: Together, our findings suggest that the detrimental effects 
of sleep deprivation are mediated by reduced protein synthesis initia-
tion via down-regulation of mTOR signaling. Because protein synthesis 
and mTOR activation are required for long-term memory formation, 
our study sheds light on the underlying molecular mechanisms of the 
memory impairment induced by sleep deprivation.
Support (If Any): This research was supported by National Institutes 
of Health Grants P50AG017628, K12GM081259, T32NS007413, and 
T32HL007953.
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ENHANCED RESTING-STATE STRIATAL CONNECTIVITY 
CORRELATES WITH INCREASES IN DAILY CALORIC 
INTAKE AFTER SLEEP DEPRIVATION
Fang Z1,3, Spaeth AM2, Zhu S1,3, Taylor A2, Goel N2, Basner M2, 
Detre JA1, Dinges DF2, Rao H1,2,3

1Center for Functional Neuroimaging, Department of Neurology, 
University of Pennsylvania, Philadelphia, PA, USA, 2Division of 
Sleep and Chronobiology, Department of Psychiatry, University of 
Pennsylvania, Philadelphia, PA, USA, 3Department of Psychology, Sun 
Yat-Sen University, Guangzhou, China

Introduction: Sleep loss is a recognized risk factor for overeating and 
obesity, however the underlying neural mechanisms remain unclear. 
Previous imaging studies have indicated that sleep loss may enhance 
neural responses to food stimuli in the dopaminergic striatal pathways. 
In this study, we examined the effects of one night of total sleep depriva-
tion (TSD) on resting-state striatal functional connectivity (FC) and its 
relationship to changes in caloric intake.
Methods: A total of 21 healthy adults (11 females, age 22-50 yrs, BMI 
19.7-28.9) were scanned at rest on three occasions between 7-9 am using 
a standard EPI sequence on a Siemens 3T MR scanner: a baseline (BS) 
scan after 9h normal sleep, a SD scan after 24h TSD, and a third scan 
after two nights (20h) recovery sleep (RS). FC analyses using caudate 
as the seed region were conducted using SPM8 and the REST toolbox. 
Food and beverage intake was weighed before and after subjects ate 
a meal. Participants’ food consumption was ad libitum and recorded. 
Changes in daily caloric intake were calculated and correlated with FC 
alteration following SD.
Results: Participants’ caloric intake per hour was significantly higher 
following SD compared to BS (p<0.001). FC analyses showed no differ-
ences between BS and RS. However, SD significantly enhanced connec-
tivity to caudate in the thalamus, dorsolateral prefrontal cortex, superior 
parietal cortex, precuneus, and putamen, and reduced connectivity in 
the sensorimotor regions (all p<0.001). Caudate-putamen connectiv-
ity changes correlated with increases in caloric intake from BS to SD 
(r=0.62, p=0.003).
Conclusion: Our results show that SD significantly altered resting-state 
striatal connectivity which predicted increases in daily caloric intake 
after sleep loss, supporting the role of the dopaminergic system in over-
eating. These findings suggest that disrupted dopamine pathway con-
nectivity may be one mechanism by which SD increases food intake.
Support (If Any): Supported by NIH Grants R01 HL102119, R01 
NR004281, R03 DA027098, R21 DA032022, CTRC UL1RR024134, 

P30 NS045839, Chinese NSF 31070984, and the PENN ITMAT-TBIC 
Pilot Project.

0247
INSULIN RESISTANCE AND BETA-CELL DYSFUNCTION 
DUE TO A SINGLE NIGHT OF SLEEP DEPRIVATION IN A 
DIURNAL ANIMAL
Broussard J, Kolka C, Asare IB, Bergman RN
Biomedical Sciences - Diabetes and Obesity Research Institute, 
Cedars-Sinai Medical Center, Los Angeles, CA, USA

Introduction: Sleep deficiency is a risk factor for the development of 
obesity, insulin resistance and type 2 diabetes. We have examined the 
impact of sleep deprivation for 1 night in a diurnal animal model of sleep 
restriction-induced metabolic dysfunction.
Methods: Eight male mongrel dogs were studied under two random-
ized crossover conditions—normal, undisturbed sleep (NS) and sleep 
deprivation (SD) separated by at least 2 weeks. NS involved 1 night of 
undisturbed sleep, whereas SD included constant human attention from 
1800-0600 to prevent sleep (0600-1800 lights on; 1800-0600 dim light 
[<5 lux] in both conditions). Food intake was matched across conditions 
for each dog and actigraphy data were collected to determine sleep-wake 
states and activity levels. Each sleep condition was followed by an intra-
venous glucose tolerance test.
Results: Sleep restriction resulted in a 31% reduction in insulin sensi-
tivity [NS 4.9(0.6) versus SD 3.2(0.2) (mU/l)-1.min-1; p<0.02] and a 
reduction in β-cell function, as assessed by the Disposition Index [NS 
2122(213) versus SD 1599(160); p<0.02]. Fasting insulin and fasting 
glucose levels were unchanged. Weight was unchanged across condi-
tions and food intake on the day prior to the sleep condition was not 
different.
Conclusion: A single night of sleep deprivation in the dog is associated 
with a 31% decrease in insulin sensitivity, decreased glucose tolerance 
and decreased β-cell function, making it a comparable model to meta-
bolic dysfunction following sleep loss in humans. The mechanisms by 
which 1 night of sleep interruption causes metabolic dysfunction remain 
to be elucidated.
Support (If Any): Society in Science - The Branco Weiss Fellowship

0248
THE EFFECTS OF ‘CATCH-UP’ SLEEP ON INSULIN 
SENSITIVITY IN MEN WITH LIFESTYLE DRIVEN, 
CHRONIC, INTERMITTENT SLEEP RESTRICTION
Killick R1, Hoyos CM1, Melehan K1, Dungan G1, Poh J1, Liu P1,2

1NHMRC Centre for Integrated Research and Understanding of 
Sleep, Woolcock Institute of Medical Research, University of 
Sydney, Sydney, NSW, Australia, 2David Geffen School of Medicine, 
University of California Los Angeles, Torrance, CA, USA

Introduction: Chronic, intermittent sleep restriction is increasingly 
common in modern society. Previous data have shown significant effects 
of experimental sleep restriction on insulin sensitivity and metabolic 
outcomes in healthy, normal sleepers. To our knowledge, this has not 
been studied before in men with chronic, intermittent, lifestyle-driven 
sleep restriction: the population of interest.
Methods: 19 men (mean±SEM age 28.6±2.0years, BMI 26.0±0.8kg/
m2) with at least 6 months’ history (5.1±0.9years) of lifestyle driven, 
restricted sleep during the working week (373±6.6min/night) with regu-
lar weekend ‘catch up’ sleep (weekend sleep extension 37.4±2.3%) 
completed an in-laboratory, randomised, cross-over study comprising 
2 of 3 conditions, stratified by age. Conditions were 3 weekend nights 
of either: 10 hours, 6 hours or 10 hours time-in-bed with slow wave 
sleep suppression using acoustic stimuli. Reported sleep was verified 
at screening and before each laboratory visit by two weeks of actigra-
phy. Insulin sensitivity was measured on the fourth morning by minimal 
modelling from 19 blood samples drawn during a 2 hour oral glucose 
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tolerance test. Daily fasting blood samples were taken for glucose, in-
sulin, c-peptide; HOMA−IR, HOMA−B and QUICKI were calculated. 
Food intake was identical for each individual during each study visit.
Results: Insulin sensitivity improved (mean difference 8.57 x 104 min-

1 (μU/ml)-1, 95% CI 1.1 to 16.1 x104, p=0.03) following 3 nights of 
sleep extension compared to persisting sleep restriction. Fasting insu-
lin (-1.37iu/ml, -2.4 to -0.3, p=0.01), c-peptide (-95.8pmol/L, -144.8 to 
-46.8, p=0.0003), HOMA-IR (-0.31,-0.56 to -0.05, p=0.02) and HOMA-
B (-18.6, -29.5 to -7.6, p=0.002) decreased, while QUICKI (0.01, 0.003 
to 0.02, p=0.01) increased with sleep extension. Slow wave sleep 
suppression reduced SWS quantity by 23% (- 12.6min, -23.4 to -1.8, 
p=0.02), predominantly on night 1, and NREM delta power by power 
spectral analysis by 10% (-41.7 μV2, -69.3 to -13.9, p=0.005), without 
altering total sleep time or fragmentation, but this did not alter insulin 
sensitivity in this sleep deprived cohort.
Conclusion: In men with chronic, intermittent sleep restriction, 3 nights 
of ‘catch-up’ sleep improved insulin sensitivity. Sleep extension could 
prevent development of insulin resistance and diabetes mellitus.

0249
SLEEP LOSS AND CYTOKINES LEVELS IN AN 
EXPERIMENTAL MODEL OF PSORIASIS
Hirotsu C1, Rydlewski M2, Araújo MS2, Tufik S1, Andersen ML1

1Psicobiologia, Universidade Federal de Sao Paulo, Sao Paulo, Brazil, 
2Bioquimica, Universidade Federal de Sao Paulo, Sao Paulo, Brazil

Introduction: Up to 80% of people develop a cutaneous condition 
closely connected to their exposure to stressful life events. Psoriasis is 
a chronic recurrent inflammatory skin disorder with multifactorial etiol-
ogy, including genetic background, environmental factors, and immune 
system disturbances with a strong cytokine component. Moreover, pso-
riasis is variably associated with sleep disturbance and sleep deprivation.
Methods: This study evaluated the influence of sleep loss in the context 
of an animal model of psoriasis by measuring cytokine and stress-related 
hormone levels as well as skin kallikreins activity . Male adult Balb/C 
mice with or without psoriasis were subjected to 48 h of selective para-
doxical sleep deprivation (PSD).
Results: Sleep deprivation potentiated the activities of kallikrein-5 and 
kallikrein-7 in the skin of psoriatic groups. Also, mice with psoriasis 
had significant increases in specific pro-inflammatory cytokines (IL-1β, 
IL-6 and IL-12) and decreases in the anti-inflammatory cytokine (IL-10) 
after PSD, which were normalized after 48 h of sleep rebound. Linear 
regression showed that IL-2, IL-6 and IL-12 levels predicted 66% of 
corticosterone levels which were selectively increased in psoriasis mice 
subject to PSD. Kallikrein-5 was also correlated with pro-inflammatory 
cytokines, explaining 58% of IL-6 and IL-12 variability.
Conclusion: These data suggest that sleep deprivation plays an im-
portant role in the exacerbation of psoriasis through modulation of the 
immune system in the epidermal barrier. Thus, sleep loss should be con-
sidered a risk factor for the development of psoriasis.
Support (If Any): This work was supported by grants from FAPESP, 
CNPq and AFIP.

0250
ACUTE SLEEP DEPRIVATION ALTERS ENDOTHELIAL 
FUNCTION IN RAT, A NON-SYMPATHETIC MECHANISM
Sauvet F, Van Beers P, Drogou C, Florence G, Langrume C, 
Chennaoui M
IRBA, Bretigny sur Orge, France

Introduction: Sleep deprivation (SD) is suspected to induce endothelial 
dysfunction, a key factor in cardiovascular risk. The present study exam-
ined whether sympathetic activity participate to endothelial dysfunction 
caused by SD
Methods: 7-weeks old rats were subjected to 24-h total SD using slowly 
rotating wheels, or activity control (AC) or control cage (CC) situations. 

In protocol 1, changes in heart rate (HR) and blood pressure (BP) were 
continuously recorded in sympathectomised (reserpine 5mg/kg) and 
control (solvent) rats. In protocol 2, changes in skin blood flow (vasodi-
lation) were assess, in sympathectomised and control rats, using laser-
Doppler flowmetry coupled with iontophoretic delivery of acetylcholine 
(ACh), sodium nitroprusside (SNP), anodal and cathodal currents. In 
protocol 3, we studied vasodilation after involvement of NO synthase 
(NOS) and cyclooxygenase (COX) using NG-nitro-L-arginine (20 mg/
kg) and indomethacin (5 mg/kg) pre-treatments.
Results: SD induced an increase in BP and HR in control rats, not ob-
served in sympathectomised rats. ACh- and cathodal current-induced 
vasodilations were significantly attenuated after SD in control and 
sympathectomised rats. ACh-induced vasodilation was attenuated af-
ter NOS and COX inhibition by 66% and 49%, respectively. Cathodal 
current-induced vasodilation decreases after COX inhibition by 40%. In 
SD compared to AC and CC, a decrease of ACh-induced vasodilation 
was still observed after COX inhibition. No changes in SNP- and anodal 
current-induced vasodilation were observed.
Conclusion: These results demonstrate that 24-h SD induces an altera-
tion of endothelial-dependant vasodilatation. This endothelial dysfunc-
tion, independent of BP and sympathetic activity changes, is associated 
with an alteration of both NOS and COX pathways.

0251
PROTECTIVE EFFECT OF SLEEP IN MICE WITH 
EXPERIMENTAL AUTOIMMUNE ENCEPHALOMYELITIS
Pan W, Mishra P, Xu C, Wang Y, Hsuchou H, Wendel E, Mace A, 
Kastin AJ
Sleep Health Center, Pennington Biomedical Research Center, Baton 
Rouge, LA, USA

Introduction: It is well known that patients with multiple sclerosis have 
many forms of sleep disturbance, but it has not yet been shown how 
sleep evolves in mice with experimental autoimmune encephalomyelitis 
(EAE), an established model for multiple sclerosis. This study aimed to 
test the hypothesis that sleep is protective against worsening of EAE.
Methods: We performed sleep recordings on mice with or without EAE, 
and then conducted sleep fragmentation studies. The neurobehavioral 
outcome was determined by use of a standard EAE score for clinical 
symptoms along with body weight monitoring, a cognitive test with fear 
conditioning, locomotor assessment with the rotor rod test, flow cytom-
etry for CD4+ and CD8+ T cells and also CD11b+Gr1+ myeloid cells, 
and finally histopathology.
Results: We first measured sleep patterns in mice at different stages 
after EAE induction, along with naïve and adjuvant-treated controls. 
The results show that EAE increased non-rapid eye movement (NREM) 
sleep and reduced waking time, but also increased sleep state transi-
tions, suggesting more fragmentation. The hypersomnolence occurred 
during both light and dark spans, and preceded the emergence of EAE 
symptoms. We then determined whether sleep fragmentation (SF) only 
during the light span for 2 consecutive weeks affects the development 
of EAE and the severity of symptoms. The SF group showed a higher 
incidence of EAE, and higher EAE scores. There tended to be a reduc-
tion of emotional memory in the fear conditioning test, in contrast with a 
lack of deterioration of rotor rod performance. The detrimental effect of 
SF was supported by greater leukocyte infiltration and CNS pathology 
in these mice. The results provide a strong basis to further determine the 
underlying mechanisms by which SF worsens EAE.
Conclusion: Sleep plays a protective role against EAE.
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0252
EFFECTS OF BRIEF PARADOXICAL SLEEP DEPRIVATION 
ON RADIAL ARM MAZE PERFORMANCE IN 
SPONTANEOUSLY HYPERTENSIVE RATS
McVay S, O’Malley JJ, Shemery AM, Assgari AA, Clasen M, 
Sequeira SN, Crosby TR, Tiry A, Whitehurst L, Dyche J
Department of Psychology, James Madison University, Harrisonburg, 
VA, USA

Introduction: Sleep deprivation has shown to have various behavioral 
effects across experimental tasks. Research with animals has indicated 
that paradoxical sleep has an important role in memory consolidation 
(Graves, Pack, & Abel, 2001). Spontaneously Hypertensive Rats (SHR) 
are the most widely used animal model for Attention-Deficit/Hyper-
activity Disorder (ADHD). The deprivation of paradoxical sleep (PS) 
has been associated with performance deficits on tasks; specifically 
SHR rats have shown strain related performance deficits in working, 
short-term, and long-term memory. Through a systematic replication of 
Smith, Conway, and Rose (1998), the current study aimed to observe 
if performance deficits on radial arm maze tasks will vary across SHR 
and Sprague-Dawley strains in relation to different levels of paradoxical 
sleep deprivation (PSD). In rats, it has been shown that the PS neces-
sary for memory is confined to distinct post-training periods, which have 
been named PS windows (PSW) (Smith & Rose, 1996). This experiment 
examined two of these windows across both strains.
Methods: Rats were randomly assigned to serve as controls, or to be in 
one of two paradoxical sleep deprivation groups: Group 1-4 will be PSD 
for four hours immediately following training, Group 13-24 will be PSD 
for 12 hours beginning 12 hours after the training session. Animals were 
run in the maze for 10 consecutive days for three separate periods using 
appropriate counterbalancing.
Results: Preliminary analyses indicate a main effect of sleep, but strain 
differences appear to have larger effect. Sprague-Dawley rats demon-
strated improved working memory and improved reference memory 
across sessions. SHR rats demonstrated improved working memory, but 
not reference memory across sessions. Session time does not appear to 
explain strategy differences.
Conclusion: Initial analyses indicate a significant interaction of strain and 
PSW. Additional research is needed to ensure the proper interpretation of 
this interaction. However, these analyses contribute to the limited data ex-
amining sleep deprivation in populations with high levels of impulsivity.

0253
EFFECTS OF CHRONIC SLEEP RESTRICTION ON 
PSYCHOMOTOR VIGILANCE TASK PERFORMANCE IN 
RATS
Deurveilher S1, Bush J1, Rusak B2,3,4, Eskes GA2,3,5, Semba K1,2,3

1Anatomy & Neurobiology, Dalhousie University, Halifax, NS, 
Canada, 2Psychology & Neuroscience, Dalhousie University, Halifax, 
NS, Canada, 3Psychiatry, Dalhousie University, Halifax, NS, Canada, 
4Pharmacology, Dalhousie University, Halifax, NS, Canada, 5Medicine, 
Dalhousie University, Halifax, NS, Canada

Introduction: Chronic sleep restriction (CSR) disrupts sustained atten-
tion in humans, as commonly assayed with the psychomotor vigilance 
task (PVT). Using a rat version of PVT (rPVT), Christie et al. (2008) 
showed that acute sleep deprivation impaired rats’ performance on this 
task. We developed a rat model of CSR in which cycles of 3 h of sleep 
deprivation (using slowly rotating wheels) followed by 1 h of sleep op-
portunity were continuously imposed for 4 days, and showed that this 
protocol induced both homeostatic and allostatic changes in sleep pa-
rameters. We have now examined whether the same CSR protocol dis-
rupts performance on the rPVT.
Methods: Adult male Wistar rats were trained to press a bar within 3 
s after they detected a 0.5 s light stimulus that was presented at 3-7 s 
intervals in order to obtain a water reward (rPVT). Once daily perfor-

mance became stable, the CSR group (n=7) underwent the 3/1 protocol 
(starting at lights-on); rPVT performance was tested daily 15 min after 
the first 1 h sleep opportunity in the light phase, during 4 days of CSR 
and after one additional 3/1 cycle on day 5 (100 h of CSR), followed 
by 4 recovery days. An exercise control group (EC; n=7) was housed 
in unlocked wheels and allowed to turn them freely; once stable rPVT 
performance was established, rats were tested daily at the same times as 
the CSR group.
Results: Average latency of correct responses increased significantly 
from baseline after 28 h of CSR (from 593 ± 43 ms [mean ± SEM] 
to 716 ± 63 ms), tended to stay elevated during CSR, and returned to 
baseline levels on the first recovery day. The rate of correct responses 
decreased gradually from 83 ± 2% of trials at baseline to 51 ± 8% at 
76 h of CSR, while the rate of omissions increased continuously from 
4 ± 1% at baseline to 35 ± 10% at 76 h; both measures showed partial 
recovery during testing at 100 h of CSR, and returned to baseline levels 
during recovery. Trials with premature responses tended to increase dur-
ing CSR, becoming significantly elevated on the first recovery day (24 ± 
5% vs. 13 ± 2% at baseline) before gradually returning toward baseline 
levels. The EC group showed no significant changes in these measures 
over the same time period.
Conclusion: 100 h of the 3/1 CSR protocol disrupted performance on 
a test of sustained attention in rats. The modest performance improve-
ment at 100 h vs. 76 h of CSR suggests either an allostatic adjustment 
or development of a different response strategy. Recovery was complete 
within 4 days following CSR.
Support (If Any): CIHR
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SLEEP DEPRIVATION AND CONTROLLED ATTENTION
Pilcher JJ, Geldhauser HA, Beeco A, Lindquist T, Burnett ML
Psychology, Clemson University, Clemson, SC, USA

Introduction: Research suggests that the ability to focus attention on 
a task under sleep deprivation conditions may help explain how sleep 
deprivation affects performance. The purpose of the current study was to 
examine the effects of sleep deprivation on several types of tasks requir-
ing different degrees of attention.
Methods: Participants were 26 students (20.4±2.2 years; 14 males) in a 
total sleep deprivation study and 23 students (20.9±1.0 years; 8 males) 
in a non-sleep deprivation study. All participants completed a variety 
of tasks five times during each study (total: 8-10:30pm, 10:45-1:15am, 
1:45-4:15am, 4:30-7am, 7:15-9:45am; non-sleep deprivation: 2 testing 
sessions-day 1, 3 testing sessions-day 2). Participants completed the 
two-hand tapping, math processing, code substitution, grammatical rea-
soning, and memory search tasks from the Automated Performance Test 
Systems (APTS). All tasks took about 5 minutes to complete. Two-hand 
tapping was measured as number of completed taps. Accuracy was used 
to measure performance on the remaining tasks.
Results: All data were converted to change from baseline. We calcu-
lated the average change in performance for the first 2 testing sessions 
and the last 3 testing sessions for each study. Under sleep deprivation 
conditions, two-hand tapping (p=.005) and memory search (p=.015) 
decreased significantly. There were no significant decreases in perfor-
mance under non-sleep deprivation conditions; however, there was a 
significant increase in grammatical reasoning (p<.001).
Conclusion: The Controlled Attention Model suggests that participants 
can monitor their attention and perform well on short, relatively easy 
tasks. However, these findings indicate that even short tasks can be nega-
tively affected by sleep deprivation. We suggest a broader interpretation 
of the Controlled Attention Model to incorporate the participants’ will-
ingness to regulate their own attention and engagement. Integrating the 
process of self-regulation with the Controlled Attention Model provides 
a broad approach to better understand the effects of sleep deprivation.
Support (If Any): This research was funded in part by the Creative In-
quiry Program at Clemson University.
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CHRONIC SLEEP RESTRICTION AFFECTS BEHAVIORAL 
AND ERP CORRELATES OF PSYCHOMOTOR VIGILANCE
Witkowski S1, Alvarez-Keesee E1, Vanderlind M1, Trujillo L1, 
Schnyer DM1, Carter P2, Matthews MD3

1Psychology, University of Texas, Austin, TX, USA, 2School of 
Nursing, University of Texas, Austin, TX, USA, 3Department of 
Behavioral Sciences & Leadership, United States Military Academy, 
West Point, NY, USA

Introduction: Past sleep research has mainly focused on total sleep de-
privation as a key factor negatively affecting cognition. But total sleep 
deprivation is not a common occurrence when compared to chronic 
sleep restriction, which is experienced by many young adults such as 
students who have variable sleep changes across the semester.
Methods: This study tracked average daily sleep (ADS) in 22 under-
graduate students throughout a 15 week semester using sleep logs and 
actigraph recordings. The students also participated in three separate 
neurocognitive testing sessions at the semester beginning, midpoint, 
and week before finals. During each session, the students performed the 
Psychomotor Vigilance Test (PVT) to assess sustained attention while 
event-related potentials (ERPs) were recorded at the scalp.
Results: Average daily sleep (ADS) over a one week period near each 
testing session significantly decreased between session 1 (6.93 +/- .21 
hrs) vs. 2 (6.52 +/- .23 hrs) and 3 (6.52 +/- .17 hrs; ps < 0.048). PVT 
reaction time (RT) significantly increased between session 1 (284 +/- 7 
ms) vs. 2 (300 +/- 10 ms) and 3 (302 +/- 10 ms; ps < 0.05). The PVT-
evoked P3 ERP component significantly decreased between session 1 
vs. sessions 2 & 3 (ps < 0.003), while an early (~150 - 200 ms) positive 
frontal ERP component decreased between sessions 1 & 2 vs. 3 (ps < 
.008). Finally, regression analysis showed that both P3 and frontal posi-
tivity both negatively predicted PVT RT during the third testing session 
(P3 beta = -4.82, Frontal Positivity beta = -8.81 ps < .05).
Conclusion: Thus, changes in sleep patterns over the semester were 
paralleled by changes in brain electrical activity associated with perfor-
mance during the PVT. These data demonstrate the utility of charting 
naturalistic sleep patterns across long periods of time to determine the 
effects of those patterns on neurocognitive functioning.

0256
AWARENESS OF REACTION TIME VARIATIONS WITH 
SLEEP SCHEDULE MEASURED ON A SMARTPHONE CAN 
IMPROVE SLEEP HABITS AND PERFORMANCE
Therrien M1,2, Hébert M3, Gartenberg D4, De Koninck J3, Forest G5

1Neuro Summum, Gatineau, QC, Canada, 2Neurologie, Centre de Santé 
et de Services Sociaux de Gatineau, Gatineau, QC, Canada, 3École de 
Psychologie, Université d’Ottawa, Ottawa, ON, Canada, 4Department 
of Psychology, Human Factors and Applied Cognition, George Mason 
University, Fairfax, VA, USA, 5Département de Psychoéducation et 
de Psychologie, Université du Québec en Outaouais, Gatineau, QC, 
Canada

Introduction: Studies have demonstrated that subjective perception of 
alertness and performance can be poor especially in a sleep deprived 
state. Alertness measured by average reaction time (RT) over 3 minutes 
has also been shown to be highly correlated to physical performance. 
Smartphones can now allow easy and regular RT testing with sleep 
schedule correlations. The aim of this study is to evaluate if using this 
type of tool can increase a subject’s awareness about sleep deprivation 
effects and lead to improved sleep schedules and reaction times.
Methods: A healthy 41 year old male used the sleep-2-Peak iPhone ap-
plication from September 2nd to November 30th 2012. This application 
allowed daily sleep schedule recording and multiple daily average RT 
testing consisting of 12 trials with irregular time intervals over 2 min-
utes. Average of RT test results, average bedtimes and average out of bed 
times were computed for each month.

Results: A total of 182 RT tests were performed (55 in September, 57 in 
October and 70 in November). Tests were performed at different times 
of the day with similar distribution. There was a significant correlation 
between bedtime and RT (r=.249, p<0.01) and between time in bed and 
RT (r=-.235, p<0.01). Mean average RT was of 208.82ms in September, 
200.82ms in October and 189.61ms in November 2012. Bedtimes were 
earlier at the end of the 3 months with an average bedtime 57 minutes 
earlier in November compared to September 2012. Improvement in bed-
time regularity was also observed.
Conclusion: These observations are in accordance with known facts 
that getting more sleep and maintaining a better sleep routine leads to 
better alertness (i.e. improved RT). However, our study suggests that 
using a smartphone application to monitor RT throughout the day may 
serve as an incentive to increase awareness of the importance to imple-
ment healthy sleep habits and schedules.

0257
ALERTNESS MEASURED BY AVERAGE REACTION 
TIME ON A SMARTPHONE PREDICTS PHYSICAL 
PERFORMANCE: IMPLICATIONS FOR SLEEP QUALITY
Hebert M1, Gartenberg D2, De Koninck J1, Forest G3, Therrien M4,5

1École de psychologie, Université d›Ottawa, Ottawa, ON, Canada, 
2Department of psychology, human factors and applied cognition, 
George Mason University, Fairfax, VA, USA, 3Département de 
psychoéducation et de psychologie, Université du Québec en 
Outaouais, Gatineau, QC, Canada, 4Neuro Summum, Gatineau, QC, 
Canada, 5Neurologie, Centre de Santé et de Services Sociaux de 
Gatineau, Gatineau, QC, Canada

Introduction: Reaction time (RT) is a sensitive measure for alertness 
variation in an individual and smartphone applications now make RT 
testing more accessible. The present study aims at validating a predic-
tion model (PM) of physical performance based on a 3 minute average 
RT test results and time practice factor.
Methods: The equation model was built from results of three types of 
exercises executed by a single subject following a 3 minute average RT 
test. Physical tests consisted of maximal touches at the Ipsilateral Con-
tralateral Overhead Touch Test (ICOTT), maximal push-ups and maxi-
mal sit-ups, over 1 minute each. An optimisation algorithm based on 
previous performances established the best connection weights of a non-
linear equation of score categorisations of the RT. Predictions made with 
146 new RT of the same subject were compared to the corresponding 
physical performance tests. The model’s equation was then compared 
to a multiple regression which included time progression, calculated on 
the same results.
Results: The predicted variance percentage between the RT score and 
physical performance results were 23% (regression) and 70% (PM) for 
the ICOTT (r =.48, r =.84), 20% (regression) and 53% (PM) for the 
push-ups (r=.45 and r=.73), and 29% (regression) and 37% (PM) for 
the sit-ups (r=54 and r=.61). Interestingly, the shared variance was im-
proved with better RT.
Conclusion: RT over 3 minutes appears to be a good predictor of physi-
cal performance. The non-linear model allowed better predictions on a 
new dataset than a multiple regression. Predictions are best when RTs 
are shorter and deteriorate when RTs increase. Since it is well estab-
lished that sleep quality is associated with better reaction time, these 
results support the importance of good sleep habits for increased physi-
cal performance.
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STABILITY OF TRAIT-LIKE VULNERABILITY TO TOTAL 
SLEEP DEPRIVATION OVER LONG TIME INTERVALS
Selame L, Dinges DF, Goel N
Psychiatry, Perelman School of Medicine at the University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Re-exposure to acute total sleep deprivation (TSD) fol-
lowing a couple of weeks reveals trait-like differential neurobehavioral 
vulnerability. We sought to determine whether such trait-like response 
deficits are maintained over longer time intervals (months to years) be-
tween acute sleep loss exposures.
Methods: 15 healthy adults (22-49y; 9 females) completed 1-2 base-
line (9h-12h TIB) nights followed by 36h of acute TSD in two separate 
laboratory experiments. The duration between the two experimental ex-
posures to TSD ranged from 3.5 to 70 months (median = 8 months). 
Neurobehavioral testing included the 10-min Psychomotor Vigilance 
Test (PVT), Digit Span (DS), Digit Symbol Substitution Test (DSST), 
and Karolinska Sleepiness Scale (KSS), every 2h during wakefulness. 
The intraclass correlation coefficient (ICC) for each measure was com-
puted as the ratio of between-subjects variance to the sum of the be-
tween- and within-subjects variances using data after 2200h/0000h of 
TSD.
Results: Subjects who displayed vulnerability to TSD on their first ex-
posure also displayed vulnerability to TSD on their second exposure, 
as evident by high ICCs: PVT lapses + false starts, ICC = 0.679; PVT 
response speed, ICC = 0.861; DSST correct, ICC = 0.864; DS correct, 
ICC = 0.966; and KSS, ICC = 0.898.
Conclusion: Neurobehavioral vulnerability to TSD experiences, sepa-
rated by a median of 8 months, showed trait-like stability in both perfor-
mance and subjective measures, as evident in the stability of substantial 
inter-individual variance (68%-97% across measures). These are the first 
data to confirm the stability of phenotypic neurobehavioral responses to 
TSD over a longer period of time. The results are relevant for predicting 
neurobehavioral responses in individuals who are exposed to acute TSD, 
chronically or intermittently, across months and years.
Support (If Any): Work funded by the Department of the Navy, Of-
fice of Naval Research (Award No. N00014-11-1-0361); CTRC UL-
1TR000003; NIH R01 HL102119; AFOSR FA9550-05-1-0293.

0259
REACTION TIME VARIABILITY AND TIME ON TASK 
EFFECT IN A STERNBERG WORKING MEMORY TASK 
DURING TOTAL SLEEP DEPRIVATION
Sparrow A1, Whitney P2, Hinson J2, Layton ME3, Van Dongen H1

1Sleep and Performance Research Center, Washington State University, 
Spokane, WA, USA, 2Department of Psychology, Washington State 
University, Pullman, WA, USA, 3WWAMI Medical Education 
Program, Washington State University, Spokane, WA, USA

Introduction: Overall performance on working memory (WM) tasks 
may be degraded following total sleep deprivation (TSD). However, it is 
not clear which components of cognition may be responsible for degrad-
ed performance. For example, while overall performance on a modified 
Sternberg WM task was found to be degraded after 51h TSD, WM scan-
ning efficiency (which the task is designed to isolate) was preserved. To 
help clarify the cognitive processes responsible for performance deficits 
in WM tasks following TSD, we examined reaction time (RT) variability 
and time-on-task effects in the modified Sternberg WM task.
Methods: N=12 healthy subjects (ages 23-37, 5 females) participated in 
a laboratory study for 6 consecutive days and nights. After two baseline 
days (10h TIB/day), subjects underwent 62h TSD, and then had 2 re-
covery days (10h TIB/day). Subjects completed the modified Sternberg 
task (128 trials) at 11:00 during baseline, after 51h TSD, and during 
recovery. The task provides measures (intercept and slope) of subjects’ 
RT function, allowing isolation of WM-specific effects from other, more 

general cognitive processes. Mixed-effects ANOVAs controlling for the 
WM-specific effects were performed to examine residual RT variability 
and linear time-on-task effect as associated with the more general cogni-
tive processes.
Results: In addition to a previously reported, non-WM-related over-
all increase in RT during TSD relative to baseline and recovery, there 
was a significant time-on-task by session interaction (F[2,4187]=17.8, 
P<0.001). The mean RT change over all 128 trials was -61.1ms at base-
line, 98.2ms after TSD, and 96.9ms after recovery. Furthermore, the 
mean residual RT variability (expressed as S.D.) was 196.3ms at base-
line, 257.0ms after TSD, and 233.9ms after recovery.
Conclusion: A time-on-task effect (increasing RT) was found following 
TSD that was not seen at baseline; the effect persisted after two recov-
ery sleep periods. There was also an increase in residual RT variability 
(after accounting for WM-specific effects) from baseline to TSD, which 
also did not fully return to baseline level after recovery. These results 
suggest that performance deficits from TSD on the modified Sternberg 
WM task may reflect use-dependence and state instability, two phenom-
ena implicated in sustained attention deficits that have been proposed 
as general underlying mechanisms for the effects of TSD on cognitive 
performance.
Support (If Any): USAMRMC award W81XWH-05-1-0099

0260
EYELID CLOSURES AS AN INDICATOR OF AUDITORY 
TASK DISENGAGEMENT
Ong J, Asplund CL, Chia TT, Chee M
Duke-NUS Graduate Medical School, Singapore, Singapore

Introduction: Eyelid closures often accompany periods of reduced re-
sponsiveness to stimuli, termed lapses, which are frequently observed in 
sleep-deprived persons. Closed eyelids may contribute to such lapses by 
physically blocking visual stimuli, but they likely also indicate decreased 
attention and arousal. Here, we investigated how varying degrees of eye-
lid closure predict responses to auditory stimuli on a trial-by-trial basis, 
depending on whether a participant is well rested or sleep deprived. We 
also examined time-on-task effects and how more and less vulnerable 
individuals differed in eye-closure behavior.
Methods: Nineteen healthy, young adults (22±2.8y) without any history 
of neurological or sleep disorders performed six repetitions of an audi-
tory vigilance task in each of two conditions, rested wakefulness (RW) 
at 08:00h and 24-hr sleep deprivation (SD) at 06:00h (order counterbal-
anced). Eyelid closure was rated on a 9-point Eyescore (ES) scale - 1 
(fully closed) to 9 (fully opened) - using video segments time-locked 
to all auditory events. Lapses were defined as non-responses as well as 
response times greater than twice the mean.
Results: Eyes-open trials predominated during RW, but different de-
grees of eyelid closure were more evenly distributed during SD (state x 
ES interaction; P < 0.005). The frequency of lapses also increased dra-
matically with greater degrees of eye closure, but the association was 
strong only during SD (state x ES interaction; P < 0.005). There were 
significant within-run time-on-task effects on eye closure and auditory 
lapses, which were exacerbated by SD (state x time-on-task interaction; 
P < 0.005). Participants who had more auditory lapses during SD also 
displayed greater variability in their eyelid closures (P < 0.005).
Conclusion: Eyelid closures are a strong predictor of auditory task 
disengagement in the sleep-deprived state but are less relevant during 
rested wakefulness. Individuals relatively more vulnerable to SD display 
oculomotor evidence for greater state instability.
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COGNITIVE EFFECTS OF SLEEP DEPRIVATION USING THE 
KING-DEVICK TEST
Frager NA1, Basner M1, Galetta SL2, Balcer L2, Goel N1, Dinges DF1

1Division of Sleep and Chronobiology, Department of Psychiatry, 
Perelman School of Medicine at the University of Pennsylvania, 
Philadelphia, PA, USA, 2Department of Neurology, Perelman School of 
Medicine at the University of Pennsylvania, Philadelphia, PA, USA

Introduction: Sleep deprivation has been demonstrated to negatively 
impact neurobehavioral performance, especially visual attention and oc-
ular stability. In the current study, the King-Devick (K-D) test was used 
to measure the cognitive effects of chronic partial sleep loss through 
detection of oculomotor inefficiencies via visual tracking and saccadic 
eye movement.
Methods: N=28 subjects (33.54 y±8.7, 12f) participated in a laboratory 
controlled protocol that included 2 nights baseline sleep (10h time in 
bed per night) followed by 5 nights of sleep restriction (SR1-5; 4h time 
in bed per night). Subjects completed a 10-min Psychomotor Vigilance 
Test (PVT) every 2h during wakefulness throughout the protocol. The 
K-D test was administered on the first baseline day and the fifth day of 
sleep restriction. Subjects were divided into 2 groups based on change in 
PVT performance (SR5-B1) using a median split resulting in one group 
of individuals vulnerable to sleep loss and one resilient to sleep loss. 
K-D scores between the 2 groups were compared using a Mann Whitney 
U-test.
Results: Time to complete the K-D test was significantly reduced on 
SR5 compared to baseline for all subjects (p=0.002), as a result of learn-
ing. Time to complete the K-D test did not differ significantly between 
vulnerable and resilient subjects (p=0.511).
Conclusion: These preliminary results indicate that K-D performance 
does not differ between subjects who are vulnerable vs. resilient to the 
effects of chronic partial sleep loss. However this may have been the 
result of inadequate practice on the K-D test. Control group data be-
ing collected will permit assessment of K-D practice effects. Such data 
will inform optimal training on the K-D test before assessing sleep-loss 
induced deficits.
Support (If Any): Work funded by the Department of the Navy, Of-
fice of Naval Research (Award No. N00014-11-1-0361); NIH RO1 
NR004281; CTRC UL1TR000003.
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SLEEP DEPRIVATION AND COMPONENTS OF COGNITION 
IN THE DIGIT SYMBOL SUBSTITUTION TEST
Honn KA1, Halverson T2, Jackson ML3, Gunzelmann G2, 
Van Dongen H1

1Sleep and Performance Research Center, Washington State University, 
Spokane, WA, USA, 2Air Force Research Laboratory, Dayton, OH, 
USA, 3School of Social Sciences and Psychology, Victoria University, 
Melbourne, VIC, Australia

Introduction: It is well established that cognitive throughput on the 
Digit Symbol Substitution Test (DSST) is reduced during sleep depriva-
tion, but there is debate about the underlying mechanisms. To investi-
gate how sleep loss affects DSST performance, a standard computerized 
version of the test and four variations, each omitting specific cognitive 
components, were administered (4min task duration each) in a laborato-
ry-based total sleep deprivation (TSD) protocol. The first variation did 
not require subjects to use spatial memory; the second did not require 
spatial memory nor paired associate learning (PAL); the third did not 
require spatial memory nor visual search but had subjects rely on PAL; 
and the fourth did not require spatial memory, visual search nor PAL.
Methods: 26 healthy subjects (ages 22-37; 10 females) spent 6 con-
secutive days and nights in a laboratory. All subjects had two baseline 
days with 10h TIB for sleep at night. They were then randomized to a 
62h TSD condition (n=13) or a control condition with 10h TIB per day 

(n=13). All subjects subsequently had two recovery days with 10h TIB. 
Each DSST version was administered once for practice and five times 
during each study period (baseline, TSD or control, and recovery). Data 
from two subjects (one in each condition) were discarded because of 
high error rates. Reaction times (RTs) of correct responses were com-
pared across study periods and between conditions using mixed-effects 
ANOVA to examine the effects of TSD on the different task versions. 
Cognitive throughput (number of correct responses) in the TSD period 
was subjected to principal component analysis (PCA) over all five task 
versions combined to explore cognitive domains in individual differ-
ences in responses to sleep loss.
Results: There were significant condition by study period interactions 
in the RTs for all five DSST versions (F>50.1, P<0.001), with RTs in-
creasing substantially during the TSD period. PCA results for cogni-
tive throughput during TSD suggested the involvement of two distinct 
cognitive dimensions: all task versions except the one relying on PAL 
clustered on the first dimension; and the standard DSST and the version 
relying on PAL clustered on the second.
Conclusion: All five DSST versions showed increased RTs during 
TSD, pointing to general cognitive slowing as an underlying mecha-
nism. However, subjects varied on two distinct aspects of performance 
during TSD, suggesting that sleep loss may have at least one additional, 
separate effect on cognition.
Support (If Any): NIH grant HL105768, FAA grant DTFAAC-
11-A-00003, and the Air Force Research Laboratory’s Warfighter Readi-
ness Research Division
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INFLUENCE OF CIRCADIAN RHYTHM AND PER3 
GENOTYPE ON EXECUTIVE DISCRIMINATIVE ABILITY 
UNDER SLEEP DEPRIVATION DURING A CONSTANT 
ROUTINE
Jaspar M1,2, Meyer C1,2, Muto V1,2, Shaffii-LeBourdiec A1,2, 
Chellappa SL1,2, Vandewalle G1,2, Collette F1,2, Archer SN3, Dijk D3, 
Maquet P1,2

1Cyclotron Research Centre, University of Liège, Liège, Belgium, 
2WELBIO, Liège, Belgium, 3Surrey Sleep Research Centre, University 
of Surrey, Guildford, United Kingdom

Introduction: Maintaining optimal performance during a working 
memory task requires not only to detect target items but also to dis-
card fillers. Following signal detection theory, the ability to discrimi-
nate target from non-target stimuli is estimated by d prime (d’). Here we 
assessed whether d’ was modulated by the oscillating circadian signal 
during a 42-hour constant routine while participants performed 13 ses-
sions of auditory 3-back task. We also tested whether the individual vul-
nerability to sleep loss predicted by the PERIOD3 gene polymorphism 
would influence this cognitive modulation imposed by sleep/wake regu-
lation.
Methods: From a sample of about 400 screened volunteers, thirty-five 
healthy young volunteers (age 19-26; 17 females) were recruited based 
on the PER3 polymorphism (twelve 5/5 and twenty-three 4/4 homozy-
gotes). A linear mixed model tested on d’ the effect of circadian rhyth-
micity (based on melatonin level) and PER3 polymorphism. Given that 
3back sessions were not administered at equidistant points, we used 
ranges to center each individual performance on dim light melatonin 
onset (DLMO).
Results: Analyses on d’ showed an effect of circadian oscillation 
(F(12,302) = 16.05, p < 0.0001), but also an interaction between gene 
and circadian oscillation (F(12,302)=1,88, p = 0.0362). This interaction 
was mainly characterized by a worst d’ in PER3 5/5 subjects in the range 
covering a period between 21 and 23 hours after the DLMO (W=47; p 
= 0.0426).
Conclusion: These results showed that circadian rhythm influence the 
discriminative ability under constant routine condition. Interestingly, we 
observed a better performance in PER3 4/4 in the phase preceding the 
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DLMO, but only in situation of high sleep pressure. Those results show 
that discriminative ability is differently affect by sleep homeostasis in 
PER3 polymorphism at the same circadian phase. We interpret this as a 
bigger vulnerability to sleep loss in PER3 5/5 individuals in the period 
just before the wake maintenance zone.

0264
EFFECTS ON SUBJECTIVE SLEEPINESS OF 1 VS. 3 NIGHTS 
OF RECOVERY SLEEP BETWEEN TWO 5-DAY BOUTS OF 
SLEEP RESTRICTION
Allen JS1, Spaeth AM2, Jones CW1, Dinges DF1

1Unit for Experimental Psychiatry, University of Pennsylvania, 
Philadelphia, PA, USA, 2Department of Psychiatry, University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Previous research suggests that chronic sleep restriction 
(SR) leads to cumulative subjective sleepiness. The amount of recovery 
sleep needed after sleep restriction to diminish the effects of subsequent 
sleep restriction on subjective sleepiness is not well understood. This 
experiment compared the efficacy of 1 vs. 3 nights of recovery sleep on 
subjective sleepiness during a second bout of 5-day SR.
Methods: In an 18-day in-laboratory protocol, N=40 healthy adults 
(33.28 ± 9.50y; 17 females) underwent two baseline nights of sleep 
(BL1-2; 10h Time in Bed [TIB]/night), an initial 5-day bout of SR (SR1-
5; 4h TIB/night), followed by randomization to either 1 or 3 nights of re-
covery sleep (12h TIB/night), which was followed by the second 5-day 
bout of SR (4h TIB/night). In both conditions, subjects completed as-
sessments containing the Karolinska Sleepiness Scale (KSS) every 2h. 
ANOVA was used to examine the effects of 1 vs. 3 nights of 12h TIB 
recovery sleep on subjects’ daily KSS ratings.
Results: Prior to recovery conditions, KSS increased significantly 
(p’s=0.00) from BL2 to SR5 (i.e., the first 5-day SR bout). In both con-
ditions KSS ratings were increased on SR6 (1st SR day in 2nd 5-day 
bout) compared to BL2 (p’s<0.01), and KSS ratings were decreased on 
SR6 compared to SR5 (p’s<0.01). KSS ratings were not significantly 
different between conditions on SR6 (p>0.05). In both conditions, KSS 
ratings were decreased on SR6 compared to protocol days SR7-10 
(p’s<0.05). KSS ratings were not significantly different between condi-
tions on protocol days SR7-10 (p’s>0.05).
Conclusion: These results suggest that both 1 and 3 nights of recovery 
sleep alleviate subjective sleepiness caused by five nights of SR to 4h/
night. However, 3 nights of recovery prior to a second 5-day bout of SR 
provided no more protection than did 1 night of recovery, after the first 
post recovery SR day.
Support (If Any): Work funded by NIH grant RO1 NR004281.
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COMPARISON OF THE SPANE AND PANAS SCALES FOR 
MEASURING SELF-REPORTED AFFECT DURING TOTAL 
SLEEP DEPRIVATION
Riedy S1, Grant D1, Jackson ML2, Belenky G1, Van Dongen H1
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Introduction: The Scale of Positive and Negative Experience (SPANE) 
and the Positive and Negative Affect Schedule (PANAS) measure sub-
jective positive and negative affect. Both scales have a subscale for posi-
tive affect (PA) and one for negative affect (NA). We examined changes 
in PA and NA during total sleep deprivation (TSD) and compared results 
obtained with the two scales.
Methods: 26 healthy subjects (ages 22-37; 10 females) spent 6 consecu-
tive days and nights in a sleep laboratory. All subjects had two baseline 
days with 10h TIB for sleep at night. They were then randomized to a 
62h TSD condition (n=13) or a control condition with 10h TIB (n=13). 
All subjects subsequently had two recovery days with 10h TIB. At 2h 

intervals during most of the scheduled waking periods in the study, sub-
jects filled out a paper-and-pencil version of the SPANE, performed a 
battery of cognitive tests, and then filled out a computerized version of 
the PANAS. Scores on the PA and NA subscales of both the SPANE and 
the PANAS were analyzed with mixed-effects ANOVA.
Results: There were significant changes over time for SPANE PA and 
NA and for PANAS PA and NA in both conditions (F>1.5, P<0.02), 
with the exception of PANAS NA in the control condition (F=1.29, 
P=0.14). In particular, TSD was associated with a marked decrease in 
PA, as observed on both the SPANE and the PANAS. Across the TSD 
and control conditions, SPANE PA covaried significantly with PANAS 
PA (F[1,934]=242.84, P<0.001), and SPANE NA covaried significantly 
with PANAS NA (F[1,933]=28.60, P<0.001). The overall correlation 
between SPANE and PANAS was 0.55 for PA and 0.30 for NA.
Conclusion: In this laboratory-based study, TSD caused a significant 
drop in PA as measured with the SPANE and with the PANAS. Over-
all, changes in PA and NA measured with the SPANE paralleled those 
measured with the PANAS fairly well. The correlation between the two 
scales was higher for PA than for NA, but this latter result should be 
interpreted with caution as there was more variability across the study 
(and thus greater potential for correlation between the two scales) for 
PA than for NA.
Support (If Any): NIH grant HL105768 and FAA grant DTFAAC-
11-A-00003
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EFFECT OF LABORATORY SLEEP DEPRIVATION ON SELF-
REPORTED POSITIVE AND NEGATIVE AFFECT
Tucker AM1, Kerkhof GA1, Van Dongen H2

1Psychology/Brain and Cognition, University of Amsterdam, 
Amsterdam, Netherlands, 2Sleep and Performance Research Center, 
Washington State University, Spokane, WA, USA

Introduction: The Positive and Negative Affect Schedule (PANAS) is 
a 20-item subjective scale of mood from which composite measures of 
positive affect (PA; 10 items) and negative affect (NA; 10 items) are 
derived. It is believed that PA items tap 4 content categories captured 
by subscales labeled Attentive, Strong, Excited, and Proud. Here we ex-
plore the effect of laboratory sleep deprivation on PANAS composite 
measures as well as content categories.
Methods: Twelve healthy adults (aged 27.4±4.5y; 5F) spent 6 consecu-
tive 24h days in a sleep laboratory with continuous behavioral moni-
toring. Psychiatric and medical health was screened by a psychiatrist. 
Subjects experienced 62h total sleep deprivation (TSD), preceded (base-
line) and followed (recovery) by 2 days with 10h time in bed for sleep 
(22:00-08:00). Across each day, subjects filled out the PANAS at 09:00, 
13:00, 19:00 and 21:00. Composite PA and NA as well as PA subscale 
scores were analyzed with mixed-effects ANOVA with fixed effect for 
study phase (baseline, TSD, recovery) and random effect for intercept 
over subjects.
Results: NA showed a significant but small increase with sleep depri-
vation (average scores increased from 11.0-12.0 on a scale of 10-50; 
F[1,22]=10.4, P=0.004). PA was significantly reduced during TSD com-
pared to baseline and recovery (average scores reduced from 23.9 to 
18.1; F[1,22]=30.3, P<0.001). There was between-subjects variability 
in the magnitude of this effect, with subjects’ raw self-reported PA score 
dropping by 1.5-12.1 points during TSD. Further, 3 of the 4 PA subscales 
were significantly reduced: Attentive (F[1,22]=39.5, P<0.001), Strong 
(F[1,22]=22.4, P<0.001) and Excited (F[1,22]=17.1, P<0.001). There 
was no significant change in Proud (F[1,22]=1.4, P=0.25).
Conclusion: In previous studies involving one night of sleep depriva-
tion, self-reported PA decreased while NA did not change appreciably. 
Similarly, across this laboratory study with two days (62h) of TSD, neg-
ligible amounts of NA were endorsed while PA showed a more substan-
tial decline with considerable variation between subjects. Further, TSD 
significantly reduced 3 of 4 content categories of PA: Attentive, Strong 
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and Excited (but not Proud). Low PA is thought to confer vulnerability 
for certain psychiatric disorders such as depression, and as such may 
constitute a mechanism by which sleep loss is related to the onset and 
course of these disorders.
Support (If Any): CDMRP award W81XWH-05-1-0099 and NIH grant 
CA167691

0267
SLEEP RESTRICTION WORSENS MOOD AND EMOTION 
REGULATION IN ADOLESCENTS
Beebe DW1,2, Baum K1, Field JE1, Miller LE1, Miller MM1

1Behavioral Medicine & Clinical Psychology, Cincinnati Children’s 
Hospital Medical Center, Cincinnati, OH, USA, 2Pediatrics, University 
of Cincinnati College of Medicine, Cincinnati, OH, USA

Introduction: The relationship between inadequate sleep and mood has 
been well-established in adults and supported by largely correlational 
data in younger populations. Given that adolescents often experience 
shortened sleep on school nights, and also have been characterized as 
moody by nonfiction and fiction authors alike, we sought to better under-
stand the effect of experimentally shortened sleep on adolescents’ mood 
and mood regulation.
Methods: 50 healthy adolescents aged 14-16 years completed a three-
week protocol consisting of a baseline week, followed by 5 consecutive 
nights of sleep restriction (SR; 6.5 hours/night in bed) versus healthy 
sleep duration (HS; 10 hours/night in bed), in a randomized, counterbal-
anced cross-over design. Sleep was obtained at home and monitored via 
actigraphy. On the morning following the 5th night in each condition, 
teens completed validated measures of mood, and parents and teens in-
dependently completed supplemental measures of the teens’ mood and 
mood regulation. Finally, to assess for expectancy effects, we exam-
ined parent and teen ratings of hyperactivity/impulsivity, which prior 
research suggests is not sensitive to SR in adolescents. Wilcoxon Signed 
Rank tests compared questionnaire outcomes across the two conditions.
Results: Participants averaged 2.5 hours more sleep per night during 
HS than during SR. During SR, teens reported increased levels of ten-
sion, hostility, fatigue, confusion, irritability, and problems with emo-
tion regulation, as well as decreased energy/vigor (p=.001 - .01). Parents 
also reported greater irritability and emotion regulation problems in their 
teens during SR (p<.05). Neither reported cross-condition differences in 
depression or hyperactivity/impulsivity (p>05).
Conclusion: Findings complement prior correlational study results to 
show that several nights of partial sleep restriction, at an intensity simi-
lar to that experienced regularly by many adolescents on school nights, 
adversely affects adolescents’ mood and ability to regulate emotions. 
These effects did not appear to be due to simple expectancy effects or 
rater biases.
Support (If Any): National Institutes of Health (R01 HL092149, UL1 
RR026314)
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INFORMATION PROCESSING OF EMOTIONAL FACES 
FOLLOWING TOTAL SLEEP DEPRIVATION: THERE’S 
SOMETHING SPECIAL ABOUT SAD FACES
Cote K, Mondloch C, Semplonius T, Hunt B, Sergeeva V, Taylor M
Psychology, Brock University, St. Catharines, ON, Canada

Introduction: Sleep deprivation reliably impairs subjective mood, but 
few studies have investigated the brain’s processing of emotional stimu-
li. fMRI studies have shown greater regional activation to both negative 
and positive pictures relative to neutral pictures following sleep loss. 
Event-related potentials index neural processing time-locked to stimuli. 
We hypothesized that compared to controls, sleep deprived participants 
would show greater reactivity (larger N170 ERP) to negative emotional 
expressions in particular.

Methods: Participants were randomly assigned to a Sleep Deprivation 
(SD, n=24) or Control (C, n=25) group. At 14:00h (31hrs awake for SD), 
participants were administered a Full Face (FF) and a Morphed Face 
(MF) task. The FF task presented 360 Happy, Sad, Angry and Fearful 
faces at random. The MF task presented a different set of 576 Happy, 
Sad, Angry and Fearful faces that had been morphed with the neutral 
face of the model at 30%, 40% and 50%; this provided a manipulation of 
emotional intensity. All stimuli were grayscale, cropped to the face, and 
presented for 500ms (ISI=1-3s). The participants’ task was to identify 
the emotion of each face using a 4-choice response pad.
Results: On the FF task, SDs were significantly less accurate than 
Cs on Sad (p=.017), but not Happy (p=.092), Angry (p=.29), or Fear 
(p=.71) faces; SDs were slower than Cs for all face types. When errors 
were made categorizing negative expressions, SDs were more likely to 
choose Happy, whereas Cs tended to mix up Sad and Fear faces. While 
N170 appeared larger for SDs than Cs, the peak-to-peak amplitude did 
not differ between groups or face types. P300 appeared smaller for the 
SDs than Cs, but did not vary by face type. On the MF task, significant 
Group by Face interactions also showed lower accuracy and slower RT 
in the SD group, for Sad faces in particular (p<.01 at all morph levels).
Conclusion: Sleep deprivation reduced accuracy and slowed RT for 
face processing, but especially for Sad faces, and to a greater extent in 
more difficult MF task. Face processing abilities during sleep loss may 
be resilient for the easy-to-identify Happy faces and threat-related nega-
tive expressions, but more vulnerable for Sad faces. In the FF task, ERPs 
showed that early perceptual encoding of faces was intact but later stag-
es of stimulus categorization were impaired. ERP analyses are on-going 
for the MF task, which may reveal more specific processing deficits due 
to the difficulty in discriminating subtle facial expressions.
Support (If Any): NSERC
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SUPPRESSION OF AVERSIVE EVENT MEMORY 
INTERRUPTS EXTINCTION OF FEAR RESPONSE 
FACILITATED BY SLEEP DEPRIVATION
Kuriyama K, Honma M, Yoshiike T
Department of Adult Mental Health, National Institute of Mental 
Health, National Center of Neurology and Psychiatry, Kodaira, Japan

Introduction: Memory consolidation of aversive experiences is impli-
cated in the pathology of posttraumatic stress disorder (PTSD). Sleep 
plays crucial role in memory consolidation. Sleep deprivation immedi-
ately following an aversive event reduces fear by preventing a memory 
consolidation process during sleep. Although acute insomnia could act 
prophylactically against the development of PTSD, it is considered as a 
plausible risk factor for PTSD. We postulated that suppression of aver-
sive memory after acute sleep loss might cause morbidity.
Methods: We examined the effects of total sleep deprivation and mem-
ory suppression on the subsequent enhancement of aversive event mem-
ory and fear conditioning in healthy humans. Sixty-two subjects were 
exposed to aversive (motor vehicle accident) and nonaversive movies, 
then their contextual recognition performances were tested later the 
same day and again after 2 days. Half of the subjects were instructed to 
quickly forget what they had seen in the movie clips and the other half 
to remember. Moreover, half of the subjects were totally deprived of 
initial nocturnal sleep after the first recognition trial while the other half 
slept normally.
Results: Active suppression of aversive memory acquisition not only 
immediately reduced the stress reaction to aversive event stimuli, but 
also impaired retention of event memory. However, it enhanced recog-
nized fear and even enhanced fear when post-event sleep was deprived.
Conclusion: Memory suppression, which provides a psychological 
model for Freud’s ego defense mechanism, enhances fear and ruins the 
potential of acute insomnia. Our findings question the role of sleep in 
aversive-memory consolidation in clinical PTSD pathophysiology.
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Foundation, and a grant from SENSHIN Medical Research Foundation.
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SLEEP DEPRIVATION EFFECTS ON APPROACH-
AVOIDANCE BEHAVIOR
Phung C1, Straus LD1,2, Aupperle R3, Drummond SP2,4,5
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Introduction: In general, humans are motivated to approach potential 
rewards and avoid potential punishments. However, an approach-avoid-
ance conflict (AAC) occurs when the same behavior is associated with 
both reward and punishment. The AAC task is a computerized emotion-
al risk taking task designed to measure subjects’ willingness to approach 
negative affective outcomes when presented with incentive to do so. We 
examined how sleep deprivation affected behavior on the AAC task.
Methods: Participants performed the AAC well-rested (WR, n=33, 
age=24.1±4.8, 14F) or following 36hrs total sleep deprivation (TSD, 
n=17, age=24.7±4.9, 9F). The AAC task is composed of multiple trials 
that required subjects to move an avatar (starting at a random position) 
on a runway between two potential outcomes: one negative and posi-
tive affective stimulus, with one outcome associated with reward points. 
During “conflict” trials, reward points were associated with the negative 
affective outcome. Average approach behavior, initial reaction time, and 
difference between the beginning and end position of the avatar (i.e., 
amount of approach/avoidance movement) were calculated for each 
conflict trial.
Results: As expected, on control trials, subjects did not show approach 
behavior for the negative outcomes when no incentive for doing so was 
present. There was no significant difference between the WR and TSD 
groups on average approach behavior during conflict trials. However, 
the TSD group showed a larger difference in the end position of the ava-
tar when comparing trials that began with the avatar at the extreme ends 
of the runway (t = -2.428, p = 0.019).
Conclusion: TSD influences approach-avoidance behavior, though in-
terestingly not the overall willingness to approach negative affective 
stimuli when incentives are present. Rather, subjects seem to put less 
effort into making emotionally risky decisions during TSD.

0271
POOR SLEEP QUALITY PREDICTS BLUNTED PROCESSING 
OF MONETARY REWARD AND LOSS IN THE ANTERIOR 
CINGULATE CORTEX
Casement M, Hasler BP, Shaw D, Sitnick S, Germain A, Forbes EE
University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Previous research indicates that poor sleep quality is as-
sociated with blunted reward-related brain function in 11-13 year olds 
(Holm et al., 2009). The present study examined the relationship be-
tween self-reported sleep quality and brain response to monetary reward 
and loss in a large sample of 20 year-old men.
Methods: Participants were 107 young men from predominantly low-
income families (39% Black, 53% White). The Pittsburgh Sleep Qual-
ity Index (PSQI) was administered to assess sleep quality, and brain 
response to monetary reward and loss was assessed using functional 
MRI while participants completed a reward-guessing task. Multiple 
regression analyses were performed to determine the association be-
tween sleep quality and brain response during reward anticipation, re-

ward outcome, loss anticipation, and loss outcome. Analyses focused 
on incentive-processing circuitry, including the medial prefrontal cortex, 
orbitofrontal cortex, striatum, and amygdala.
Results: Participants’ average PSQI score was 5.83 (SD = 3.29), slightly 
above the threshold that is indicative of clinically significant sleep prob-
lems. Poor sleep quality was associated with decreased response in the 
anterior cingulate region of the medial prefrontal cortex during reward 
anticipation (cluster size = 178, t = 2.57, corrected p < .05, MNI coordi-
nates: 14, 26, 24), reward outcome (cluster size = 202, t = 3.43, corrected 
p < .05, MNI coordinates: -16, 34, 14), loss anticipation (cluster size = 
137, t = 3.15, corrected p < .05, MNI coordinates: 12, 30, 20), and loss 
outcome (cluster size = 416, t = 3.28, corrected p < .05, MNI coordi-
nates: -16, 34, 14).
Conclusion: These data indicate that even mild sleep problems are as-
sociated with blunted incentive response in neural circuitry that is also 
implicated in self-regulation. This suggests that sleep problems could 
alter the appetitive and consummatory processing of rewards, as well as 
the response to salient outcomes in general.
Support (If Any): Support for this research was provided by the Nation-
al Institute of Health (NIH) grants R01MH050907 and R01DA026222 
awarded to Daniel S. Shaw. Support for the first author was provided by 
R01MH093605 awarded to Kathryn E. Keenan, Erika E. Forbes, and 
Amanda E. Guyer.
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THE EFFECTS OF SLEEP DEPRIVATION ON PERCEPTUAL 
PROCESSES INVOLVED IN HUMAN MATING DECISIONS
Peszka JJ1, Penner J1, Mastin DF4, Lenow J2,1, Heimann C3,1, 
Lennartson A1, Cox R1, DeFrance K1
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Little Rock, AR, USA, 3Neurobiology and Developmental Sciences, 
University of Arkansas for Medical Sciences, Little Rock, AR, USA, 
4Psychology, University of Arkansas at Little Rock, Little Rock, AR, 
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Introduction: Due in part to frontal lobe impairment, sleep deprivation 
negatively influences decision-making variables (e.g. risk-taking sensi-
tivity, moral reasoning, planning, strategy-making, inhibitory control), 
which play a role in human mating decisions. To date, no studies have 
investigated the impact of sleep deprivation on romantic and sexual 
decision-making. We examined specifically whether sleep deprivation 
exacerbates the romantic and sexual perceptual biases typically shown 
by men (who tend to over-perceive women’s sexual interest) and women 
(who tend to under-perceive men’s commitment interest) when evaluat-
ing potential mates.
Methods: Sixty college students (Nmen=31, Nwomen=29; Mage=19.5, 
SD=1.3) completed the Cross Sex Perception and Sex and Commitment 
Contrast instruments before and after 1 night of sleep deprivation. Par-
ticipants rated level of agreement with a series of statements on 7-point 
Likert scales regarding sexual interest, sexual intent, commitment inter-
est, and commitment aversion for a variety of targets (themselves, and 
men and women in general).
Results: For sexual intent, a 2 (pre and post-deprivation) x 2 (sex of par-
ticipant) x 2 (target of rating: men or women) mixed ANOVA revealed 
a significant 3-way interaction (F (1,118)=13.048, p<.001). Well-slept, 
both sexes rated the sexual intent of women (Mwomen=4.58, SDwomen=.64) 
as significantly lower than that of men (Mmen=5.22, SDmen=.74). How-
ever, following sleep deprivation, men’s rating of women’s sexual intent 
increased significantly (Mpre=4.45, SDpre=.68; Mpost=5.06, SDpost=.81) to 
the extent that women were no longer seen as having lower sexual intent 
than men. These results were replicated for sexual interest. Sleep depri-
vation had no significant effect on commitment variables.
Conclusion: While sleep deprivation did not affect women’s percep-
tions, it did lead to an increase in men’s perceptions of both women’s 
interest in and intent to have sex. These findings suggest that sleep depri-
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vation exaggerates men’s sexual over-perception bias and that the bias 
itself may be mediated by the frontal lobe.
Support (If Any): Hendrix Odyssey Program and the Julia Mobley Od-
yssey Professorship
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PAVING THE WAY TO ACADEMIC SUCCESS: DEPRESSION 
AND SLEEP DEPRIVATION IN COLLEGE STUDENTS
Burnett ML, Pilcher JJ, Markle RS
Psychology, Clemson University, Clemson, SC, USA

Introduction: As today’s society places an ever-increasing emphasis on 
higher education, college administrators are being forced to evaluate all 
aspects of campus life. College students are known to make poor health-
related decisions. One area of particular concern is college students’ 
sleep patterns. Poor sleep hygiene and chronic sleep deprivation have 
been linked to stress and depression. Both can have a negative impact 
on the students’ academic performance. The purpose of this study was to 
evaluate how depression impacts cognitive performance and self-assess-
ment under sleep deprivation conditions.
Methods: Ninety-three college students, 26 depressed and 67 non-
depressed, were subjected to 30 hours of sleep deprivation. Cognitive 
reasoning ability was determined by completing the Law School Admis-
sion Test (LSAT), during four testing sessions. They were then asked 
to estimate the accuracy of the answers given on the LSAT. Depression 
was determined by responses on the Center for Epidemiologic Studies 
Depression Scale (CES-D).
Results: Two 2x4 ANOVAs were completed. Results indicated that per-
formance decreased significantly across the night (p <.001), with de-
pressed students performing significantly worse on the cognitive task 
than non-depressed students (p=.033). Both groups over-estimated their 
actual performance levels (p<.001). There were no significant differenc-
es in their estimated performance; however, the interaction approached 
significance, indicating that depressed individuals may be more accurate 
in their self-assessment during the morning hours (p=.074), but experi-
ence more negative self-assessments during the night.
Conclusion: These findings suggest that depressed students perform 
worse on a cognitive task than non-depressed students when sleep-de-
prived. The results also indicate that depressed students have a differ-
ent pattern in their self-assessment of performance than non-depressed 
students. The current results propose that mood state may interact with 
sleep deprivation in college students in a manner that would contribute 
to an inability of the student to succeed in college.
Support (If Any): This research was funded in part by the Center for 
Advance Study of Language at the University of Maryland and by the 
Creative Inquiry Program at Clemson University.
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SLEEPINESS AT THE WHEEL AND TRAFFIC ACCIDENTS: 
A POPULATION-BASED CASE-CONTROL STUDY
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Introduction: Sleepiness is responsible for 6 to 20% of road accidents. 
The aim of this epidemiological study was to determine relative risk 
factor of sleepiness for traffic accidents in a case-control study design.
Methods: 250 victims of road accidents identified at the emergency de-
partment of Bordeaux University Hospital (France) and 250 control sub-
jects randomly stopped by police forces. Variables associated with the 

risk of road accidents were first examined individually using univariate 
linear regression. Multivariate logistic regression was then performed 
with all the variables that showed a significant association in the univari-
ate model (P <0.05).
Results: Variables remaining in the model were: having an episode of 
involuntary sleep at the wheel before the accident (odds ratio (OR): 3.7, 
CI: 1.03 to 11.04, P <0.05), a high score at the Epworth sleepiness scale 
(OR: 3, CI: 1.66 to 4, 85, P <0.001), not taking a break during the jour-
ney (OR: 2.6, CI: 0.24 to 4.66, P <0.001), driving experience (1 to 10 
years of driving license, OR: 2.3, CI: 0.52 to 10.2, P <0.05), anxiety or 
nervousness during the day (OR: 2.2, CI: 1 0.19 to 3, 94, P <0.01), CNS 
medications the week preceding the interview (OR: 1.84, CI: 1.22 to 
2.78, P <0.01) and no professional stress during the day (OR: 3.4, CI: 
1.79 to 6.30, P <0.001).
Conclusion: Our study confirms the relative risk of acute and chronic 
sleepiness from behavioral or iatrogenic origin. Factors related to sleep 
hygiene and work conditions need to be further explored.

0275
IMPROVED INDIVIDUALIZED PREDICTION OF FATIGUE 
FROM SLEEP LOSS USING DATA FROM TWO DIFFERENT 
OUTCOME MEASURES
Kogan C1, Kalachev L1, Van Dongen H2

1Department of Mathematical Sciences, University of Montana, 
Missoula, MT, USA, 2Sleep and Performance Research Center, 
Washington State University, Spokane, WA, USA

Introduction: Biomathematical models of fatigue can be used to pre-
dict impairment in response to sleep loss. There are substantial, trait in-
dividual differences in the magnitude of impairment due to sleep loss, 
which can be accounted for in the model predictions by individualizing 
the model parameters. This can be achieved with the Bayesian forecast-
ing approach, in which information about systematic between-subjects 
variance in the population (prior distributions assessed beforehand us-
ing data from previously studied samples) is combined with fatigue 
measurements of the subject at hand. However, because trait individual 
differences vary from one fatigue outcome measure to another, this pro-
cedure breaks down if the measurements of the subject are on a different 
outcome measure. Here we show computationally that Bayesian fore-
casting can nonetheless be made to work effectively with mixed data 
from two different outcome measures.
Methods: We simulated psychomotor vigilance test (PVT) lapse data 
and Karolinska Sleepiness Scale (KSS) sleepiness data over 62h of total 
sleep deprivation, using the model described by McCauley et al. (2009). 
The circadian amplitude parameter for PVT lapses was made to vary 
randomly across 100 simulated subjects, based on trait individual differ-
ences (prior distribution) derived from published data. It was assumed 
that the circadian amplitude parameter for KSS data correlated between 
subjects with the circadian amplitude parameter for PVT data (r=0.80). 
For each subject, we performed Bayesian forecasting over 30 observa-
tions simulated to have been measured every 2 hours, using either only 
PVT data or both PVT and KSS data. We assessed overall goodness of 
fit by computing the mean squared error (MSE) for the subjects’ esti-
mated circadian amplitude parameter after 1, 10 and 30 observations.
Results: The MSE using PVT data only after 1, 10 and 30 observations 
was 0.27, 0.17 and 0.13, respectively, showing increasing goodness of fit 
for assessing the simulated subjects’ circadian amplitude parameter for 
PVT lapses. However, the MSE using both PVT and KSS data after 1, 
10 and 30 observations was 0.27, 0.14 and 0.10, respectively, showing 
more rapid convergence to the subjects’ true simulated circadian ampli-
tude parameters.
Conclusion: Bayesian forecasting used to individualize a biomathemat-
ical model of fatigue can be made to work more efficiently by utilizing 
multiple sources of fatigue outcome data from the subject at hand.
Support (If Any): AFOSR grant FA9550-09-1-0136 and ONR grant 
N00014-11-C-0592
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NO EVIDENCE THAT SHORT WAVELENGTHS ARE 
ESSENTIAL TO THE ALERTING EFFECT OF LIGHT AT 
NIGHT
Sasseville A, Martin J, Houle J, Hébert M
Universite Laval / CRIUSMQ, Québec, QC, Canada

Introduction: Blue light was shown to be more efficient than other 
wavelengths to improve vigilance. This response is believed to be driven 
by melanopsin. We investigated if blue-blockers would impact the alert-
ing effect of a blue-enriched white light used in the middle of the night 
when vigilance is decreasing.
Methods: 20 participants were maintained under dim light (< 5 lux) 
during two consecutive nights. At 23:30 h, 1:30 h and 3:30 h, subjec-
tive vigilance was assessed with four visual analogue scales (VAS): 1) 
alertness, 2) energy level, 3) mood, 4) anxiety and the Stanford sleepi-
ness scale (SSS). Vigilance was also assessed objectively with the Con-
ners’ continuous performance test 2 (CPT-II). The first night served as 
baseline and the second as the experimental night where a 30 minutes 
light pulse was administered from 03:00 h to 03:30 h. During that time, 
group A (n=10) was exposed to 500 µW/cm2/s of blue-enriched white 
light while wearing blue-blockers that block wavelengths below 540 nm 
(intensity measured behind the glasses), whereas group B (n=10) was 
exposed to 500 µW/cm2/s of unfiltered blue-enriched light.
Results: For both groups, at 03:30 h on the experimental night, both 
the VAS for alertness (p = 0.002) and energy level were improved (p = 
0.005), whereas the SSS was lower (p = 0.02). As for the CPT-II, no ef-
fect of light was observed when compared to baseline night.
Conclusion: The improvement in alertness, energy level and the SSS at 
03:30 h on the experimental night can be associated to the alerting effect 
of light. Since no group effect was observed, we believe that the effect 
of light on subjective vigilance was independent of the presence of short 
wavelengths. This advocates for the implication of classical photorecep-
tors in the alerting effect of a brief light exposure at night.
Support (If Any): FRSQ, CIHR, IRSST

0277
SLEEP-WAKE STATE AND CIRCADIAN MODULATION 
OF NITRIC OXIDE IN THE PERIFORNICAL-LATERAL 
HYPOTHALAMIC AREA: REAL-TIME DETECTION IN 
FREELY-BEHAVING RATS
Kostin A, McGinty DJ, Szymusiak RS, Alam M
Research, Veterans Affairs Greater Los Angeles Healthcare System, 
North Hills, CA, USA

Introduction: Nitric oxide (NO) is a key neuromodulator that has been 
implicated in the regulation of sleep. The perifornical-lateral hypotha-
lamic area (PF-LHA) is a wake-promoting region and predominantly 
contains neurons that are active during waking/EEG-activation (WANs). 
Recently, we found higher levels of NO metabolites (NOx) in the PF-
LHA during prolonged waking. NO is highly reactive and diffuses rap-
idly, and the NOx assay is not sensitive enough to detect rapid-changes 
in NO levels that may occur or contribute to spontaneous sleep-wakeful-
ness and rapid transitions between vigilance states. In this study we used 
a NO-sensitive electrode with high temporal resolution (response time 
~1s) for real-time detection of NO across sleep-wake cycles, dark-light 
phases, and during SD.
Methods: Experimental subjects were Sprague-Dawley male rats that 
were maintained at 12:12h light:dark cycle. Rats were surgically pre-
pared for recording of EEG and EMG signals and implantation of NO 
electrode into the PF-LHA for the monitoring of real-time NO levels lo-
cally. EEG, EMG, and NO oxidation current were continuously acquired 
for 3 days including one day with 3h of SD during the light-phase.
Results: In the PF-LHA, NO levels exhibited waking>REM>nonREM 
sleep pattern [0.56±0.03µM: 0.47±0.02µM (-16±3%): 0.42 ± 0.02µM 
(-26±3%); n=6, p <0.01]. NO levels were also significantly higher during 

dark as compared to the light-phase (0.53± 0.03µM vs. 0.44±0.02µM; 
P<0.01; n=6). NO levels significantly increased during 3h of SD as com-
pared to the baseline, when animals were predominantly asleep (0.47± 
0.01µM vs. 0.58±0.04µM; P<0.05; n=4).
Conclusion: The findings suggest that NO levels in the PF-LHA ex-
hibit sleep-wake- as well as circadian-dependent modulation. NO lev-
els are higher during waking and during the dark-phase when animals 
are mostly awake. Since elevated levels of NO inhibit most of PF-LHA 
WANs, these findings support a hypothesis that NO produced due to the 
activation of PF-LHA WANs during arousal, inhibits the same neuronal 
population to promote sleep.
Support (If Any): Research Service, Department of Veterans Affairs
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NEURONAL RESPONSES TO CHRONIC SLEEP 
RESTRICTION STUDIED USING FOSB/ΔFOSB 
IMMUNOREACTIVITY IN RATS
Hall S1, Deurveilher S1, Burns J1, Semba K1,2,3

1Anatomy & Neurobiology, Dalhousie University, Halifax, NS, 
Canada, 2Psychology & Neuroscience, Dalhousie University, Halifax, 
NS, Canada, 3Psychiatry, Dalhousie University, Halifax, NS, Canada

Introduction: Chronic sleep restriction (CSR) has various cognitive and 
health consequences. We developed a rat model of CSR featuring poly-
phasic sleep deprivation (3 h on/1 h off, with slowly rotating wheels) 
for 4 days, and showed that this protocol initiated both homeostatic and 
allostatic changes in sleep and EEG patterns. In this study, we examined 
neuronal responses to the same CSR protocol, using immediate-early 
gene products FosB/ΔFosB, to identify neurons that respond to CSR 
with chronic activation and may be involved in the allostatic responses 
to CSR.
Methods: Adult male Wistar rats were assigned to 4 groups (n=8-9/
group): a CSR group was housed in motorized wheels and underwent 
the 3/1 protocol (starting at lights-on) for 4 days plus 3 h of sleep depri-
vation on day 5 (99 h of CSR); a locked wheel control group (LW) was 
kept in stationary wheels for 9 days; an exercise control group (EC) was 
housed in unlocked wheels and allowed to turn the wheels freely for 9 
days; and a home cage control group (HC) remained in standard housing 
without wheels for 2 weeks. At the end of the experimental protocols, 
brains were processed for FosB/ΔFosB immunohistochemistry using: 
an anti-FosB(N) antibody raised against an N-terminus region common 
to FosB and ΔFosB, and an anti-FosB(C) antibody raised against a C-
terminus region of FosB, which is absent from ΔFosB.
Results: Selective increases in the number of darkly-stained FosB(N)+ 
neurons after CSR were observed in several brain regions with sleep/
wake and limbic functions. Specifically, 3-15 fold increases occurred in 
the paraventricular thalamic nucleus, lateral region of the medial preop-
tic area (both CSR > LW, EC and HC), ventrolateral preoptic nucleus, 
and perifornical area (both CSR > HC). No significant effects were found 
in the tuberomammillary nucleus, dorsal raphe nucleus, locus coeruleus, 
median preoptic nucleus, anterior cingulate cortex, nucleus accumbens, 
and amygdala. FosB(C) immunoreactivity was generally very low, sug-
gesting that the FosB(N) immunoreactivity mainly represented ΔFosB.
Conclusion: The 3/1 CSR protocol for 99 h increased ΔFosB selectively 
in a small number of brain regions involved in sleep/wake and limbic 
functions, including the paraventricular thalamic nucleus, which is 
known for its role in habituation to chronic behavioural/autonomic chal-
lenges. The ΔFosB responses in the selected brain regions may be part 
of the mechanisms underlying the allostatic changes in sleep regulation 
and other functions in response to CSR.
Support (If Any): Supported by CIHR
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EFFECTS OF SLEEP DEPRIVATION AND CIRCADIAN 
MISALIGNMENT ON IMMUNOLOGICAL MARKERS IN 
HUMANS
Rueger M1, Crucian B2, Mehta SK2, Pierson DL2, Sams C2, Scheer FA1, 
Butler MP1, Tzigantcheva AD1, Smales C1, Shea SA1

1Division of Sleep Medicine, Department of Medicine, Brigham & 
Women’s Hospital, Harvard Medical School, Boston, MA, USA, 
2NASA Johnson Space Center, Wyle, Houston, TX, USA

Introduction: Recent data in astronauts have shown immune function 
to be altered during spaceflight. However, it is difficult to determine if 
these alterations are due to microgravity, stress, circadian misalignment, 
or sleep deprivation, all commonly experienced during space flight.
Methods: Six healthy volunteers (5M, 1F; mean age: 41.7 ± 7.8 years) 
have completed two 11-day ‘forced desynchrony’ protocols performed 
in each subject (randomized, cross-over design), wherein wake episodes 
are advanced 4 h each ‘day’ (i.e. recurring 20-h ‘days’) causing circadian 
misalignment. To assess the impact of sleep deprivation, one protocol 
permits 8.33 h sleep opportunity per 20-h ‘day’ (equivalent to 10 h sleep 
per 24-h), and the other permits 5 h sleep per 20-h ‘day’ (equivalent 
to 6 h sleep per 24-h; the average sleep duration of astronauts). Im-
mune function was assessed at the beginning and at the end of each 
protocol (i.e., without and with sleep loss, and before and after circadian 
misalignment) and includes peripheral leukocyte distribution by flow 
cytometry, T cell function, intracellular cytokine profiles, secreted cyto-
kine production profiles following T cell or monocyte stimulation, and 
latent herpesvirus reactivation by PCR.
Results: Preliminary results for N=6 indicate immune alterations oc-
curred during the short sleep condition that generally were not evident 
during the long sleep condition. These included an increased peripheral 
lymphocyte percentage, increased CD4:CD8 ratio and decreased per-
centage of memory CD8+ T cells. Functional alterations included an 
increase in cytokine producing CD4+ (IL-2) and CD8+ (IFNg) T cells, 
however there was a decrease in general T cell function (early blastogen-
esis) following activation via T cell receptor.
Conclusion: Some of the observed immune system changes are similar 
to those that occur during spaceflight, indicating a synergistic effect of 
sleep deprivation and/or circadian misalignment in the absence of mi-
crogravity. Persistent immune dysregulation during exploration class 
deep space missions may increase crew clinical risk for adverse medical 
events.
Support (If Any): Supported by NASA NNX1 OAR 1 OG and Harvard 
Catalyst grant UL1-RR025758.

0280
SLEEP DEPRIVATION INCREASED DELTA POWER AND 
IMMOBILITY EPISODES IN THE MYELIN MUTANT TAIEP 
RAT: A MODEL OF NARCOLEPSY
Eguibar JR, Cortes M, Ita ML
Institute of Physiology, Benemerita Autonomous University of Puebla, 
Puebla, Mexico

Introduction: Taiep rats show a syndrome characterized by tremor, 
ataxia, immobility episodes, epilepsy and paralysis. The pathology is 
due to an initial hypomyelination followed by a progressive demyelin-
ation in the central nervous system. At ultrastructural level oligodendro-
cytes from taiep rats showed an abnormal accumulation of microtubules 
in the cytoplasm and its processes which disrupt myelin renewal.
Methods: The experiments were done in male taiep rats of 8-9 months 
of age. They were maintained under standard conditions. Under deep 
anesthesia all subjects were mounted in Kopft apparatus implanted 
with electrodes in three cerebral cortices, bipolar electrode in the hip-
pocampus, neck muscles and other in the left orbit. All procedures were 
approved by the Institutional Committee and followed NIH rules. The 

signals were amplified, filtered and store in the hard disk of a PC com-
puter using Harmonie System (Canada).
Results: During control session taiep rats showed spontaneous immo-
bility episodes (IEs) with REM sleep characteristics and disorganized 
sleep-wake cycle, taiep rats had more awakenings and concomitant dim-
inution of slow-wave sleep (P<0.05). Total sleep deprivation (SD) using 
gentile tactile stimulation by 3, 6, 12 and 24h produced an increased in 
the delta power only after 24h of SD. Additionally taiep rats showed. a 
significant increase of IEs depending of the duration of SD (r2=0.85, 
P<0.01).
Conclusion: Taiep rats showed a sleep-wake cycle and IEs which is 
similar to that obtained in other narcolepsy models. SD promotes a re-
bound of SWS power and also in the frequency of IEs suggesting that 
homeostatic mechanisms are still functional in this myelin mutant rat.
Support (If Any): VIEP-BUAP G/SAL/2013 and trough PIFI-BUAP 
2013 grants
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NOCICEPTION CAUSED BY SLEEP DEPRIVATION IS 
REDUCED BY DECREASING GABA LEVELS IN RAT 
PONTINE RETICULAR FORMATION
Vanini G, Nemanis K
Anesthesiology, University of Michigan, Ann Arbor, MI, USA

Introduction: An estimated 116 million Americans suffer from chronic 
pain costing $635 billion per year. Sleep disruption increases pain by 
mechanisms that remain poorly understood. GABAergic transmission 
in the pontine reticular formation (PRF) promotes wakefulness but 
whether PRF GABA modulates nociception that is enhanced by sleep 
deprivation (SD) has not been studied. This study is testing the hypoth-
esis that microinjection into the PRF of drugs that modulate GABAergic 
transmission also alters nociception caused by SD.
Methods: Adult male, Sprague-Dawley rats (n=10) were implanted with 
a guide tube aimed for the PRF. Rats received a microinjection (100 nL) 
of Ringer’s (vehicle), the GABA uptake inhibitor nipecotic acid (NPA), 
and the GABA synthesis inhibitor 3-mercaptopropionic acid (3-MPA). 
The first study tested whether PRF microinjection of NPA and 3-MPA 
altered nociception. The second study was designed to determine wheth-
er enhanced nociception caused by 4 hours of SD was altered by PRF 
administration of NPA or 3-MPA. Nociception was measured by paw 
withdrawal latency (PWL) to a thermal stimulus (Hargreaves’ method). 
PWL measurements were quantified as the percent maximum potential 
effect (%MPE).
Results: %MPE was significantly (P<0.0001) decreased by NPA and 
significantly (P<0.0001) increased by 3-MPA. SD caused an increase in 
nociception during hour 3 (P=0.031) and hour 4 (P=0.019). There was a 
significant (P<0.0001), linear decrease in %MPE during SD. Time spent 
awake accounted for 86% of the variance in %MPE. Relative to control, 
3-MPA caused a significant (P=0.0023) increase in %MPE measured at 
4 hours of SD. All microinjection sites were in the PRF.
Conclusion: Three hours of SD increased nociception, and administer-
ing 3-MPA into the PRF decreased the enhanced nociception caused by 
SD. These data suggest that GABAergic transmission in the PRF medi-
ates the increase in pain caused by sleep disruption.
Support (If Any): Department of Anesthesiology
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SLEEP-DEPRIVATION ASSOCIATED HYPERALGESIA IS 
RELATED TO PSYCHOMOTOR RESPONSE SPEED
Nilsen KB1,2,3, Stuenæs J2, Matre D2

1Department of Neuroscience, Norwegian University of Science and 
Technology, Trondheim, Norway, 2Department of Work Psychology 
and Physiology, National Institute of Occupational Health, Oslo, 
Norway, 3Department of Neurology, Oslo University Hospital - 
Ullevål, Oslo, Norway

Introduction: Sleep deprivation is reported to increase pain sensitiv-
ity. However, the mechanisms are not clear. We hypothesized that the 
increased pain sensitivity after sleep restriction would be related to 
changes in objectives measures of sleepiness.
Methods: Pressure pain thresholds (PPT) were assessed three times (tri-
als) from the trapezius muscle in 22 subjects before and after 2 nights 
with partial sleep deprivation (halved compared to normal sleep time). 
The order of the sleep conditions was randomized. Sleep latency was 
found according to AASM criteria using scalp EEG recordings with 32 
electrodes. The response speed, defined as 1/reaction time, was found 
using a standardized psychomotor vigilance test. The effect of sleep de-
privation on PPT was analyzed using a linear mixed model (LMM) with 
sleep (half vs. normal) and trial as independent factors, and with sleep 
latency and response speed as covariates.
Results: After sleep deprivation PPT (p = 0.007) and response speed (p 
= 0.007) was lower compared to baseline, and sleep latency tended to be 
lower (p = 0.053). No interaction was found between sleep deprivation 
and sleep latency (p = 0.698). However, a significant interaction was 
found between sleep deprivation and response speed (p = 0.047).
Conclusion: Within-subjects comparisons show that sleep deprivation 
leads to lower PPT, interpreted as sleep-deprivation associated hyperal-
gesia. Sleep-deprivation associated hyperalgesia is related to changes in 
response speed in the psychomotor vigilance test, but not with changes 
in sleep latency.

0283
THE EFFECTS OF SLEEP DEPRIVATION ON PAIN 
SENSITIVITY IN HEALTHY SUBJECTS
Lee J1, Kim J2,3, Lee C4, Park J1, Lee Y4, Shin H5, Jeong D4

1Department of Psychiatry, Pusan National University Yangsan 
Hospital, Yangsan, Republic of Korea, 2School of Physics, The 
University of Sydney, Sydney, NSW, Australia, 3Brain Dynamics 
Centre, The University of Sydney, Sydney, NSW, Australia, 
4Department of Psychiatry, Seoul National University Hospital, Seoul, 
Republic of Korea, 5Komoki Sleep Center, Seoul, Republic of Korea

Introduction: The relationship between sleep and pain has recently 
been noted as reciprocal. Pain may disturb sleep, but changes in sleep 
pattern could also influence pain perception. The aim of this study was 
to investigate the effects of partial sleep deprivation (PSD) on electrical 
pain sensitivity in healthy adults.
Methods: Twenty healthy male subjects with good sleep quality (age 
20-39 years) were investigated twice, once after habitual sleep (HS) 
and once after partial sleep deprivation. Overnight polysomnographic 
recordings were done during the night of HS, and actigraphic recordings 
were done during the night of PSD (2 hours of time-in-bed at dawn). 
Electrical pain detection thresholds and tolerance thresholds were mea-
sured in the morning after each night. Subjective pain intensity during 
repetitive electrical pain stimulation was measured with visual analogue 
scale, and sleepiness was measured with Stanford sleepiness scale. All 
subjects completed daily sleep and pain diaries during the experimental 
period.
Results: Total sleep time of HS and PSD nights were 449±20.6 min and 
96.1±12.3 min. Compared to HS, PSD significantly decreased electrical 
pain detection (28.5 mA vs. 23.6 mA, p<0.01) and tolerance threshold 
(54.5 mA vs. 43.5 mA, p < 0.01), but significantly increased subjective 

pain intensity (5.5 vs. 6.8, p<0.01). After PSD, subjective sleepiness was 
negatively correlated with pain detection threshold (p<0.05).
Conclusion: These findings suggest that reduced sleep time is associ-
ated with increased pain sensitivity and there is an interaction between 
sleep and the brain mechanism of pain perception.

0284
INFLUENCE OF SLEEP HOMEOSTASIS AND CIRCADIAN 
RHYTHM ON WAKING EEG OSCILLATIONS IN PER3 
POLYMORPHISM UNDER SLEEP DEPRIVATION
Muto V1,2, Meyer C1,2, Jaspar M1,2, Shaffii-LeBourdiec A1,2, 
Chellappa SL1,2, Vandewalle G1,2, Collette F1,2, Archer SN3, Dijk D3, 
Maquet P1,2

1Cyclotron Research Centre, Univisersity of Liège, Liège, Belgium, 
2WELBIO, Liège, Belgium, 3Surrey Sleep Research Centre, University 
of Surrey, Guildford, United Kingdom

Introduction: Waking EEG oscillations are modulated by both homeo-
static sleep pressure and circadian rhythms. Here, we tested whether 
individual vulnerability to sleep loss predicted by the PERIOD3 gene 
polymorphism influences these modulations.
Methods: From a sample of about 400 screened volunteers, 35 healthy 
volunteers (age 19-26; 17 females) were recruited based on PER3 poly-
morphism (twelve 5/5 and twenty-three 4/4 homozygotes). Waking 
EEG was recorded during 23 sessions distributed across a 42-hour con-
stant routine at F3, Fz, F4, C3, Cz, C4, Pz, O1, O2. Data reported here 
pertain to 60-second periods during which participants were asked to try 
to suppress blinks while fixating a circle displayed on a screen placed at 
~75cm. After re-referencing to mean mastoids, recordings were scored 
using Rechtschaffen criteria. Artifacts were manually rejected. EEG 
power was computed on Pz, using 2-second windows, overlapping by 
1 second and the pwelch function in MATLAB (7.5.0). Individuals re-
sults have been realign to melatonin midpoint using 2-hours bins. Linear 
mixed model tested for the effect of circadian oscillation (based on mel-
atonin level) and PER3 polymorphism on theta EEG power. Non-para-
metric Wilcoxon test assessed the effect of PER3 polymorphism during 
the wake maintenance zone (WMZ) before and after sleep deprivation.
Results: Analyses on theta power showed an effect of circadian oscilla-
tion (F(18,510) = 14.65, p < 0.0001), but no interaction between gene and 
circadian rhythmicity has been observed (F(18,510) = 1.37, p = 0.1383). 
Post-hoc analyses showed higher theta power for PER3 5/5 subjects dur-
ing the WMZ under high sleep pressure (W =200, p = 0.0045) but no 
difference between the two polymorphism at the same circadian period 
under low sleep pressure (W =149, p = 0.4044).
Conclusion: Preliminary results confirm that theta EEG power dur-
ing sustained wakefulness differed between the two genotypes, sup-
porting the hypothesis that PER3 polymorphism is differently affected 
by sleep loss.

0285
INTER-INDIVIDUAL DIFFERENCES IN EEG, ECG, AND EYE 
CLOSURE MEASURES ARE STABLE ACROSS REPEATED 
EXPOSURES TO SLEEP DEPRIVATION
Chua EC1, Yeo S2, Lee I1, Tan L1, Lau P1, Tan SS1, Ho IM1, 
Puvanendran K2, Gooley JJ1

1Duke-NUS Graduate Medical School, Singapore, 2National 
Neuroscience Institute, Singapore

Introduction: Some individuals show severe cognitive impairments in 
response to sleep loss, whereas others are able to maintain high levels 
of performance. Such cognitive vulnerability is known to be stable and 
trait-like, but it is not clear whether these findings are generalizable to 
physiologic responses to sleep deprivation. Here, we examined inter-
individual differences in behavioral and physiologic measures during 
repeated exposures to sleep deprivation.



SLEEP, Volume 36, Abstract Supplement, 2013A103

A. Basic Sleep Science XI. Sleep Deprivation
Methods: Healthy male volunteers (n = 13; aged 22-30 years) complet-
ed two sleep deprivation protocols spaced at least a month apart. Every 
two hours, participants completed a test battery including a 10-minute 
psychomotor vigilance task (PVT) to assess sustained visual attention. 
Sleepiness was estimated by percentage eye closure (PERCLOS) and 
blink rate, while the electroencephalogram (EEG) and electrocardio-
gram (ECG) were continuously recorded. Inter-individual differences 
in behavioral and physiologic measures were assessed using intra-class 
correlation coefficients obtained from a mixed model.
Results: Consistent with previous work, PVT lapses and mean log re-
sponse times showed moderate to substantial reproducibility in response 
to sleep loss (ICC = 0.63 and 0.80, respectively). In parallel, physiologic 
measures during sleep deprivation were highly reproducible including 
PERCLOS; eye blinks; EEG spectral power in delta, theta, alpha and 
beta frequency bands; and heart rate and its variability in time and fre-
quency domains (range, ICC = 0.71-0.94).
Conclusion: Individual differences in behavioral and physiologic 
measures are highly reproducible across repeated exposures to sleep 
deprivation. These results suggest a stable neurobiological basis for 
inter-individual differences in sustained attention, sleepiness, EEG spec-
tral power, and heart rate measures during total sleep deprivation.
Support (If Any): Research was supported by the Duke-NUS Signa-
ture Research Program funded by A*STAR and the Ministry of Health, 
Singapore; National Medical Research Council, NIG09may007; Sing-
Health Foundation, SHF/FG410P/2009.
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CIRCUITS IN THE RESTING STATE FMRI BRAIN 
CONNECTIVITY NETWORK CORRELATED WITH MSLT 
SCORE, A STUDY IN NIGHT SHIFT WORKERS
Nejad-Davarani SP1,2, Gumenyuk V3, Drake C3, Bagher-Ebadian H4,5, 
Budaj J1,5, Peltier S2, Noll D2, Roth T3, Chopp M1,5, Jiang Q1,5

1Neurology, Henry Ford Hospital, Detroit, MI, USA, 2Biomedical 
Engineering, University of Michigan, Ann Arbor, MI, USA, 3Sleep 
Disorders and Research Center, Henry Ford Hospital, Detroit, MI, 
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Introduction: Resting state fMRI imaging after sleep deprivation has 
previously been shown to be associated with changes in neural con-
nectivity. In this study resting fMRI was used to identify the func-
tional connectivity network affected by sleepiness associated with 
permanent night shift workers. The correlation analysis between mean 
score of night MSLT and connectivity links between 94 brain regions 
was performed.
Methods: 11 subjects (21-47yrs, 5F) participated. All have been work-
ing at night shift at least 6 months prior to the study. MSLT started at 
01:30 and was performed every 2 hours based on the standard proto-
col. Resting state fMRI images were acquired for five minutes (150 
image volumes). Brain images were segmented into 94 regions and 
average signal extracted and low-pass filtered (< 0.08 Hz) for each 
segment. A 94×94 functional connectivity matrix was created for each 
subject to represent the brain network. The correlation coefficient was 
calculated between each element of this matrix and the mean MSLT 
of each subject.
Results: Group mean MSLT score was 5.18 ± 2.3 min. The links that 
were highly correlated with the MSLT scores were: Left_ insula-Left_ 
occipital_ pole (r=0.7973, p=0.0033) Right_ uncus-anterior_ limb_ of_ 
the Left_ internal_ capsule (r=0.7884, p=0.0039) Right_ amygdala-
Left_ occipital_ pole (r=0.7870, p=0.0041) Left_ insula-Left_ superior_ 
occipital_ gyrus (r=0.7840, p=0.0043) Right_ lingual_ gyrus-Left_ 
lingual_ gyrus (r=0.7825, p=0.0044). In contrast, links with the highest 
negative correlation with the MSLT values were: Left_ medial_ frontal_ 
gyrus-Right_ parahippocampal_ gyrus (r=−0.9529, p=0.000006) Left_ 
middle_ temporal_ gyrus-Left_ lateral_ front_ orbital_ gyrus (r=−0.9156, 
p=0.0001), Right_ precentral_ gyrus-Right_ inferior_ temporal_ gyrus 

(r=−0.9047, p=0.0001), Left_ superior_ temporal_ gyrus- Right_ 
precentral_ gyrus (r=−0.8986, p=0.0002). And the left and right 
pre-central gyri, left_ hippocampal_ formation, right_ cerebellum, 
left superior_ temporal_ gyrus, right_ medial_ frontal_ gyrus and left 
_ post_ central_ gyrus showed involvement with more than five links 
with correlation coefficients higher than r=−0.6.
Conclusion: In the functional connectivity network found by resting 
state fMRI, there are two distinctive networks which are either positive-
ly or negatively correlated with sleepiness among night workers. Future 
work is needed to relate connectivity changes associated with sleepiness 
associated with shift work to other causes of sleepiness.
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DISSOCIATION BETWEEN THE DEGREE OF AROUSAL AND 
SLEEP NEED IN MICE
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Introduction: Sleep is homeostatically regulated. However, little is 
known about fundamental neural substrates for sleep homeostasis. In 
this study, we investigated the relationship between degree of arousal 
and sleep need, and screened their relationship to biochemical markers.
Methods: Three groups of C57BL/6 mice were employed during ZT0-
6: control [without sleep deprivation (SD)]; gentle handling (GH) SD; 
and cage change (CC) SD. From ZT6-9, the degree of arousal was in-
dexed by sleep latency using the multiple sleep latency test (MSLT) and 
the degree of sleep need was indexed by delta power amplitude. For bio-
chemical marker screenings, two-dimensional difference gel electropho-
resis (2D-DIGE) was performed using phosphorylated protein samples 
from diencephalon at ZT6. Biochemical marker candidates of protein 
spots were identified by nano-MS/MS.
Results: EEG/EMG monitoring indicated that the GH and CC groups 
were both completely deprived of sleep (> 99%) during SD period (ZT0-
6). Following SD, sleep need (assessed by delta power) was similarly, 
increased in both groups compared with the control. In contrast, the 
degree of arousal (assessed by sleep latency) was significantly differ-
ent between the GH and CC groups. The GH group had significantly 
shorter sleep latencies compared with the control and CC groups, while 
the CC group showed nearly identical sleep latencies compared with the 
control. Thus, the GH group had higher arousal levels compared with 
the control and CC groups. In 2D-DIGE, expression levels of hyper-
phosphorylated forms of dynamin1 (DNM1) were decreased in the GH 
group compared with the control and CC groups, while those of N-myc 
downstream regulated gene 2 (NDRG2) were significantly higher in the 
GH and CC groups compared with the control.
Conclusion: Degree of arousal, and sleep need were dissociated each 
other. Hyper-phosphorylated forms of DNM1 and NDRG2 could be 
candidates for biochemical markers of degree of arousal and homeo-
static sleep need, respectively.
Support (If Any): This research is granted by the Japan Society for 
the Promotion of Science (JSPS) through the “Funding Program for 
World-Leading Innovative R&D on Science and Technology (FIRST 
Program),” initiated by the Council for Science and Technology Policy 
(CSTP) and supported in part by the Perot Family Foundation. Addi-
tional supports were provided by NoA 1R01NS075545 and the Depart-
ment of Veterans Affairs.
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SHORT SLEEP DURATION AMONG ACTIVE DUTY 
MILITARY PERSONNEL: FINDINGS FROM BEHAVIORAL 
RISK FACTOR SURVEILLANCE SYSTEM, 2009-2010
Liu Y, Croft JB, McKnight-Eily L, Chapman DP, Wheaton AG, 
Giles WH
Division of Population Health, Centers for Disease Control & 
Prevention, Atlanta, GA, USA

Introduction: Poor sleep among military personnel may be related to 
post-traumatic stress disorders, anxiety, and depression after exposure to 
environmental stressors. However, most studies were conducted among 
military samples. This study examined self-reported short sleep duration 
(<7 hours of sleep in a 24 hour period) among adults including persons 
who had served on active duty in a large population-based non-institu-
tionalized sample.
Methods: Data from 136,698 adult respondents to the 2009 and 2010 
Behavioral Risk Factor Surveillance System survey in 20 states were 
analyzed. In response to a query about ever serving in the US military, 
respondents were classified as recent active duty (active duty in the past 
12 months), past active duty (active duty more than a year ago), and no 
active duty. Adjusted prevalence ratios (PR) and 95% confidence inter-
vals (CI) were obtained from multivariate logistic regression analyses 
that assessed the association between active duty status and sleep du-
ration and included socio-demographic characteristics, binge drinking, 
smoking status, leisure-time physical activity, and frequent mental dis-
tress (FMD, the number of self-reported mentally unhealthy days ≥14 
days in the past 30 days).
Results: About 0.8% (n=1,108) of respondents were on recent active 
duty, 8.7% were on past active duty, and 90.5% were on no active duty. 
Only respondents with recent active duty reported a higher age-adjusted 
prevalence of short sleep duration than those with no active duty (44.5% 
vs. 34.4%, adjusted PR=1.30; 95% CI: 1.13-1.49 after controlling for 
all covariates).
Conclusion: Efforts are needed to improve sleep health among persons 
with recent active duty.

0289
INFLUENCE OF SEASONAL DAYLIGHT CHANGES IN 
NORTHERN REGION AT SLEEP OF HEALTHCARE SHIFT 
WORKERS
Bochkarev M1, Ragozin O2, Simonov V2, Kot T2, Sirusina A2

1Sibservis Co LLC, Khanty-Mansiysk, Russian Federation, 
2Department of Hospital Therapy, Khanty-Mansiysk State Medical 
Academy, Khanty-Mansiysk, Russian Federation

Introduction: Shift work is a fundamental component of working pat-
terns and an integral part of modern lifestyle. Shift work’s desynchro-
nisation of physiologically determined circadian rhythms has a major 
effect on the sleep. A seasonal daylight change in Northern region in 
Russia on 61st latitude is an additional influence factor to body clocks. 
The aim of the current study was to determine sleep of healthcare shift 
workers in natural conditions of seasonal daylight changes in Northern 
region.
Methods: Participants completed 238 questionnaires in 2 weeks periods 
around winter (daylight length 5h 33 min) and summer solstice (day-
light length 19h 19 min). Participants included 136 healthcare workers. 
There were 53 men (mean age 32,4+6,2 years) and 83 women (mean age 
36,8+7,7 years). Participants included 24h shifts (79 people) with 48 h 
rest; 12h shifts with 36 h rest period (36 people) and control group 8h 
day shift (21 people). Sleep quality was determined using the Russian 
sleep characteristics questionnaire, bad sleep quality was defined of ≤19. 
Sleepiness was measured by Epworth Sleepiness Scale, pathological 
sleepiness is ≥10. Data were analyzed using repeated measures ANOVA
Results: There were no significant differences in seasons in sleep qual-
ity and sleepiness for 12h and 24h shifts. The worst sleep quality was for 

day shift in winter (17,4+2,0) compared to summer (21,4+3,6, p=0.05 
). Results of Epworth scale didn’t show pathological sleepiness in all 
groups. 8h day shift reported more daily sleepiness in winter than in 
summer (8,11+2,4 vs 4.25+1.8, p=0.04).
Conclusion: The finding that daily workers have more problems with 
sleep than shift workers is unexpected. Our results showed seasonal 
changes in sleep quality and sleepiness for daily workers with worse 
scores in short day length period. Daily workers are more susceptible to 
seasonal changes of daylight. Future studies should examine factors that 
contribute more stability of sleep among shift workers.
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Introduction: Present-day chronic sleep restriction, compounded by 
other interferences such as sleep disturbances, constitutes a relevant 
public health issue. In rodents, the lack of sleep affects the action of 
sexual hormones and interferes with reproductive capability. The pres-
ent study investigated the effects of sleep deprivation during pregnancy 
on the reproductive capability of the offspring.
Methods: Sexual behavior during the adult phase was analyzed in F1 
offspring of sleep-restricted (SR) females (first experiment) and males 
(second experiment; SR or paradoxically sleep-deprived).
Results: F1 male offspring of SR females had lower motivation for sex 
and reduced progesterone concentrations. F1 Female offspring, in con-
trast, displayed significantly enhanced proceptivity when compared to 
control offspring. F1 female offspring also demonstrated hypersexuality 
by mounting the males, in the absence of any significant hormonal al-
terations. F1 adult male offspring of SR or paradoxically sleep-deprived 
(PSD) males presented a decline in the sexual response, accompanied by 
a reduction in testosterone concentrations. Proceptivity was significantly 
increased among F1 female offspring of PSD and SR males when com-
pared to control offspring.
Conclusion: Together, these experiments demonstrate that sleep re-
striction in progenitors may alter sexual behavior of the F1 offspring 
in adulthood. Such findings reveal far-reaching consequences of sleep 
deprivation, and suggest that parental sleep influences the reproductive 
capability of subsequent generations, a fact of interest for those who 
plan on parenting.
Support (If Any): AFIP, CNPq and FAPESP (#11/12325-6 to TAA and 
#12/05396-7 to MLA)
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Introduction: Skeletal muscles exhibit the ability to rapidly repair dam-
age following muscular injury. The efficacy of muscle repair is sensi-
tive to changes in neural input. During sleep, neuromuscular activation 
is generally reduced; however, the role for sleep in influencing muscle 
repair is unknown. Our aims were to: 1) characterize changes in muscle 
tone during acute sleep deprivation in different muscle groups, and; 2) 
investigate the effects of sleep loss on molecular markers of muscle re-
pair following myotoxic injury.
Methods: Male rats were instrumented with electroencephalogram and 
electromyogram electrodes to monitor sleep-wake states. In the first 
study, freely-moving rats were either subjected to 8 hours of sleep de-
privation by gentle handling during the light period or served as time 
controls. Changes in muscle activity were quantified during the record-
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ing period. In the second study, rats were injected with 1.5% bupiva-
caine into muscles of interest. Sleep-deprived and time control rats were 
subsequently sacrificed at 2, 7 or 14 days post-injury. Muscle repair was 
assessed by immunoblot assay of molecular repair markers (MyoD and 
myogenin).
Results: While acute sleep deprivation did not increase overall muscle 
activity during the deprivation period, muscle tone was significantly el-
evated in the masseter muscle during quiet waking. Following myotoxic 
injury, acute sleep deprivation suppressed molecular markers of muscle 
repair; specifically, MyoD expression in the masseter was significantly 
suppressed at 2 and 7 days post-injury, whereas myogenin was sup-
pressed after 2 days.
Conclusion: We demonstrate that perturbed muscle regulation during 
sleep loss may adversely affect muscle repair following injury. Specifi-
cally, acute sleep loss causes elevated masseter muscle tone during quiet 
waking. Furthermore, sleep loss results in suppressed protein expression 
of molecular repair factors. Together, these results implicate the dysreg-
ulation of motor control during sleep deprivation as a promising avenue 
for exploring the interaction between sleep and muscle repair.
Support (If Any): Natural Sciences and Engineering Research Council 
of Canada (PBS, JP) and Canadian Institutes of Health Research (JP)
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Introduction: Sleep loss has been common issue in modern society. The 
purpose of this study is to examine how sleep restriction affect energy 
expenditure, body temperature and endocrine system.
Methods: Subjects were 6 healthy young males. Experiment was per-
formed in two conditions (normal sleep condition: NSC, shortened sleep 
condition: SSC). In the NSC, 7h sleep was taken for 4 nights. In the SSC, 
subjects took 3.5h sleep for 3 nights following one recovery night sleep. 
Energy expenditure was measured by a respiratory chamber. In both 
conditions, energy expenditure and core body temperature continually 
measured for 48h (3rd, 4th, 5th experimental day). Blood was sampled 
twice on 4th, 5th day in the morning. Overnight polysomnography was 
examined 3rd, 4th nights’ sleep quality. Psychomotor Vigilance Test 
(PVT) was examined every 2h on 4th, 5th day in the NSC and SSC.
Results: Time of sleep onset latency was shortened on 3rd experimental 
night . Slow wave sleep tended to increase on 3rd night. Number of lapse 
(PVT) slightly increased after continuous sleep restriction. There was no 
significant difference in energy expenditure. Body temperature slightly 
reduced but not significantly after continuous sleep restriction. Endo-
crine systems also changed. Bile acids were decreased after shortened 
sleep. Free fatty acid and thyroid stimulating hormone slightly altered 
on 5th day.
Conclusion: These results indicate that continuous sleep restriction af-
fect physical functions. Though there was no significant difference in 
energy expenditure, average value tended to decrease after sleep restric-
tion. This result may relate to slight change of body temperature and 
endocrine systems.
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ASSOCIATIONS BETWEEN SHORT SLEEP AND 
HEALTHFUL PRACTICES: ROLE OF RACE/ETHNICITY
Racine C, Pandey A, Donat M, Benoit J, Narcisse P, Zizi F, 
Jean-Louis G
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Introduction: Several experimental studies have shown that when 
adults are exposed to a restricted sleep schedule they tend to engage in 

unhealthy behavior. The present study ascertained whether short sleep-
ers (<6 hours) are more likely not to engage in healthful practices than 
individuals sleeping 6-8 hours. We also explored whether race/ethnicity 
affected hypothesized relationships.
Methods: A total of 27,731 Americans (age range: 18-85 years) who 
participated in the 2009 National Health Interview Survey provided data 
for the analysis. They were recruited using a nationally representative 
cross-sectional household, providing socio-demographic and anthro-
pometric measures. Physician-diagnosed chronic conditions were also 
obtained. Respondents estimated habitual sleep duration using full hour 
units; no information on specific sleep disorders was elicited. Health-
related risk behavior included smoking, alcohol use, and lack of moder-
ate physical exercise (≥ 30 minutes/day). Generalized healthful practices 
included health risk behavior in addition to healthcare utilization, medi-
cation adherence, health-seeking information and HIV testing. Data was 
coded and analyzed using SPSS 19.0. Weights provided by NHIS were 
applied in all analyses.
Results: The average age of the participants was 48±18 years; 56% 
were female, 82% were white and 18% were black. The prevalence of 
short sleep was 9.4%. Fifty-six percent reported generalized healthful 
practices and 59.4% reported health risk behavior. Generally, 10% of 
respondents reporting short sleep did not engage in healthful practices. 
Logistic regression analysis assessing effects of race/ethnicity on rela-
tionships between short sleep and healthful practices showed that black 
short sleepers had 21% greater odds of not engaging in healthful prac-
tices compared with black healthy sleepers (OR=1.21; CI: 1.01-1.45, 
p <0.01). White short sleepers also showed propensity not to engage in 
healthful practices (OR=1.10; CI: 0.98-1.22, NS).
Conclusion: Our results suggest that short sleepers tend not to engage in 
healthful practices. The finding that fewer black short sleepers engaged 
in such practices should be considered in behavioral intervention stud-
ies.
Support (If Any): This research was supported by funding from the 
NIH (R01MD004113, R25HL105444 and R01HL095799).
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Introduction: Short sleep duration is associated with higher body mass 
index among children and adolescents. Food choices are one proposed 
mechanism through which this association may occur. To date, no US-
based nationally representative studies have explored whether dietary 
choices vary by habitual sleep duration during adolescence, a critical 
developmental period. In this study, we examined whether sleep dura-
tion is correlated with vegetable and fruit consumption and fast food 
consumption in a nationally representative sample of adolescents.
Methods: We analyzed data from in-home interviews with 13,284 teen-
agers included in the 1996 wave of the National Longitudinal Study of 
Adolescent Health, with a mean age of 16. We estimated three nested 
logistic regression models for two outcome variables: daily vegetable 
and fruit consumption and prior week’s fast food consumption. Adjusted 
models included demographic and social/behavioral covariates.
Results: Approximately 18% of the sample reported regularly sleeping 
<7 hours per night, with only 21% sleeping the recommended amount 
(> 8 hours/night). Self-reported habitual short sleep duration (<7 hours/
night) was associated with reduced odds of vegetable and fruit con-
sumption compared to recommended sleep duration (>8 hours/night) 
(OR=0.66, p<0.001), even after adjusting for demographic and social/
behavioral factors (OR=0.75, p<0.001). Short sleep duration was also 
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associated with increased odds of prior week’s fast food consumption, 
as compared to those sleeping >8 hours/night (OR=1.40, p<0.001), even 
after adjusting for demographic and social/behavioral factors (OR=1.20, 
p<0.05).
Conclusion: Food choices are significantly associated with sleep dura-
tion and may play an important role in mediating the association be-
tween sleep and obesity.
Support (If Any): This work was supported by the National Institute 
of Diabetes and Digestive and Kidney Diseases (R21DK089414) at the 
National Institutes of Health.
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Introduction: Increased obesity rates have been observed in children 
and adults with shortened sleep schedules, and some studies suggest that 
short sleep predicts weight gain over time. We previously reported selec-
tively increased intake of sweets/desserts by adolescents experiencing 
several days of shortened sleep. The current study follows up with a 
new sample to assess the effect of shortened sleep on ratings of hunger 
and the appeal of sweets/desserts versus foods lower in glycemic index 
(meats, eggs, fruits, vegetables).
Methods: 32 typically-developing adolescents ages 14-17 successfully 
completed a 3-week experimental sleep manipulation protocol that in-
cluded a baseline week, followed by counterbalanced 5-night periods 
of sleep restriction (6.5 hours in bed) versus healthy sleep duration (10 
hours in bed), with a 2-night washout period between conditions. Ac-
tigraphy corroborated adherence to the sleep protocol. On the morning 
following each condition, participants viewed pseudorandomly arranged 
pictures of 42 sweets/desserts and 42 non-sweets (meats, eggs, fruits, 
vegetables), rating the appeal of each on a 4-point scale (gross, OK, 
good, delicious). They also rated their own hunger. Paired-sample t-tests 
examined differences between conditions in mean sleep duration and 
ratings for sweets/desserts, non-sweets, and hunger.
Results: Sweets were rated as more appealing than non-sweets in ei-
ther sleep condition. Compared to the healthy-sleep condition, during 
sleep restriction the participants averaged over 2 hours less sleep and 
rated sweets/desserts as more appealing (p<.05). There were no cross-
condition differences in ratings of hunger or the appeal of non-sweets.
Conclusion: Sleep restriction, which is extremely common in adoles-
cents on school nights, appears to selectively increase the perceived ap-
peal of sweets/desserts, even in the absence of a perceived change in 
hunger. This may contribute to the increased intake of high glycemic 
index foods, which has potential implications for the development of 
both obesity and associated metabolic disorders (e.g., diabetes).
Support (If Any): National Institutes of Health (R01 HL092149, UL1 
RR026314)
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Introduction: Short sleep has been associated with obesity and other 
metabolic imbalances. Given rising obesity rates and the shortened sleep 

that adolescents commonly experience on school nights, there is a need 
to study chronic sleep restriction in teens as a candidate risk factor. We 
previously reported increased intake of foods bearing high glycemic in-
dex (sweets, desserts) in adolescents experiencing a week of shortened 
sleep. This study used functional imaging to probe brain circuits associ-
ated with appetite and their dependence on teen sleep regimen.
Methods: 13 healthy adolescents aged 14-16 years underwent 5 con-
secutive nights of short duration (SD) sleep (average 6.3 hours) versus 
5 nights of healthy duration (HD) sleep (average 8.8 hours) in counter-
balanced order. Compliance was verified by actigraphy. Subjects under-
went functional MRI at the end of each condition, during which they 
were exposed to 21-second blocks of images alternating between foods 
of high (HGi) and low (LGi) glycemic index. They then rated the appeti-
tive quality of the images during 16-second control periods separating 
the blocks. Imaging data were applied to a general linear model fitting 
blood-oxygenation-level-dependent signal to the stimulus timecourse. 
Resulting parameter maps were compared under a within-subject ANO-
VA design (HGi vs. LGi) x (SD vs. HD).
Results: Main effect of sleep state was observed in cingulate, thalamus, 
bilateral superior temporal gyrus, and bilateral hippocampus. Evidence 
of significant interaction (HGi > LGi for HD) > (HGi > LGi for SD), as-
sessed by small-volume correction, was found in left hippocampus and 
in bilateral striatum, insula, and amygdala.
Conclusion: Contrast of responses to HGi vs. LGi foods were 
found in brain regions responsible for reward processing. Coun-
terintuitively, these results suggest a relative blunting of neuronal 
response to HGi food images in the SD condition. This might sug-
gest decreased reward sensitivity after SD, possibly precipitated by 
downregulation of dopamine.
Support (If Any): National Institutes of Health (R01 HL092149, UL1 
RR026314)
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Introduction: Short sleep duration disrupts the release of hormones that 
play a major role in appetite control and may be a novel risk factor for 
obesity and type 2 diabetes. The current study examined the effects of 
chronic partial sleep restriction (SR) on caloric intake and meal timing 
under ad libitum feeding conditions.
Methods: N=31 healthy subjects (34.4 ± 9.2y; 16 females) participated 
in a laboratory-controlled protocol. Subjects underwent 2 baseline nights 
(10h TIB/night; 2200h-0800h) followed by 5 SR nights (4h TIB/night, 
0400h-0800h). Food and drink consumption was ad libitum: subjects 
had 3 meals/day, access to snacks and an optional late night meal during 
SR nights. Timing of caloric intake was recorded daily and consumption 
was analyzed using The Food Processor SQL program. Repeated mea-
sures ANOVAs were used for analyses.
Results: Subjects consumed more calories during days when bedtime 
was delayed until 0400h (p’s<0.05). Despite an increase in daily caloric 
intake, the amount of calories consumed before 1500h was less during 
SR days compared to days following baseline sleep (p<0.05), and the 
proportion of calories consumed after 1500h was significantly increased 
during days with a delayed bedtime (p’s<0.01). The proportion of calo-
ries derived from fat was significantly increased between 2200h-0359h 
compared to intake between 0800h-1459h and 1500h-2159h (p<0.05).
Conclusion: Individuals who are chronically sleep restricted with late 
bedtimes may be more susceptible to weight gain and obesity due to 
overall greater caloric intake as well as greater caloric intake during 
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evening/late night hours. Caloric intake during late night hours may be 
particularly detrimental to weight maintenance as these calories appear 
to be greater in fat compared to calories consumed during morning, af-
ternoon and evening hours.
Support (If Any): Work funded by NIH grant R01 NR004281; CTRC 
UL1RR024134; the Department of the Navy, Office of Naval Research 
(Award No. N00014-11-1-0361); NIH grant F31 AG044102
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Introduction: Reduced total sleep time (TST) is associated with obesity 
and diabetes. Few studies have explored the relationship between sleep 
architecture and the hormonal regulation of glucose and appetite.
Methods: Thirteen males and 13 females (BMI: 22-26 kg/m2) partici-
pated in a crossover sleep curtailment study. Participants were studied 
under short (4 h/night; 01:00-05:00) and habitual (9 h/night; 22:00-
07:00) sleep conditions for 5 nights. Plasma hormone levels were ex-
pressed as area under the curve (AUC) over 480 min after consumption 
of a standard breakfast on day 4. Polysomnographic sleep data from 
night 3 in the laboratory characterized sleep architecture. Linear mixed 
model analysis, with sleep stage durations as independent predictor vari-
ables and age, sex, body weight, and sleep condition as covariates was 
performed for hormone AUCs.
Results: During short vs. habitual sleep, significant reductions were ob-
served in TST and all sleep stages (p<0.01) except for slow-wave sleep 
(SWS), which was unchanged (p=0.20). REM sleep tended to be nega-
tively associated with glucose (p=0.056) and positively associated with 
adiponectin (p=0.069). Minutes of stage 2 sleep and SWS both tended 
(p=0.056 and p=0.084, respectively) to be positively related with pep-
tide tyrosine-tyrosine (PYY3-36 ). No other relationships were observed 
between sleep stage durations and hormone AUCs, including insulin, 
total ghrelin, leptin, and glucagon-like peptide-1 (GLP-1) (p>0.10).
Conclusion: We have previously shown that changes in sleep architec-
ture after sleep curtailment are associated with increased hunger and 
food intake. Here, we demonstrate a possible hormonal mechanism link-
ing sleep architecture to decreased satiety and increased diabetes risk. 
Sleep architecture changes during sleep restriction may confer a hor-
monal profile indicative of greater metabolic risk, since high glucose and 
low PYY3-36 and adiponectin levels are related to obesity and diabetes. 
These associations indicate that the links between sleep and metabolism 
extend beyond sleep duration alone, and suggest that specific changes in 
sleep architecture may be involved in this relationship.
Support (If Any): Funding support from the National Institutes of Health.
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SLEEP STAGE TRANSITION INDEX AS A PROXY OF 
AROUSAL INDEX
Bender AM, Van Dongen H
Sleep and Performance, WSU, Spokane, WA, USA

Introduction: The arousal index (AI) is a traditional measure of sleep 
disruption. However, scoring of arousals is time-consuming and exhibits 
relatively poor inter- and intra-rater reliability. The sleep stage transition 
index (TI), defined as the number of transitions between sleep stages (or 
sleep and wake) per unit of sleep time from sleep onset until final awak-
ening, can be computed automatically from the hypnogram, and may be 
a good alternative measure of sleep disruption. We investigated the cor-
relation between TI and AI across multiple baseline nights and recovery 
nights after sleep deprivation in a sample of healthy young adults.
Methods: Ten carefully screened, healthy volunteers (ages 29.1 ± 6.6; 
7 females) spent 11 consecutive days and nights in the sleep laboratory. 
Between an adaptation and a final recovery night, subjects underwent 
three consecutive cycles of a baseline night, 36h total sleep depriva-
tion, and a recovery night. All eight sleep periods were 12h TIB (22:00-
10:00) and PSG-recorded. Sleep stages were scored according to the 
criteria of Rechtschaffen and Kales; arousals were scored according to 
the 2007 American Academy of Sleep Medicine criteria.
Results: Across all PSG recordings, the AI ranged from 2.1 to 13.8 
(mean 7.0 ± 2.7) per hour, with an intraclass correlation coefficient 
(ICC) of 0.62. The TI ranged from 6.7 to 27.6 (mean 14.9 ± 4.4) per 
hour, with an ICC of 0.61. There was significant between-subject cor-
relation between AI and TI (r=0.72, p=0.019).
Conclusion: In our sample of healthy young adults, there was a high 
positive correlation between AI and TI, tentatively indicating that TI may 
be a suitable proxy of AI. Further assessments are needed to compare AI 
and TI regarding inter-rater reliability and in clinical populations.
Support (If Any): NIH grant HL70154
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Introduction: The Psychomotor Vigilance Task (PVT) is a standard, 
widely used, and highly sensitive assessment of sleep loss. Current por-
table versions utilize cumbersome, out-of-date technology. Our goal was 
to develop a modern, widely accessible version of the PVT that runs on 
touchscreen devices. We present preliminary validation data comparing 
the new PVT to the industry standard PVT-192.
Methods: Subjects included 8 healthy individuals recruited from the 
general population. They were administered the PVT-Touch and the stan-
dard PVT-192. Order of administration was block randomized to ensure 
balanced presentation. Tests were 10 minutes each and administered in 
sequence. Mean and median reaction time (RT) and performance lapses 
(RT>500ms) were assessed and correlations were computed. Regression 
analyses determined appropriate transforms that generated comparable 
scores. Following transforms, paired t-tests evaluated differences.
Results: Mean RT correlated very highly between PVT-Touch and 
PVT-192 across administrations (r=0.902, p=0.002), as did median 
RT (r=0.872, p=0.005) and lapses (r=0.887, p=0.003). Optimal trans-
formations were found to convert PVT-Touch values to comparable 

PVT-192 values. Optimal transformation included meanRT*0.758, 
medianRT*0.745, and lapses*0.565. Using these transformations, 
there were no observed differences between groups (p>0.99) for 
all 3 comparisons.
Conclusion: PVT-Touch responses correlated very highly to the PVT-
192, though mean and median RT were higher and lapses more frequent. 
These differences are likely touchscreen-specific. Because values were 
highly correlated, transformations allowed for direct comparisons. As 
this project progresses, more data will be added, as will additional vali-
dation conditions. The PVT-Touch has potential to be an easy to use, 
portable, scalable, inexpensive, and modernized assessment of sleep loss 
in the natural environment.
Support (If Any): This work was supported by K23HL110216, 
K23HL083350, and P30NR011400.
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Introduction: Portable low-cost sleep monitoring devices are emerging 
as alternatives to existing ambulatory technologies for assessing sleep, 
sleep staging, and wakefulness. The Zeo sleep monitor uses wireless 
headband technology to provide sleep metrics and has shown initial 
promise in company-sponsored research in its ability to accurately de-
termine sleep, wake, and sleep stage as compared to the gold standard, 
polysomnography (PSG). In this investigator-initiated study, we sought 
to further examine the validity of wireless headband technology by com-
paring it to PSG and actigraphy.
Methods: Nineteen healthy subjects (7 females), aged 24.7±5.1 years, 
body weight 71.5±30.2 kg (all mean±SD), slept overnight in a sleep lab-
oratory as part of a larger study protocol. Subjects were given an eight 
hour sleep opportunity. A 30-second epoch-by-epoch analysis examined 
wireless headband technology for accuracy, sensitivity, and specificity 
in determining sleep or wake compared to actigraphy and to PSG. Addi-
tionally, these three measures were calculated for sleep stage in compari-
son to PSG. All PSG records were scored by the same technologist with 
an intrascorer reliability of ≥0.95. All data are reported as means±SD.
Results: Compared to actigraphy (n=16), the wireless headband identi-
fied sleep with an accuracy of 89.9±5.6%, specificity of 31.4±22.9%, 
and sensitivity of 93.7±6.4%, and Cohen’s Kappa statistic (κ) was 0.32. 
Compared to PSG (n=19), the headband identified sleep with an accuracy 
of 90.9±4.8%, specificity of 37.3±25.2%, and sensitivity of 98.0±2.0% 
(κ=0.40). For PSG stage comparison, accuracy, specificity, and sensi-
tivity for each stage were as follows: WAKE (90.9±4.8%, 98.0±2.0%, 
37.3±25.2%; κ=0.40); REM (88.0±6.1%, 89.7±6.3%, 81.2±20.6%; 
κ=0.63); LIGHT (75.8±7.4%, 80.8±9.0%, 70.1±13.8%; κ=0.51); DEEP 
(84.6±6.2%, 89.5±5.7%, 75.4±15.9%; κ=0.54).
Conclusion: These study findings provide further validation of wireless 
headband technology in the assessment of sleep, wakefulness, and sleep 
stage. These data suggest that wireless headband technology may be a 
useful alternative to existing ambulatory technology.
Support (If Any): VA San Diego Center for Excellence in Stress and 
Mental Health
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0302
ASSESSMENT OF AN AUTOMATED WIRELESS SYSTEM 
FOR SLEEP MONITORING IN DAYTIME NAPS
Cellini N1, McDevitt EA2, Ricker AA2, Rowe KM2, Duggan KA2, 
Mednick SC2

1Department of General Psychology, University of Padua, Padua, 
Italy, 2Department of Psychology, University of California, Riverside, 
Riverside, CA, USA

Introduction: A recently developed automated wireless system (WS) 
for sleep monitoring has been validated for assessing nighttime sleep 
but not daytime sleep (naps) in healthy adults. Given that naps have dif-
ferent sleep architecture than nighttime sleep, characterized by greater 
amounts of wakefulness, light sleep and lower sleep efficiency than noc-
turnal sleep, the aim of this report is to evaluate the validity of WS to 
correctly monitor daytime naps.
Methods: Thirty healthy, young adults (17F, age: 20.3±2.76yrs) com-
pleted a daytime polysomnographically (PSG) recorded nap with WS. 
PSG records were visually scored in 30-sec epochs according to AASM 
sleep staging criteria, whereas WS automatically scored epochs as wake, 
light (N1 and N2), deep (N3) or REM sleep. Accuracy and prevalence 
and bias adjusted kappa values (PABAK) were determined for each 
sleep stage. The Bland-Altman statistic was used to compare total sleep 
time (TST), sleep onset latency (SOL), wake after sleep onset (WASO), 
sleep efficiency (SE), and minutes spent in each stage of sleep.
Results: WS underestimated SOL and WASO and consequently overes-
timated TST and SE. In addition, WS overestimated the length of REM 
sleep compared to PSG. WS correctly identified 82% of PSG-defined 
REM sleep but it also scored respectively 27.63% and 22.86% of wake 
and light sleep epochs as REM. Accuracy/PABAK for each sleep stage 
were: wake 87%/0.74; light 75%/0.5; deep 91%/0.81, REM 81%/0.62.
Conclusion: The WS showed two main limitations: reduced ability to 
detect wakefulness, as shown by the underestimation of both SOL and 
WASO, and an over-scoring of REM sleep at the expense of wake and 
light sleep. However, sleep stage scores between PSG and WS showed 
agreement by PABAK ranging from moderate (light sleep) to high 
(wake, deep and REM sleep). In general, WS appears to be a reliable 
device to monitor daytime sleep while being cautious of its limitations.
Support (If Any): Support for this study was provided by Zeo, Inc and 
an NIH award to Sara Mednick: K01 MH080992.

0303
ONLINE TRAINING OF MANUAL SLEEP STAGING IN 
RODENTS
Wooden J, Ward C
Psychology, University of Houston-Clear Lake, Houston, TX, USA

Introduction: Manual sleep scoring in rodents is a time-consuming 
task that often creates a bottleneck in workflow in research laboratories. 
Even with the introduction of automatic sleep scoring software, heavy 
user intervention is often needed in order to ensure accuracy of scoring. 
The training of new personnel to score sleep can also be time-consum-
ing and inconsistent especially in laboratories that depend on transient 
student researchers.
Methods: To facilitate the ease of training and to standardize the train-
ing experience, an online training course was developed. This course 
was geared toward novice researchers who do not have previous ex-
perience with scoring sleep in rodents. To test the effectiveness of the 
course, XX number of naive participants were recruited to take part in 
the online sleep training class. To assess baseline proficiency, partici-
pants were given a pre-test and asked to score a continuous polysom-
nogram of mouse sleep following minimal instruction describing the 
three sleep states (wake, non-REM, and REM) based on EEG and EMG. 
Participants then took a training course, where they were given greater 
detail describing the different sleep states, presented example outputs, 

and given practice quizzes. To test the effectiveness of the training, par-
ticipants scored a new polysomnogram output.
Results: A dichotomous set of results were observed. For the top 50% 
of performers, accuracy in scoring sleep increased from 62% to 92% 
following the course. On the other hand, for the bottom 50% of perform-
ers, accuracy increased from 63% at baseline to only 68% after training.
Conclusion: This online course showed potential to be an effective 
method of training research personnel in the manual scoring of sleep in 
rodents. The dichotomous nature of training success will be explored. 
The varied responses could be due to participant motivation to perform 
well, aptitude for pattern recognition, or evidence that aspects of the 
course need to be strengthened.

0304
CAN WE BETTER TRANSLATE FINDINGS IN RODENT 
MODELS OF INTERMITTENT HYPOXIA TO PATIENTS 
WITH OSA?
Lim D, Gilliland J, Valverde L, Brady D, Kim E, Dillinger R, Huh C, 
Cozzan C, Galante R, Pack A
University of Pennsylvania, Philadelphia, PA, USA

Introduction: Cyclical intermittent hypoxia (CIH) is used in rodent 
models to assess the consequences of obstructive sleep apnea. While 
these studies have been of value, there are three issues: a) these studies 
typically use severe intermittent hypoxia that is not found in the major-
ity of patients with OSA; b) studies use fixed patterns of deoxygenation/
reoxygenation whereas in patients this is variable; c) the duration of de-
oxygenation/reoxygenation are typically equal whereas in patients de-
oxygenation is slower and reoxygenation rapid. We report an improved 
system to address these issues.
Methods: We made the following modifications to an existing system 
for CIH (Hycon): (1) placing an oxygen sensor that regulates the Hy-
con’s valves inside the home cage as close to the level of mice as possi-
ble; (2) incorporating a second O2 sensor at the level of the mice’s noses 
to validate the Hycon O2 sensor; (3) increased and fixed the number of 
inlets and outlets for the gas to safely circulate within the home cage-
-this permits rapid gas exchange in the mouse cage. Resultant oxygen 
saturation measurements were assessed in C57BL/6 male mice, age 4 
months (n=8) using the MouseOx collar clip sensor and StarrLife Rev 
6.3.10 MouseOx software.
Results: Given the highly efficient system, the follow O2 nadirs are ob-
tained at different FiO2: FiO2(%) (O2 nadir-O2 saturation): 15%(81%), 
14%(78%), 13%(76%), 12%(69%), 11%(63%), 10%(62%), 9%(54%), 
8%(50%), 7%(45%), 6%(39%), 5%(37%).
Conclusion: A new efficient delivery system for CIH permits dose re-
sponse studies, as well as varying the O2 nadir across the sleep period, 
and altering the relative speed of deoxygenation/reoxygenation. This 
system allows replication of the biology seen in OSA patients to bet-
ter explore how different patterns of deoxygenation/reoxygenation and 
nadirs affect the underlying pathogenesis of the consequences of OSA.
Support (If Any): NIH P01 HL094307 and K12 HL090021

0305
A NOVEL SYSTEM TO MEASURE BIOPOTENTIALS AND 
PROVIDE INTERFACE IN FREELY MOVING ANIMALS
Zielinski MR1, Gerashchenko L2, Karpova SA1, Gerashchenko D1,2

1Department of Psychiatry, Harvard Medical School/Veterans Affairs 
Boston Health Care System, West Roxbury, MA, USA, 2Neurotargeting 
Systems, Inc., Woburn, MA, USA

Introduction: Current methods that measure biopotentials in mice in-
volve either tethered systems that are restrictive and heavy on the ani-
mal or wireless systems using transponders that are large relative to the 
animal and surgically invasive for implantation; thus natural behavior/
activity is altered. We present a novel inexpensive system for measuring 
EEG/EMG signals and other biopotentials in mice that allows for natu-
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ral movement. Our system uses an arm that rotates freely and provides 
support to a container to which a telemetry transmitter is connected. The 
transmitter is also connected to a short tether and counterbalanced to 
eliminate pressure on the animal’s head.
Methods: Vigilance states of non-rapid eye movement sleep (NREMS), 
rapid eye movement sleep (REMS), and wakefulness during spontane-
ous sleep and after sleep deprivation using the gentle handling method 
were determined in mice using our new system and telemetry transpon-
ders implanted intraperitoneally. We also analyzed EEG power (0.5-20 
Hz range) and NREMS EEG delta power (0.5-4 Hz range; an indicator 
of sleep intensity) after these treatments.
Results: NREMS and REMS durations during spontaneous sleep and 
after sleep deprivation were similar between mice using the new system 
and the telemetry transponder system. EEG power and NREMS EEG 
delta power responses in mice using our new system showed the typical 
diurnal rhythms during spontaneous sleep and were similar to values 
found in mice using the telemetry transponders. Further, mice that used 
the new system exhibited typical enhanced NREMS EEG delta power 
responses after sleep deprivation and few signal artifacts. Moreover, 
similar movement activity counts were found in the new system com-
pared to the telemetry system.
Conclusion: This novel system for measuring biopotentials can be used 
for polysomnography, infusion, microdialysate, and optogenetic stud-
ies allowing reduced artifacts and more natural moving environment for 
more accurate investigation of biological systems and pharmaceutical 
development.
Support (If Any): Supported by NIH grant R01NS064193.

0306
TIME FRAME OF SELF-RATED SLEEPINESS IN THE 
EPWORTH SLEEPINESS SCALE
Cassel W, Balzer B, Lin Y, Kesper K
Clinic for Internal Medicine, Sleep Disorders Center, University Clinic 
Giessen and Marburg, Marburg, Germany

Introduction: Daytime sleepiness is routinely assessed with the Ep-
worth sleepiness scale (ESS) in patients with sleep wake disorders. It 
requires the estimation of the likelihood to fall asleep in eight daily life 
situations. The wording “This refers to your usual way of life in recent 
times” keeps the time scale for this assessment vague. We were inter-
ested in the actual time frame used by untreated patients with obstructive 
sleep apnea (OSA) and patients treated with continuous positive airway 
pressure (CPAP) to estimate their sleepiness.
Methods: On the backside of the ESS sheet, a time scale with a range 
from “one day” to “30 years or more” was printed. Patients rated what 
“in recent times” meant to them. In addition, ESS scores and type of visit 
(diagnosis (D), treatment check (T)) were evaluated.
Results: 94 diagnostic and 73 CPAP patients participated. Untreated pa-
tients based their sleepiness assessment on a median time frame of 24 
months (Q1 12, Q3 60 months). Patients treated with CPAP administered 
a significantly (p < .001) shorter time scale of six months (Q1 3 months, 
Q3 24 months). The time scale was independent from sleepiness sever-
ity (D r = 0.039, p = .708, T r = -0.044, p = .701) for both patient groups. 
As expected, diagnostic patients were sleepier than treated patients (me-
dian ESS score D 9 (Q1 6, Q3 13), T 6 (Q1 4, Q3 9), p < .001).
Conclusion: Untreated OSA Patients use a long time frame of 2 years to 
estimate their habitual sleepiness while patients treated with CPAP apply 
a much shorter time scale of 6 months. This indicates an adjustment of 
the subjective time scale due to treatment related changes and should be 
taken into account when the ESS is used to evaluate sleepiness changes.

0307
MULTIPLE PERFORMANCE COUNTERMEASURES IN A 
SINGLE MODELING FRAMEWORK
Phillips AJ, Breslow ER, Klerman EB
Division of Sleep Medicine, Brigham & Women’s Hospital, Harvard 
Medical School, Boston, MA, USA

Introduction: Sleep deprivation and circadian misalignment can cause 
fatigue, resulting in reduced worker performance and increased risk of 
accidents. In many industries, there is incentive for reducing fatigue 
through the use of countermeasures, including naps, light, and phar-
maceuticals. Currently, however, methods do not exist for guiding the 
optimal use of these countermeasures in combination. Here, we address 
this issue through the development of a model that includes basic sleep 
physiology and all of these types of countermeasures. The model is able 
to predict both sleep/wake state and performance levels.
Methods: Our physiologically-based model includes the sleep/wake 
switch, the circadian pacemaker, and the sleep/wake homeostatic drive. 
All parameters of this model have previously been rigorously con-
strained based on physiology. Included in the model are: (i) effects of 
light on the circadian pacemaker; and (ii) realistic pharmacodynamics 
for caffeine and for melatonin. We apply the model to simulating the ef-
fects of multiple countermeasures at different times and doses.
Results: Provided with a sleep/wake, light/dark, and caffeine and/or 
melatonin schedule, the model makes dynamic predictions of sleep/
wake state, sleep latency, and performance. Any combination of nap, 
light, and pharmaceutical countermeasures can then be simulated and 
compared to baseline. For example, for an individual who must work at 
night, the combination of a morning light countermeasure, a pre-work 
nap, and a caffeine dose boosts predicted performance to daytime levels.
Conclusion: We have developed the first model that realistically in-
corporates the effects of multiple fatigue countermeasures on sleep and 
performance. This model will be a useful tool in operational settings for 
testing candidate schedules and guiding the use of countermeasures to 
reduce fatigue and optimize performance.
Support (If Any): This work was supported by the National Space 
Biomedical Research Institute through NASA NCC 9-58 (PF02101, 
HFP01701, HFP01603, and HFP02802); and the National Institute of 
Health (P01-AG009975, RC2-HL101340, R01HL114088, and K24-
HL105664).

0308
AN EXAMINATION OF THE USE OF A NONLINEAR 
DYNAMIC MODEL FOR PREDICTING THE EFFECT OF 
AIRCRAFT NOISE ON SLEEP
McGuire S, Davies P
Mechanical Engineering, Purdue University, West Lafayette, IN, USA

Introduction: Aircraft noise can disrupt the sleep of those living around 
airports. While models have been developed for predicting this impact, 
most only predict the percent awakened to each noise event. In order 
to relate sleep disturbance to potential next day or longer-term health 
effects, it may be useful to predict the duration spent awake and change 
in depth of sleep.
Methods: A model by Massaquoi and McCarley which can predict as-
pects of sleep including slow wave activity, rapid eye movement (REM) 
and awakenings, was examined to determine whether it could be modi-
fied to predict noise-induced sleep disturbance. Polysomnography data 
for 76 subject nights from a previous aircraft noise and sleep study, fund-
ed by the UK Department for Transport, was examined to determine 
how to alter the model.
Results: To predict sleep patterns observed in the dataset, a model which 
predicts Tonic REM, Phasic REM and awakenings was added to predict 
activity during a REM period. This model was developed by examining 
the occurrence of rapid eye movement in the dataset. An exposure term, 
dependent on the maximum indoor noise level, was also added to predict 
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changes in sleep for different noise levels. The developed model was 
used to predict sleep disturbance of people exposed to different flight 
operation scenarios and an increase in time spent awake and a decrease 
in slow wave sleep due to noise exposure was predicted, the magnitude 
of these changes were dependent on the number, level and time of the 
aircraft events.
Conclusion: The model was able to capture the mean changes in sleep 
found in the obtained dataset as well as similar changes in sleep due 
to noise exposure as predicted by other models. Perhaps with further 
refinement this model could be a useful tool for predicting the effect of 
nighttime noise on communities.
Support (If Any): FAA/NASA/Transport Canada/DOD/EPA PART-
NER Center of Excellence. Opinions, findings, conclusions and recom-
mendations expressed in this material are those of the authors and do 
not necessarily reflect the views of PARTNER sponsoring organizations.

0309
POLYSOMNOGRAPHIC VALIDATION OF ACTIGRAPHY IN 
HEALTHY ADULTS
Langguth JJ, Jones CW, Ecker A, Basner M, Dinges DF
Department of Psychiatry, Perelman School of Medicine, University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Actigraphy is a widely used technique to infer sleep-
wake behavior, but published validation studies using behavioral ob-
servation and polysomnography (PSG) in healthy subjects in controlled 
environments are rare. The objective of this study was to validate Philips 
Respironics Actiwatch AW64 with PSG via epoch-by-epoch agreement 
of concurrent behavioral states.
Methods: N=22 healthy adults (mean age 35.1 ± 9.0 y [SD]) partici-
pated in a protocol that included 115 laboratory days with scheduled 
8h time in bed (TIB) periods. Subjects continuously wore the actigraph 
on the wrist of the non-dominant arm. The actigraph analysis software 
Actiware 5.59.0015 automatically assigns 3 discrete behavioral states 
(i.e., active wake, resting wake, sleep). For this analysis, resting wake 
and active wake were combined in the wake category. Obvious mis-
classifications in the automatic scoring of the actigraphy software were 
corrected by human scoring independent of validation criteria (this was 
< 1.5% of all data). Objective documentation (i.e., validation criteria) of 
wakefulness was accomplished by continuous behavioral monitoring of 
subjects, while sleep was verified by PSG during scheduled daily sleep 
periods.
Results: In a double-blind epoch-by-epoch analysis (N=331,200 thirty-
second epochs), the Actiwatch algorithm correctly identified 97.0% of 
sleep epochs (sensitivity) and 96.2% of wake epochs (specificity). The 
overall accuracy of the algorithm for a 24-h period was 96.4%, with an 
almost perfect chance-corrected agreement (κ=0.914). Validation analy-
ses confined to only 8-h TIB periods for sleep correctly identified 97.0% 
of sleep epochs (sensitivity), 46.4% of wake epochs (specificity), and 
had 89.9% accuracy with a moderate agreement (κ=0.509). Actiwatch 
sleep time overestimated PSG sleep time for the 24-h period by 26.4 min 
(95% CI 18.0-34.8 min; P < 0.0001).
Conclusion: These results confirm the utility of the Actiwatch for the 
investigation of rest-activity cycles in healthy adults.
Support (If Any): Work funded by the National Space Biomedical 
Research Institute through NASA NCC 9-58, and NIH CTRC UL1 
TR000003.

0310
FINE STUCTURE OF SLEEP ANALYSIS: INTRACRANIAL 
HUMAN SLEEP RECORDINGS VARIABILITY ACROSS 
CORTICAL GRIDS
Kohrman A, Kohrman M, Van Dronglen W
Pediatrics, University of Chicago, Chicago, IL, USA

Introduction: Sleep is traditionally scored using large electrode fields. 
These fields are the sum of multiple gyri and multiple brain regions. 
Diferences in sleep recording between gyri and contrlateral regions has 
not been explored in depth.
Methods: In order to study fine scale sleep patterns, clips of Long-Term 
ECOG recordings of children with focal epilepsy were scored for sleep 
stage. A new suite of software in MATLAB was written to study sleep 
power spectra. Scored scalp recordings associated the Ecog with were 
taken and broken up into ten-second epochs, these were converted to 
power spectra and by channel averages were calculated, generating a 
very clean power spectrum for the particular electrode. A further pro-
gram was developed to study cross-correlational relationships across 
channels.
Results: Differences between focal and non focal regions and contralat-
eral relationships which were examined through analysis of the power 
spectra for regions of interest. Initial results indicate that the power 
spectra for individual regions remain very similar over the course of 
the recordings. Furthermore, differences in sleep patterns between focal 
and non-focal regions especially in the 12 to 14 Hz region have been 
observed, indicating a difference in the amount of sleep spindle activity 
present.
Conclusion: DIfferences in the sleep spindle content across and be-
tween small fields of Ecog recordings in human ecog recordings my 
provide insite into the micro processes of sleep further patient recordings 
may lead to additional understanding of the cortical processes occuring 
during sleep
Support (If Any): Falk Foundation

0311
DERIVATIVE ANALYSIS OF SLEEP/WAKE STATE 
TRANSITIONS USING EXTRACELLULAR LACTATE 
CONCENTRATION
Harmon H, Naylor E, Aillon DV, Akers EL, Johnson D, Petillo PA
Pinnacle Technology, Inc., Lawrence, KS, USA

Introduction: Extracellular lactate concentration has been demonstrat-
ed to rapidly change with neuronal activity and, as such, provides an 
excellent correlation to wake, NREM and REM states. Biosensor mea-
surements of extracellular lactate are accomplished on a rapid timescale 
(1 Hz) and provide a high degree of temporal resolution directly corre-
lating to electroencephalographic (EEG) activity. We measured the rate 
of change in extracellular lactate concentration and computed the 1st 
and 2nd derivatives of this change.
Methods: Twelve C57Bl/6J mice were implanted with cortical and in-
tramuscular recording electrodes and lactate biosensors inserted in the 
prefrontal cortex. After recovery from surgery, mice were connected to 
a lightweight tether and placed in the recording chamber. Simultaneous 
EEG, EMG and biosensor data was recorded over a 24 h period. EEG 
and EMG data were hand-scored into 10 sec. epochs.
Results: Changes in lactate concentration correspond to changes in 
wake, NREM and REM states because of the increased energetic de-
mands of neurons in waking and REM sleep. The changes in lactate 
concentration are abrupt, significant and highly reproducible. In general, 
a change from NREM to wake and NREM to REM corresponds to an 
increase in lactate concentration, and this transition is readily identified 
based on the derivatives. Using just the lactate biosensor trace and its 
derivatives, an expert scorer was able to score these transitions over mul-
tiple animals with 80-90% accuracy relative to the same data scored via 
EEG/EMG.
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Conclusion: This derivative analysis readily identified wake to NREM, 
NREM to wake, and NREM to REM transitions. Given the high degree 
of correspondence between changes in lactate concentration and sleep 
state, the derivative analysis may be automated to identify key sleep 
transitions. In combination with advance machine learning algorithms, 
an automated rule set capable of classifying sleep/wake state transitions 
in mice using only changes in lactate concentration measurements may 
be possible.

0312
AUTOMATED ONLINE SLEEP STAGING
Garcia G2,1, Bellesi M1, Riedner BA1, Tononi G1

1Psychiatry, University of Wisconsin, Madison, WI, USA, 2Clinical Site 
Research, Philips, Briarcliff, NY, USA

Introduction: Verifying the validity of sleep research approaches where 
intervention is decided on detection of specific sleep stages, requires 
a system that can automatically and on-an-online-basis determine the 
user’s current sleep stage. We consider an embodiment of such a system 
that uses frontal EEG and EOG signals and focus here on the data pro-
cessing algorithms.
Methods: The signals from FPz, left ocular channel, and right ocular 
channel were recorded from five subjects for five nights. Manual scoring 
of the data was done by an expert on the basis of 30-second long epochs. 
For each epoch, sleep stages: N1, N2, N3 and R, and the wake stage 
were considered. In the algorithm, a hierarchical approach was used in 
which REM is first categorized against all other stages using EOG sig-
nals. NREM and wake stages are then categorized using a state machine 
that considers both EEG and EOG signals.
Results: The performance evaluation was done following a within-sub-
ject one-leave-out procedure where the recordings of four nights were 
used to tune the REM decision tree and the state machine. The fifth night 
was used to estimate the performance using the kappa statistic: (Pa-Pe)/
(1-Pe) where Pa is the average accuracy and Pe is the random agree-
ment probability. Five possible epoch durations (T) were considered: 
multiples of 6 from 6 to 30 seconds. As expected Kappa increases with 
T. The value of T at which the increase in Kappa diminishes occurs for 
T=12 seconds (Kappa=0.65, Pa=0.82). This duration (shorter than half 
the 30-seconds standard) allows timely intervention with short latency 
at a desired sleep stage.
Conclusion: Using frontal EEG and EOG signals, we built an algorithm 
to automatically score sleep stages on the basis of 12-second long ep-
ochs (average kappa 0.65 and average accuracy 82%).

0313
AN OPEN-SOURCE, REAL-TIME, AUTOMATIC STATE 
DETECTION SYSTEM
Gross BA, Poe GR
Anesthesiology, University of Michigan, Ann Arbor, MI, USA

Introduction: Manual scoring in sleep studies is time-consuming and 
results in research delays and increased personnel costs. In addition, off-
line scoring does not allow for real-time feedback control based on the 
sleep or waking state of the animal. We have developed an on-line state 
detection system based on our previously published off-line software, 
Auto-Scorer, for real-time automated scoring of user-defined sleep and 
waking states in rats—potentially extendable to other animals.
Methods: The system contains a manual scoring mode and the real-time 
automated scoring mode. The manual scoring mode allows the user to 
score a small number of epochs of each user-defined sleep or waking 
state. The system then displays two 3-dimensional plots. The first plot 
includes power spectral densities (PSD) of the electroencephalographic 
(EEG) signal in the delta, theta, and sigma frequency bands for each 
epoch. The PSD of the electromyograph (EMG), the delta PSD to theta 
PSD ratio and sigma PSD multiplied by theta PSD of each epoch make 
up the second plot. These graphs are used to determine threshold set-

tings for the logic-based automated scoring mode. The ability of the au-
tomated system to score in real-time was evaluated by acquiring data 
in 2-second epochs from a freely behaving 6-month-old male Sprague 
Dawley rat implanted with nuchal EMG and both frontal and parietal 
EEG electrodes.
Results: The results showed that the on-line system was capable of 
automatically scoring a 2 second epoch every 1.76 seconds. Therefore, 
there is a 0.24 second overlap between adjacent epochs.
Conclusion: This on-line version of our previously published automat-
ed state scoring system is capable of running in real-time and has time 
for additional calculations to be included in the logic algorithm without 
dropping data between epochs. This system can be used for automated 
user-defined feedback to the animal and will be made available via an 
open-source license.
Support (If Any): This research is supported by the NIH (NIH-1 R01 
MH60670-11) and the University of Michigan, Dept. of Anesthesiology.

0314
MANUALLY DETERMINING ACTIGRAPH REST INTERVALS 
FOR SOFTWARE ANALYSIS: SLEEP DIARY TIMES VERSUS 
ACTIWATCH EVENT MARKER TIMES
Francetich J, Taylor DJ
Psychology, University of North Texas, Denton, TX, USA

Introduction: : Sleep diaries and actigraphy are generally used concur-
rently to document subjective and “objective” sleep behaviors. Unfortu-
nately, people sometimes fail to use event markers on their actigraphs, 
requiring the scorer to use diary bedtimes and risetimes to determine 
actigraph rest intervals. This is troubling because self-reported diary 
bedtimes and wake times often do not match objective assessments. 
This decreases confidence in “objective” data (e.g., sleep onset, termi-
nal wake times) extracted from scored actigraph data. The purpose of 
this study was to determine if two methods of determining rest intervals 
(event marker or sleep diary) revealed significant differences in “objec-
tive” scored actigraph data.
Methods: College students (N=64) were recruited for a parent study ex-
amining influenza vaccine responses in people with and without insom-
nia. Participants wore actiwatches and left daily sleep diary voicemails 
for one week. They were instructed to press the actiwatch event marker 
button at bedtimes and risetimes that matched their sleep diaries. If the 
sleep diary times and event marker times yielded discrepancies over 30 
minutes, or if either data point was missing, the data was deemed invalid 
and was excluded from current analyses
Results: Repeated-measures Multivariate Analysis of Variance 
(MANOVA) comparing averaged actigraphy sleep parameters (e.g., 
SOL, TWAK, NWAK, WASO, TST, SE, and TIB), determined by sleep 
diary versus event marker based rest intervals (30-second epochs; wake 
threshold values = 20 activity counts) revealed significantly differences 
between sleep diary and event marker based sleep parameters (p < .001). 
Follow-up univariate analyses showed statistically differences on all 
variables except SOL, WASO, and TIB, but effect sizes were small.
Conclusion: Differences between the two rest interval methods were 
statistically significant, may not be clinically significant. For the confer-
ence, further analyses will be performed comparing methods including 
days with more discrepant data (> 30 minutes).
Support (If Any): Research supported by National Institute of Allergy 
and Infectious Diseases grant AI085558.
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0315
EVALUATIONS OF EFFECTS OF HIGH REBOUND AND LOW 
REBOUND MATTRESS PADS ON NOCTURNAL SLEEP AND 
ITS ASSOCIATED PHYSIOLOGY
Chiba S1,4, Yagi T2, Ozone M3,4, Sato M4, Nishino S4

1Department of Otorhinolaryngology, Jikei University School of 
Medicine, Tokyo, Japan, 2Ota Sleep Disorders Center, Kawasaki, 
Japan, 3Department of Psychiatry, Jikei University School of Medicine, 
Tokyo, Japan, 4Stanford Sleep and Circadian Neurobiology Laboratory, 
Stanford University School of Medicine, Palo Alto, CA, USA

Introduction: Several new materials for mattresses have been in-
troduced recently. Although some of these, such as low rebound (or 
pressure-absorbing) and high rebound mattresses have fairly different 
characteristics, effects of these mattresses on sleep have never been 
evaluated. In the current study, we evaluated effects of airweave™(a 
high rebound [HR] mattresses) on sleep and its associated physiology 
and the effects were compared to those of a low rebound mattress (LR).
Methods: The study was conducted in 10 healthy males, with a ran-
domized cross over single-blind design of one night PSG (23:00 to 
7:00) at the sleep laboratory with 1-2 day intervals. The mattress pads 
were placed on regular beds equipped in the laboratory. The mean age 
(±SD) of the 10 subjects was 26.7±7.7 yrs, height, 169.6±6.3cm, weight, 
61.9±5.2kg, BMI, 21.2±1.7, PSQID, 3.0±0.7, 3% ODI, 2.3±1.1, RDI, 
1.8±1.2. In addition to the PSG, number of roll-over during sleep, au-
tonomic nerve activity (by monitoring EKG heart rate variability), core 
rectal temperature monitoring were assessed. Subjective sleep evalua-
tions were done on the following morning, using visual analogue scales 
(good sleep [VAS-S] and performance [VAS-P] ) and the Stanford 
sleepiness scale (SSS). Performance was also evaluated with psychomo-
tor vigilance test (PVT). The significances of the differences of effects 
between HR and LR were evaluated with the paired-t test, except effects 
of rectal temperature monitoring for which a repeated measures ANOVA 
with a grouping factor (mattress types) was applied.
Results: Subjects entered sleep rapidly with both HR (7.1±2.1 min) and 
LR (9.1±2.6 min). Interestingly, the core body temperature was rapidly 
and continuously decreased with HR and reached the nadir (36.0 C°) at 
2:00-3:00, while decline of the temperature with LR was modest and re-
mained 0.4 C° higher than that with HR between 1:00 to 2:00. A signifi-
cant increase in Stage 4 sleep was found with HR between 23:00 to 1:00. 
In addition, decrease in sympathetic nerve activity was prominent with 
HR between 23:00 to 1:00. There was non-significant tendency of lower 
numbers of rollover and elapsed time to fall in sleep after the rollover 
with HR compared to LR. Subjective wakefulness and performance in 
the next morning with HR was improved marginally significantly.
Conclusion: Our results suggest that effective heat loss while in bed oc-
curred with HR, and this may facilitate restorative sleep.
Support (If Any): The study was supported by a research contract from 
Airweave (to Ota Sleep Disorders center).

0316
CROWDSOURCING SLEEP SPINDLE IDENTIFICATION: 
PRECISION AND RECALL OF EXPERTS, NON-EXPERTS, 
AND AUTOMATED METHODS
Warby S1, Wendt SL1,2, Welinder P3, Moore HE1, Carrillo O1, 
Jennum P2, Perona P3, Mignot E1

1Center for Sleep Sciences and Medicine, Stanford, Palo Alto, CA, 
USA, 2Danish Center for Sleep Medicine, Glostrop University 
Hospital, Glostrop, Denmark, 3Computational Vision Laboratory, 
California Institute of Technology, Pasadena, CA, USA

Introduction: Sleep spindles are brief (≥0.5 s) bursts of brain activ-
ity in the sigma range (11-16 Hz) and a defining feature of stage N2 
sleep. In sleep clinics, spindles are traditionally identified by visual 
inspection of the EEG by trained technologists. However, automated 
methods of spindle detection have also been developed. The purpose 

of this study is to quantitate and compare the precision and recall of 
spindle identification by trained experts, non-experts, and automated 
spindle-detection algorithms.
Methods: In order to collect a large sleep spindle dataset, we have de-
signed a novel internet interface to crowdsource the data collection. 
The interface was used to facilitate the presentation of EEG data and 
allow the visual identification of sleep spindles by two groups of an-
notators: trained experts (Registered Polysomography Technologists), 
and non-experts who were trained using written instructions. The EEG 
data presented was selected randomly from stage N2 sleep of 110 nor-
mal subjects (57±8 years; mean±SD). We also developed methods to 
aggregate the expert data into a ‘ground truth’ and measure individual 
performance against this standard.
Results: Using the internet interface, we recruited 20 experts and 114 
non-experts, who in total viewed 32,112 epochs of sleep EEG data. The 
precision of experts (0.81±0.11) was substantially higher and less vari-
able than non-experts (0.48±0.19), although recall was comparable be-
tween the expert (0.63±0.15) and non-expert (0.63±0.17) groups. We 
also found systematic differences between automated and human an-
notation methods.
Conclusion: Crowdsourcing the annotation of sleep data using an inter-
net interface is an efficient method to collect data from a large number 
of annotators, even for difficult tasks such as sleep spindle identification. 
Differences exist in the precision and recall of spindles identified by ex-
perts, non-experts and automated methods of spindle detection.
Support (If Any): SCW is supported by a CIHR Banting Postdoctoral 
Fellowship and the Brain and Behavior Research Foundation.

0317
APNEA SOUND ANALYSIS BY ACOUSTIC 
SPECTROGRAPHY AND FAST FOURIER TRANSFORM (FFT) 
WITH HIGH-RESOLUTION APNEA SOUND DETECTED BY A 
PIEZOELECTRIC SENSOR
Sato S1,2, Kanbayashi T2, Sagawa Y2, Tokunaga J2, Sato M1,2, Sakai N1, 
Shimizu T2, Nishino S1

1Sleep & Circadian Neurobiology Laboratory, Stanford University 
School of Medicine, Palo Alto, CA, USA, 2Neuropsychiatry, Akita 
University Graduate School of Medicine, Akita, Japan

Introduction: Overnight polysomnography requires uncomfortable at-
tachment of EEG cords and many other sensors for sleep-disordered-
breathing (SDB) screening, which might affect the sleep pattern of a 
patient. A combination of a noninvasive piezoelectric sensor and an 
IC-recorder may enable us comfortable sleep monitoring and easy re-
cording of high-resolution respiration sound, which a conventional full 
polysomnography system cannot execute due to the limitation of sam-
pling frequency (mostly <1 kHz) of recording devices and the less sensi-
tivity for detecting high-frequency sound of respiration sensors.
Methods: Two flat and thin piezoelectric sensors connected to an IC 
recorder via an (x 10) amplifier were placed under a bed sheet on a mat-
tress on a bed at homes of healthy volunteers and apnea patients for one 
night. Signals were recorded on MP3 format at 64 kb/s by the IC re-
corder. After the recording, the data were converted to wave format data 
of 44.1 or 22 kHz sampling for further signal analysis on a computer. To 
analyze the high-frequency respiration sounds, the signal was high-pass 
filtered at 400 Hz with a Bessel (8-pole) filter to diminish the predomi-
nant heart-sound signal and fast-Fourier transform (FFT) analysis was 
applied by using Clampfit analysis software.
Results: Spectrograph display on a PC screen of respiration sound after 
short-time FFT showed respiration-signal-pattern difference between 
normal, snoring, rebreathing, obstructive breathing and apnea. For 
the power spectral density (PSD) analysis, FFT was performed every 
524288 points (12 s) with each respiration sound. Ratio of the sum of 
PSD between high (700-1200 Hz) and low (100-600 Hz) frequency 
ranges (HF/LF) was higher during obstructive breathing (0.9) than dur-
ing normal breathing (0.4) for 1 min each. Background and AC power 
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noises seemed less problematic probably because the sensor was acous-
tically shielded by patient’s body and bed mattress.
Conclusion: The combination of wide-frequency range sensor and IC 
recorder is suitable for a high-quality respiration-sound recording. High-
resolution respiration-sound analysis method may provide us a new easy-
to-use and precise tool to screen SDB patients from normal subjects.

0318
THE EXPERIENCE OF SLEEP INERTIA IN DEPRESSED, 
SLEEPY, AND HEALTHY INDIVIDUALS
Kanady JC, Harvey AG
Psychology, UC Berkeley, Berkeley, CA, USA

Introduction: Sleep inertia is a transitional state of lowered arousal im-
mediately following a sleep period. The broad aim of this study was to 
conduct a detailed and systematic investigation of the sleep inertia ex-
perience. The first aim was to begin the process of developing a subjec-
tive measure of sleep inertia, the Sleep Inertia Questionnaire (SIQ). The 
second aim was to compare subjective reports of sleep inertia in healthy 
individuals, individuals with symptoms of depression, and individuals 
who report daytime sleepiness.
Methods: We developed a 30-item scale, the SIQ, to assess four poten-
tial constructs of sleep inertia: behavioral, physiological, cognitive, and 
emotional. Each item is rated on a scale from 1 (not at all) to 5 (all the 
time). The SIQ also measures sleep inertia duration. The SIQ was ad-
ministered online to 356 undergraduates of the University of California, 
Berkeley (age: 20.4±2.4 years; 187 females). Of this sample, 123 were 
healthy, 108 had symptoms of depression (QIDS-SR>5), 60 reported 
daytime sleepiness (ESS>10), and 65 had both symptoms of depression 
and daytime sleepiness (QIDS-SR>5 and ESS>10). Results:
Results: Total SIQ scores significantly differed between groups (F=16.0, 
p<0.01) with the depressed and sleepy group having the highest score 
(92.3±26.4), followed by the sleepy group (92.1±24.4), followed by the 
depressed group (74.1±25.0), and last, the healthy group (72.79±22.8). 
Further, there were significant group differences for behavioral (F=12.2, 
p<0.01), physiological (F=13.9, p<0.01), cognitive (F=16.6, p<0.01), 
and emotional (F=10.9, p<0.01) correlates of sleep inertia and sleep in-
ertia duration (F=3.3, p=0.02).
Conclusion: Development of the SIQ will allow for an easy and de-
tailed account of sleep inertia. We are currently working on validating 
this questionnaire. Further, to the best of our knowledge, this is the first 
study to demonstrate differences in the experience of sleep inertia across 
groups and these findings may have treatment implications.
Support (If Any): This project was supported by the National 
Science Foundation Graduate Research Fellowship awarded to 
Jennifer C. Kanady.

0319
ARE “SMART” ALARM CLOCKS EFFECTIVE AT 
IMPROVING WAKING EXPERIENCE FOLLOWING A 
DAYTIME NAP?
Ricker AA1, Cellini N2, McDevitt EA1, Duggan KA1, Rowe KM1, 
Mednick SC1

1Psychology, University of California, Riverside, Riverside, CA, USA, 
2General Psychology, University of Padua, Padua, Italy

Introduction: “Smart” alarm clocks (SAC) are designed to wake in-
dividuals from light sleep and claim to improve waking experience. 
However, this claim has not been experimentally examined. Therefore, 
we tested three groups (SAC-wake, timed-wake, self-wake) following a 
daytime nap, and examined group differences in 1) last stage of sleep, 2) 
working memory performance, and 3) subjective sleepiness.
Methods: 34 healthy, young subjects (16F) took a polysomnograph-
recorded nap with a SAC-equipped automated wireless system. In the 
SAC-wake group (n=11), the investigator set a wake time window, and 
the device determined the exact wake time within that window. In the 

timed-wake group (n=15), the investigator woke subjects at a set time. 
In the self-wake group (n=8), participants woke naturally. The depen-
dent measures were last stage of sleep (“sleep”), Descending Subtrac-
tion Task (DST), Karolinska Sleepiness Scale (KSS), and a mood scale. 
DST was administered both before (train) and after (test) the nap. KSS 
and mood were assessed immediately following the nap. Group differ-
ences in sleep were assessed with chi-square. Paired t-tests compared 
DST train and test, and correlations examined associations between 
post-nap performance, sleepiness, and mood. ANOVA compared group 
differences in performance and sleepiness.
Results: There were no group differences in sleep (p=.96). DST per-
formance decreased from train to test across groups (p <.001), and per-
formance at test was negatively correlated with sleepiness (p=0.018) 
and positively correlated with mood following the nap (calm: p=0.012; 
relaxed: p=0.001). However, there was no difference in post-nap perfor-
mance (p=0.43) or sleepiness (p=0.38) between groups.
Conclusion: Although working memory decreased after a nap, this 
effect was not modified by the “smart” alarm clock intervention. Fur-
thermore, no differences were found in sleep, working memory, or sub-
jective sleepiness between groups. These results suggest that for short 
periods of daytime sleep the “smart” alarm clock does not influence final 
stage of sleep or waking experience.
Support (If Any): Support for this study was provided by Zeo, Inc and 
NIH funding awarded to Sara Mednick: K01 MH080992.

0320
COMPARATIVE VALIDITY AND RELIABILITY OF 
POLYSOMNOGRAPHY, ACTIGRAPHY, AND WIRELESS 
SLEEP MONITORS IN CLINICAL RESEARCH
Vandrey R1, Smith MT1, Morgan P2, D’Souza D2, Hampson A3

1Johns Hopkins University, Baltimore, MD, USA, 2Yale University, 
New Haven, CT, USA, 3National Institute on Drug Abuse, Bethesda, 
MD, USA

Introduction: Sleep is integral to physical and mental health, and is 
an important outcome for clinical research. A number of products are 
available for the objective assessment of sleep in outpatient settings. Ac-
tigraphy (ACT) is an established technology, but the type and validity of 
data generated is limited. Newer products include ambulatory polysom-
nography (PSG) devices and wireless, headband sleep monitors (WSM). 
There is potential for enhanced outpatient clinical sleep data with these 
newer devices versus ACT, but research examining the comparative re-
liability and validity of each device, particularly in outpatient clinical 
research settings is needed.
Methods: Study participants were recruited into one of two controlled 
clinical trials for the treatment of cannabis use disorders. In one trial, 
participants are instructed to use ACT and WSM nightly. In addition, 
on 5 occasions ambulatory PSG assessments are conducted along with 
ACT and WSM. In the second trial, PSG and WSM are assessed simul-
taneously in the laboratory on 7 occasions. Scoring of the ACT data was 
conducted using the Cole-Kripke automated scoring algorithm. Data 
from the WSM device (Zeo) was calculated using an automated algo-
rithm equipped as part of the device. Scoring of the PSG data was con-
ducted in accordance with the AASM Manual for the Scoring of Sleep 
and Associated Events.
Results: Preliminary data from 7 enrolled patients from Experiment 1 
are as follows. PSG has been the most reliable, having obtained sleep 
data on 82% of scheduled nights, compared with 58% for ACT and 48% 
for WSM. Total sleep time assessed by ACT and WSM was positively 
correlated (r = .64) on nights when both assessments were obtained from 
a participant, but recorded awakenings has been discordant (r = -.33). 
Most PSG’s have yet to be scored, but on one night where all three de-
vices captured data, there was agreement between PSG and WSM on 
most outcomes. ACT showed a much delayed awakening time, but it 
could be that the participant removed the PSG and WSM equipment and 
returned to sleep.
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Conclusion: Although preliminary, PSG appears to be the most reli-
able device, but is associated with high cost and significant participant 
burden. Several participants have had difficulty obtaining data from the 
WSM device despite self-reported compliance with instructions to use 
it. Most missing ACT data seems to be from participant non-compliance. 
Additional scored PSG sleep nights are needed to assess the comparative 
validity of ACT and WSM.
Support (If Any): U01-DA031784

0321
PHASIC K WAVE ACTIVITY: THE MARKER OF SLEEP 
INSTABILITY
Bernath I, Szakacs Z
Neurology, Military Hospital, Budapest, Hungary

Introduction: Punctation of sleep with frequent phasic changes reduces 
its restorative capacity and can have serious daytime consequences. 
These changes represent a large scale of activation ranging from slow 
EEG events, underlying some CAP patterns, to fast rhythms, coined by 
AASM as arousals. Sometimes subtle EEG changes as phasic K waves 
or complexes -not identifying even a CAP phase- are the only detectable 
alterations. Although K waves will not fulfill scoring criteria, but when 
present, especially in cases with forensic aspects, are of great value. To 
illustrate we attach incidents of sleep behind the wheel cases,where our 
patients were at fault for the accident.
Methods: Past year 36 accident involved drivers (11 female and 25 
male, age between 22-48 years) have been referred to our laboratory. 
In the framework of forensic investigation they underwent whole night 
polisomnography followed by MWT testing.
Results: Two cases remained unremarkable, 12 cases had different type 
of OSAS, in 10 cases upper airway resistance syndrome was revealed, 
while in 12 cases the only finding was NREM sleep disruption by K 
complex sequences. Patients presenting K wave abnormality alone, 
were younger with normal BMI and had significantly higher Epworth 
indicies. In this subgroup all patients had positive MWT, sleep latency 
ranging between 4-8min and 5 of them had two or more soREM. On fol-
low up 9 of them started effective CPAP therapy giving rise to resolution 
of daytime sleepiness.
Conclusion: While AASM arousal and increased CAP rate is a clear-
cut evidence for sleep disruption, our finding of phasic K wave activity 
represents non visible sleep fragmentation. At large, in normal cases, K 
wave is accepted as reactive sleep stabilizer, sometimes strong enough 
to overcome disturbing factors, without the need for cortical arosual. 
While when evaluating daytime sleepiness, especially with forensic 
consequences, this pattern could come into consideration as a possible 
marker of sleep instability.

0322
RE-EVALUATION OF THE IRLS: A PILOT STUDY
Mitchell UH1, Eggett D2

1Exercise Sciences, Brigham Young University, Provo, UT, USA, 
2Statistics, Brigham Young University, Provo, UT, USA

Introduction: In 2003 the 10-question IRLSSG rating scale (IRLS) 
was developed as a means of assessing the severity of restless legs syn-
drome. Subsequently, two subscales were identified: symptom severity 
and symptom impact. The question was posed, which of the two sub-
scales was more responsive to change with treatment? This pilot study 
was undertaken to address this question. An additional focus of the study 
was to address the potential clinical need to streamline the instrument 
for increased clinical use when measuring change in symptom severity 
and impact.
Methods: Questionnaires of 54 patients (38 in the treatment and 16 in 
the control group), who participated in a randomized controlled trial, 
were reviewed. The study assessed the effects of a 4-week near-infrared 
light treatment to the lower legs on symptoms associated with RLS. The 

change in IRLS score over the 4-week trial was computed. We assessed 
the relationship between changes with treatment to the two subscales, 
evaluated which questions related well to change, and which questions 
were redundant.
Results: The questions comprising the severity factor correlated .36 
with change (p=.03), the impact factor correlated .35 (p=.05). Our 
data could not clearly identify which subscale was more responsive to 
change. Three questions correlated with change and several questions 
correlated with each other, offering an option to reduce the number of 
questions. There was no correlation between questions or subscales to 
change in the control group.
Conclusion: We believe that this study is worth replicating in a larger 
patient sample. We suggest eliminating questions 2, 3, 5 and 6 of the 
IRLS. Reducing the questionnaire to 6 questions did not change the cor-
relation between the severity factor and change in our study. We suggest 
adding one question on medication intake.
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ASTHMA PREDICTS 8-YEAR INCIDENCE OF OBSTRUCTIVE 
SLEEP APNEA IN THE WISCONSIN SLEEP COHORT
Teodorescu M1, Barnet JH2, Young T2, Finn L2, Hagen EW2, Peppard PE2

1Medicine, University of Wisconsin-Madison, Madison, WI, USA, 
2Population Health Sciences, University of Wisconsin-Madison, 
Madison, WI, USA

Introduction: Cross-sectional studies have shown that obstructive sleep 
apnea (OSA) is more common among asthmatics, but whether asthma 
promotes development of OSA in adulthood remains unknown. We 
sought to determine if the presence of asthma affects the risk of new-
onset OSA in adults participating in the population-based Wisconsin 
Sleep Cohort Study (WSCS).
Methods: At four-year intervals, WSCS participants complete in-
laboratory polysomnography, a variety of clinical assessments, and 
health history questionnaires. To examine the relation of self-reported 
physician-diagnosed asthma and incidence of new OSA, we modeled 
the association of presence of asthma and odds of developing OSA over 
8 years of follow-up among participant free of OSA at baseline study 
(apnea-hypopnea index<5 events/hr and not treated). Logistic regression 
estimated odds of developing OSA (AHI≥5 or OSA treatment initiation). 
First, asthma was assessed regardless of age of onset (“asthma at any 
age”); then, age of onset was separated as childhood (age<18 years) or 
adult (age≥18 years). Odds ratios for asthma presence predicting new-
onset OSA at the eight-year follow-up studies were estimated, adjusted 
for age, sex, BMI, smoking, and nasal congestion.
Results: Out of ~1500 WSCS participants with baseline studies, 773 
had both baseline AHI<5 and 8-year follow-up studies, and thus could 
be followed for 8-year development of incident OSA. Of these 773 par-
ticipants, 201 had asthma (61 childhood-onset, 140 adult-onset). Rela-
tive to those without asthma, those with asthma at any age had 1.65 
times (95% CI=1.12-2.42) greater odds of new-onset OSA. Childhood-
onset asthma was associated with 2.27 times (1.23-4.16) greater odds of 
new-onset OSA; participants with adult-onset asthma had a 1.33 times 
(0.83-2.13) greater odds of new-onset OSA.
Conclusion: In adults, presence of asthma, particularly childhood-onset 
asthma, predicts 8-year risk of developing OSA. How intrinsic disease 
characteristics or associated features starting early in life affect upper 
airway patency during sleep remains unknown.
Support (If Any): This work was supported by the National Heart, Lung, 
and Blood Institute (R01HL62252) and the National Center for Research 
Resources (1UL1RR025011) at the National Institutes of Health.
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SEVERE OBSTRUCTIVE SLEEP APNEA IS ASSOCIATED 
WITH POORLY CONTROLLED BLOOD PRESSURE 
DESPITE ANTI-HYPERTENSIVE MEDICATIONS: HEART 
BIOMARKER EVALUATION IN APNEA TREATMENT 
(HEARTBEAT) STUDY
Walia HK1, Li H2, Rueschman M3, Bhatt DL3,4, Quan SF3, Patel SR3,6, 
Gottlieb DJ4, Punjabi NM5, Redline S3,6, Mehra R2
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USA, 5John Hopkins University, Baltimore, MD, USA, 6Beth Israel 
Deaconess Medical Center, Boston, MA, USA

Introduction: Although Obstructive Sleep Apnea (OSA) is associ-
ated with hypertension (HTN) and resistant HTN (RHTN), it is unclear 
whether OSA severity is associated with suboptimal blood pressure (BP) 
control in patients under cardiovascular disease (CVD) management. It 
is also unclear what OSA severity level confers increased risk. We hy-
pothesized that severe OSA is associated with poorly controlled HTN 
in patients with high cardiovascular risk or established CVD despite 
medical management.

Methods: Data from the baseline examination of the Heart Biomarker 
Evaluation in Apnea Treatment (HeartBEAT) study, a 4-site randomized 
controlled trial investigating effect of OSA treatment on cardiovascu-
lar risk in patients with moderate to severe OSA and managed primar-
ily by cardiovascular specialists, were analyzed. Of 318 participants, 
78 were prescribed ≥3 anti-hypertensive medications including one 
diuretic. Among these, RHTN was defined as failure to achieve goal 
BP [BP<140/90mmHg, or <130/80mmHg in diabetes mellitus (DM) or 
chronic kidney disease (CKD)] (Joint National Committee-7). Sensitiv-
ity analyses utilized BP cutoffs of ≥140/90mmHg and ≥130/80mmHg 
regardless of DM and CKD. Logistic regression analyses of severe OSA 
(Apnea Hypopnea Index, AHI ≥ 30) and RHTN were performed adjust-
ing for age and BMI and further adjusted for DM in sensitivity analyses.
Results: The sample of 78 participants was: age 64±7.5 years; 68.0% 
male with AHI of 27.2±9.9. RHTN was more prevalent in severe OSA 
(AHI ≥ 30) compared to moderate OSA (AHI 15-30) (65.2% vs. 32.7%; 
p=0.008). The odds ratio, adjusted for age and BMI for RHTN was 5.4 
(95% CI 1.7-17.5). Similar results were observed when RHTN was de-
fined as ≥ 3 medications and a BP >130/80 regardless of DM.
Conclusion: Among patients with cardiovascular risk factors or CVD 
and OSA, severe compared to moderate OSA was associated with poorly 
controlled BP despite ≥3 medications. These results suggest that severe 
OSA contributes to poor BP control despite aggressive medication use.
Support (If Any): www.clinicaltrials.gov Trial Registration Number: 
NCT01086800 Funding: NIH National Heart Lung Blood Institute RC2 
HL101417 NIH NCRR RR00080, and RR024989
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TOTAL BODY BUT NOT NECK OR THORAX SPECIFIC 
SUBCUTANEOUS FAT IS RELATED TO APNEA-HYPOPNEA 
INDEX IN OBESE PATIENTS WITH TYPE 2 DIABETES
Shechter A1, Gallagher D1, Foster GD2, Roberts AL3, Basner RC4, 
Kuna ST5, Newman AB6, Zammit G7, Wadden T8, St-Onge M1
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Inc., and Department of Psychiatry, Columbia University College of 
Physicians & Surgeons, New York, NY, USA, 8Center for Weight and 
Eating Disorders, University of Pennsylvania, Philadelphia, PA, USA

Introduction: A high prevalence of obstructive sleep apnea (OSA) 
has been documented in obese patients with type 2 diabetes (T2D). We 
aimed to investigate whether specific anthropometric measures and/or 
adipose tissue distribution correlate with apnea-hypopnea index (AHI) 
in obese patients with T2D.
Methods: Participants included thirty patients (18 females) with T2D 
enrolled in two ancillary studies of the Look AHEAD trial. All under-
went one night of in-home polysomnography, including airflow mea-
surements via nasal pressure cannula and oronasal thermistor. Total, 
subcutaneous, and visceral adiposity, as well as specific adiposity at the 
level of the neck (a single slice through the neck area) and upper tho-
rax (a single slice immediately below the neck) were measured using 
magnetic resonance imaging. Other measures included body mass index 
(BMI), and neck and waist circumference. Linear regression models, ad-
justed for gender, age, BMI, and race/ethnicity, were used to predict the 
associations between AHI and body composition variables. OSA was 
defined as an AHI≥5.
Results: Mean (SD) age and BMI were 59.3 (7.0) yrs and 32.2 (3.4) 
kg/m2. Mean AHI was 16.8 (15.7) and 90% of participants (n=27) 
had OSA. BMI and total body subcutaneous adipose tissue were posi-
tively correlated with AHI (p=0.04 and p=0.05, respectively). Neck 
circumference, waist circumference, visceral adipose tissue, and adi-
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pose tissue in the neck and upper thorax regions were not correlated 
with AHI (p ≥0.10).
Conclusion: To our knowledge, this is the first study to explore the re-
lationship between body composition, adipose tissue distribution, and 
OSA in patients with T2D. Current findings do not support upper air-
way or thoracic adiposity as specific correlates of OSA severity in this 
patient population although total body subcutaneous adipose tissue was 
related to AHI. These results suggest overall adipose tissue loss rather 
than region specific adipose tissue loss as a therapeutic target for sleep 
disordered breathing in obese patients with T2D.
Support (If Any): Funding support from the National Institutes of 
Health HL070301, DK60426, DK56992, and DK057135.
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EFFECT OF ETHNICITY ON EXCESSIVE DAYTIME 
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Introduction: Clinical predictors of excessive daytime sleepiness 
(EDS) in populations with obstructive sleep apnea (OSA) are poorly 
understood. This is important as EDS impacts health outcomes in OSA. 
African Americans (AA) with OSA report more EDS compared to Eu-
ropean Americans (EA). We examined the proportion of AA vs. EA in 
a newly diagnosed and treatment naïve population with OSA tested for 
subjective and objective EDS.
Methods: 398 adults (188 AA and 120 EA) with apnea hypopnea index 
(AHI) > 5/hour on polysomnography were included. Subjective sleepi-
ness was assessed with the Epworth Sleepiness Scale (ESS) and objec-
tive sleepiness with the Psychomotor Vigilance Task (PVT; performed 
in the morning and afternoon). ESS ≥ 11 and average PVT lapses (reac-
tion time > 500 milliseconds) ≥ 2 per trial were considered to be indica-
tive of subjective and objective sleepiness, respectively.
Results: The reference group without EDS had 38 (42%) AA vs. 45 
(50%) EA. The group with subjective sleepiness only (ESS > 11 and 
PVT lapses <2) had 44 (46%) AA vs. 43 (45%) EA; p = 0.06. The group 
with objective sleepiness only (ESS < 11 and PVT lapses ≥ 2) had 31 
(69%) AA vs. 9 (20%) EA; p < 0.0001. The group with subjective and 
objective EDS had 75 (71%) AA vs. 23 (22%) EA; p < 0.0001. These 
ethnic differences were tested for significance with Wald chi-square 
tests; adjusted for age, gender, body mass index (BMI), AHI, and sleep 
duration (by actigraphy). Age and BMI were the only independent co-
variates (p = 0.04 and 0.0001, respectively).
Conclusion: The higher prevalence of EDS in AA compared to EA in 
OSA is not due to ethnic differences in OSA severity or insufficient sleep 
duration. It is important to examine the impact of these ethnic differ-
ences on health outcomes and disparity in OSA.
Support (If Any): Funded by 2 P50 HL060287-06 Pack (PI)
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Introduction: Patients with obstructive sleep apnea (OSA) may first 
present with sleep-related symptoms such as loud snoring and wit-

nessed apneas, or with daytime consequences such as sleepiness, while 
some others are referred due to coexisting conditions like hyperten-
sion and diabetes. The goal of this study was to investigate differing 
clinical presentations of OSA by identifying subgroups of patients who 
experienced distinct combinations of symptoms and comorbidities 
via cluster analysis.
Methods: Subjects for this analysis were from the Icelandic Sleep 
Apnea Cohort, including 666 males and 157 females with newly diag-
nosed OSA who were candidates for continuous positive airway pres-
sure (CPAP). Prior to treatment, subjects completed surveys including 
questions about demographics, medical history, and sleep-related health 
issues. Latent Class Models were used to cluster subjects into subgroups 
based on symptoms and comorbidities.
Results: Three distinct clusters were identified. No statistical differ-
ence was observed in apnea hypopnea index, gender, age, or body mass 
index among the three clusters. Members of Cluster 1 (30.6% of the 
entire cohort) had the highest probability of experiencing insomnia-re-
lated symptoms among all the subjects. Overall, Cluster 2 was the least 
symptomatic, consisting of 25.4% of the total cohort. Cluster 3 (44% 
of the cohort), was the sleepiest group, with a significantly higher ESS 
score (15.5±0.7) than Clusters 1 (8.1±0.5) and 2 (9.2±0.8). Members of 
Cluster 2 were more likely to feel rested upon waking and higher SF-
12 Mental Component Summary score (54.0±1.2 vs. 46.0±1.6 [Cluster 
1] and 46.6±0.8 [Cluster 3]) compared to other subjects. Members of 
Cluster 3 had a high probability of complaining of sleepiness-related 
symptoms and were more likely to present classic features of OSA such 
as breathing pauses at night, snoring loudly and disturbing the spouse’s 
sleep. The probabilities of having comorbid hypertension, diabetes, and 
coronary artery disease were highest in Cluster 2 but lowest in Cluster 3.
Conclusion: Patients with OSA present with differing patterns of symp-
tom experiences and comorbidities, which are not necessarily associated 
with disease severity, gender, age, and degree of obesity. Different clini-
cal patterns of OSA presentation need to be communicated to both the 
lay public and professional community with the goal of facilitating care 
seeking and early identification of OSA.
Support (If Any): NIH grants HL070267 and HL094307
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Introduction: The effect of OSA, sleepiness and subjective sleep qual-
ity on health-related quality of life in unselected community population 
samples is not well described.
Methods: We determined the relationship between sleep disordered 
breathing and health-related quality of life in a comprehensively charac-
terized representative population-based cohort of men aged over 40yrs 
(MAILES) (n=1869). In 2011-12, full in-home unattended polysomnog-
raphy (Embletta X100) were completed in 837 randomly selected men 
from the cohort without a prior diagnosis of OSA and scored by a single 
experienced scorer according to current AASM (alternate) criteria. Mul-
tiple linear regression models estimated the effect of the AHI on SF-
36 Physical (PCS) and Mental (MCS) component summary scores and 
standardised SF-36 scale z-scores adjusted for age, waist circumference 
(WC), depression, lower urinary tract symptoms, smoking, and Pitts-
burgh Sleep Quality Index (PSQI) scores or Epworth Sleepiness Scale 
(ESS) scores.
Results: Mean age was 59.7 (SD 10.9). The prevalence of AHI≥10 and 
AHI ≥20 were 52.9% (n=443) and 26.2% (n=219) respectively. Unad-
justed mean PCS, MCS and scale scores were significantly reduced in 
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those with AHI≥10 (except mental health scale) and those with PSQI≥6 
and ESS≥11. In those with PSQI ≥6, significant reductions in PCS and 
MCS scores occurred in those with OSA, compared to those without 
OSA. In those without sleep disturbance, there were no signifcant dif-
ferences in PCS and MCS scores in relation to OSA. Regression analy-
ses demonstrated modest but significant relationships between AHI and 
HRQL. Significant predictors of PCS scores were AHI (unstandardised 
B=-0.04, p=0.04), PSQI (-0.61, p<0.01) but not ESS, depression scores 
(-0.50, p<0.01) WC (-0.11, p<0.01) and age (-0.102, p<0.01). Signifi-
cant predictors of MCS scores were PSQI scores (-0.41, p<0.01) and 
depression. Of the eight SF-36 scale scores, only Physical Functioning 
(-0.004, p=0.03) and Role Physical (-0.005, p=0.047) scale z-scores 
showed modest significant relationships with AHI. The PSQI score was 
a significant predictor of all SF-36 scale scores.
Conclusion: The burden of undiagnosed OSA on HRQL among men 
in the community is substantial. Depression and sleep disturbance were 
major contributors to HRQL reductions.
Support (If Any): National Health and Medical Research Council grant 
number:627227 ResMed Foundation The Hospital Research Foundation
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Introduction: Previous research suggests that approximately 4% of the 
UK middle age male workforce is affected by Obstructive Sleep Apnoea 
(OSA). Additionally, studies have shown that commercial drivers have 
a higher prevalence of OSA and, more importantly, evidence has shown 
that OSA increases the risk of a motor vehicle collision (MVC) by 2- to 
7-fold. Given the consequences of undiagnosed OSA and MVCs com-
panies should be encouraged to screen their employees. The aim of this 
research was to identify if an a priori screening algorithm could predict 
the risk of MVCs in UK large goods vehicle (LGV) drivers.
Methods: 940 (939 male) LGV drivers, from 5 UK medium/large haulage 
companies, were sent a combination of previously validated, and com-
monly used, sleep questionnaires, plus an additional partner questionnaire. 
Questionnaires were scored and analysed using an a priori algorithm, 
classifying participants into 4 categories (initial diagnosis): Negative, 
equivocal, probable and positive for OSA. Participants were then asked 
to undergo an overnight study. Diagnosis was confirmed by a physician.
Results: 371 LGV drivers (39.5%) returned questionnaires. All were 
diagnostically naïve. Regression analysis was conducted using a zero-
inflated Poisson model. Participants who were initially diagnosed as 
positive were 6.1 (95% CI 2.7-13.9), probable 5.3 (95% CI 2.6 -10.9) 
and equivocal 3.5 (95% CI 1.6 -7.6) times more likely to have an MVC 
when compared to a person who was diagnosed as negative. Confound-
ing variables were controlled for and results were confirmed using bi-
nary logistic regression.
Conclusion: This study supports previous studies in confirming that 
OSA dramatically increases the risk of a MVC. Given the accuracy of 
the combination questionnaire used and the economic advantages over 
current UK diagnostic practices, this tool may prove invaluable in reduc-
ing MVCs in commercial drivers at risk of OSA.
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Introduction: Obstructive sleep apnea (OSA) is linked with driving im-
pairment and crash risk. However, large variation in daytime sleepiness 
between patients presents a clinical challenge when assessing driving 
risk. This report used individual driving data from a previous study to 
define proportions of patients with “normal” vs “abnormal” driving per-
formance and assessed the ability of baseline measures (anthropometric, 
clinical, neurobehavioral) to discriminate normal vs abnormal drivers.
Methods: 38 (28 male) OSA patients (age 52.0±10.1yrs) and 20 (15 
male) controls (age 50.6±10.1yrs) underwent 90min, simulated driving 
following normal/restricted sleep, (4hrs TIB) and alcohol (BAC~0.05). 
Based on 2SD of the control steering deviation (SDev) and crash data, 
patients were divided into normal or abnormal SDev groups. Fisher’s 
test and mixed models examined differences in baseline measures (age, 
gender, BMI, ESS, PSG indices, driving history, executive function, au-
ditory reaction time/lapses and cortical ERP) between controls, normal 
vs abnormal OSA. ROC curves assessed relationships between SDev 
and crashes. Logistic regression explored if baseline measures discrimi-
nated between OSA SDev status (p≤0.15 level included in a multivariate 
model).
Results: Abnormal SDev and ≥1 crash occurred in 15/38 (39%) and 
12/38 (32%) patients respectively under one or more conditions vs 1/20 
(5%) controls p<0.01. SDev and crashes were strongly linked (11/12 
patients who crashed had abnormal SDev, ROC AUC=0.86, 95%CI 
0.71-1.01, p<0.01). There were no differences in baseline measures be-
tween normal and abnormal OSA groups, but the proportion of females 
was greater in the abnormal group p<0.05. Gender, driving hrs/week 
and ERP P2 amplitude were associated with SDev status at p≤0.15 level. 
Multivariate modelling showed the strongest predictors of SDev status 
were driving hrs/week (OR=0.69, 95%CI 0.51-0.94, p=0.02) and P2 
amplitude (OR=1.34, 95%CI 1.02-1.76, p=0.035).
Conclusion: Most OSA patients demonstrate normal driving simulator 
performance even when challenged with additional sleep loss or alco-
hol. Routine clinical measures did not differentiate between normal vs 
abnormal driving, while weekly driving exposure and cortical function 
appear to have some predictive value. Gender differences may be im-
portant but a small sample limits meaningful analysis. New assessment 
tools (biomarkers) that better reflect an individual OSA patient’s risk of 
driving impairment are needed.
Support (If Any): National Health & Medical Research Council of 
Australia (grant #390400)
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Introduction: Obstructive sleep apnea (OSA) is associated with hyper-
tension. Treatment with continuous positive airway pressure (CPAP) 
reduces blood pressure in OSA patients, although adherence to CPAP 
is often suboptimal. As intermittent hypoxemia increases sympathetic 
activity and may mediate the hypertensive response to OSA, we hypoth-
esized that treatment with nocturnal supplemental oxygen (NSO) would 
also reduce blood pressure in OSA patients.
Methods: Patients with coronary heart disease (CHD) or at least 3 major 
CHD risk factors were recruited from cardiology clinics and screened 
with the Berlin Questionnaire. A total of 846 subjects with Berlin Ques-
tionnaire score ≥2 underwent home sleep testing to confirm the diagno-
sis of OSA. Subjects with apnea-hypopnea index of 15-50 events/hour 
were randomized to one of three treatment groups: CPAP, NSO, or an 
education control. Ambulatory 24-hour blood pressure was measured at 
baseline and after 12 weeks of treatment. The primary outcome was 24-
hour mean arterial pressure (MAP).
Results: A total of 106 patients were randomized to each treatment arm; 
blood pressure measures were available at both time points in 88%. The 
prevalence of hypertension was 89%; an average of 2.1 antihypertensive 
medications were taken and baseline mean blood pressure was <125/72 
in each group. Average adherence was 3.5 (SD 2.7) hours/night for CPAP 
and 4.8 (SD 2.4) hours/night for NSO. The CPAP group had a signifi-
cantly lower 24-hour MAP at 12 weeks than either control (difference 
2.4 mmHg, 95%CI 0.1-4.7) or NSO (difference 2.8 mmHg, CI 0.5-5.1). 
There was no significant difference between NSO and control. CPAP 
had a greater effect on MAP during sleep than during wakefulness.
Conclusion: In patients with established CHD or multiple CHD risk 
factors, even among those treated by cardiologists and with well con-
trolled blood pressure at baseline, treatment with CPAP, but not NSO, 
results in a significant reduction in blood pressure.
Support (If Any): HL101417
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Introduction: Continuous positive airway pressure (CPAP) has been 
shown to reduce blood pressure (BP) in patients with obstructive sleep 
apnea (OSA). Previous studies that examined the effect of CPAP on BP 
were conducted on male patients or predominately male samples. The 
purpose of this study was to determine whether there are gender differ-
ences in the effect of CPAP on BP.
Methods: This study is an exploratory analysis using data from 113 
males and 78 females who had 48-hour ambulatory BP recordings as 
participants in the CPAP Apnea Trial North American Program (CAT-
NAP) randomized clinical trial. Participants in the CATNAP trial were 
patients with newly diagnosed mild and moderate OSA (apnea-hypop-
nea index [AHI] 5-30 events/h) who were naïve to CPAP and had an 

Epworth Sleepiness Scale (ESS) score greater than 10, and were ran-
domized to either 8 weeks of active or sham CPAP treatment.
Results: While females had an, on average, 3-6 mmHg lower mean arte-
rial, systolic, and diastolic pressures prior to treatment, they were more 
likely to have comorbid hypertension compared to male subjects (57.7% 
vs. 30.1%, p<0.001). Among the four gender [male and female] × treat-
ment [active and sham CPAP] subgroups, a reductions in BP (mmHg) 
was only observed in females who received active CPAP treatment. In 
those who received an active 8 weeks of CPAP treatment, females dem-
onstrated a drop in mean arterial pressure (-1.21±4.83 vs. 1.30±5.16) 
and diastolic pressure (-0.86±5.98 vs. 1.26±5.47) but not in males. The 
changes in mean arterial pressure and diastolic pressure were signifi-
cantly different between males and females after controlling for baseline 
BP, treatment adherence, age, body mass index, AHI, existence of co-
morbid hypertension, and ESS score at baseline (p=0.002 and p<0.001, 
respectively).
Conclusion: Our results suggest that female OSA patients may benefit 
more from CPAP treatment in terms of BP reduction. Future research 
is needed to confirm this finding and investigate the underlying mecha-
nisms of this observed gender difference in the effect of CPAP treatment 
on BP outcomes.
Support (If Any): CATNAP is supported by NIH NHLBI R01 
HL076101; Sleep Medicine Education and Research Foundation 
(American Academy of Sleep Medicine); Respironics Sleep and Respi-
ratory Research Foundation; and Cephalon, Inc.. Equipment provided 
by Philips Respironics, Inc., ProTech Services, Inc., and Embla.
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Introduction: Obstructive sleep apnea (OSA) has been associated with 
systemic inflammation and peripheral blood leukocytes (PBLs) are cir-
culating mediators of inflammatory response. We assessed the transcrip-
tional effects of continuous positive airway pressure (CPAP) therapy on 
PBLs in patients with severe OSA in order to gain insights on the patho-
physiology of this complex disease.
Methods: Patients diagnosed with severe OSA were recruited and treat-
ed with CPAP therapy. Each subject underwent phlebotomy and PBLs 
were isolated before and after CPAP treatment. Total RNA was extracted 
and gene expression profiling was performed using the Affymetrix Gene 
1.0 ST microarrays. Gene Set Enrichment Analysis (GSEA) on paired 
samples (pre-CPAP, post-CPAP) was used to identify gene sets that were 
differentially enriched in response to CPAP therapy.
Results: Eighteen patients with newly diagnosed OSA (median apnea 
hypopnea index: 39.8 IQR [26.4, 45.5]; mean age: 48.8 ± 12.2 years; 
mean body mass index: 42.2 ± 9.4 kg/m2; 50% female) were recruited 
and treated with CPAP for an average of 6.9 ± 1.0 hours per night for 14 
days. PBLs were isolated from each patient before and after CPAP ther-
apy and underwent transcriptional profiling (n=36 microarrays). CPAP-
induced changes in gene expression of circulating PBLs were modest 
overall. GSEA did not show a profound perturbation in pro-inflamma-
tory pathways in response to CPAP, but unexpectedly, revealed that this 
intervention was associated with down-regulated expression of genes in-
volved in neoplastic processes, cell cycle, transformation, and immunity.
Conclusion: Our findings suggest that effective therapy of sleep ap-
nea with CPAP influences transcriptional programs linked to neoplastic 
transformation in PBLs. Larger studies are required to explore this as-
sociation and elucidate putative mechanisms.
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Introduction: OSA is a common condition that is characterised by in-
termittent hypoxia, which disrupts sleep and is associated with reduced 
growth hormone (GH) secretion. Hyposomatotropism contributes to 
metabolic ill-health in men with OSA, but the only randomised sham-
controlled trial reported no change morning IGF-1 after 4 weeks of CPAP.
Methods: 65 CPAP naive men with moderate to severe OSA 
(age=49±12y, apnea hypopnea index (AHI)=40±18 events/h, BMI=31±5 
kg/m2, IGF-1 =20.4±6.3 nmol/L) were randomised in a 12-week dou-
ble blind sham-controlled parallel group study, to receive either active 
(n=34) or sham (n=31) CPAP. OSA was measured by polysomnography 
at week 0 and 12 and fasting morning IGF-1, IGFBP-1 and IGFBP-3 
blood levels at 0, 6 and 12 weeks in all men. GH was also measured in 
a subgroup of 18 men (active n=11, sham n=7) every 10-minutes from 
10PM until 6AM (49 samples) at week 12 while sleep architecture (960 
epochs) was simultaneously assessed. GH secretion was determined by 
mathematical deconvolution. Data are mean SD.
Results: AHI, BMI and IGF-1 (all p>0.16) were not different at baseline 
between groups. As expected 12 weeks of active, compared to sham, 
CPAP reversed OSA by 33 events/hr (p<0.0001) and increased slow 
wave sleep by 7% (p=0.05). Mixed model analyses showed that active, 
compared with sham, CPAP increased IGF-1 by 2.94 nmol/L (p=0.006) 
at 12 weeks, but not at 6 weeks (0.83 nmol/L, p=0.4). Changes in fast-
ing IGFBP-1 and IGFBP-3 were not different between groups at 6 or 12 
weeks (all p>0.15). In the subgroup of 18 men that underwent overnight 
blood sampling at 12 weeks, total (35.0±28.0 versus 8.5±7.3 ng/ml/8h, 
p=0.001) and pulsatile (32.3±27.7 vs 6.8±6.8 ng/ml/8h, p=0.002) GH 
secretion, mean GH concentration (1.2±1.0 vs 0.3±0.3 ng/ml, p=0.002) 
and mass of GH secreted per pulse (8.7±9.0 vs 2.2±2.3 ng/ml, p=0.01) 
were all significantly higher in active compared with sham CPAP us-
ers, respectively. Basal secretion, interpulse regularity and GH regularity 
were not different between groups (all p>0.11).
Conclusion: Twelve weeks of CPAP increases total and pulsatile GH 
secretion, secretory burst mass and pulse frequency. Six weeks of CPAP 
may be insufficient, whereas 3 months is sufficient, to increase IGF-1 
but not alter insulin action. Persistence with CPAP is required to improve 
abnormalities in GH secretion and consequent metabolic effects associ-
ated with OSA.
Support (If Any): The study was supported by the National Health and 
Medical Research Council of Australia (NHMRC) through a project 
grant (512498), a Centre for Clinical Research Excellence in Interdis-
ciplinary Sleep Health (571421) and fellowships to CMH, RK and PYL 
(512057, 633131 and 511929, respectively).
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Introduction: Elevated levels of intercellular cell adhesion molecule-1 
(ICAM-1) and vascular cell adhesion molecule-1 (VCAM-1) are associ-
ated with Obstructive Sleep Apnea (OSA) and obesity. Both adhesion 
molecules may contribute to cardiovascular disease via inflammatory 
pathways. The interaction between OSA and obesity in determining lev-
els of these molecules is unknown.
Methods: 310 patients diagnosed with OSA who are part of the Icelan-
dic Sleep Apnea Cohort (ISAC) and referred for CPAP from 2005-2008 
were studied. Patients were 79% male, had an average BMI of 32.3 ± 
5.1 kg/m2 and severe OSA (AHI=45.0 ± 20.2). Subjects were stratified 
by BMI (N=112, BMI<30; N=110, BMI 30-34.9; and N=99, BMI≥35). 
Fasting blood was drawn to assess circulating adhesion molecules (mea-
sured via ELISA) in untreated subjects and again ~2 years after CPAP 
initiation. Covariates in adjusted analyses included hypertension, Ep-
worth Sleepiness Scale score, chronic obstructive lung disease, BMI, 
and BMI change.
Results: After 2 years, there were 178 full CPAP users (≥ 4 hours per 
night), 44 partial-users (< 4 hours per night), and 88 non-users. After 
adjustment for covariates, the changes in ICAM-1 for both full (Δ= 
-17.3±62.8 ng/mL) and partial-users (Δ=7.1±103.8 ng/mL) were sig-
nificantly different (p<0.0001 and p=0.04, respectively) from change 
among non-users (Δ= 68.7±141.3 ng/mL) in the most obese group. The 
changes were not significantly different in other BMI groups. Overall, 
VCAM-1 levels increased significantly (Δ= 105±353, p<0.0001) over 2 
years independent of CPAP use.
Conclusion: Degree of change in ICAM-1 with CPAP is dependent on 
obesity. Full CPAP use is associated with significantly lower ICAM-
1 levels after 2 years, particularly among the obese. This may modify 
cardiovascular effects of OSA. In obese non-users (untreated OSA), 
ICAM-1 increased significantly over 2 years. Thus, treatment of OSA 
ameliorates the increase in adhesion molecules that occur in obese sub-
jects with OSA.
Support (If Any): This work was supported by the NIH grants T32 
HL07953 for “Training in Sleep and Sleep Disorders,” HL072067 for 
“A Family Linkage Study of Obstructive Sleep Apnea,” HL094307 on 
“Endophenotypes of Sleep Apnea and Role of Obesity,” K23HL110216 
on “Cardiovascular and Metabolic Risk Factors Associated with Short 
Sleep Duration,” the Eimskip Fund of the University of Iceland, and the 
Landspitali University Hospital Research Fund.
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Introduction: Obstructive sleep apnea (OSA) has been associated with 
a pro-inflammatory state and reductions in inflammation have been pos-
ited as a mechanism for OSA therapy to reduce cardiovascular event 
rates. Using data from a randomized clinical trial, we evaluated the ef-
ficacy of two OSA therapies to reduce inflammatory biomarkers.
Methods: Patients with moderate to severe OSA and cardiovascular 
disease (CVD) or at least 3 CVD risk factors were enrolled in the Heart 
Biomarker Evaluation in Apnea Treatment (HeartBEAT) trial. Partici-
pants were randomized to healthy lifestyle alone, CPAP, or NSO thera-
py. Fasting morning blood draw was obtained at baseline and 12 weeks 
and assayed for six inflammatory biomarkers: tumor necrosis factor 
(TNF), TNF receptor 1 (TNFr1), interleukin-6 (IL-6), soluble IL-6 re-
ceptor (sIL6r), plasminogen activator inhibitor-1 (PAI-1) and E-selectin.
Results: Of 318 randomized with mean apnea hypopnea index (AHI) 
26.4 ± 8.9 events/hr, 301 completed the study and 295 had blood col-
lected at both time points. Mean utilization was 3.5 hrs/night for CPAP 
and 4.8 hrs/night for NSO. No significant difference in any of the six 
biomarkers was observed among the three therapeutic arms (p>0.70) in 
analyses adjusting for site, CVD status, and baseline biomarker value. 
These findings did not change with additional adjustment for age, sex, 
race, body mass index, AHI, statin use, and follow-up time. In addition, 
no treatment effect with either CPAP or NSO was identified in the sub-
group with mean adherence of 4 hours or greater.
Conclusion: Overall, compared with control, OSA therapy was not as-
sociated with an appreciable reduction in these six biomarkers in a co-
hort of moderate to severe OSA patients with or at high risk for CVD. 
These findings indicate that neither 3 months of CPAP nor NSO at mod-
est adherence levels significantly alters several key inflammatory path-
ways implicated in CVD pathogenesis.
Support (If Any): NIH RC2 HL101417
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IS NASAL EPAP COMBINED WITH NONSUPINE SLEEPING 
POSITION EFFECTIVE IN CONTROLLING OSA IN THOSE 
WHO HAVE FAILED TRADITIONAL TREATMENT?
Deoras M1, Golish J2, Thornton D2, Shaman Z2, Deoras K3, Koo BB1, 
Bastani B4, Sleeper G4, Buzoianu L4
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Introduction: Current Obstructive Sleep Apnea (OSA) treatments 
include PAP therapies, oral appliances, and surgical approaches. Non-
supine sleep repositioning is often encouraged as an adjunctive mea-
sure. As compliance with CPAP/BIPAP remains poor, nasal expiratory 
positive airway pressure (EPAP) offers benefits of simplicity and conve-
nience. The aim of this study is to determine if nasal EPAP in combina-
tion with non-supine sleep position is an effective therapy for patients 
with mild-severe OSA who have failed traditional treatments.
Methods: Forty two participants, aged 18 and older, were recruited from 
an independent sleep center. Initial apnea-hyponea index (AHI’s) were 
verified by original sleep studies. After instruction on use of nasal EPAP 

and one month of documented use, a validation polysomnogram was 
completed with nasal EPAP + nonsupine AHI. Mean, median, and in-
terquartile range were used to assess the change in AHI’s. Genders were 
compared using mean change in AHI and a linear regression model (R^2 
= 0.04) allowed correlation of change in AHI to weight. Mean ESS scores 
were compared before and after intervention. Modified AASM titration 
guidelines provide the basis for classification of response to treatment.
Results: Study population: 37.5% severe OSA, 42.5% moderate OSA, 
15% mild OSA, and 5% with primary snoring. The mean change in AHI 
was -22.4 +/- 21.4. The median was -18.15 with interquartile range of 
-34.3 to -7.1. No statistically significant difference in change in AHI be-
tween genders (19.3 +/- 22.7 in women and 25.0 +/- 20.4 in men (p = 
0.42)) or with BMI (0.55 for each increase in BMI (p = 0.24)). Mean 
initial ESS 9.8 and post intervention ESS 7.6. With intervention, 80.9% 
had optimal to good control of OSA.
Conclusion: This study provides evidence that nasal EPAP with non-
supine sleep position can be an effective treatment for mild-severe OSA 
in those who have failed traditional treatments.

0338
AGE MODIFIES THE EFFECT OF CONTINUOUS POSITIVE 
AIRWAY PRESSURE (CPAP) ON THE HYPOTHALAMO-
PITUITARY-GONADAL AXIS IN MEN WITH OBSTRUCTIVE 
SLEEP APNEA (OSA): A RANDOMISED SHAM-
CONTROLLED 12 WEEK STUDY
Hoyos CM1, Keenan D2, Veldhuis J3, Liu P1,4
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Rochestor, MN, USA, 4David Geffen School of Medicine at UCLA, 
Harbor-UCLA Medical Center and Los Angeles Biomedical Research 
Institute, Torrance, CA, USA

Introduction: OSA is a common condition characterised by intermit-
tent hypoxia, which disrupts sleep and gonadal function. The effect of 
OSA and CPAP on frequently sampled nocturnal luteinizing hormone 
(LH) and testosterone (T) secretion has not been studied in a randomised 
sham-controlled study.
Methods: 18 CPAP naive men with moderate to severe OSA 
(age=49±12y, apnea hypopnea index (AHI)=40±18 events/h, BMI=31±5 
kg/m2) were randomised in a 12-week double blind sham-controlled 
parallel group study, to receive either active (n=11) or sham (n=7) CPAP. 
At week 12 LH and T was measured every 10-minutes from 10PM 
until 6AM (49 samples) while sleep architecture was simultaneously 
assessed. LH and T secretion were determined by mathematical decon-
volution. Data are mean±SD.
Results: CPAP reversed OSA by 33 events/h compared with sham 
(p<0.0001), as expected. Total (35.4±10.2 versus 26.4±6.4 IU/L, 
p=0.03) and basal (18.1±5.5 vs 13.3±3.6 IU/L, p=0.04) LH secretion 
were significantly higher in active compared to sham CPAP users, re-
spectively. Pulsatile LH secretion (p=0.20), mass of LH secreted per 
pulse (p=0.22), pulse frequency (p=0.83), LH regularity (p=0.19) and 
mean LH concentration (p=0.075) were not different between groups. 
Age modified the effect of CPAP on basal secretion (interaction term 
p=0.03), pulse frequency (p=0.002), average mass per pulse (p=0.04) 
and LH regularity (p=0.004). T secretory parameters were all increased 
by about 20%, but not significantly.
Conclusion: Twelve weeks of CPAP increases basal, and hence to-
tal, LH secretion, and alters LH pulse frequency and regularity in an 
age-dependent fashion. The mechanistic bases for this age interaction 
are not known.
Support (If Any): The study was supported by the National Health 
and Medical Research Council of Australia (NHMRC) through a proj-



SLEEP, Volume 36, Abstract Supplement, 2013 A122

B. Clinical Sleep Science I. Sleep Disorders – Breathing
ect grant (512498), a Centre for Clinical Research Excellence in Inter-
disciplinary Sleep Health (571421) and fellowships to CMH and PYL 
(512057 and 1025248, respectively).

0339
MATERNAL OBSTRUCTIVE SLEEP APNEA AND 
ADMISSIONS TO THE NEONATAL INTENSIVE CARE UNIT
Carbone T, Cahill KM, Violaris A
Pediatric Sleep Medicine, The Valley Hospital, Ridgewood, NJ, USA

Introduction: Snoring and excessive daytime sleepiness (EDS) are 
classic symptoms of obstructive sleep apnea (OSA). This condition is 
associated with significant pathophysiologic sequelae, including inter-
mittent hypoxemia and hypertension. Multiple factors present during 
pregnancy increase the risk for OSA, including increased upper airway 
resistance, decreased pharyngeal diameter, estrogen-induced nasal con-
gestion, hypocapnia, and greater negative inspiratory pressure leading to 
an increased tendency for upper airway collapse. The presence of OSA 
during pregnancy has been associated with untoward consequences to 
both the mother and fetus. We studied the impact of maternal OSA dur-
ing pregnancy on a group of infants admitted to the neonatal intensive 
care unit (NICU).
Methods: The study group consisted of postpartum mothers who had 
delivered an infant admitted to the NICU within the previous 24 hours. 
Data was collected between 6/09-3/12. Mothers were randomly selected 
and asked to complete two standardized questionnaires (Epworth Sleep-
iness Scale and Snoring Symptoms Inventory) to identify symptoms of 
OSA, specifically, EDS and snoring. Maternal data regarding age, race, 
health status, pregnancy, labor,and delivery and infant data regarding 
gestational age, birthweight, and Apgar scores were collected.
Results: We enrolled 115 mothers. Their mean age was 34 +/- 5 years. 
Seventy percent were Caucasian, 18% Hispanic, 6% African American, 
and 5% Asian. Smoking and alcohol use during pregnancy were report-
ed in 2%. Most deliveries were via elective c-section (42%), followed 
by NSVD (32%), and emergency c-section in 24%. The relationship be-
tween the ESS and the SSI was assessed using a Pearson Correlation 
Statistic (r), which showed a high correlation between the measures (r= 
0.506; p< 0.0001). The relationship of ESS and SSI totals to pregnancy 
outcomes was analyzed. Elevated scores on the SSI were associated 
with adverse maternal outcomes, specifically, lower Hb/Hct and pre-
eclampsia. Lower infant Apgar scores were also seen.
Conclusion: Pregnant women who demonstrate excessive daytime 
sleepiness are also likely to have sleep disturbances due to snoring. El-
evated scores on the SSI are associated with adverse maternal pregnancy 
outcomes. We noted symptoms of maternal OSA in a high percentage 
of infants requiring admission to a NICU. The potential for treatment 
of OSA using CPAP underscores the importance of early diagnosis in 
pregnant women.

0340
ARE RESPIRATORY-RELATED LEG MOVEMENTS 
AN INDEPENDENT PREDICTOR OF INCIDENT 
CARDIOVASCULAR EVENTS?
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Introduction: Obstructive sleep apnea (OSA) is a demonstrated risk 
factor for incident hypertension and cardiovascular disease (CVD). Ob-
structive respiratory events that terminate with a leg movement (LM) 
produce larger heart rate increases than those without an LM. Our 
hypothesis was that such respiratory related leg movements (RRLM) 
would be associated with increased risk of incident cardiovascular 
events in older men.
Methods: Data were analyzed from all men with an apnea hypopnea 
index (AHI, ≥3% desaturation criteria) ≥ 10 and available data from 
leg movement piezoelectric sensors (N=636) studied with in-home full 
polysomnography at Exam 2 in the MrOS cohort (mean age, 81.2 years). 
Sleep studies were rescored for RRLM, defined as an LM lasting 0.5-
5.0 seconds in duration, which had its onset within 2 seconds (before or 
after) the respiratory event termination. Adjudicated new CVD events 
were assessed after the participants sleep study visit, with an average 
follow-up time of 1.1 years. Analysis of Variance (ANOVA) and Cox 
proportional hazards were used.
Results: The respiratory-related leg movement index (RRLMI, num-
ber of RRLM per hour of sleep) was higher in subjects with incident 
CVD events (N=38) than those without incident CVD events (3.99/h 
vs. 1.93/h, p=0.032). For every standard deviation (SD=3.8/h) increase 
in RRLMI, the risk of incident CVD events increased by 26% (hazard 
ratio=1.26, CI=1.01-1.58) in models adjusting for age, clinic site, BMI, 
AHI, race, diabetes, prior history of CVD, hypertension, antidepres-
sant use and smoking. Introduction of periodic limb movement index 
(PLMI) into the model led to a loss of significance, though PLMI was 
not an independent predictor of new CVD events and PLMI and RRLMI 
were moderately correlated (r=0.424).
Conclusion: Respiratory-related leg movements in OSA patients are an 
independent predictor of incident CVD events, suggesting that such leg 
movements may be a novel marker of risk of CVD.

0341
GRAY MATTER ATROPHY DIFFERS IN LEAN AND 
OBESE COGNITIVELY NORMAL ELDERLY WITH SLEEP-
DISORDERED BREATHING
Mantua J1, Osorio R2, Koenig L2, Li Y2, Glodzik L2, Wai T2, Ayappa I1, 
Rapoport DM1, De Leon M2

1Division of Pulmonary, Critical Care, and Sleep Medicine, NYU 
School of Medicine, New York, NY, USA, 2Center for Brain Health, 
NYU Psychiatry, New York, NY, USA

Introduction: Our previous work in cognitively normal elderly shows 
sleep-disordered breathing (SDB) severity (AHI4%) is associated with 
Alzheimer’s disease biomarkers (increase in CSF P-Tau, T-Tau, medial 
temporal lobe FDG-PET hypometabolism and MRI hippocampal atro-
phy) in lean, but not obese (BMI>25) subjects. SDB occurs in both lean 
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and obese elderly, but our results suggest SDB in lean subjects may be 
caused by preclinical AD, whereas in the obese subjects, the effects of 
SDB caused by obesity predominate independently of AD-induced im-
pairment. To confirm our earlier findings directly, we examined gray 
matter (GM) volume using structural MRI in lean and obese subjects 
with and without SDB. Our hypothesis was that we would find volume 
reductions in unique AD-vulnerable regions in lean but not overweight 
cognitively normal elders.
Methods: Twenty-two obese (BMI 30.4±5.0 kg/m2, age 69.2±4.1 yrs) 
and 19 lean subjects (BMI 22.7±2.0 kg/m2, age 72.6±6.7 yrs) underwent 
2 nights of home sleep testing with an ARES™ Unicorder (EEG, air-
flow, oxygen saturation, position, and snoring). Voxel-based morphom-
etry performed on high-resolution T1-weighted MRI scans provided 
regional GM volume. Multiple regression analysis was used to relate 
GM volume to AHI4% and Respiratory Disturbance Index (RDI), con-
trolling for age, BMI, and intracranial volume.
Results: Lean subjects (AHI 10.1±11.9, RDI 21.8±15.6, 82%AHI4%>5) 
had a similar SDB proportion to obese subjects (AHI 20.5±21.3, RDI 
33.4±21.1, 89.5%AHI4%>5). In the lean, GM reduction suggesting brain 
atrophy correlated with higher AHI4% in the caudate (z=3.43;p<.000) 
and thalamus (z=3;p=.001), subcortical regions not specific to AD. GM 
reduction in the caudate (z=2.85;p=.002) also correlated with RDI. In the 
obese, atrophy was not found in the subcortical, but rather AD-specific 
cortical regions: precuneus (z=4.04;p<.000), cuneus (z=3.38;p<.000), 
and temporal lobe (z=2.79;p=.003). In the obese, atrophy was related to 
RDI but not AHI4%.
Conclusion: The data support our earlier finding of a high prevalence 
of SDB in the elderly, and also show 2 distinct patterns of brain injury 
from SDB in lean and obese elderly. Contrary to our working hypoth-
esis, we did not find a relationship between atrophy in AD-specific corti-
cal regions and SDB severity in lean subjects, but AD-specific cortical 
atrophy was related to SDB in the obese. The complex relationship of 
SDB, obesity and AD-biomarkers suggests determining causation and 
consequence in this group requires an intervention.
Support (If Any): Foundation for Research in Sleep Disorders, 2012 
NYU COE Seed Grant, NIRG 11-205479, NYU ADC Pilot Study 
Grants, NIH: R01 AG13616, R01 AG022374, R01 AG12101, and CTSI 
UL1TR000038

0342
OBSTRUCTIVE SLEEP APNEA AND INCIDENT DIABETES
Kendzerska T1,5, Leung R2, Gershon A1,2,3, Hawker G1,4,5, Tomlinson G1

1Institute of Health Policy, Management and Evaluation, University 
of Toronto, Toronto, ON, Canada, 2Faculty of Medicine, University 
of Toronto, Toronto, ON, Canada, 3Institute for Clinical Evaluative 
Sciences, Toronto, ON, Canada, 4Department of Medicine, University 
of Toronto, Toronto, ON, Canada, 5Women‘s College Hospital, 
Toronto, ON, Canada

Introduction: The association between obstructive sleep apnea (OSA) 
and incident diabetes remains uncertain. Except for the apnea-hypopnea 
index (AHI), the predictive value of sleep parameters has not been well 
studied. We aimed to assess (i) the association between OSA and inci-
dent diabetes, and (ii) which OSA-specific factors predict the develop-
ment of diabetes.
Methods: All adults referred with suspected OSA who underwent a first 
diagnostic sleep study (index date) at St Michael’s Hospital (Toronto, 
Canada) between 1994 and 2010 were included. Diabetes and comorbid-
ities were determined by linking patient records to health administrative 
data from 1991 to 2011. Subjects with previous diabetes were excluded 
from analyses. The primary outcome was time from the index date to in-
cident diabetes diagnosis. All variables from the full polysomnographic 
recording, socio-demographic characteristics, OSA related symptoms, 
history and physical examination were examined as predictors in Cox 
regression models. Covariates in the final model were chosen based on 
a systematic review, expert opinion and backward stepwise selection us-

ing Akaike’s information criterion. The reported hazard ratios (HR) for 
continuous variables compare subjects at the 75th and 25th percentiles.
Results: A total of 8,843 patients were included (62.3% men); median 
AHI was 15.1 (interquartile range, 5.7-32.2). Over a median follow-up 
of 68 months, 1,035 (11.7%) developed incident diabetes. Unadjusted 
for other factors, event-free survival at 10 years decreased with increas-
ing AHI (HR=1.5; 95%CI: 1.4-1.6). In a model that adjusted for body 
mass index, age, sex, smoking, income status, and prior comorbidities, 
the following variables independently increased risk for incident dia-
betes: increased AHI (HR=1.1; 95%CI: 1.04-1.2); decreased total sleep 
time (TST) (HR=1.1; 95%CI: 1.01-1.2) and presence of self-reported 
daytime sleepiness (DS) (HR=1.3; 95%CI: 1.1-1.4).
Conclusion: In a large cohort, OSA was associated with increased risk 
for incident diabetes. In addition to traditional risk factors, AHI, TST 
and DS were also predictors of incident diabetes.
Support (If Any): the first author, Tetyana Kendzerska, is supported by 
Canadian Institutes of Health Research (CIHR) doctoral research award; 
project is supported by the ResMed research foundation. The ResMed 
research foundation had not role in the study design and analysis, as well 
as no impact on results reported.
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Introduction: Objective assessments of the association between sleep 
apnea (SA) and glucose metabolism in pregnancy are limited. The ob-
jective of this study was to evaluate the relationship between objectively 
assessed SA in early pregnancy and the subsequent development of 
gestational diabetes mellitus (GDM) in a cohort of high risk pregnant 
women.
Methods: This was a planned subgroup analysis of data from a SA and 
preeclampsia study. Women with chronic hypertension, obesity, twin 
gestation and/or a history of preeclampsia (i.e., those at high risk of pre-
eclampsia) who were between 6 and 20 weeks were recruited to partici-
pate in an overnight SA evaluation with a validated portable monitor. 
Women with pregestational diabetes were excluded. SA was defined as 
an apnea-hypopnea index (AHI) of ≥ 5. The diagnosis of GDM was ab-
stracted from the medical record and confirmed by a review of oral glu-
cose tolerance testing (OGTT) by study personnel blinded to the sleep 
study results. The relationship between SA and GDM was explored us-
ing univariable and multivariable analysis.
Results: AHI and OGTT results were available for 75 of the 80 wom-
en recruited. The mean gestational age at the sleep study was 17.1 ± 
4.2 weeks. Twenty-six (35%) women had SA and 20 (25%) developed 
GDM. Women with SA were more likely to develop GDM (46.2% vs. 
14.3% p=.003). After controlling for possible confounding factors in-
cluding BMI, maternal age, and a history of chronic hypertension, SA 
remained independently and positively associated with the development 
of GDM (OR 3.7, 95% CI=1.1, 13.3).
Conclusion: Among high-risk women, SA during the first half of preg-
nancy is an independent risk factor for the development of GDM. Fur-
ther research is needed to determine whether screening for and treatment 
of SA during pregnancy can lessen the frequency of GDM.
Support (If Any): NIH/NICHD 1K12HD050121, Preeclampsia Foun-
dation Vision Grant, Northwestern Memorial Foundation Dixon Trans-
lational Research Initiative
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EFFECTIVE CPAP TREATMENT OF OBSTRUCTIVE SLEEP 
APNEA IMPROVES GLYCEMIC CONTROL IN TYPE 2 
DIABETICS
Tasali E, Abraham V, Aronsohn R, Dronavalli S, Pamidi S, Touma C, 
Whitmore H, Mokhlesi B, Van Cauter E
Medicine, University of Chicago, Chicago, IL, USA

Introduction: Despite strong evidence for an association between ob-
structive sleep apnea (OSA) and type 2 diabetes (T2DM), it remains un-
clear whether continuous positive airway pressure (CPAP) treatment can 
improve glycemic control. A major limitation of prior studies is insuffi-
cient CPAP use. We investigated whether CPAP treatment with optimum 
adherence improves glycemic control in patients with OSA and T2DM.
Methods: Individuals with T2DM (age: 54.4±2.4 years, BMI: 39.2±2.2 
kg/m2, diabetes duration: 3.2±1.5 years, HemoglobinA1c: 7.0±0.3 %, 
apnea hypopnea index: 38.8±6.6 per hour of sleep) were randomized in 
a 2:1 ratio to 1-week of either optimal CPAP or sham-CPAP treatment. 
Both groups spent each night in the laboratory with 8-hour bedtimes. 
Optimum CPAP adherence was achieved by continuous supervision un-
der polysomnography. Body weight and the dosage and timing of anti-
diabetic medications did not change over the study period. None of the 
patients were on insulin. Before and after the 1-week treatment, subjects 
consumed standardized meals (at 0900h, 1400h, and 1900h) and blood 
samples were collected at 15-30min intervals for 24-hours. The dawn 
phenomenon, an early morning elevation of plasma glucose levels that 
occurs in T2DM despite continuous fasting, was quantified by subtract-
ing nocturnal nadir glucose from pre-breakfast glucose levels. Findings 
from the CPAP group (n=9) are presented due to limited sample size in 
the sham-CPAP group (n=4).
Results: After CPAP, average 24-hour glucose levels were decreased 
by 11.2 mg/dL (142.8 vs 131.5; p=0.038) and post-breakfast glucose 
response was reduced by 19.8 mg/dL (164.9 vs 145.0; p=0.028). The 
dawn phenomenon was reduced by 45% (11.6 vs 20.7 mg/dL; p=0.038).
Conclusion: Effective CPAP treatment of OSA in T2DM results in 
lower glucose levels, suppressed dawn phenomenon and better morning 
glycemic control. The magnitude of these beneficial effects of CPAP 
translates to a reduction in hemoglobinA1c by 0.5%, similar to that 
achieved by commonly prescribed oral pharmacologic agents.
Support (If Any): This work was supported by NIH grants ULl-
RR024999, PO1 AG-11412, P60-DK020595 RC1HL100046-01, and an 
investigator-initiated grant from Philips/Respironics.
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INCREASED CARBONIC ANHYDRASE ACTIVITY IS 
ASSOCIATED WITH NOCTURNAL HYPOXIA AND APNEA 
SEVERITY MARKERS IN PATIENTS WITH OBSTRUCTIVE 
SLEEP APNEA
Wang T, Eskandari D, Karimi M, Zou D, Grote L, Hedner J
Gothenburg University Institute of Medicine, Gothenburg, Sweden

Introduction: Obstructive sleep apnea (OSA) is characterized by in-
termittent hypoxia and most likely tissue metabolic derangement. The 
enzyme carbonic anhydrase (CA) plays a fundamental role in acid base 
homeostasis throughout the body. We hypothesized that CA activity in 
blood is altered in patients with sleep disordered breathing.
Methods: 57 subjects (39 males, age 53±13 yrs, BMI 30±6 kg/m2), re-
ferred to the sleep clinic with suspected OSA were randomly selected. 
Sleep disordered breathing was assessed by polygraphy and morning 
venous blood sampling was performed. CA activity was determined in 
an in-vitro assay that quantifies pH change reflecting conversion of CO2 
to HCO3- and H+ during 120 seconds. CA activity was quantified by the 
area under the pH conversion curve.
Results: Apnea hypopnea index (AHI), oxygen desaturation index 
(ODI4%) and mean nocturnal oxygen saturation (SpO2) were 27±23 
events/h, 28±25 events/h, 93±2%, respectively. Mean CA activity was 

81±9 units and activity was higher in patients with severe OSA (AHI≥30) 
compared with non-OSA patients (AHI<5) (85±9 vs. 75±5, p<0.001). 
CA activity was associated with AHI, ODI4% and SpO2 (Spearman’s 
ρ, r=0.41, 0.45, -0.47, p=0.002, 0.001 and <0.001, respectively) and the 
association remained significant after adjustment for BMI. Interestingly, 
higher CA activity was seen in hypertensive (treatment and/or SBP/
DBP≥140/90) compared with normotensive patients (82±10 vs. 77±6, 
p=0.007). CA activity was independently associated with hypertension 
after correction for age and SpO2 , but the association was influenced by 
ODI, AHI and BMI.
Conclusion: An up-regulated CA activity coincides with AHI, periodic 
nocturnal hypoxemia and low mean saturation in OSA. Altered CA ac-
tivity may act to sustain periodic breathing and could possibly be associ-
ated with modified hemodynamic control in OSA.

0346
IMPACT OF REM VERSUS NON-REM OBSTRUCTIVE SLEEP 
APNEA ON GLYCEMIC CONTROL IN TYPE 2 DIABETES
Grimaldi D, Beccuti G, Tasali E, Abraham V, Whitmore H, 
Ehrmann DA, Van Cauter E, Mokhlesi B
Department of Medicine, University of Chicago, Chicago, IL, USA

Introduction: Prior studies have indicated that obstructive sleep apnea 
(OSA) has an adverse impact on glycemic control. We sought to deter-
mine the contribution of OSA in REM vs. NREM sleep to glycemic 
control in patients with type 2 diabetes (T2DM).
Methods: We prospectively enrolled 115 men and women with T2DM 
from the community. All patients underwent overnight polysomnogra-
phy. OSA severity was assessed by apnea-hypopnea index (AHI), 3% 
oxygen desaturation index (ODI), and microarousal index (MAI), which 
were separately calculated for REM and NREM sleep. Glycemic control 
was assessed by HbA1c. Linear regression models to predict HbA1c 
were adjusted for age, sex, ethnicity-based diabetes risk, BMI, total 
sleep time (TST), years of T2DM, and insulin use.
Results: Our cohort included 50 men and 65 women with T2DM (mean 
age was 55.2 ± 9.8 years; mean BMI 34.5 ± 7.5 kg/m2) and 63.5% were 
at higher risk for T2DM based on ethnicity. OSA, defined as AHI ≥ 5, 
was highly prevalent in both men (88%) and women (83%) without 
sex difference (p=0.59). In a linear regression model (model r2=0.39), 
the significant predictors of increased log HbA1c were log REM AHI 
(p=0.008), ethinicity-based diabetes risk (p<0.001), TST (p=0.034), 
years of T2DM (p=0.004), and insulin use (p=0.001), but not age, sex, 
BMI, and log NREM AHI (p=0.81). When REM and NREM AHI 
were replaced with either ODI or MAI, log REM ODI (p=0.009) and 
log REM MAI (p=0.006) were significant predictors of increased log 
HbA1c after adjusting for the covariates. Log NREM ODI was not a 
significant predictor of log HbA1c (p=0.35). Log NREM MAI failed to 
reach statistical significance (p=0.052).
Conclusion: The prevalence of OSA is extremely high in patients with 
T2DM without a significant sex difference. Obstructive events and mi-
croarousals in REM sleep, but not NREM sleep, are associated with 
poor glycemic control in patients with T2DM.
Support (If Any): This work was supported by NIH grants NIH grants 
ULl-RR024999, P50-HD057796, R01-HL75025, PO1 AG-11412, P60-
DK020595 and an investigator-initiated grant from Philips/Respironics.

0347
APNEA HYPOPNEA INDEX ESTIMATION BY ANALYSIS OF 
NOCTURNAL SNORING SIGNALS
Ben-Israel N1, Tarasiuk A2, Zigel Y1

1Department of Biomedical Engineering, Ben-Gurion University of 
the Negev, Beer-Sheva, Israel, 2Sleep-Wake Disorders Unit, Faculty of 
Health Sciences, Ben-Gurion University of the Negev, Beer-Sheva, Israel

Introduction: Snoring is the most common symptom of obstructive 
sleep apnea (OSA). The biological instability of the upper airway forma-
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tion across the night, and especially during obstructive events, may lead 
to alterations in inter and intra snore properties. The lack of agreed ap-
proach to extract and analyze whole night snoring sounds is of major im-
portance to the field of sleep-disordered breathing. In the current study 
we developed and validated a snore analysis algorithm enabling estima-
tion of apnea hypopnea index (AHI-EST) of adult subjects based solely 
on analysis of snoring signals acquired by a non-contact microphone.
Methods: University-affiliated sleep center and biomedical signal 
processing laboratory. Ninety subjects (age 53±13 years, BMI 31±5 
kg/m2) referred for polysomnography (PSG) diagnosis of OSA were 
prospectively recruited. The system was trained on 60 subjects. Valida-
tion was blindly performed on the additional 30 consecutive subjects. 
Snore sounds were recorded using a directional condenser microphone 
placed 1 m above the bed. Acoustic features exploring intra- (mel-
cepstability, pitch density) and inter- (running variance, apnea phase 
ratio, inter- event silence) snore properties were extracted and integrated 
to assess AHI-EST.
Results: No significant differences were found between system de-
sign (m/f 36/24) and validation (m/f 21/9) groups in age, Body Mass 
Index, reporting snoring, Epworth Sleepiness Scale, AHI, associated 
morbidities, or tobacco smoking. AHI-EST was found to be correlated 
with AHI-PSG (study design: r = 0.9, p < 0.001; validation: r = 0.84, 
p < 0.001). The Bland Altman plots comparing AHI-PSG versus AHI-
EST showed no consistent bias, i.e., the mean difference was only 
0.5 and 3.5 events/h for system design and validation, respectively. 
The plots also showed that the AHI-EST corresponded more closely 
to AHI-PSG when the mean AHI was <30 events/h in the validation 
study. Using the diagnostic agreement approach, we found 83% diag-
nostic agreement with PSG.
Conclusion: Acoustic analysis based on intra- and inter-snore properties 
can differentiate subjects according to AHI. An acoustic-based screening 
system may address the growing needs for reliable OSA screening tool.
Support (If Any): Supported by the Israeli Ministry of Industry, Trade 
and Labor, The Kamin Program, competitive award no. 46168.

0348
AN EXAMINATION OF DIFFERENT METHODS FOR 
CALCULATING CRITICAL UPPER AIRWAY PRESSURES 
DURING SLEEP
Pien GW1, Jackson NJ1, Keenan B1, Ratcliffe S2, Staley B1, Wieland W1, 
Dietrich R1, Hurley S1, Marcus CL3,1, Schwab R1

1Center for Sleep & Circadian Neurobiology, University of 
Pennsylvania School of Medicine, Philadelphia, PA, USA, 2Center 
for Clinical Epidemiology & Biostatistics, University of Pennsylvania 
School of Medicine, Philadelphia, PA, USA, 3Children’s Hospital of 
Philadelphia, Philadelphia, PA, USA

Introduction: Measurements of upper airway critical closing pressure 
(Pcrit) describe airway collapsibility and correlate with the propensity 
for airflow obstruction in individuals with and without sleep-disordered 
breathing. However, substantial differences exist among protocols for 
data collection and for analyzing the pressure-flow data generated. We 
examined four alternatives for generating Pcrit values.
Methods: Passive Pcrit data collection was performed on 279 subjects 
with and without sleep-disordered breathing at the University of Penn 
Clinical Research Center for Sleep. Over multiple series, flow-limited 
and non-flow breaths during supine, N2 & N3 sleep were visually identi-
fied using established criteria. First, for all subjects with multiple valid 
series, we calculated both an average extrapolated Pcrit (Pcritextrap) value 
by series and an aggregate Pcritextrap, grouping data across series. Next, 
we calculated an observed Pcrit (Pcritobs) value for each series of nasal 
pressure drops among subjects with at least 2 breaths with peak flow <50 
ml/sec, generating an average Pcritobs value for all subjects with multiple 
valid series, and repeated this calculation after aggregating each subject’s 
data. We used paired t-tests to compare Pcrit data from individual series 
v. aggregated data and to compare extrapolated and observed values.

Results: Mean Pcritextrap (n=185) was -4.14 (SD 6.81) cm H2O. Aggre-
gated Pcritextrap (n=185) was similar, -4.80 (7.61) cm H2O. Mean Pcritobs 
(n=192) was -0.16 (3.23) cm H2O and was similar to aggregated Pcritobs 
(n=197), 0.76 (3.32) cm H2O. Comparisons of Pcrit values from indi-
vidual series to aggregated data were significantly different for both ex-
trapolated (p=0.009) and observed (p<0.001) Pcrit. Differences between 
Pcrit calculated from extrapolated v. observed data were also statistically 
significant using Pcrit values from individual series (p<0.001) and ag-
gregated (p<0.001) data.
Conclusion: When comparing Pcritextrap values calculated using in-
dividual series of peak flow measurements to values calculated using 
aggregated data, results were clinically similar but statistically differ-
ent. Differences between Pcritobs values using no-flow breaths generated 
across individual series of measurements or aggregated were also statis-
tically significant but clinically similar. However, Pcritextrap values were 
significantly lower (i.e. more negative), both clinically and statistically, 
than Pcritobs values.
Support (If Any): NIH HL085695, HL094307, HL089447

0349
OBSTRUCTIVE SLEEP APNEA SEVERITY ESTIMATION 
DURING WAKEFULNESS BASED ON TRACHEAL BREATH 
SOUNDS ANALYSIS
Moussavi Z2,1, Karimi D1

1Electrical & Computer Engineering, University of Manitoba, 
Winnipeg, MB, Canada, 2Biomedical Engineering, University of 
Manitoba, Winnipeg, MB, Canada

Introduction: Obstructive sleep apnea (OSA) is highly underdiagnosed 
mainly because current diagnostic methods are time-consuming and ex-
pensive. This study presents a new method for OSA severity estimation 
based on analysis of tracheal breath sounds recorded during wakefulness.
Methods: Breath sounds were recorded from 189 subjects during nose 
and mouth breathing in supine and upright postures at their maximum 
flow rate, while being awake. The apnea-hypopnea index (AHI) of the 
subjects was determined prospectively via full-night polysomnogra-
phy. Power spectrum density and bispectrum of the sound signals were 
estimated, and features were extracted from different sub-bands over 
100-2600 Hz. The differences of features between supine and upright 
postures and between nose and mouth breathing were also calculated. 
Data from 20 non-OSA (AHI<5), 20 moderate-OSA (10<AHI<25), and 
15 severe-OSA (AHI>30) subjects were used to select the best set of 
features; data from the rest of the subjects was used to evaluate the clas-
sification accuracy. The classification method employed was based on 
building a minimum-distance classifier for each feature and voting from 
the individual features to decide the class prediction.
Results: The most characteristic features included signal power, spectral 
centroid, and spectral bandwidth in the bands of 150-450, 600-1200, 
and 1200-1800 Hz, and bispectrum invariant feature. The overall clas-
sification accuracy was 82% and 71% on training and testing datasets, 
respectively. The classification accuracies for non-OSA, moderate, and 
severe OSA groups were 90%, 65%, and 93%, respectively, for training 
dataset, and 75%, 64%, and 71%, respectively, for testing dataset.
Conclusion: Spectral and bispectral features of breath sounds collected 
during wakefulness have the potential to be used for OSA severity esti-
mation during wakefulness. We believe the classification accuracy can 
be improved by increasing the amount of training data and by matching 
for anthropometric parameters such as age, sex and body mass index.
Support (If Any): This study was funded by Natural Sciences and Engi-
neering Research Council of Canada (NSERC) and Telecommunication 
Research Labs (TRLabs) Winnipeg.
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DIFFERENCES IN AUTOMATED COMPUTERIZED 
SCORING VERSUS MANUAL SCORING OF PORTABLE 
AMBULATORY SLEEP STUDIES
Popat C, Parikh N, Bazan L, Roth T
Sleep Disorders and Research Center, Henry Ford Health System, 
Detroit, MI, USA

Introduction: Apnealink™ is a portable sleep monitoring device previ-
ously shown to reliably detect obstructive sleep apnea (OSA). Previous 
studies assessed reliability by comparing automated scoring of the por-
table recording to a manually scored laboratory polysomnogram. The 
present study compares automated and manual scoring of ambulatory 
sleep studies.
Methods: Consecutive portable diagnostic sleep studies done at Henry 
Ford Health System were evaluated. The automated computerized anal-
ysis report was obtained. The raw data was scored by a certified sleep 
technician with no prior knowledge of the computerized analysis and 
was later reviewed by a board certified sleep physician. Studies with less 
than 2 hours of scorable data were excluded from analysis. An epoch 
was considered unscorable if there was loss of data from flow, effort, or 
oxygen saturation channel. Data was analyzed for differences in results 
of automated and manual scoring. Sensitivity and specificity were ana-
lyzed keeping the manual method as gold standard.
Results: Thirty eight studies with a mean duration of evaluation of 5.6 
hours were analyzed. The automated scoring had sensitivity of 80.1% 
(21/26) and specificity of 91.7% (11/12) for detecting OSA. The mean 
(± standard deviation) difference in Apnea-Hypopnea Index (AHI) be-
tween two methods was 5.5 (±5.8). AHI was higher by manual scoring 
in all but 7 studies. For studies diagnosed with sleep apnea by manual 
scoring, automated scoring classified 57.7% (15/26) of studies in cor-
rect group of severity (mild, moderate, or severe). All of the incorrectly 
classified studies had difference of one tier of severity compared to the 
gold standard.
Conclusion: Using manual scoring as the gold standard, the automated 
computerized scoring of ambulatory portable sleep studies is a reliable 
measure for diagnosis of sleep apnea. However automated scoring does 
not reliably predict severity of sleep apnea.

0351
ZONISAMIDE REDUCES APNEA/HYPOPNEA INDEX 
IN OVERWEIGHT/OBESE SLEEP APNEA PATIENTS: A 
RANDOMIZED PLACEBO CONTROLLED STUDY
Eskandari D1, Eder D1, Karimi M1, Zou D1, Stenlöf K2, Grote L1, 
Hedner J1

1Center for Sleep and Vigilance Disorders, Institution of Medicine, 
University of Gothenburg, Gothenburg, Sweden, 2Sahlgrenska Center 
for Cardiovascular and Metabolic Research, Institution of Medicine, 
University of Gothenburg, Gothenburg, Sweden

Introduction: The pathophysiology of obstructive sleep apnea (OSA) 
includes obesity and upper airway muscle dysfunction. Zonisamide 
(ZON), a drug with carbonic anhydrase (CA) inhibitory properties in-
duces weight loss in obese patients. CA inhibition is linked to reduction 
of apneic events in different models of sleep apnea.
Methods: This study randomized 47 OSA patients (42 males, age 52±12 
yrs, BMI 31±2 kg/m2) to ZON, placebo or CPAP for 4 weeks. In the 
open extension part (24 weeks) all participants, except those on CPAP, 
received ZON. Polysomnography and anthropometric assessments were 
performed at baseline and follow-up.
Results: The placebo controlled net effect of ZON at 4 weeks was a 
reduction of AHI (-32.5%, p<0.03) and ODI (-25.7%, p<0.02). Mea-
sures of hypoxia were improved. The effect was maintained at 24 weeks 
and the mean reduction of ODI after ZON (n=22) and CPAP (n=11, ad-
justed for compliance) were -8.1 and -26.9 events/h of sleep (p<0.03). 
Both CPAP and ZON reduced diastolic pressure (p=0.05 and 0.01) at 24 

weeks. ZON decreased serum bicarbonate concentration in parallel with 
changes in respiration. CPAP but not ZON reduced sleepiness. Body 
weight, neck circumference and sagittal diameter were unchanged at 4 
weeks but reduced after ZON at 24 weeks whereas weight increased 
(2.3±2.0 kg, p<0.001) in patients receiving CPAP. Patients dropped out 
due to non-compliance with CPAP (n=4, 27%) or side effects of ZON 
(n=9, 29%). The most frequent adverse events (>10%) included dyspho-
ria (n=6) and impaired memory (n=3).
Conclusion: ZON reduced OSA independently of weight loss suggest-
ing that altered CA activity may contribute to the maintenance of the 
breathing disorder in OSA. The combination of ZON and interactive 
weight reduction programs may further optimize the therapeutic poten-
tial of this class of drugs in OSA.

0352
WITHDRAWN

0353
LONGITUDINAL WEIGHT LOSS IMPROVES UPPER 
AIRWAY MECHANICAL LOADS AND NEUROMUSCULAR 
RESPONSES DURING SLEEP
Hawks EM, Guzman MA, Wolfe E, Arias RS, Pho H, Kirkness JP, 
Schneider H, Smith P, Schwartz A, Patil SP
Pulmonary and Critical Care Medicine, Johns Hopkins University, 
Baltimore, MD, USA

Introduction: Severely obese individuals are at risk for obstructive 
sleep apnea. We hypothesized that reductions in sleep apnea severity 
with surgical weight loss lead to improvements in upper airway me-
chanical loads or neuromuscular responses to upper airway obstruction.
Methods: Severely obese patients (n=69; 43 sleep apnea/26 normals) 
presenting to a bariatric surgery clinic were recruited. Pharyngeal col-
lapsibility (Pcrit) was measured during sleep and partitioned between 
mechanical (passive Pcrit) and active responses to upper airway ob-
struction (ΔPcritA-P). Sleep apnea severity and upper airway proper-
ties were assessed before and after weight loss (~12 months and ~18 
months [n=22]).
Results: Weight loss (ΔBMI: -16.2±1.4 kg/m2 at 12 months and 
-20.7±2.6 kg/m2 at 18 months) was associated with improvements 
in sleep apnea severity (pre-surgery NREM AHI: 49.0±6.3 events/
hour vs. post-surgery NREM AHI: 19.7±3.0 events/hour at 12 months 
& 12.5±2.6 events/hour at 18 months). At 12 months passive PCRIT 
(Sleep apnea: Δ3.2±0.7 cm H2O; Normal: Δ1.7±0.8 cm H2O; p<0.05) 
improved with weight loss in both groups and ΔPcritA-P improved in 
OSA (Δ3.5±0.8 cm H2O; p<0.001) but not normal subjects (Δ-0.5±1.4 
cm H2O; p>0.70). Improvements in passive PCRIT continued at 18 
months for sleep apnea (Δ5.7±2.6 cm H2O; p<0.001) but not for normals 
(Δ0.1±1.4 cm H2O). Similarly ΔPcritA-P improved in OSA (Δ6.2±1.1 
cm H2O; p<0.01) but not normal subjects (Δ-1.0±1.8 cm H2O; p>0.50).
Conclusion: Longitudinal weight loss reverses defects in upper airway 
mechanical loads and neuromuscular control in obstructive sleep apnea. 
Reversing these defects leads to improvements in sleep apnea. Both cen-
tral and peripheral mechanisms can account for a restoration of neuro-
muscular responses in sleep apnea with weight loss.
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EXAMINING THE MECHANISM OF ACTION OF A NEW 
DEVICE USING ORAL PRESSURE THERAPY (OPT) FOR 
THE TREATMENT OF PATIENTS WITH OSA
Schwab R1, Kim C1, Siegel LC3,2, Keenan B1, Black J3, 
Farid-Moayer M4, Podmore J2, Vaska M2

1Penn Sleep Center University of Pennsylvania Medical Center, 
Philadelphia, PA, USA, 2ApniCure, Redwood CIty, CA, USA, 
3Stanford University, Stanford, CA, USA, 4Peninsula Sleep Center, 
Burlingame, CA, USA

Introduction: A novel oral pressure therapy (OPT) system (Winx, Ap-
niCure, Inc.) has been shown to be an effective treatment for patients 
with obstructive sleep apnea (OSA). This new therapy provides nega-
tive pressure to the oropharynx. We hypothesized that the OPT system 
would: 1) increase the mean, minimum and maximum cross airway 
area (CSA) in the retropalatal region; 2) increase both the retropalatal 
anterior-posterior and lateral airway dimensions; and 3) move the cen-
troids of the soft palate and anterior segment of the tongue anteriorly 
and superiorly.
Methods: 14 adults (12 men/2 women) (mean BMI: 30.4±3.7 (SD) kg/
m2, age: 58.1±8.0 years) with OSA (8 severe, 4 moderate, 2 mild) un-
derwent upper airway MRI and polysomnography with and without the 
OPT device. Amira 4.2.1 software was used in the MRI analysis. Within 
subject differences between baseline and treatment with OPT were ex-
amined using a Wilcoxon sign-rank test.
Results: The baseline AHI (35.3±20.3 events/hr) was significantly 
(p=0.0001) reduced (AHI 5.8±3.8 events/hr) by OPT treatment. Appli-
cation of the OPT system led to the following significant changes in the 
retropalatal region: 1) the mean CSA per slice increased: 56.5±65.6% 
(p=0.002); 2) the maximum CSA increased: 78.3±94.3% (p=0.0006); 
3) the minimum CSA increased: 60.9±88.6% (p=0.04); 4) the 3-di-
mensional centroid of the soft palate moved anteriorly: 11.0±5.4 mm 
(p=0.0002) and superiorly: 15.3±7.4 mm (p=0.0001); and 5) the cen-
troid of the anterior segment of the tongue moved forward: 6.5±3.9 mm 
(p=0.0002). The minimum and maximum airway dimensions increased 
in the lateral and anterior-posterior directions.
Conclusion: Oral pressure therapy, a novel treatment for OSA, increas-
es the size of the retropalatal airway by moving the soft palate and an-
terior segment of the tongue forward, towards the teeth. OPT increases 
airway caliber in both the anterior-posterior and lateral dimensions. Our 
data suggest that patients manifesting retropalatal airway collapse would 
be ideal candidates for oral pressure therapy.

0355
THE PREVALENCE OF SLEEP DISORDERED BREATHING 
IN HOSPITALIZED MEDICAL PATIENTS
Auckley D, Khosa S, Salem B, Newman C
Pulmonary Critical Care and Sleep, MetroHealth Medical Center Case 
Western Reserve University, Cleveland, OH, USA

Introduction: Obstructive Sleep Apnea (OSA) is underdiagnosed in 
the outpatient setting. Hospitalized medical patients commonly have 
diagnoses associated with OSA and limited survey data suggests > 
50% may be at-risk for OSA. Identifying OSA in-hospital could im-
prove diagnostic rates as well as impact patient safety and long-term 
health. We hypothesized that OSA would be highly prevalent in 
unselected medical inpatients.
Methods: This is a prospective study enrolling 100 unselected pa-
tients admitted directly to the medical floors of an urban academic 
medical center. Enrollment criteria: 18-65 y/o, no known OSA or tra-
cheostomy, willing to undergo in-patient polysomnogram (PSG). En-
rolled patients underwent a full-night attended inpatient PSG within 48 
hours of admission.
Results: Of 90 subjects enrolled, 22 were excluded from analysis (11 
withdrew consent, 6 insufficient sleep < 100 minutes, 5 technically in-

adequate study). Baseline characteristics of the remaining 68 subjects 
(mean+/-standard deviation): Age 46.7 +/- 11.8 y/o, gender 39.7% male, 
ethnicity - Caucasian 49%, African American 41%, BMI (kg/m2) 30.3 
+/- 7.0. Co-morbidities: hypertension (56%), asthma (37%), depression 
(29%), diabetes (22%), COPD (22%), CVA (10%), CHF (9%), chronic 
kidney disease (5%), atrial fibrillation (< 2%). Admission diagnosis: 
COPD or asthma exacerbation (33%), acute gastrointestinal illness 
(13%), skin or bone infection (10%), renal (9%), CVA (6%), CHF (< 
2%), miscellaneous (27%). Inpatient PSG results (mean+/-standard 
deviation): sleep latency 54.9+/-61.6 minutes, sleep efficiency 60.5 +/- 
19.4%, REM 13.9 +/-9.8%. The AHI was > 5 in 51/68 (75%) subjects 
and > 30 in 13/68 (19%) subjects. Eight subjects with an AHI > 5 had a 
followup PSG performed (mean 45.4 days later, range 22-126 days) and 
this confirmed OSA in all, with no difference in mean AHI (P=0.26).
Conclusion: Undiagnosed OSA is highly prevalent in hospitalized med-
ical patients. Inpatient PSG can be done safely in hospitalized patients 
on the general medical floor though is logistically difficult.
Support (If Any): Teva Pharmaceuticals

0356
THE EFFICIENCY OF A PHYSICIAN PRACTICE PROVIDING 
OUT OF CENTER SLEEP TESTING CONCIERGE MODEL
Lynch WR, Lynch K, Kennedy-Little DM
Sleep Disorders Management, Wilmington, DE, USA

Introduction: A physician practice dedicated to providing AASM ac-
credited out of center sleep testing (OCST) services can provide an ef-
ficient model to diagnose and direct therapy for sleep apnea patients.
Methods: This study reviewed records of OCST studies performed on 
consecutive patients from October 2011 to October 2012 who were seen 
in a physician practice which is dedicated to providing OCST services 
for sleep apnea. After a clinical evaluation by the physician the patients 
were trained to perform an unattended home sleep study using portable 
monitoring. The raw data was downloaded and scored by RPSGT/RST’s 
using AASM criteria. The study was reviewed by a board certified sleep 
specialist to determine the presence of sleep apnea and make therapy 
recommendations. At a post-study visit the physician reviewed the raw 
study data with each patient and directed APAP therapy with modems. 
The mask was fitted by a respiratory therapist and unattended home 
auto-titration was started.
Results: OCST studies were performed on 43 patients including 51% 
(22) men and 49% (21) women with a median age of 58 years (18-80). 
The average time between the initial visit and an OCST study was 3.4 
days with 58% (25) being performed the same day. Following the home 
study unattended home APAP was started for 86% (36) patients an aver-
age of 15.4 days from the study date. This included time for: scoring the 
study; the board certified specialist interpretation; insurer authorization 
and approval; equipment acquisition; and scheduling a post-study visit.
Conclusion: A physician practice dedicated to providing OCST services 
can provide efficient testing to diagnose sleep apnea and efficient start 
of therapy using home unattended APAP. By providing a one-stop con-
cierge service, the physician practice model eliminates the fragmented 
approach to diagnose and treat sleep apnea that frustrates patients and 
delays care.
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REQUIRING OXYGEN DESATURATION FOR TABULATION 
OF HYPOPNEAS LOWERS THE SENSITIVITY OF NPSG 
TESTING, LEAVING MANY PATIENTS UNTREATED. 
IMPROVING IN-LAB NPSG TESTING WILL HELP 
PRESERVE IT
Simmons JH1,2

1Comprehensive Sleep Medicine Associates, Houston, TX, USA, 
2Sleep Education Consortium, Houston, TX, USA

Introduction: Last year we reported deficiencies in the scoring criteria 
that define hypopneas resulting in many patients being left untreated. To 
further enhance our data, more patients have been added. We assessed 
symptomatic patients in whom NPSG’s demonstrated hypopneas in ev-
ery aspect (decreased flow, arousal’s etc...) other than meeting the de-
saturation criteria of 4%, to determine if treating such patients provided 
clinical improvement.
Methods: We reviewed patients who had NPSG testing resulting in 
AHI’s using a minimum of 4% desaturation (Ox- AHI) of less than 
5 / hour sleep but in whom the AHI independent of assessing the SaO2 
(NonOx-AHI) was greater than 5 / hour sleep. Follow up attempts were 
made on qualifying patients, tabulating Epworth (ESS) and Patient 
Global Impression (PGI) scores, pre and post treatment as well as body 
weight.
Results: 270 patient records meeting criteria of DeOx-AHI <5/hr & 
NonOx-AHI >5/hr were identified. 69 patients could not be contacted & 
18 never started treatment. 37 were non-compliant with treatment. The 
remaining 146 patients complied with treatment for six months or more. 
Ave age was 56 (21 to 83), 45M, 101F. Follow up assessment ranged 
from 6 to 65 months (ave 22). 121 patients (83%) demonstrated im-
proved ESS scores, ave from 13.5 down to 7.5, and 126 improved PGI 
scares (86%). Significant improvement with treatment was character-
ized by an ANOVA assessing ESS, PGI and Weight between groups that 
was significant with a p <0.01. T-Tests of the ESS and PGI scores were 
significant both with p < 0.001. Weight did not demonstrate significant 
change with T-Test of p > 0.05.
Conclusion: Our results support the benefits of treating symptomatic 
patients with hypopnic events that do not meet the SaO2 criteria. Prior 
evaluations demonstrated a lack of inter-scorer consistency when not 
using declining SaO2 criteria. This led to adherence of the 4% SaO2 
criteria, which improved inter-scorer consistency. Therefore the sen-
sitivity of NPSG testing was lowered in order to improve the consis-
tency of technician scoring. As a result, many symptomatic patients 
have difficulty obtaining proper treatment because the current scoring 
methods supported by the AASM require the 4% SaO2 decline. It 
would serve our field best, and help preserve in-lab full NPSG testing, 
if we increased the proficiency of technicians and improve inter-scor-
er reliability without the SaO2 requirement. In so doing, we would 
be able to provide proper treatment to a greater number of affected 
patients.

0358
OBSTRUCTIVE SLEEP APNEA RISK AND OBESITY 
PREVALENCE IN TOW VESSEL CAPTAINS AND PILOTS ON 
AMERICAN WATERWAYS
Reid KJ1, Bochkarev M1, Rowan E3, Hong J2, Kang J2, Turek FW3

1Neurology, Northwestern University, Chicago, IL, USA, 2Preventive 
Medicine, Northwestern University, Chicago, IL, USA, 3Neurobiology, 
Northwestern University, Chicago, IL, USA

Introduction: In the transportation industry there is concern about the 
impact of obstructive sleep apnea (OSA) on the health and safety of 
workers. High body mass index (BMI) is a risk factor for OSA and in the 
trucking industry those with a BMI of greater than 35 kg/cm2 are recom-
mend to be screened for OSA, however the tow vessel industry has no 
such recommendations. The aim of the current study was to determine 

the prevalence of obesity and OSA risk in tow vessel operators (captains 
and pilots) on American waterways.
Methods: Participants included 116 crew members (mean age 48.3±8.8 
years) of towing vessels on US waterways. There were 77 captains 
working between approximately 6am-12pm and 6pm-12am, and 39 pi-
lots working between approximately 12am-6am, and 12pm-6pm (mean 
years on this schedule 26±10). BMI and risk of OSA were determined 
using the Berlin questionnaire, high risk was defined as a Berlin ques-
tionnaire of ≥2. Data were analyzed using chi-square tests and logistic 
regression.
Results: The average self-reported BMI for the crew was 32 kg/m2, and 
10% of the crew had a BMI greater than 40 kg/m2. There were no differ-
ences in BMI between captains and pilots. Overall, 41% of participants 
scored as high risk for having OSA. Pilots were more likely to be at high 
risk for OSA (51.3%) than captains (36.4%), although this difference 
was not significant (p=0.12). Falling asleep or nodding off while driving 
was reported by 29% of the participants on the Berlin questionnaire. 
Pilots were 30% more likely to report falling asleep while driving than 
captains [OR 0.30 (CI: 0.13-0.71), p=0.002].
Conclusion: Results indicate a high level of obesity and OSA risk 
among tow boat crew members. The level of morbid obesity (BMI ≥40 
kg/m2) in this group is double that observed in the general population 
of a similar age (5.7% vs. 10.1%). Considering that BMI is a prima-
ry factor in calculating OSA risk on the Berlin questionnaire, it is not 
surprising that the proportion of the crew at high risk for OSA is so 
great. Given the risks associated with OSA for health and safety (e.g. 
falling asleep while driving) and that being overweight is a risk factor 
for cardio-metabolic disorders, the level of obesity in this group is of 
great concern. Systematic screening for those at high risk of OSA dur-
ing regular health checks should be recommended. Understanding the 
risk factors for obesity in this population will be essential in developing 
weight management interventions.
Support (If Any): American Waterways Operators

0359
OSA AND PTSD IN VETERANS HEALTH ADMINISTRATION 
BENEFICIARIES
Li Y2,1, Marler M1, Zamora T1, Sarmiento K1,2, Stepnowsky C1,2

1VA San Diego Healthcare System/UCSD, San Diego, CA, USA, 
2Medicine, University of California San Diego, San Diego, CA, USA

Introduction: The Veterans Health Administration is one of the largest 
healthcare systems in the United States and it maintains large national 
datasets that are available to researchers. The VA population is at higher 
risk for OSA given that it is primarily comprised of middle-aged and 
older males. Studies are widely disparate on the association between 
OSA and PTSD. This population provides a unique opportunity to ex-
plore the association between OSA and PTSD.
Methods: This was a retrospective, cross-sectional, database review 
study that utilized the outpatient clinic visit database. OSA and PTSD 
were identified by ICD-9 code. Data from visit one for each fiscal year 
was used for a subset of the analysis.
Results: The VA OSA population was primarily male (95.9%) and mid-
dle-aged (18-24: 3.9%; 35-64yo: 70.5%; >65yo: 25.7%). The obesity 
ICD9 code was present in 13.8% of those with OSA ICD9 code. The 
percentage of VA patients with an OSA ICD9 code increased from 2002 
to 2008 from 0.6% to 4.9%. The percentage of OSA patients that had co-
morbid PTSD increased from 1.6% in 2002 to 3.5% in 2008. The overall 
percentage of VA patients with PTSD across this time period was 6.4%.
Conclusion: This was a database review study that found that in 2008 
the rate of OSA in the VHA was 4.9% and that the rate of PTSD in 
OSA patients in 2008 was 3.5%. With a prevalence of nearly 5%, OSA 
would be in the top ten most common chronic conditions in the VHA. 
The study was dependent on the accuracy of ICD coding for both OSA 
and PTSD. Future validation studies are needed to assess this accuracy.
Support (If Any): Department of Veterans Affairs



SLEEP, Volume 36, Abstract Supplement, 2013A129

B. Clinical Sleep Science I. Sleep Disorders – Breathing
0360
ACCURACY OF SLEEP QUESTIONNAIRES FOR THE 
DIAGNOSIS OF OSA IN HOSPITALIZED MEDICAL PATIENTS
Auckley D, Khosa S, Salem B, Newman C
Pulmonary Critical Care and Sleep, MetroHealth Medical Center Case 
Western Reserve University, Cleveland, OH, USA

Introduction: Obstructive Sleep Apnea (OSA) is underdiagnosed. Data 
from our ongoing polysomnogram (PSG) study suggests that OSA is 
highly prevalent in hospitalized medical patients. However, inpatient 
PSG is not practical and simple tools to identify OSA in hospitalized 
patients are needed. We hypothesized that validated outpatient screening 
questionnaires for OSA would be accurate in the inpatient setting.
Methods: This is a prospective study enrolling 100 unselected patients 
directly admitted to medical floors of an urban academic medical center. 
Enrollment criteria: 18-65 y/o with no known OSA. Patients underwent 
a full-night attended inpatient PSG within 48 hours of admission and 
completed the following questionnaires pre-PSG: Berlin, STOP, STOP-
BANG, Sleep Apnea Clinical Score (SACS), and Epworth Sleepiness 
Scale (ESS).
Results: Of 90 subjects enrolled, 22 were excluded from analysis (11 
withdrew consent, 6 insufficient sleep < 100 minutes, 5 technically in-
adequate study). Baseline characteristics of the remaining 68 subjects 
(mean+/-standard deviation): Age 46.7 +/- 11.8 y/o, gender 39.7% male, 
ethnicity - Caucasian 49%, African American 41%, neck circumference 
- 37.2+/- 4.2 cm, BMI (kg/m2) 30.3 +/- 7.0. Co-morbidities: hyperten-
sion (56%), asthma (37%), depression (29%), diabetes (22%), COPD 
(22%), CVA (10%), CHF (9%), chronic kidney disease (5%), atrial 
fibrillation (< 2%). Admission diagnosis: COPD or asthma exacerba-
tion (33%), acute gastrointestinal illness (13%), skin or bone infection 
(10%), renal (9%), CVA (6%), CHF (< 2%), miscellaneous (27%). In-
patient PSG results: AHI was > 5 in 51/68 (75%) of subjects. The PPV 
and NPV of each questionnaire for an AHI > 5 are: Berlin 0.72 and 0.20, 
STOP 0.76 and 0.26, STOP-BANG 0.76 and 0.27, SACS 0.83 and 0.27, 
ESS 0.67 and 0.17.
Conclusion: Undiagnosed OSA is highly prevalent in hospitalized 
medical patients. Questionnaires that have been validated for outpatient 
screening for OSA have reasonable PPV but poor NPV for assessing for 
OSA in hospitalized medical patients.
Support (If Any): Teva Pharmaceuticals

0361
CPAP PREDICTION EQUATIONS: PERFORMANCE IN AN 
URBAN POPULATION
Leszczyszyn D1, Clark J2, McNallen A1, Mathew E1, Wegelin J3, 
Taylor SA1

1Neurology, Virginia Commonwealth University, Richmond, VA, 
USA, 2Ambulatory Care, VCU Medical Center, Richmond, VA, USA, 
3Biostatistics, Virginia Commonwealth University, Richmond, VA, 
USA

Introduction: Obstructive sleep apnea is often treated with continuous 
positive airway pressure (CPAP), which acts as a pneumatic splint to 
prevent airway collapse. The goal of CPAP titration polysomnography 
(PSG) is to ascertain a pressure calibrated in centimeters of water (cm 
H2O) that lowers the apnea-hypopnea index to normal during sleep. The 
use of prediction equations has been put forth as a cost-saving method 
for predicting optimal starting pressures. This study compared the ac-
curacy of the 3 most commonly referenced clinical prediction equations 
in a large, consecutively acquired sample of multi-ethnic, urban city and 
suburban residents who presented for CPAP titration. This population is 
significantly different from populations previously studied.
Methods: The Hoffstein, Laredo, and Stradling equation-predicted 
CPAP pressures (cm H20) were computed for 678 patients; 63% were 
African American, 33% Caucasian, 51% female, and 49% male. These 
were compared to pressures derived from the overnight PSG. This 

comparison was repeated for the full-night and split-night titration sub-
groups. Ranges around the predicted values were determined which 
captured the middle 90% of the patients. Median absolute difference be-
tween predicted values and PSG derived CPAP pressures was computed 
to determine which equation most closely predicted the PSG titration 
pressure results for this sample.
Results: 350 patients underwent full-night titration, 328 split-night. 
Ranges (median absolute differences) were: Full night: Loredo -3 to 5 
(1.82); Hoffstein -3 to 7 (1.88); Stradling 1 to 9 (3.57). Split night: Lo-
redo -4 to 4 (1.95); Hoffstein -4 to 6 (1.95); Stradling -1 to 9 (3.19). All 
patients: Loredo -4 to 5 (1.89); Hoffstein -4 to 6 (1.94); Stradling 0 to 
9 (3.44).
Conclusion: Thus, the Loredo equation achieved the lowest median 
absolute differences and consequently was the closest fit to this popu-
lation’s PSG derived CPAP pressures. This will help guide efforts to 
streamline care for OSA patients in an urban setting.

0362
PREVALENCE AND ASSOCIATIONS OF RESPIRATORY-
RELATED LEG MOVEMENTS IN OLDER MEN WITH 
OBSTRUCTIVE SLEEP APNEA
Aritake S1,2, Peters KW3, Mobley D4, Rueschman M4, Morrical M4, 
Platt S5, Dam T6, Redline S7, Winkelman J1,5

1Division of Sleep Medicine, Department of Medicine, Brigham and 
Women’s Hospital, Harvard Medical School, Boston, MA, USA, 
2Japan Society for the Promotion of Science (JSPS) / Tokyo Medical 
University, Shinjuku, Japan, 3California Pacific Medical Center 
Research Institute, San Francisco Coordinating Center, San Francisco, 
CA, USA, 4Division of Sleep Medicine, Brigham and Women’s 
Hospital, Boston, MA, USA, 5Sleep Health Centers, Brigham and 
Women’s Hospital, Boston, MA, USA, 6Division of Geriatric Medicine 
and Aging, Department of Medicine, Columbia University, NewYork, 
NY, USA, 7Division of Sleep Medicine, Department of Medicine, 
Brigham and Women’s Hospital and Beth Israel Deaconess Medical 
Center, Harvard Medical School, Boston, MA, USA

Introduction: Recent reports suggest that obstructive respiratory events 
that terminate with a leg movement (LM) produce larger heart rate in-
creases than those without a LM. Such LMs may thus be a marker of risk 
for the development of hypertension or cardiovascular disease in ob-
structive sleep apnea (OSA). We examined the prevalence and correlates 
of respiratory-related leg movements (RRLM) in patients with OSA.
Methods: Data were analyzed from all men with an apnea-hypopnea 
index (AHI, ≥3% desaturation criteria) ≥ 10 and data from piezo-
electric leg movement sensors (N=636) at the second home sleep 
study in the MrOS cohort (mean age=81.2 years). Sleep studies were 
rescored for respiratory-related leg movements (RRLM), defined 
as an LM lasting 0.5-5 sec which had its onset within 2 seconds (be-
fore or after) of the respiratory event termination. Four categories of 
RRLM% (#RRLM/#hypopneas+apneas) were derived: RRLM%=0; 
0<RRLM%≤10; 10<RRLM%≤20; and 20<RRLM%. Subject charac-
teristics were compared for RRLM% categories by analysis of variance 
(ANOVA) for normally distributed continuous variables and Kruskal-
Wallis tests for continuous variables with skewed distribution.
Results: The prevalence of RRLM% was 32.2%, 43.1%, 11.6%, and 
13.1% for %RRLM=0, 0-10, 10-20 and >20, respectively. Higher 
RRLM% category was strongly associated with white race (89.8%, 
83.6%, 93.2%, 96.4%, p=0.004) and periodic limb movement index 
(1.0, 4.2, 10.2, 26.8) and PLM with arousal (0.1, 0.3, 0.9, 2.8) (both 
p<0.0001), but not AHI, arousal index, sleep efficiency, age, BMI, dia-
betes, hypertension, prevalent CVD, or antidepressant use.
Conclusion: Roughly 10% of patients with OSA have over 20% of their 
respiratory events terminated with a leg movement. Such respiratory-
related leg movements are most common in whites and in those with 
PLMS. Within a sample with moderate to severe OSA, these movements 
are not associated with AHI or overall arousal index.
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0363
MEASUREMENT OF VENTILATORY CYCLE IN CENTRAL 
APNEAS IN DRIVERS/MINE WORKERS AT HIGH ALTITUDE
Rey de Castro J1, Liendo A5, Rosales-Mayor E3, Ortiz O4, Ferreyra J1, 
Tate JH2, Liendo C2

1Medicine, Clinica Angloamericana, Lima, Peru, 2Sleep Medicine, 
Louisiana State University Shreveport, Shreveport, LA, USA, 3Chest 
Disease, Hospital Clínic de Barcelona, Barcelona, Spain, 4Occupational 
Medicine, Minera Rio Tinto, Cajamarca, Peru, 5Dominican University, 
River Forest, IL, USA

Introduction: Central apneas can be characterized by measuring the ap-
nea duration, ventilatory phase and respiratory cycle duration. Cardiogen-
ic and idiopathic central apneas have distinct characteristics. We present 
on this report the polygraphic features of high altitude central apneas.
Methods: 63 subjects working the morning shift in a Peruvian mine 
and sleeping at an altitude of 6625 feet above sea level, were tested on 
their usual nocturnal sleep periods, using the Apnea Link plus. None 
of the subjects received narcotics, benzodiazepines or acetazolamide. 
Informed consent was signed. Recording was performed on the first two 
days of the working cycle.
Results: 63 studies were performed and 59 were considered for analy-
sis. Among those 46 studies were normal [78%], 6 patients had OSA 
and 7 patients Central apnea [12%]. Key data from patients with Central 
apneas include Epworth score 3.4±2.7, AHI 35.7 ± 19.3, AHI central 
13.4 ±14.2, Duration of Respiratory Cycle [in seconds ]26.5 ±4.9;Dura-
tion of Apnea 14.4 ± 3.6, Duration of Ventilation 13.5 ± 2.9, Circulatory 
time 13.3 ±2.9.Apnea duration/Ventilation duration ratio 0.9± 0.3. The 
patients with central apneas have lower living altitude 1118±2716 feet 
when compared with non-apneic patients 4526±3598 feet. (p=0,035)
Conclusion: 1. High altitude mine workers have an incidence of an oc-
cult sleep disordered breathing of 22% and central apneas of 12%. 2. 
Measurements of respiratory cycle of subjects with central apnea sug-
gest that high altitude central apneas are similar to idiopathic central 
apneas rather than Hunter-Cheyne-Stokes Respiration. 3. Patients with 
central apnea have the greatest difference between their working and 
living altitude, when compared with normals. That may reduce the 
ability to be acclimatized to high altitude, which is a necessary step to 
improve central apnea.
Support (If Any): Rio Tinto Minera Perú Ltda. SAC

0364
FLOW LIMITATION AND RESPIRATORY EFFORTS DURING 
STAGE 2 NREM SLEEP
Lin C1,2, Lo M2, Guilleminault C1

1Psychiatry and Behavioral Science, Stanford University, Redwood 
City, CA, USA, 2Center for Dynamical Biomarkers and Translational 
Medicine, National Central University, Chungli, Taiwan

Introduction: Flow limitation was described as a visual pattern in 1998. 
It is presented in patients with sleep-disordered-breathing and may be 
associated with normal or low blood pressure.
Methods: We analyzed tracing from 10 subjects (mean age 37 years and 
mean BMI 23.1 kg/m2) during total stage 2 NREM sleep, investigat-
ing flow pattern, respiratory effort defined by esophageal manometry 
and autonomic nervous system response derived from plethysmography 
(PPG) continuous recording. All measures were obtained from nocturnal 
polysomnograms. We applied the Hilbert-Huang Transform to the PPG 
signal to identify inconsistent respiratory cycles embedded in the signal, 
deriving respiratory related PPG oscillations that corresponded to breath 
to breath respiratory efforts responsible for flow. We calculate the root-
mean-square (RMS) amplitude of each respiratory cycle and based on 
results we divided total respiratory cycles in two: cycles with flow limi-
tation and increased respiratory efforts (i.e defines as Pes>-8 mm H2O 
and low nasal flow) and cycles with no flow limitation and absence of 
increase effort as indicated by Pes.

Results: Due to noisy signals during analyses, data from 2 subjects were 
not included. 17208 respiratory cycles during stage 2 NREM sleep were 
analyzed with 7650 belonging to the “flow-limitation high Pes” group. 
The RMS amplitude of this flow limited subgroup was significantly 
higher than the cycle-breaths of the other group (p=0.003)
Conclusion: As flow limitation and PPG can be easily monitored with-
out disturbances associated with Pes, quantification of physiologically 
meaningful flow limitation can be easily derived from simple PSG mon-
itoring. Our study provides a new algorithm documenting presence of 
“meaningful flow limitation” for each respiratory cycle, and it allows for 
further investigation of the role of flow limitation on ANS.

0365
COMPARISON OF OBSTRUCTIVE SLEEP APNEA SEVERITY 
AND SLEEP CHARACTERISTICS DURING NON-SUPINE 
SLEEP
Coleman JC, Im K
Neurology, University of Iowa Hospitals and Clinics, Iowa City, IA, 
USA

Introduction: In determining the positional sleep apnea patient popula-
tion that positional therapy using non-supine sleep would benefit most, 
the literature addresses differences in right versus left sleep without 
comparing side to prone sleep. This prompted an innovative look at 
whether there are significant differences in sleep characteristics and AHI 
data when evaluating the different non-supine positions in obstructive 
sleep apnea (OSA) patients.
Methods: Consecutive diagnostic polysomnograms from one facility 
over 6 months were evaluated comparing overall AHI, AHI by position, 
sleep characteristics, and patient demographics by position in OSA Pa-
tients. Patients with sleep time of >10 minutes on both the left and right 
sides as well as those with >10 minutes of prone and side sleep were 
compared as two separate groups.
Results: 436 diagnostic polysmonograms were evaluated with 243 
having OSA. Of those 243 OSA Patients, 136 had both right and 
left side sleep and 27 had both prone and side sleep. Comparison of 
right versus left groups demonstrated no significant difference in AHI 
(Right-AHI 9.1; Left-AHI 10.8) or total sleep time (TST) per side 
(Right-TST 110.0min; Left-TST 102.9min). The side versus prone 
comparison groups demonstrated no significant difference in AHI 
(Side-AHI 10.5; Prone-AHI 9.2) with a significant difference in TST 
per position (Side-TST 179.3min; Prone-TST 79.0min). It is notable 
that individual comparison of the age, BMI, neck circumference, and 
sleep efficiency between the comparison groups demonstrated no 
statistical significance.
Conclusion: In this population that had no significant patient charac-
teristic differences, we found that there was no significant difference 
in AHI or AHI by position during left versus right or side versus prone 
sleep. With no significant difference in AHI between the different non-
supine sleeping positions, it stands to reason that positional therapy in 
any non-supine position could be effective in the treatment of the ap-
propriate positional sleep apnea patient.

0366
VALIDATION OF SUBJECTIVE PARAMETERS OF SLEEP 
QUALITY IN PATIENTS WITH SLEEP DISORDERED 
BREATHING
Kalliny M, Bista S, Barkoukis TJ
Department of Internal Medicine, Division of Pulmonary, Critical Care, 
Sleep and Allergy, University of Nebraska Medical Center, Omaha, 
NE, USA

Introduction: Post-sleep study questionnaire (PSSQ), which is a 12-
item patient-reported outcome instrument, is designed to evaluate the 
patient’s experience following overnight polysomnography (PSG). The 
main aim of this study is to validate subjective parameters of sleep qual-
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ity reported in PSSQ by patients with obstructive sleep apnea-hypopnea 
syndrome (OSAHS).
Methods: This study included 120 patients who were randomly selected 
from a patient panel who underwent overnight PSG and allocated in one 
of 4 groups: control, full-night diagnostic (group 1), split-night (group 
2), and full-night PAP titration (group 3). Subjective sleep latency and 
total sleep time that were reported in PSSQ were compared to their re-
spective parameters on PSG. The authors investigated the effect of other 
parameters on patient perception of sleep quality.
Results: Subjective sleep latency was significantly correlated with sleep 
latency measured on PSG in the control group (r=0.85; p<0.000) and 
group 3 (r=0.76; p<0.000); however, this correlation was not significant 
in groups 1 and 2 (r=0.27; p>0.05 and r= 0.23; p>0.05; respectively). 
Subjective sleep time was strongly correlated with sleep time report-
ed on PSG in the control group and group 3 (r=87; p<0.000 and 0.80; 
p<0.000; respectively) and moderately correlated, but was still signifi-
cant, in groups 1 and 2 (r=0.45; p<0.01, and r=0.37; p<0.04; respective-
ly). Co-existence of psychiatric disorders and experiencing pain during 
the sleep study had no effect on these correlations. Sleep quality was sig-
nificantly dependant on awakening after sleep onset (WASO) time, sleep 
efficiency, and REM sleep consolidation; however, the arousal index, 
apnea-hypopnea index, age, gender, co-existence of psychiatric disor-
ders, and experiencing pain during the study were not significant factors.
Conclusion: OSAHS strongly disrupts a patient perception of sleep la-
tency and to a lesser extent sleep time. CPAP therapy restores such per-
ception. Sleep quality is significantly dependent on WASO time, sleep 
efficiency, and REM sleep consolidation.

0367
COMPARISON OF SLEEP CHARACTERISTICS AND 
DISEASE SEVERITY IN POSITIONAL OBSTRUCTIVE SLEEP 
APNEA PATIENTS WITH A SUPINE SLEEP PREFERENCE 
VERSUS A NON-SUPINE SLEEP PREFERENCE
Coleman JC, Im K
Neurology, University of Iowa Hospitals and Clinics, Iowa City, IA, 
USA

Introduction: In determining the positional obstructive sleep apnea 
(pOSA) patient population that would benefit most from positional ther-
apy, it was necessary to determine if there were significant differences 
in sleep characteristics, patient demographics, and OSA severity when 
comparing pOSA patients who preferred supine over non-supine sleep.
Methods: Consecutive diagnostic polysomnograms from one facility 
over 6 months were evaluated comparing overall apnea hypopnea in-
dex (AHI), supine vs non-supine AHI, sleep characteristics, and patient 
demographics in pOSA Patients. Patients with pOSA (defined tradition-
ally as having a 2:1 difference in supine-AHI vs non-supine-AHI) who 
slept in both supine and non-supine positions were categorized as supine 
sleep preference (SSP) or non-supine sleep preference (NSP) if they had 
>50% of their total sleep time (TST) in the supine (SSP) or non-supine 
(NSP) positions respectively.
Results: 436 diagnostic polysomnograms were evaluated with 165 hav-
ing pOSA with 104 NSP and 61 SSP patients. In comparing the SSP ver-
sus NSP groups, the age, BMI, neck circumference, Epworth Sleepiness 
Scale score, and overall AHI were not significantly different. There were 
significant SSP vs NSP differences noted as: sleep efficiency (75.5% vs 
81.2%), supine sleep efficiency (62.7% vs 83.5%), TST (323.6 vs 351 
minutes), supine AHI (39.4 vs 18.2); non-supine AHI (6 vs 2.9), and pe-
riodic limb movement (PLM) index (20.5 vs 10.9 movements per hour).
Conclusion: NSP pOSA patients, who would presumably adapt to non-
supine positional therapy more readily, typically have the same overall 
AHI as SSP patients with significantly worse overall supine and non-
supine AHIs potentially giving NSP patients a greater benefit from po-
sitional therapy with non-supine sleep. SSP patients have better sleep 
efficiency and fewer PLMs than NSP patients with pOSA, possibly 
related to NSP patients having more severe OSA and a greater differ-

ence between supine and non-supine AHIs leading to more frequent 
disruption of sleep.

0368
A SCREENING ALGORITHM FOR OBSTRUCTIVE SLEEP 
APNEA IN PREGNANCY
Izci Balserak B1,2, Gurubhagavatula I1, Keenan B1, Pien GW1

1Center for Sleep and Circadian Neurobiology, Perelman School 
of Medicine, University of Pennsylvania School of Medicine, 
Philadelphia, PA, USA, 2School of Nursing, University of Pennsylvania 
School of Medicine, Philadelphia, PA, USA

Introduction: Obstructive sleep apnea (OSA) is associated with mater-
nal and fetal complications. Its recognition may have important implica-
tions during pregnancy. Upper airway narrowing is a main determinant 
of OSA. Its evaluation with other existing objective and subjective tools 
could be useful for identifying OSA. We aimed to develop a screening 
tool combining subjective and objective measures to identify OSA in 
pregnant population.
Methods: Data were collected from a completed cohort study of OSA 
including 108 women in first trimester and 87 in third. Participants un-
derwent full polysomnography, completed Multivariable Apnea Predic-
tion index, Epworth Sleepiness Scale, Pittsburgh Sleep Quality Index, 
and had OSAHS Score (sum of Mallampati score, body mass index cat-
egories and tonsil size). Bivariate regression analyses were performed. 
Suggestive (p<0.2) and non-correlated predictors of OSA were forward-
ed into a multivariate analysis to determine the best performing tool/s. 
The sensitivity, specificity, and optimal cutoff point of these models 
were assessed using receiver operating characteristics curves for AHI≥5 
in both trimesters.
Results: Mean age was 27.4±7.0. Twelve women in first and 21 in third 
trimester had AHI≥5. In the first trimester, the model combining age, 
BMI and NSaO2 was the best predictor of OSA risk, with 83.33% sensi-
tivity and 77.08% specificity, and provided the best negative predictive 
value, 97.37. In the third trimester the model using age and BMI was a 
better determinant of OSA risk than other models, with 90.48% sensitiv-
ity and 63.64% specificity, and 95.45% negative predictive value. Fur-
ther analysis demonstrated the first trimester age, BMI and OSA history 
are the best determinants of OSA risk in the third trimester.
Conclusion: The existing screening tools assessing symptoms and 
the upper airway are poor predictors of OSA risk in pregnant women. 
BMI, age, NsaO2 are the most valuable determinants of OSA risk in 
pregnant population.
Support (If Any): NIH/1K99NR013187-01

0369
COMPARING THE RESULTS OF NORMAL OR 
TECHNICALLY INADEQUATE HOME SLEEP TEST TO THE 
POLYSOMNOGRAM
Santiago V1, Zeidler MR1, Wallace J2, Cacho V1, Kole A1, Fogelfeld K1, 
Santiago S1

1Sleep Disorders Center, VA Greater Los Angeles Healthcare System, 
Los Angeles, CA, USA, 2Division of Sleep Medicine and the Sleep 
Medicine Center of Excellence, Olive View-UCLA Medical Center, 
Sylmar, CA, USA

Introduction: Home sleep testing (HST) is an accepted alternative to 
polysomnography (PSG) for diagnosing sleep apnea in high risk popula-
tions. The AASM clinical guidelines recommend doing a PSG in cases 
where the HST is technically inadequate (TI) or fails to establish the 
diagnosis of OSA in patients with high pretest probability. This retro-
spective study aims to compare the results of the HST that are read as 
normal or TI and compare it to the PSG.
Methods: We reviewed the charts of patients referred to our sleep de-
partment who underwent both HST (Stardust - Philips Respironics) and 
PSG from January 2011 to December 2012. All HST referrals are made 
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by a sleep specialist if patients have one or more features considered 
high risk for OSA: BMI>25, snoring, daytime sleepiness, hypertension, 
and witnessed apneas. Age, BMI, Epworth scores as well as AHI ob-
tained from PSG were collected.
Results: 184 patients (Age 50 +/- 16, BMI 30.5 +/- 5) with either a 
normal HST (n=87) or TI HST (n=97) subsequently underwent a PSG. 
Of the 87 who had normal HST, 71% had normal PSG, 27% had OSA 
(15 mild, 3 moderate, 1 severe) and 2% had other diagnoses on PSG (1 
PLMD, 1 nocturnal hypoxemia). Of the 97 who had TI HST, 37% had 
normal PSG, 62% had OSA (30 mild, 16 moderate, 12 severe) and 1% 
had another diagnosis (CSA).
Conclusion: In this retrospective analysis, we observed that when the 
HST is interpreted as normal, the subsequent PSG is likewise normal in 
majority of the patients although mild OSA can be missed. When a HST 
is read as TI, the majority of patients have OSA.

0370
CORRELATION BETWEEN FLATTENED INSPIRATORY 
LOOP AND OBSTRUCTIVE SLEEP APNEA
Kabir S, Leach S, Kabir H
Appalachian Sleep Disorders Center, Jellico, TN, USA

Introduction: Upper airways closure has been implicated as one of the 
important factors in producing obstructive events during Obstructive 
Sleep Apnea. Flattened inspiratory flow volume loop also sometimes 
indicate presence of upper airways obstruction. We wanted to study this 
correlation in our patient population.
Methods: We reviewed all Pulmonary Function Tests (PFT) conducted 
in our PFT laboratory within the last year and identified all cases in 
which Inspiratory Flow Volume Loop (IFVL) was found to be flattened. 
We then reviewed the medical records of these patients with flattened 
IFVL and identified the patients who underwent nocturnal Polysom-
nography (PSG) for different indications. We then reviewed the PSG 
reports of these patients and correlated the findings with the flattened 
IFVL group.
Results: Reviewing all PFTs done in our lab in last year we identified 
167 of them (mean age 56, mean BMI 33) where the IFVL was found 
flattened or had saw tooth appearance. Subsequent review of the medical 
records of these patients with flattened IFVL revealed 80 of them (mean 
age 57, mean BMI 33) had Nocturnal Polysomnography (PSG) for dif-
ferent indications. Reviewing the PSG reports in the flattened IFVL 
group, 61 (mean age 57, mean BMI 34) out of 80 (76%) were found to 
have Obstructive sleep apnea (OSA). 19 out of 80 (24%) were found 
negative for OSA (mean age 56, mean BMI 32). OSA was defined as 
presence Respiratory Disturbance Index of 10 or more.
Conclusion: This finding indicated a significant correlation between 
flattened Inspiratory Flow Volume Loop noted in PFTs and presence of 
Obstructive sleep apnea confirmed by PSGs in our patient population. 
Based on our observation, we feel that health care workers may have 
a reason to initiate further assessments to stratify risk factors including 
but not limited to obtaining Epworth Sleepiness Score in the PFT lab to 
identify patients who might benefit from definitive workup for OSA. 
Further study is underway to evaluate these findings prospectively

0371
CHARACTERIZATION OF SYMPTOMS AND PREVALENCE 
FOR CHINESE OBSTRUCTIVE SLEEP APNEA PATIENTS IN 
A HOSPITAL BASED INVESTIGATION
Du L, Li Z, Lei F, Yang L, Tang X
Sleep Medicine Center, West China Hospital of Sichuan University, 
Chengdu, China

Introduction: We identified the primary symptoms that lead to the pa-
tients presented at hospital for suspicion of obstructive sleep apnea (OSA) 
and studied the prevalent characteristics of OSA in Chinese patients.

Methods: We collected 350 consecutive patients (302 male and 43±11 
years old) with OSA suspicion and took overnight polysomnography (PSG).
Results: Among total observed patients, rankings of primary symptoms 
that led to the patients presented at hospital for PSG were snoring plus 
observed apnea (33%), snoring alone (29%), snoring plus choking/
gasping (13%), snoring plus daytime sleepiness (5%) and others (20%). 
For severe OSA (apnea/hyponea index, AHI greater than 30 events per 
hour), prevalent rate was 61%, AHI was 64±18, age was 44±10 years 
old, body mass index (BMI) was 28±3.5 kg/m2, hypertension was 28%. 
They also had nearly threefold increase in N1 time and more than two-
fold decreases in N3 time compared to those with AHI fewer than 5.
Conclusion: A majority of the patients taking PSG for OSA diagnosis, 
due to they have clear self aware symptoms that led them to present in the 
hospital. By the comparisons to those in current available publications 
via case serials studies, the results added important data suggesting that 
OSA patients in the countries of East Asia appear to be characterized by 
higher prevalence, more severe apnea, younger age, poorer sleep quality, 
but less obese and less comorbidity of hypertension, with respect to the 
countries in North and South Americas and Europe. We believe that both 
narrower upper airways for East Asians and differences in socioeconom-
ic status across countries may affect these clinic characterizations.
Support (If Any): National Natural Science Foundation of China 
(81170072) and the Sino-German Joint Center for Sleep Medicine 
(GZ538)
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CHANGE IN DAYTIME END-TIDAL CO2 WITH TIME IN 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA
Kittivoravitkul P, Minai OA, Aboussouan LS
Neurology, Cleveland Clinic, Cleveland, OH, USA

Introduction: Obesity hypoventilation may represent a progression 
from nocturnal hypercapnia in patients with obstructive sleep apnea 
(OSA). We sought to determine whether the daytime and nocturnal 
PaCO2 increase with time in patients with OSA, and whether this in-
crease is associated with variations in sleep disordered event duration or 
post-event duration.
Methods: We retrospectively selected adult patients with moderate to 
severe OSA who had two polysomnograms recorded more than one year 
apart. Demographic and polysomnographic data were reviewed. Mea-
surements included mean apnea or hypopnea duration (event duration: 
ED) and mean post-event duration (PED), before and after sleep end-
tidal CO2 (EtCO2) and estimated average CO2 during sleep.
Results: From 8 patients, BMI and AHI were not significantly changed 
between the two studies. However, there was a significant increase in 
mean wake EtCO2 between the first and second PSG, by 4.94 mmHg 
(p <0.001) for the before sleep pairs, and by 6.46 mmHg (p = 0.001) 
for the after sleep pairs. The estimated average sleep CO2 was also in-
creased by 7.05 mmHg (p = 0.03). The relative increase in the EtCO2 
before sleep was significantly correlated with the initial BMI (r = 0.72, 
p = 0.04). The mean difference in EtCO2 after sleep between the first 
and second PSG tended to correlate with the difference in ED/PED (= 
0.55, p-value = 0.16).
Conclusion: Wake and sleep CO2 increase with time in patients with 
OSA even without changes in BMI or AHI. The increase in wake EtCO2 
correlates with the initial BMI and may be due to a more unfavorable 
balance of event and post-event duration on the follow up study.
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DRUG INDUCED SLEEP ENDOSCOPY HELPS TO PREDICT 
SURGICAL OUTCOMES IN OBSTRUCTIVE SLEEP APNEA 
PATIENTS
Ni Y1, Lo Y2, Li L3, Li H3, Wang T2

1Tzu-Zhi Hospital, Taichung, Taichung, Taiwan, 2Thoracic Medicine, 
Chang Gung Memorial Hospital, Taipei, Taiwan, 3Otolaryngology, 
Chang Gung Memorial Hospital, Taipei, Taiwan

Introduction: Using drug induced sleep endoscopy to evaluate if 
there are different anatomic parameters between obstructive sleep ap-
nea patients who responded to upper airway surgeries and who failed 
the operations
Methods: Obstructive sleep apnea patients scheduled for pharyngoplas-
ty were enrolled through ENT clinics. Pharyngoplasty with or without 
tonsillectomy and turbinectomy were done based on clinical decisions. 
Patients received polysomnography and drug induced sleep endoscopy 
at the day before the surgery and at 6 months later. Results of drug in-
duced sleep endoscopy were compared between surgical responders and 
non-responders.
Results: Thirty-four obstructive sleep apnea patients with a mean age of 
38.8 ± 8.7, a mean BMI of 27.3 ± 2.6, and a mean AHI of 54.6 ± 26.5 
were evaluated. Tonsil enlargement and uvula redundancy rate show 
differences between responders (post-operation AHI drop > 50%) and 
non responders (p=0.024 and p=0.041). Among responders, arytenoids 
collapse under drug induced sleep endoscopy shows differences be-
tween effective (AHI drop >50% but AHI>20) and significant effective 
(AHI drop >50% and AHI<20) groups, and between effective and cure 
(AHI < 5) groups.
Conclusion: For severer obstructive sleep apnea patients, patients with 
tonsil enlargements and uvula redundancy had greater change to be a re-
sponder of pharyngoplasty. However, arytenoids collapse under drug in-
duced endoscopy predicted less opportunity to have an AHI less than 20.
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OVERNIGHT HOLTER MONITORING AS LOW-COST 
SCREENING TOOL FOR OSA
Liebenberg C1,2, Allwood R3, Cross D3,1, Morrison S1,2, Irene S2

1Department of Thoracic and Sleep Medicine, Royal Brisbane and 
Women’s Hospital, Brisbane, QLD, Australia, 2Genesis Sleep Care, 
River City Private Hospital, Brisbane, QLD, Australia, 3Heart Care 
Partners, Wesley Hospital, Brisbane, QLD, Australia

Introduction: Obstructive Sleep Apnoea (OSA) is common and under-
diagnosed. ECG algorithms exist from which respiratory events can be 
detected by analysis of ECG-Derived Respiratory Monitoring (EDR) 
and Heart Rate Variability (HRV). This study compared overnight Holt-
er recordings with polysomnography (PSG) for the detection of OSA
Methods: 26 adult patients in sinus rhythm were enrolled. Simultaneous 
PSG and Holter (MediIog Darwin) recordings were obtained in an at-
tended laboratory setting. PSG and Holter data were scored by separate, 
blinded investigators. Agreement between the two methods was deter-
mined by Bland Altman analysis. ROC curves were constructed to de-
termine an optimal Holter Event Index (HEI) for the detection of OSA.
Results: Age (mean +/- SD) was 49 +/- 12.5 years, BMI 30.9 +/- 4.2, 
Epworth Sleepiness Score 8.2 +/- 4.3, RDI 19.8 +/- 18.8, HEI 10.1 +/- 
10.8, Total Sleep Time 375.3 +/- 54.5, Total Holter Time 610.1 +/- 23.3. 
HEI systematically underestimated RDI with a bias of -9.6 (95% CI 
-16.4; -3.0) with wide limits of agreement (95% of differences were be-
tween -42.0 and 22.6). The sensitivity of HEI to detect OSA (RDI > 5) 
was 78.3% with a specificity of 100%, using a diagnostic threshold for 
HEI of 2.87. The sensitivity of HEI to detect moderate to severe OSA 
(RDI > 15) was 55% with specificity of 80%, using a diagnostic thresh-
old for HEI of 13.
Conclusion: This study shows that Holter screening with EDR and 
HRV analysis can identify OSA in a population of patients with sus-

pected sleep apnoea with good sensitivity and excellent specificity at an 
appropriate threshold.
Support (If Any): Schiller Australia loaned a Holter unit for this study.
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SEVERITY OF SLEEP APNEA DOES NOT DIFFER BETWEEN 
MEN AND WOMEN IN RAPID EYE MOVEMENT SLEEP
Pallayova M, Donic V, Gresova S, Stimmelova J, Bacova I, Kundrik M, 
Tomori Z
Department of Human Physiology and Sleep Laboratory, PJ Safarik 
University School of Medicine, Kosice, Slovakia

Introduction: It has been shown previously that sleep apnea is consid-
erably more common and more severe in men than women. The pre-
cise mechanisms underlying the increased risk of sleep apnea in men 
remain less well understood. We sought to determine sex differences in 
polysomnographic features of sleep apnea in men and women matched 
individually for age and body mass index (BMI).
Methods: A retrospective chart review was performed on adults who 
underwent in-lab polysomnography. Records were excluded if they 
underwent positive airway pressure titration studies, had <240 min of 
total sleep time and/or <65% sleep efficiency. The apnea-hypopnea 
index (AHI) recorded during rapid eye movement (REM) sleep was 
compared with that measured during non-rapid eye movement (NREM) 
sleep. The difference in REM-AHI and NREM-AHI was compared 
between genders.
Results: From 285 consecutive Caucasian adults (20.7% women) who 
met inclusion criteria, we identified 57 male-female pairs matched in-
dividually for age (mean±SD 52±10 years) and BMI (31±6 kg/m2). 
Despite similarities in age, BMI, sleep efficiency, and Epworth Sleepi-
ness Scale score, men had higher total AHI [median(interquartile range) 
22.6(10.1-44.5) vs. 7.6(1.7-21.2) events/h; P<0.001] and NREM-AHI 
[23(8.5-43.7) vs. 6.2(1-17.5) events/h; P<0.001] than did women. Men 
also had higher oxygen desaturation index [24(10.3-51.5) vs. 15.5(2.9-
29.1) events/h; P<0.001] and lower mean nocturnal oxyhemoglobin 
saturation [93(91-94) vs. 94(92-95) %; P=0.003]. There was no sta-
tistical difference in AHI during REM sleep between men and women 
[24.5(7.3-46.7) vs. 11.4(1.1-45.8) events/h; P=0.249]. The difference 
between REM-AHI and NREM-AHI was higher in women than in men 
(P=0.035).
Conclusion: Sleep apnea is less severe in women than men because 
of less and milder respiratory events during NREM sleep, which is in-
dependent of age and BMI. The findings indicate that severity of sleep 
apnea is similar in men and women during REM sleep, suggesting sex-
related differences in upper airway function during sleep.
Support (If Any): Supported by the Agency of the Slovak Ministry of 
Education for the Structural Funds of the EU, under the project ITMS 
26220120058 (CEMIO).
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SELF- AND SPOUSE-EVALUATED EPWORTH SLEEPINESS 
SCALE VS. MULTIPLE SLEEP LATENCY TEST IN 
OBSTRUCTIVE SLEEP APNEA PATIENTS
Li Y1, Lei F1, Zhou G1, Wang D2,1, Tang X1

1Sleep Medicine Center, West China Hospital of Sichuan University, 
Chengdu, China, 2Affiliated Zhanjiang Tumor Hospital of Guangdong 
Medical College, Zhanjiang, China

Introduction: Epworth Sleepiness Scale (ESS) and Multiple Sleep 
Latency Test (MSLT) are most widely used tools for the evaluation of 
subjective and objective daytime sleepiness in obstructive sleep apnea 
(OSA) patients. There are large individual variations between ESS and 
MSLT in the determination of daytime sleepiness. The aim of this inves-
tigation was to determine whether witnessed sleepiness behavior based 
on ESS evaluated by spouse are more closer to the MSLT score in OSA 
patients, with respect to self-evaluated ESS score.
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Methods: Prior to overnight polysomnography (PSG) and MSLT for 
OSA suspicious, we collected self- and spouse- evaluated ESS. We col-
lected 85 consecutive OSA patients (70 males, age 46.7±12.9 years old) 
who had apnea/hypopnea index (AHI) greater than 5 events per hour and 
means of AHI were 38.87±26.84.
Results: No significant difference was found between self- (9.81±6.12) 
and spouse- (10.99±6.62) evaluated ESS scores. Among individual 
patients, self- and spouse- evaluated ESS scores were significantly 
correlated (ρ=0.79, p<0.001 ); either self- (ρ=0.34, p<0.002) or spouse- 
(ρ=0.28, p<0.01) evaluated ESS scores was correlated to AHI, but 
MSLT score was not. If we used MSLT score was fewer than 10 as the 
criteria to judge daytime sleepiness, no differences were obtained in the 
sensitivity and specificity to judge daytime sleepiness (ESS score > 10) 
between self- evaluated ESS (sensitivity, 68.4%; specificity, 46.8%) and 
spouse- evaluated ESS (sensitivity, 67.4 %; specificity, 45.4% ). The 
area under the curve of ROCs of self- evaluated and spouse evaluated 
ESS scores in detecting patients with MSLT < 10 was 0.61 ( p>0.05) and 
0.58 (p>0.05), respectively.
Conclusion: The results showed that no significant differences to judge 
daytime sleepiness in the comparison between self- and spouse- evalu-
ated ESS scores with respect to MSLT judged daytime sleepiness in 
OSA patients.
Support (If Any): National Natural Science Foundation of China 
(81170072) and the Sino-German Joint Center for Sleep Medicine 
(GZ538)
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REM SLEEP RELATED BREATHING DISORDER: 
DEMOGRAPHICS AND CLINICAL FEATURES
Lim S1, Thakkar MM1, Goyal MK1, Sivaraman M1, Johnson J2, 
Sahota P1

1Neurology, University of Missouri Columbia, Columbia, MO, USA, 
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Introduction: REM sleep related breathing disorder is an emerging en-
tity with unique clinical features. Understanding the clinical features of 
this disorder is important to outline effective management strategies.
Methods: A retrospective chart review was performed at University of 
Missouri, Columbia sleep center on baseline polysomnograms of pa-
tients with REM related breathing disorders from 2009 to 2012. Inclu-
sion criteria: 1. Patients with REM apnea- hypopnea index (AHI) more 
than 5. 2. REM AHI at least 2 times Non REM AHI.
Results: 215 patients met criteria. There were a total of 66 males (31%) 
and 149 females (69%). Mean age was 49.0 years (range: 24- 80) and 
mean body mass index was 38.84 (18-80). Mean AHI was 9.27 (0.4-44), 
mean REM AHI was 34.0 (5.2-100.3) and non REM AHI was 5.10 (0-
38.1). The most common complaints were snoring (65.8%), excessive 
daytime somnolence (40.14%), apneas (35.79%) and fatigue (20.14%).
Conclusion: Our study suggests that a higher proportion of females 
have REM related breathing disorder. There were no differences in age 
between males and females. We postulate that estrogen may be a pro-
tective factor against REM related breathing disorders as women with 
REM related breathing disorder tend to be in peri- or post-menopausal 
age. REM related breathing disorder occurs with mild disease in obese 
patients. REM related breathing disorder has night to night variabili-
ty. As such, it is important to extend total recording time especially in 
latter part of the night when REM sleep tends to be longer and more 
consolidated. REM sleep is associated with more severe and prolonged 
respiratory events with significant hypoxemia and respiratory event re-
lated autonomic instability. This study demonstrates that REM AHI and 
amount of REM sleep obtained, degree of hypoxemia, and duration of 
REM related respiratory events during are important factors to consider 
in making treatment decision.
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PREVALENCE OF SNORING AND WITNESSED APNEA 
AMONG KOREAN ADOLESCENTS: ITS ASSOCIATION 
WITH BODY MASS INDEX AND DAYTIME SLEEPINESS
Yang K1, Kim J2, Koo D3, Kim D3, Hong S3

1Neurology, College of Medicine, Soonchunhyang University Cheonan 
Hospital, Cheonan, Republic of Korea, 2Neurology, College of 
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Introduction: Snoring is common all over age group and its prevalence 
varies widely, depending on the study designs, samples surveyed, age, 
and ethnicity. To our knowledge, there has been no large nationwide 
population based study in the adolescent, especially in Asia. The purpose 
of this study was to estimate the prevalence of snoring and witnessed ap-
nea and its association with body mass index (BMI) and daytime sleepi-
ness in Korean adolescents.
Methods: This study used computer-assisted internet online survey. We 
did a survey research in 150 schools from 1st grade of middle school 
to 3rd grade of high school (total 6 grades) in the 15 districts of Korea. 
Snoring and apnea was investigated with the following questions: “How 
often did you snore loudly in the past 30 days?” “How often did you 
hold your breath, have breathing pauses, or stop breathing on your sleep 
in the past 30 days?” On the basis of answer, 4 categories were formed: 
never, occasionally, often, and always each. All participants completed a 
questionnaire by self-assessed.
Results: Total 26,395 students participated. The prevalence of snore 
was 20.05% [boys (3,113, 22.8%) vs. girls (2,179, 17.1%) (p<0.001)]. 
Witnessed apnea was found in 8.6% [boys (1,309, 9.6%) vs. girls (614, 
8.8%) (p<0.001)]. Snoring and witnessed apnea increased significantly 
as grade and BMI rose (p<0.001). 21.7% of snorer and 28.5% of wit-
nessed apnea had significantly more excessive daytime sleepiness 
(EDS) (p<0.001). In multivariate analysis of combined BMI, gender, 
grades and sleep duration, snoring ‘always’ (OR:3.29, p<0.001) and ap-
nea ‘always’ (OR:7.66, p<0.001) had significantly more EDS.
Conclusion: The prevalence of snoring and witnessed apnea was com-
mon in Korean adolescents. Its prevalence was significantly common in 
boys, high grade students, and obesity. The students with snore and ap-
nea had more EDS. Its frequency was associated with EDS significantly.
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THE ABNORMAL SLEEP POSTURES THAT ARE 
FREQUENTLY OBSERVED IN PEOPLE WITH DOWN 
SYNDROME INDICATED HIGH PREVALENCE OF THE 
SLEEP DISORDERED BREATHING IN JAPANESE CROSS-
SECTIONAL STUDIES
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Ono J1, Hashiguchi N1, Miyazono M1, Nishizaka M3,4, Ando S4

1Department of Health Sciences, Kyushu University Graduate School 
of Medical Sciences, Fukuoka City, Japan, 2Department of Medicine, 
Kyushu University School of Medicine, Fukuoka City, Japan, 
3Department of Cardiovascular Medicine, Kyushu University Graduate 
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Center, Kyushu University Hospital, Fukuoka City, Japan

Introduction: Many people with Down syndrome (DS) are reported 
to be complicated with sleep disordered breathing (SDB) because of 
their flattened midface and muscular hypotonia. SDB worsens cognitive 
function and congenital heart disease that is frequently complicated with 
DS. Thus, early recognition and treatment for SDB is important to im-
prove their quality of life and prognosis. DS frequently sleep in unusual 
postures like sitting or leaning forward. These postures can be driven by 
their natural defense ability that helps expand airway. This study investi-
gated to establish the relationships between symptoms of SDB and sleep 
postures which might assist early recognition of SDB in DS.
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Methods: We send out 2,000 questionnaires to the caregivers of DS. 
The questionnaires included physical characteristics, sleep postures and 
witnessed episodes such as apnea, arousal, nocturia or snoring. We ana-
lyzed data using multiple logistic regression analysis and adjusted data 
using sex, age, and body mass index.
Results: Of the 1,223 (61.2%) replies (men n=684, women n=520, 
undetermined n=19), 72% of the caregivers reported unusual postures 
(usual postures: supine n=892, lateral n=729; unusual postures: prone 
n=669, leaning forward n=559, sitting n=54; multiply answered). Preva-
lence of SDB symptoms in DS with usual and unusual postures were 
as follows. Usual: snoring=72.4%, apnea=28.3%, and arousal=53.4%; 
Unusual: snoring=74.5%, apnea=33.8%, and arousal=63.4%. DS with 
sitting posture had significantly more snoring, apnea and arousal than 
those without (p<0.05). Moreover, DS with leaning forward had signifi-
cantly more apnea and arousal than those without (p<0.05).
Conclusion: In DS, unusual postures such as sitting or leaning forward 
could closely relate to SDB. Sitting and leaning forward postures could 
expand airway eliminating the effects of gravity on their airway. Thus, 
these postures enable DS to breathe easier and alleviate SDB. Early rec-
ognition of unusual sleep postures would reveal the masked SDB and 
facilitate early care to SDB.
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THE PREVALENCE AND RISK FACTORS OF SLEEP 
DISORDERED BREATHING IN KOREAN ELDERLY 
POPULATION
Lee C1, Lee S1, Kang S2, Yoon I1
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Introduction: There are few epidemiological studies on sleep-disor-
dered breathing (SDB) in the elderly, which report a wide range of SDB 
prevalence and have several methodological drawbacks. We sought to 
investigate the prevalence and risk factors of SDB in elderly population 
using reliable airflow measurements in a sleep laboratory.
Methods: We conducted a community-based study in Yongin, South 
Korea, from November 2010 to January 2012. Among 6,959 individu-
als aged 60 years or older, 696 subjects were selected using systemic 
random sampling. All the subjects were invited to visit a university hos-
pital for nocturnal polysomnography (NPSG). We used nasal pressure 
transducer for airflow evaluation and arousal responses were considered 
in defining SDB.
Results: Among the 696 subjects, 348 subjects performed NPSG and 
the final response rate was 50.0%. SDB, defined as apnea-hypopnea in-
dex of 15 or more, was observed in 127 among 348 participants. Esti-
mated population prevalence of SDB was 36.5% (male: 52.6%, female: 
26.3%) with odds ratio for male being 2.91 (95% CI: 1.61-5.24). There 
was no difference in prevalence of hypertension, diabetes and daytime 
sleepiness between subjects with and without SDB. In the multivariable 
analysis of male subjects, body-mass index of ≥25.0 compared to <23.0 
was a significant risk factor of SDB (OR=6.38, 95% CI: 1.46-27.95), but 
in female snoring compared to non-snoring was independently associ-
ated with SDB (OR=3.10, 95% CI: 1.52-6.32).
Conclusion: SDB was found to be common among this Korean elderly 
population with the use of sensitive and inclusive methodology for the 
SDB definition. SDB was not associated with hypertension, diabetes or 
daytime sleepiness, but further studies might be needed to understand 
health consequences of SDB in elderly population.
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VALIDATION OF A POLYGRAPHY DEVICE FOR THE 
DIAGNOSIS OF OBSTRUCTIVE SLEEP APNEA (OSA)
Ruhle K1, Nilius G1, Domanski U1, D’Ortho M2, Margarit L2, 
Hogrebe A1, Hardy W3
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Hopitaux de Paris, Universite Denis Diderot, Paris, France, 3Philips 
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Introduction: OSA affects 5% of the adult population; however, the 
majority of patients remain undiagnosed. There is the potential to out-
grow the diagnostic capacity of sleep laboratories as awareness of this 
condition increases and more sufferers seek diagnosis and treatment. 
The goal of this study was to validate a portable respiratory monitoring 
device (Alice PDX) against polysomnography (PSG - Alice 5) in the 
laboratory and to assess the reliability of the device to diagnose OSA 
in the home.
Methods: 85 patients with suspected OSA (80.0 % male, age 49.1±13.5 
years, BMI 29.7±6.9kg/m2, ESS 10.0±5.1) were randomized to receive 
the 3 diagnostic nights: 1 night simultaneous in Lab PSG and Alice PDX 
recording; 1 night with self applied Alice PDX at home, and 1 night of in 
Lab PSG. The study data were anonymized and manually scored accord-
ing to AASM recommended criteria by a single technician at each site.
Results: The Alice PDX was in diagnostic agreement with simultane-
ously recorded reference PSG in 97.6% of studies. In 1.2% of studies 
the Alice PDX underestimated the AHI and in 1.2% of studies the it 
overestimated the AHI. The median difference between the AHI from 
the reference PSG and the PDX-home study was similar to the differ-
ence between the two PSG’s conducted on two separate nights (0.6 vs. 
0.0, p=0.08). The AHI from the reference PSG correlated well with the 
in-Lab PDX (0.95, Intra-class correlation coefficient), the at-home PDX 
(0.79), and the separate PSG (0.90).
Conclusion: The Alice PDX showed a high level of diagnostic agree-
ment with a simultaneous PSG and performed valid home diagnostic 
studies for OSA.
Support (If Any): Philips Respironics
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PHENOTYPING AND TREATMENT MONITORING
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Introduction: The current standard for quantifying sleep apnea se-
verity, the apnea-hypopnea index (AHI), does not capture variation in 
sleep duration. This could have important implications for diagnostic 
phenotyping, and, as proposed in the surgical literature, for quantifying 
treatment effectiveness.
Methods: Cohort 1 included consecutive diagnostic PSGs with AHI 
>5 (N=140), analyzed as three sub-groups by self-reported TST: >8.5h 
(n=30), <7.5h (n=80), and 7.5-8.5h (n=30). AHI values did not differ 
by group (~13). Cohort 2 included compliance data from N=62 pa-
tients with sleep apnea and compliant with PAP (median 87% of nights 
with >4h).
Results: For Cohort 1, among those with >8.5h habitual TST, the mean 
(SD) duration was 9.7 hrs (1.1), while the <7.5h TST group reported 
significantly shorter TST of 6.8h (0.7). By extrapolating each patient’s 
PSG AHI to their habitual TST, the total number of apnea and hypopnea 
events per night predicted for the >8.5h TST group was 68% higher than 
that predicted for the <7.5h TST group, and 38% higher than the 7.5-8.5h 
group. For Cohort 2, the median CPAP use (6.1h/night) was significantly 
lower than the habitual TST (7.5h). We calculated the overall apnea bur-
den based on the nightly usage, habitual TST, diagnostic AHI (37+25), 
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and treatment (data card) AHI (4.5+3.7). Despite favorable compliance, 
the mean AHI over all sleep time is predicted to be 10.3, significantly 
higher than the treatment AHI obtained from data cards (4.5). The por-
tion of Cohort 2 predicted to have a mean AHI >5 was 56%; mean AHI 
>10 was 38%, and mean AHI >15 was 18%.
Conclusion: By incorporating habitual TST, the apnea burden provides 
additional information of potential importance to diagnostic phenotyping. 
Incorporating habitual TST into compliance data, as proposed by surgi-
cal investigators to improve comparisons with PAP treatment, confirms 
that incomplete response is common in many “compliant” individuals.
Support (If Any): Department of Neurology, Massachusetts General 
Hospital; Young Clinician Award, Center for Integration of Medicine 
and Innovative Technology; Harvard Catalyst KL2 Medical Research 
Investigator Fellowship.
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Introduction: Despite a high prevalence of obstructive sleep apnea 
(OSA) among hypertensive patients, accurate, accessible, and cost-ef-
fective screening tools remain elusive. Using polysomnography (PSG) 
as the gold standard, we attempted to validate a two-stage screening 
strategy for severe OSA syndrome (s-OSAS) and, separately, any OSAS.
Methods: We recruited 250 consecutive hypertensive adults from gener-
al medical and renal/hypertension outpatient practices at the University 
of Pennsylvania and the Philadelphia VA Medical Center. Interventions 
included: 1) clinical assessment (BMI, age, gender, and self-rated fre-
quency of apnea symptoms for calculating the multivariable apnea pre-
diction, MVAP), neck circumference (NC), and facial morphometrics 
(FMM); 2) home sleep testing (HST); and 3) 12-channnel, in-laboratory 
PSG. We examined the utility of clinical assessments and HST data 
alone (single-stage models) versus clinical assessments in tandem with 
HST (two-stage models) to predict s-OSAS or any OSAS. We computed 
area-under-receiver-operating-characteristic curves (AUC), sensitivity, 
specificity and negative post-test probability.
Results: Of 208/250 (83.2%) subjects who attempted HST, we obtained 
usable data in 192 (92.3%). All models except age identified s-OSAS 
more accurately than any-OSAS. HST alone had limited utility in de-
tecting s-OSAS (AUC=0.727, sensitivity=74.7%, specificity=70.6%). 
However, clinical assessment followed by HST identified s-OSAS more 
accurately than HST alone: 1) FMM (AUC=0.816, sensitivity=66.9%, 
specificity=70.1%, negative post-test probability=0.6%); 2) NC 
(AUC=0.803, sensitivity=85.6%, specificity=51.0%, negative post-test 
probability=1.7%); and 3) MVAP (AUC = 0.799, sensitivity =91.5%, 
specificity =43.9%, negative post-test probability =1.5%). These models 
identified any OSAS less accurately: HST alone (AUC=0.591); FMM 
(AUC = 0.579); NC (AUC = 0.612); MVAP (AUC = 0.614).
Conclusion: HST for s-OSAS reduces the requirement for in-labora-
tory PSGs in hypertensive outpatients, and works best when combined 
with clinical assessment. Such assessments may include FMM, NC or 
MVAP, with MVAP showing the highest sensitivity. Models generally 
identified s-OSAS more accurately than any OSAS.
Support (If Any): This work was supported by NIH grant K23 
RR16068, RO1-OH009149, T32 HL07713, and by the Veterans In-
tegrated Services Network (VISN) 4 Competitive Pilot Project Fund. 
ResMed, Inc. provided an unrestricted loan for use of portable diagnos-
tic sleep study equipment (AutoSet™) and had no role in protocol de-
velopment, data collection, storage, analysis, or manuscript preparation.

0384
IS A CLINICAL TECHNIQUE FOR MEASURING REACTION 
TIME SENSITIVE TO SEVERITY OF OBSTRUCTIVE SLEEP 
APNEA?
Hershner SD1, Kim SD2, Gimpert RA2, Richardson JK2

1Neurology, University of Michigan, Ann Arbor, MI, USA, 2Physical 
Medicine and Rehabilitation, University of Michigan, Ann Arbor, MI, 
USA

Introduction: Obstructive sleep apnea syndrome (OSAS) is common, 
affecting 2 to 9% of the adult population. Adults with OSAS are known 
to demonstrate a prolonged reaction time (RT) and an associated in-
creased rate of motor vehicle accidents, both of which normalize when 
OSAS is successfully treated. A clinical method for measuring RT (RT-
clin) has been developed and validated with respect to sport-related con-
cussion, but its sensitivity to OSAS severity is unknown.
Methods: Sixteen subjects with OSAS (apnea-hypopnea index (AHI) ≥ 
30 and Epworth Sleepiness Scale (ESS) ≥10) were evaluated. Simple RT-
clin was the elapsed time between an examiner’s release of a suspended 
vertical shaft and the subject’s arresting it by hand closure. Recognition 
RTclin involves the same procedure excepting that the subject arrested 
the falling shaft only on those trials in which a light fixed to the shaft ran-
domly illuminated (50% of the trials). Outcomes for Simple RTclin were 
mean (in msec of 8 trials) and consistency of response (range: difference 
between longest and shortest responses). Outcomes for Recognition RT 
were On, Off and Overall Accuracy. A composite variable was created 
(Overall Recognition RT Accuracy/Simple RT range; RRTacc/SRTrng) 
to incorporate accuracy and consistency of responses.
Results: There was a significant correlation between AHI and SRT 
range (R/p = .635/.011), and a trend between AHI and Overall Accuracy 
(-.497/.084). Additionally, there was a significant relationship between 
ESS and RRTacc/SRTrng (-.614/025). There were no significant asso-
ciations between AHI or ESS and age, body mass index or number of 
comorbidities.
Conclusion: This preliminary study suggests that a clinical method for 
determining simple and recognition RT is sensitive to severity of OSAS 
as determined by AHI and ESS. This work builds toward the develop-
ment of a bedside technique for evaluating the functional relevance of 
OSAS with respect to driving safety.

0385
HOME SLEEP TESTING FOR OBSTRUCTIVE SLEEP 
APNEA: MANUAL VERSUS AUTOMATED ANALYSIS FOR 
DISORDERED BREATHING EVENTS
Swartz R, Aurora RN, Minotti M, Punjabi NM
Department of Medicine, Johns Hopkins University, Baltimore, MD, 
USA

Introduction: The burden imposed by in-laboratory polysomnography 
has increased the use of home sleep testing for diagnosing obstructive 
sleep apnea (OSA). Current clinical guidelines recommend that data col-
lected with a portable monitor should be reviewed by a sleep specialist. 
The objective of the current investigation was to quantify the level of 
agreement between manual scoring of disordered breathing events by a 
sleep specialist versus automated analysis of the respiratory signals col-
lected by a type 4 portable monitor.
Methods: A community-based cohort was screened for OSA with a type 
4 portable monitor with continuous recordings of airflow and oxyhe-
moglobin saturation (Apnealink; Resmed). Automated analysis of the 
collected respiratory signals was conducted to derive the oxygen de-
saturation index (ODI) using a computerized algorithm configured to 
identify hypopneas associated with an oxyhemoglobin desaturation ≥ 
4%. Each sleep record was also manually socred by a sleep specialist 
to identify disordered breathing events associated with a desaturation ≥ 
4%. Agreement between automated versus expert review-derived ODI 
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was assessed using the Pearson’s correlation coefficient and Bland Alt-
man analysis.
Results: The study sample consisted of 84 subjects. The median ODI 
based on the automated analysis was 13.5 events/hr (25th-75th percen-
tile: 7.0-21.5 events/hr). Visual scoring by a sleep specialist revealed that 
the sample had a median ODI of 13.2 events/hr (25th-75th percentile: 
7.0-21.9 events/hr). The correlation between the visual- vs. automated-
derived ODI was 0.96 (95% CI: 0.94-0.97). Despite the high correlation, 
Bland Altman analysis showed significant variability in the two ratings, 
particularly for high ODI values.
Conclusion: There is a strong correlation between manual versus au-
tomated scoring of disordered breathing events. Nonetheless, signifi-
cant variability was observed in quantifying the ODI between the two 
methods. These findings support the guidelines that expert review by a 
trained sleep specialist is essential in the assessment of OSA with por-
table monitors.
Support (If Any): Supported by a National Institutes of Health Grant: 
HL075078.

0386
COMPARISON OF FRIEDMAN PALATE POSITION AND 
CONE BEAM COMPUTED TOMOGRAPHY RESULTS
Stanley JJ, Palmisano J, O’Brien LM
University of Michigan, Ann Arbor, MI, USA

Introduction: The Friedman Palate Position (FPP) is a grading system 
used to assess the relationship of the palate to the tongue. It is frequently 
utilized in the pre-operative evaluation of patients with obstructive sleep 
apnea (OSA). Higher FPP grades predict a significantly lower likelihood 
of improvement following uvulopalatopharyngoplasty (UP3). A poste-
rior airway space (PAS) < 8 mm has been previously demonstrated to 
predict tongue base collapse in patients with OSA, a potential site of 
obstruction not addressed by UP3 alone. Previous studies have shown 
that patients with a higher FPP grade and a smaller PAS, independent 
of each other, are likely to achieve additional improvement with surgery 
directed at the base of tongue.
Methods: Cone beam CT results from 382 patients attending a surgical 
“Alternatives to CPAP Clinic” from September 2009 to November 2012 
were reviewed. Data included the posterior airway space, minimal cross-
sectional area and site of maximal obstruction. 208 of these patients also 
had the Friedman Palate Position (FPP) documented at the time of their 
CT scan.
Results: The mean PAS for patients with FPP I-IV was 9, 8.6, 7.5 and 
5.85 mm, respectively. A trend between the FPP and the measured PAS 
was identified using ANOVA (p=0.08). Significant differences in PAS 
between FPP 2 and 4 (p=0.02) and FPP 3 and 4 (p=0.03) were identified 
using the Chi Square test. When the site of maximal obstruction was the 
retrolingual area, the cross-sectional area for patients with a FPP of I-IV 
was 410, 177, 192 and 129 mm2, respectively.
Conclusion: There is a strong correlation between the Friedman Palate 
Position and posterior airway space. This correlation lends additional 
support to the concept that patients with a higher FPP grade are more 
likely to experience collapse at the base of tongue and may benefit from 
additional surgery at this site.

0387
COMPARATIVE ANALYSES BETWEEN TWO METHODS 
FOR DIAGNOSING OBSTRUCTIVE SLEEP APNEA: 
POLYSOMNOGRAPHY AND WATCH-PAT 200
Balieiro FO, da Silva EM, Weber R, Stamm A, Kitice AT, Fortes BC, 
Coronel N
ENT, Complexo Hospitalar Edmundo Vasconcelos, São Paulo, Brazil

Introduction: Obstructive sleep apnea (OSA) is a major public health 
issue with an increasing prevalence, recent data shows a prevalence of 
32,8% in Brazilian population. This increase in prevalence associated 

with more awareness of the population with this condition has led to 
long waiting list in sleep laboratory, there are several portable sleep tests 
that has already been validated to home sleep studies, of those Watch-Pat 
200, runs with a different kind of technology and promise a more com-
fortable test, as this is a new technology in Brazil we decided to test the 
device in order to show if it could be use as a diagnostic tool for Obstruc-
tive Sleep Apnea and an option to decrease the waiting lists.
Methods: Twenty consecutive patients that came to Complexo Hospi-
talar Edmundo Vasconcelo’s sleep laboratory were offered to perform 
Watch-Pat 200 simultaneously to polysomnography(PSG). After meet-
ing the inclusion and exclusion criteria the patients slept with both PSG 
sensors and Watch-Pat. The PSG was then scored by two different per-
son and the Watch-Pat has been automatically scored, this data was the 
compared between each other in order to seen what was the concordance 
between the methods.
Results: Considering that the concordance of the PSG between the two 
different scorers was of 65%, all patients with OSA were indentified 
by both, but in some cases the were difference between the severity 
classification. In this way there was a good concordance of the PSG 
with the Watch-Pat of 65% also. This concordance was measured by 
Kappa index.
Conclusion: There is a good concordance of PSG with Watch-Pat in our 
study and this technology can be use to diagnoses and then submit to 
treatment suspected OSA patients.

0388
PREVALENCE OF OBSTRUCTIVE SLEEP APNEA IN 
CARDIAC REHABILITATION PATIENTS
Aron A1, Newsome L2, Castleberry J1, Briggs B3, Austin J3, 
Hargens TA4, Zedalis D5

1Physical Therapy, Radford University, Radford, VA, USA, 2Exercise, 
Sport and Health Education, Radford University, Radford, VA, USA, 
3Cardiac Rehabilitation, Carilion Health System, Roanoke, VA, USA, 
4Kinesiology, James Madison University, Harrisonburg, VA, USA, 
5Sleep Disorders Network of Southwest Virginia, Christiansburg, VA, 
USA

Introduction: Obstructive Sleep Apnea (OSA) has been recognized as 
an independent risk factor that increases morbidity and mortality of car-
diac patients. Standard of care for these patients is participation in car-
diac rehabilitation (CR) and other secondary prevention programs. The 
guidelines for CR don’t mention sleep problems in any of the assess-
ment or intervention strategies. The aim of this study was to examine the 
prevalence of OSA in patients undergoing cardiac rehabilitation.
Methods: Consecutive patients enrolled in a single CR center between 
January and September were asked to volunteer for the study. After self-
reported sleep quality (Epworth Sleepiness Scale), patients underwent 
1 night of screening using in-home apnea detection equipment (Apnea-
Link Plus). All studies were scored by a sleep technician and interpreted 
by a sleep physician.
Results: A total of 138 patients entered the CR program, of which 58 
(40%) agreed to perform the home sleep test. Four patients (7%) had 
previously been diagnosed with OSA. Of the remaining 54 patients, 
67% were screened positive for OSA [apnea-hypopnea index (AHI) > 
than 5]. When AHI > 15 was used, 37% of the patients were found posi-
tive (AHI = 27.6 ± 11.1/hour). Overall, 50% of the women and 68% of 
the men screened positive for OSA. Questionnaires showed that only 
31% of the patients were at high OSA risk.
Conclusion: Our findings suggest that prevalence of undiagnosed OSA 
is high in CR patients. Given the independent relationship between OSA 
and incident cardiovascular disease events, proper diagnosis in these indi-
viduals is likely an important factor in improving secondary prevention.
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0389
ROLE OF HOME SLEEP TESTING IN VETERANS AT HIGH 
RISK AND LOW RISK OF OBSTRUCTIVE SLEEP APNEA
Sarmiento K1,2, Loredo JS1,2, Stepnowsky C2,1

1University of California San Diego, San Diego, CA, USA, 2VA San 
Diego Healthcare System, San Diego, CA, USA

Introduction: As awareness has increased about the role of OSA in 
cardiovascular disease, glycemic control, mood disorders and PTSD, 
referrals have increased dramatically. To accommodate this increase, 
referrals for suspected OSA undergo home sleep testing (HST) prior to 
clinical evaluation in our facility, regardless of pretest likelihood of hav-
ing OSA. Since HST is typically reserved for patients at high risk (HR) 
of OSA, a retrospective review was performed to assess the role of HST 
in referrals regardless of pretest risk.
Methods: Records of 184 consecutive veterans who completed HST 
were reviewed. Consult requests include: age, gender, body mass index 
(BMI), blood pressure, symptoms, and co-morbidities. All components 
are auto-populated by the electronic medical record except for symp-
toms, which are provided by the referring provider. As symptoms are 
not directly reported by patients, reliability in including them in risk 
stratification is reduced. Risk is thus determined by the objective data 
derived from the electronic medical record. Low risk (LR) was defined 
by 1)age <50yrs and male gender with up to one cardiovascular risk 
factor (BMI>35, hypertension, diabetes, dyslipidemia), 2)age>50 and 
male with no cardiovascular risk factors, 3)premenopausal female with 
no more than two cardiovascular risk factors.
Results: Regardless of pretest probability for having OSA, HST was 
positive in 85% of all referrals. Those assessed as HR had 87.5% posi-
tive testing results, and those as LR were 79.2% positive. Within the LR 
group there were no differences between BMI, blood pressure, or ESS 
when comparing positive versus negative test results.
Conclusion: HST is an acceptable method of evaluating OSA in the vet-
eran population, regardless of pretest probability. However, this depends 
on how risk is defined; further research is needed to define LR. Expand-
ing the role of HST could result in cost savings and reduced wait times 
for patients referred to VA sleep clinics.

0390
PREDICTORS OF SUCCESSFUL TREATMENT WITH ORAL 
APPLIANCE MANDIBULLAR REPOSITIONER IN THE 
OBSTRUCTIVE SLEEP APNEA: PROSPECTIVE STUDY
Cunha TC1, Almeida FR2, Moura-Guimarães T1, Schutz TB1, 
Haddad FM1, Godoy L1, Dal-Fabbro C1, Tufik S1, Bittencourt LA1

1Psychobiology, Universidade Federal de São Paulo, São Paulo, Brazil, 
2Faculty of Dentistry, University of British Columbia, Vancouver, BC, 
Canada

Introduction: Although studies have already been conducted in an at-
tempt to find anthropometric, polysomnographic, cephalometric param-
eters and analysis of dental models that can predict success in treating 
Obstructive Sleep Apnea (OSA) with oral appliance, its use in clinical 
practice remains uncertain by the lack of prospective studies and involv-
ing these variables. Moreover, there are no known studies that have 
linked the analysis of changes to the otorhinolaryngological (ENT) suc-
cessful treatment of OSA with mandibular repositioner appliances. Our 
objective was to evaluate if polissomnographic, demographic, anthropo-
metrics, cephalometrics and ENT parameters predict the success in the 
treatment of OSA with oral appliances manbibular repositioner.
Methods: Men with mild/moderate OSAS were selected. Polissom-
nography parameter including optimal CPAP pressure, demographic, 
anthropometric, ENT, cephalometrics parameters, dental models analy-
ses, Epworth scale of sleepiness, quality of life (SF-36) and the mood 
(POMS) were all analysed. Good response to treatment was considered 
AHI final ≤ to 5 events/ hours of sleep associate to a reduction of at least 
50% in AHI prior-treatment.

Results: 40 patients were selected with mild and moderate OSA pre-
senting apnea hypopnea index (AHI) (11.99 - 18.14)/hours, age 
(34.98 - 49.31) years, body mass index (24.04 - 27.76) kg/m2 and cervi-
cal circumference (38.21 - 41.69) cm. Patients with mild OSAS respond 
better to oral appliance mandibullar repositioner than patients with mod-
erate OSAS (p=0.005). Patients who responded to the treatment pre-
sented lack of pharyngeal alterations (p=0.050), high pharyngeal space 
enlarged (p=0.032), lower aerial space diminished (p=0.042), mandibu-
lar intercanine enlarged (p=0.029) and reduction of the Epworth scale in 
the post-treatment (p=0.000).
Conclusion: Men with mild OSA presenting an aerial space enlarged 
and bigger dental distance present a bigger success to the treatment with 
oral appliance. Therefore, a combination between functional and struc-
tural evaluation is necessary to predict with accuracy the efficiency of 
these treatment.
Support (If Any): AFIP, FAPESP, UNIFESP, CNPq

0391
COMPLIANCE WITH ORAL PRESSURE THERAPY FOR 
TREATMENT OF OBSTRUCTIVE SLEEP APNEA
Colrain IM1, Siegel LC2,3, Becker PM4, Bogan RK5, Farid-Moayer M6, 
Lankford DA7, Black J2, Goldberg R8, Malhotra A9

1SRI International, Menlo Park, CA, USA, 2Stanford University, 
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Introduction: This study evaluated an oral pressure therapy (OPT) 
system (Winx, ApniCure) for long-term treatment of obstructive sleep 
apnea (OSA).
Methods: Seventy-three subjects with mild to severe OSA and prior 
28-night OPT trial experience were evaluated for participation in a 
3-month nightly-usage trial. OPT usage was recorded by the system 
console. Epworth Sleepiness Scale (ESS), a modified Functional Out-
comes of Sleep Questionnaire (mFOSQ), and Clinical Global Impres-
sion Change (CGI-C) were assessed. Subjects completed a daily diary. 
Statistical analysis used paired t-test.
Results: Thirty-nine subjects (24 men), BMI 32.7±4.7 kg/m2 
(mean±SD), 57.0±8.2 years (range 33-72) enrolled. Twenty-three sub-
jects were actively using CPAP immediately before participation in this 
3-month trial. Six subjects withdrew before completion of 3 months of 
treatment: 4 due to inadequate resolution of OSA symptoms, 1 due to 
oral discomfort, and 1 due to an unrelated family illness. Nightly us-
age, calculated as total hours on divided by the number of nights in the 
month, was 5.6±1.9 h (month 1), 5.4±2.0 (month 2), and 5.2±1.9 (month 
3). The median percentage of nights in a month with at least 4 hours of 
use was 83% (month 1), 84% (month 2), and 81% (month 3). When 
the device was not used for a night, the frequency of the reason being 
device-related was 43% (month 1), 36% (month 2), and 26% (month 3). 
CGI-C was much improved or very much improved in 70% of subjects 
while none scored much worse or very much worse for the 3-month 
period. ESS decreased 1.6±4.0 (p<0.05) and mFOSQ increased 1.5±2.0 
(p<0.001) over the 3 month treatment.
Conclusion: In this specific study cohort, nightly usage was high over 
the 3 month study period. Symptomatic measures improved. Oral pres-
sure therapy shows promise as a potential chronic treatment option for 
selected patients with OSA.
Support (If Any): ApniCure, Inc.
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DETERMINANTS AND CONSEQUENCES OF HIGH 
RESIDUAL SLEEP APNEA DURING POSITIVE PRESSURE 
TREATMENT
Thomas RJ, Brock M, Bhopal N, Mahmoudi M
Beth Israel Deaconess Medical Center, Boston, MA, USA

Introduction: Positive pressure devices provide information beyond 
compliance. The determinants and significance of high residual AHI on 
compliance reports is not well understood.
Methods: A prospective database of clinical outcomes for sleep apnea 
was initiated in October 2011. Hours of use, leak and residual machine 
detected apnea-hypopnea index are entered. The database also contains 
clinical covariates and polysomnographic variables. The database is 
used to identify those with persistent sleep apnea or inadequate use. The 
database also allows interrogation for variables that predict high residual 
AHI or reduced hours of use. Data is available for at least 6 months fol-
lowing treatment initiation at 1, 3 and 6 month time points.
Results: The database currently contains 472 patients, and grows at a 
rate of at least 50/month. The RDI/AHI4% are 62.1 and 29.7 respec-
tively. 30% use a non-vented mask or adaptive ventilation for complex 
apnea. 25% have use of positive airway pressure less than 4 hours aver-
aged over all nights; 24% have a machine-detected residual AHI greater 
than 5/hour of sleep, and correlates modestly (r: 0.3) with use and pres-
ence of complex sleep apnea. Polysomnographic (including REM vs. 
NREM dominance of sleep apnea / presence of complex apnea) and 
clinical (sleepiness, co-morbid diseases, drugs) covariates are being ana-
lyzed as predictors of residual disease, compliance, and global clinical 
improvement assessments.
Conclusion: High residual AHI on positive pressure compliance reports 
are associated with reduced compliance and complex sleep apnea.

0393
ASSESSMENT OF THE PERFORMANCE OF NASAL 
PILLOWS AT HIGH CPAP PRESSURES
Zhu X, Benjafield AV, Wimms AJ
Medical Affairs, ResMed Ltd, Sydney, NSW, Australia

Introduction: Compliance with CPAP therapy remains an issue despite 
its effectiveness. Mask selection is likely to affect a patients experience 
with CPAP, and multiple mask options are currently available. Nasal 
pillows have less contact with the face compared to nasal masks and 
may benefit patients by minimising side effects, however they are in-
frequently used at high CPAP pressures. The aim of this study was to 
examine the performance of nasal pillows at pressures ≥ 12 cm H2O 
compared with nasal masks.
Methods: 21 subjects with OSA, established on CPAP therapy (≥ 6 
months) were recruited into this study (CPAP pressure ≥ 12 cm H2O; 
naive to nasal pillows). Participants were randomised to Swift FX nasal 
pillows and their current nasal mask for 7 consecutive nights each in a 
prospective cross-over trial. Objective device data and subjective feed-
back were collected.
Results: 20 subjects (15 males, 5 females; pressure range 12-19 cm 
H2O; 70% humidification use) completed the trial. There were no dif-
ferences in objective device data of nasal pillows vs. nasal masks: Daily 
Usage 7.4 ± 1.4 vs. 7.2 ± 1.4 (hours/night); 95th%ile Leak 28.6 ± 13.5 
vs. 27.9 ± 17.9 (L/min); AHI 1.9 ± 1.3 vs. 1.7 ± 1.1, respectively (all p-
values>0.05). There were no differences between the nasal pillows and 
nasal masks for subjective ratings of comfort, seal, red marks, side ef-
fects such as jetting and dry nose/mouth, and overall performance (all 
p-values>0.05). The nasal pillows were rated to be less obtrusive and 
claustrophobic (both p-values<0.01), but less stable (p=0.04). Overall 
preference were 50% nasal pillows, 45% nasal masks and 5% no differ-
ence between mask types.

Conclusion: Nasal pillows are as efficacious as nasal masks at CPAP 
pressures ≥ 12 cm H2O and are a suitable option for patients requiring 
high CPAP pressures.
Support (If Any): This study was sponsored and funded by ResMed 
Ltd.
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ASSESSING THE PERFORMANCE OF A MANUAL PAP 
TITRATION: A QUALITY INITIATIVE PROJECT
White A1, Mooney D2, Manchanda S1

1Pulmonary, Critical Care, Allergy, Occupational and Sleep, Indiana 
University School of Medicine, Indianapolis, IN, USA, 2Sleep 
Medicine, Indiana University Health, Indianapolis, IN, USA

Introduction: As part of a quality improvement (QI) project, the posi-
tive airway pressure (PAP) titrations performed in our sleep laboratory 
were divided into “optimal”, “adequate” or “unacceptable” groups as 
defined by the American Academy of Sleep Medicine. The primary ob-
jective of the study is to determine the number of studies that were in the 
“unacceptable titration study” category. The secondary objective is to 
determine the outcomes of those patients in this category.
Methods: PAP titration or split polysomnogram studies done at the 
Indiana University (IU) Sleep Disorders Center laboratory were retro-
spectively sampled over the course of 8 months (one week during each 
month from May 2011 - Dec 2011). Additional patient clinical informa-
tion was collected from the Cerner EMR on this group of patients to 
evaluate their ultimate treatment outcomes.
Results: 45 inadequate studies were performed over an 8-month period 
out of a total 380 titration studies sampled (11.8%). Of the 45 studies 
considered unacceptable, 14 (31.2%) had favorable treatment outcomes, 
31 (68.8%) had inadequate treatment outcomes. Furthermore, 19 (42%) 
patient’s required additional studies after initial unacceptable titration 
and 30 (66.7%) patients are followed-up elsewhere.
Conclusion: Numerous factors influence the quality of a titration: 
exposure to PAP therapy for the first time, the use of monitoring de-
vices during the study interfering with sleep quality, over-titration, 
with appearance of central apneas and uncovering complex sleep ap-
nea, problems with the interface such as mask leaks, mask leaks giving 
the appearance of snores leading a technician to continue titration and 
the opposite problem, of under-titration due to time limitation in a split 
study, may also result in unacceptable titrations. The main focus lies in 
providing education for technicians on titration guidelines, careful mask 
selection, avoidance of mask leaks and positive feedback upon comple-
tion of a successful titration.

0395
APPLICATIONS OF THE CUSTOM FACE MASK FOR 
COMBINATION THERAPY
Prehn RS
Center for Facial Pain and Dental Sleep Medicine, The Woodlands, 
TX, USA

Introduction: The development of the TAP-PAP™ CM (Custom Mask) 
has changed the landscape of the treatment of OSA. The TAP-PAP™ 
CM (AMI) is a custom CPAP face mask that is fabricated from the im-
pression of the face. This mask is then connected to the post screwed 
into the TAP 3™ mechanism. This strapless CPAP face mask features 
efficient and stable CPAP interface with mandibular stabilization. Com-
pliance and satisfaction were previously documented by this author to be 
superior to stock CPAP masks. The purpose of this study is to identify 
the application of the CM as a therapeutic option in patients presented to 
this Dental Sleep Center.
Methods: Three reasons were identified in which the Custom Mask was 
indicated and initiated. All patients were in a therapy that had either not 
accomplished goals, or had failed. All patient charts were surveyed since 
this therapy was offered by this Center in 2006.
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Results: Survey of all patients in Combination Therapy (220) were 
identified and the TAP-PAP™ CS patients (141) were excluded leaving 
79 patients who were given the TAP-PAP™ CM. These are the therapies 
the patients were in before going into the CM: 1) TAP 9 (11%) 2) TP 
CS 21 (27%) 3) CPAP 42 (53%) Average diagnostic PSG results: AHI 
39; RDI 45; PSO2 82; CPAP settings 14cm H2O. For those that had 
PES studies, the average was -35cm H2O indicating significant effort 
to breath.
Conclusion: This study clearly demonstrates, that the application for 
the Custom Mask type CBT is for the more severe presentation of OSA. 
The CM can easily handle high pressures in comfort, as demonstrated by 
the high average CPAP settings. TAP-PAP™ CM should be considered 
when other therapeutic methods of treating OSA have failed or when 
CPAP pressures or the CPAP mask are intolerable to the patient.

0396
A COMPARISON OF BREATHING EVENTS DETECTED BY 
A POSITIVE AIRWAY PRESSURE DEVICE TO ATTENDED 
POLYSOMNOGRAPHY
Berry RB1, Tsai SC2, Goetting MG3, Kuna ST4, Staley B4, 
Soto-Calderon H4, Jasko JG5

1University of Florida, Gainesville, FL, USA, 2National Jewish Health, 
Denver, CO, USA, 3Borgess Research Institute, Kalamazoo, MI, 
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Introduction: Newer continuous positive airway pressure (CPAP) de-
vices provide information about adherence and therapy that can help 
manage patients with sleep disordered breathing (SDB). This study com-
pared device reported breathing events to attended clinical polysomnog-
raphy (PSG) scored according to 2007 AASM recommended criteria.
Methods: Patients with a central apnea index (CAI) ≥ 5/hr were recruit-
ed. Participants underwent attended PSG simultaneously with CPAP. 
Results from the CPAP device were imported into the PSG recording 
and also in the device. Throughout the night, CPAP pressure was manip-
ulated to induce respiratory events. Obstructive events were induced by 
lowering pressure; central events were induced by increasing pressure 
above the prescription. PSGs were centrally scored by a technologist 
blinded to the device event channel. The apnea hypopnea index (AHI) 
and component events were counted for both device and PSG.
Results: Twenty-two participants were recruited (11 males, average age 
53.6 ± 14.3 years, BMI 33.7 ± 7.0, diagnostic AHI 35.8 ± 24.1). Device 
and PSG data are presented as [median (mean ± standard deviation)]. 
The device AHI [9.6 (13.6 ± 11.5)] did not differ significantly from the 
PSG AHI [7.4 (13.4 ± 13.9)] (p = 0.394), nor did the central apnea index 
(CAI) [Device: 1.6 (3.3 ± 4.4) vs. PSG: 0.2 (3.4 ± 6.2), p = 0.360] or the 
hypopnea index (HI) [Device: 3.2 (4.6 ± 4.6) vs. PSG: 2.7 (5.6 ± 6.1), 
p = 0.249]. The obstructive apnea index (OAI) device score [3.3 (5.7 ± 
5.8)] was greater than PSG [0.5 (4.4 ± 7.2)] (p = 0.013). Correlations 
between PSG and device scores were strong for AHI (0.896, Intra-class 
correlation coefficient), CAI (0.739), and OAI (0.857).
Conclusion: The Philips Respironics System One device’s estimation 
of AHI, CAI, and HI did not differ significantly from PSG scores. There 
was a trend to overestimate obstructive events.
Support (If Any): Philips Respironics

0397
CONTINUOUS POSITIVE AIRWAY PRESSURE NON-
COMPLIANCE AND MORTALITY AMONG VETERANS 
WITH OBSTRUCTIVE SLEEP APNEA
Thomas D1, Schwartz SW2,3, Rosas JA3, Foulis P3, Anderson W1,3

1Division of Pulmonary, Critical Care, and Sleep Medicine, University 
of South Florida, Tampa, FL, USA, 2College of Public Health 
Department of Epidemiology and Biostatistics, University of South 
Florida, Tampa, FL, USA, 3Division of Pulmonary, Critical Care, and 
Sleep Medicine, James A. Haley Veterans Affairs Hospital, Tampa, FL, 
USA

Introduction: Moderate to severe untreated obstructive sleep apnea 
(OSA) is associated with increased mortality. This study quantifies the 
effect of continuous positive airway pressure (CPAP) compliance on 
mortality adjusted for differences in morbidity.
Methods: We used data from veterans receiving a CPAP device be-
tween 2003 and 2007. Compliance information was obtained via the 
CPAP memory card. Patients were followed for 37 months for survival. 
Compliance was defined as average use greater than four hours per night 
in the first two weeks after CPAP receipt. Severity of apnea was strati-
fied according to apnea/hypopnea index of mild 0-14, moderate 15-30, 
and severe >30. We calculated odds ratios adjusting for age, body mass 
index (BMI), race, severity of apnea, and Charlson comorbidity index.
Results: Mortality was associated with CPAP non-compliance 
(OR =1.581, p= 0.002) which remained after adjusting for age 
(OR=1.672, p<0.0001). However, the association was attenuated by fur-
ther adjustment for BMI, race, severity of apnea, and Charlson comor-
bidity index (OR=1.349, p=0.125). Subsequent investigation revealed 
low compliance among those with a high comorbidity index.
Conclusion: There is an age-adjusted association between CPAP non-
compliance and mortality, but some of this association may be secondary to 
lower compliance among patients with significant medical comorbidities.

0398
CPAP COMPLIANCE IN VETERANS WITH AND WITHOUT 
PTSD ACCOMPANIED BY NIGHTMARES
Parr M1,3, Schwartz SW2, Rosas JA1, Anderson WM1,4, Foulis P1,5

1Medical Service, James A Haley Veterans Hospital, Tampa, FL, USA, 
2Epidemiology and Biostatistics, University South Florida, Temple 
Terrace, FL, USA, 3Neurology, University of South Florida, Tampa, 
FL, USA, 4Pulmonary, Critical Care & Sleep Medicine, Univerisity 
of South Florida, Tampa, FL, USA, 5Pathology and Cell Biology, 
University of South Florida, Tampa, FL, USA

Introduction: Prior research indicates that concomitant Obstructive 
Sleep Apnea (OSA) exacerbates symptoms of post-traumatic stress dis-
order (PTSD). Using one of the largest samples to date, we add to litera-
ture on PAP adherence among Veterans with and without post-traumatic 
stress disorder (PTSD) and take a preliminary look at one reportable 
symptom of PTSD: nightmares.
Methods: We analyzed data from 2513 Veterans who received CPAP 
between 2003 and 2007 and returned a micro-electronic card that re-
corded CPAP adherence. Compliance data was summarized as average 
hours use for more than 4 hours per day during the first 3 weeks, and for 
one month intervals centered at 6, 18 and 30 months. A logistic model 
was used to adjust for age, gender, BMI, race, and AHI.
Results: Three-hundred-eighty-four patients (15%) with OSA had a his-
tory of traumatic stress disorder. During the first three weeks, patients 
with PTSD were significantly less compliant with CPAP (48% vs 57%; 
OR =0.69, p<0.001). These results were nearly unchanged after adjust-
ment for age, gender, BMI, race, and AHI (OR =0.73, p=0.020). Results 
were more pronounced at 6 months (adjusted OR =0.58, p<0.001). Dif-
ferences at later times were not significant, but it was noted that patients 
with PTSD were significantly less likely to return their CPAP recording 
card. Thirty-six Veterans in the total sample, but only 10 with PTSD, 
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had a recorded history of nightmares. There was no apparent difference 
in compliance between those with and without nightmares among either 
the total sample or those with PTSD. Seven of the 10 PTSD patients 
with nightmares were CPAP compliant.
Conclusion: Patients with PTSD are less compliant with CPAP. A larger 
sample or more active recording of a history of nightmares would be 
needed to assess the effect of this symptom on CPAP compliance.

0399
CPAP DECREASES HEART RATE INCREASE INDEX IN 
UPPER AIRWAY RESISTANCE SYNDROME (UARS)
VanOwen KR, Rowe VD, Hunter JA, Mecum TW
Research, Rowe Neurology Institute, Lenexa, KS, USA

Introduction: The objective of the study was to evaluate the response of 
the heart rate increase (HRI) index in patients with upper airway resis-
tance syndrome on therapeutic CPAP. Upper airway resistance syndrome 
(UARS) occurs in the presence of an elevated respiratory effort related 
arousal (RERA) index and the absence of obstructive sleep apnea. As-
sociated clinical features include hypersomnia, difficulty concentrating, 
insomnia, frequent awakening, depression, and autonomic symptoms. In 
the initial study by Guilleminault, 1993 characterizing upper airway resis-
tance syndrome, there was follow up on 15 patients that had been started 
on CPAP with significant improvement in mean sleep latency on MSLT 
and EEG arousals during sleep. There is known decrease in parasympa-
thetic tone based on heart rate variability data (Guilleminault, 2005) and 
correlation of elevated the heart rate increase (HRI) index and RERA 
index (Guillaume, et. al., 2011) in patients with upper airway resistance 
syndrome, but no data on how CPAP may affect these parameters.
Methods: Three-hundred and thirty-eight (338) consecutive patients in 
2010 were evaluated and 26 met criteria and HRI index was calculated 
in each of these patients. These patients had a RERA index of ≥ 15, and 
Epworth sleepiness scale score of ≥ 10, and an AHI < 5. Also, patients 
with concurrent cardiac medications, history of heart disease or stroke, 
or those with significant arrhythmias were excluded. In addition, 3 were 
excluded due to technical reasons. Then those that underwent CPAP ti-
tration study were evaluated for the HRI index at the therapeutic CPAP 
pressure which is defined as having a RERA index < 15. A total of 16 
patients underwent a CPAP titration study and a therapeutic pressure 
was found in 11 of them. The HRI-index is defined as a sudden increase 
in heart rate of ≥ 10 bpm for 15-30 seconds.
Results: The heart rate increase index was on average 24.2 in the base-
line studies of these 11 patients. This decreased to 16.1 on therapeutic 
CPAP with a p value of 0.02.
Conclusion: Based on data from Guilleminault et al from 2005, there 
is a decrease in parasympathetic tone in UARS. This would account for 
sudden elevations of heart rate as seen in the HRI index. These results 
show a significant decrease in the HRI index with therapeutic CPAP. 
This is the first study showing benefits of treatment in the cardiovascular 
system in patient with UARS.

0400
DOES FOLLOW-UP VISITS AND PHYSICIAN 
INTERVENTION CONTRIBUTE TO ADHERENCE WITH 
POSITIVE AIRWAY PRESSURE THERAPY?
Ahoubim D, Mezerhane E, Endara-Bravo AS, Guilliam D, Rossi SM, 
Abreu A
Sleep Medicine, University of Miami Miller School of Medicine, 
Miami, FL, USA

Introduction: Studies have shown that approximately 50% of Obstruc-
tive Sleep Apnea (OSA) patients on Positive Airway Pressure (PAP) 
treatment are adherent one year after therapy initiation. The objectives 
of this study were to evaluate PAP adherence at follow-up clinic visits, 
and determine whether clinical follow-up and PAP therapy interventions 
affect adherence.

Methods: This is a cross-sectional study of newly diagnosed patients 
with OSA who were started on PAP therapy and had at least two sub-
sequent clinic visits by a board certified sleep specialist. Data on de-
mographics, Epworth Sleepiness Scale (ESS), polysomnographic data 
(baseline Apnea-Hypopnea Index, Respiratory Disturbance Index, PAP 
titration grade, pressure level, mask interface type) were obtained at the 
initial follow-up visit. During subsequent visits, data on time from initial 
PAP setup, ESS, objective PAP use, mask interface type and provided 
therapy interventions were collected. Patients with objective PAP use > 
4 hours/night on average were defined as therapy adherent.
Results: A total of 39 patients were included in this study. After PAP 
therapy initiation, the average time for the first and last clinic follow-up 
visit was 42.4±36.9 days and 148.4±66.1 days, respectively. During the 
first follow-up visit, 28 (71.8%) patients were adherent to PAP. At the 
last follow-up visit, 19 patients were analyzed of which 17 (89.5%) were 
adherent, including 3 patients that were previously non-adherent. Twenty 
patients that were included in the first follow-up visit did not have a sub-
sequent follow-up visit within the timeframe of the study for unknown 
reasons. The three patients that became adherent during last visit under-
went interventions such as mask refitting and desensitization, changes in 
interface, increase in ramp time, and temporary decrease in PAP level.
Conclusion: In our center, routine follow-up visits, PAP education and 
therapy interventions after PAP initiation were important factors deter-
mining optimal PAP adherence at subsequent visits.

0401
IMPACT OF CPAP ON ACTIVITY PATTERNS AND DIET IN 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA (OSA)
Quan SF1,3, Goodwin JL1,2, Drescher AA1, Baldwin CM4, Simon RD5, 
Smith TW2

1College of Medicine, University of Arizona, Tucson, AZ, USA, 
2BIO5 Institute, University of Arizona, Tucson, AZ, USA, 3Brigham 
and Women’s Hospital, Boston, MA, USA, 4College of Nursing and 
Healthcare Innovation, Arizona State University, Phoenix, AZ, USA, 
5St. Mary Medical Center, Walla Walla, WA, USA

Introduction: Patients with severe OSA consume greater amounts of 
cholesterol, protein and fat as well as have greater caloric expenditure. 
However, it is not known whether their activity levels or diet change 
after treatment with CPAP. To investigate this issue, serial assessments 
of activity and dietary intake were performed in the Apnea Positive 
Pressure Long-term Efficacy Study (APPLES), a 6 month randomized 
controlled study of CPAP vs. sham CPAP on neurocognitive outcomes.
Methods: Subjects were recruited into APPLES at 5 sites through clinic 
encounters or public advertisement. After undergoing a diagnostic poly-
somnogram, subjects were randomized to CPAP or sham if their AHI 
was > 10. Adherence was assessed using data cards from the devices. At 
the Tucson and Walla Walla sites, subjects were asked to complete vali-
dated activity and food frequency questionnaires at baseline and their 
4 month visit.
Results: Activity and diet data were available at baseline and after 4 
months treatment with CPAP or sham in up to 230 subjects [117 CPAP, 
113 sham]. Mean age, AHI, BMI and Epworth Sleepiness Score (ESS) 
were 54.9+12.9 [sd] years, 44.1+27.1 /hr, 33.0+7.8 kg/m2 and 10.0+4.2 
respectively. 67% were men. There were no group differences in age, 
AHI, BMI, ESS or gender proportion. Level of adherence defined as 
hours of device usage per night during the 2 months prior to the 6 month 
visit was 3.8+2.9 with CPAP and 2.7+2.6 with sham. No changes in 
consumption of total calories, protein, carbohydrate or fat were noted 
after 4 months. Except for a borderline increase in recreational activity 
primarily in women (255.9+422.6 vs. 332.2+425.7 calories, p=0.061), 
there also were no changes in activity patterns.
Conclusion: OSA patients treated with CPAP do not change their diet 
habits after treatment, but may increase their recreational activity levels.
Support (If Any): APPLES was funded by HL68080 from the National 
Heart, Lung and Blood Institute.
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0402
FEASIBILITY PILOT EVALUATING THE USE OF PRE-
FABRICATED TITRATABLE MANDIBULAR ADVANCEMENT 
DEVICE FOR MANAGEMENT OF OBSTRUCTIVE SLEEP 
APNEA
Hwang D1,2, Becker KA1, Daclan AL1, Wigler E1, Chang NS1, 
Garcia FN1, Vega DT1, French K1, Taylor AM1, Woodrum R1

1Sleep Medicine, Kaiser Permanente, Fontana, CA, USA, 2Pulmonary, 
Critical Care, and Sleep Medicine, NYU School of Medicine, New 
York, NY, USA

Introduction: The effectiveness of oral appliance therapy (OA) for 
OSA is variable, but ability to predict response based on baseline char-
acteristics is limited. This is a feasibility pilot evaluating the use of a 
pre-fabricated titratable mandibular advancement device or PFMAD 
(ApneaRX, Apnea Sciences). If successfully used in a clinical setting, 
we anticipate evaluating its utility as a possible predictive mechanism.
Methods: PFMAD used is a “one size fits all” boil-and-bite device with 
ability to incrementally adjust mandibular position (3mm is neutral po-
sition and able to advance to 10mm). Appropriate candidates for OA 
therapy at Kaiser Permanente Sleep Center (Fontana) were created a PF-
MAD by a respiratory therapist. Patients were instructed to start at 4mm 
and advanced nightly by 1mm as tolerated. At maximum tolerable ad-
vancement, repeat polysomnography (post-PSG with portable monitor) 
was performed. We assessed device fit, maximum tolerable advance-
ment, efficacy, and acceptance of therapy.
Results: 15 patients (7 men, 8 women) were fit for PFMAD. 6 returned 
for post PSG, 4 declined further PFMAD trial (3 preferred CPAP/
Provent, 1 woman unable to wear due to device’s large size and was 
directly referred for custom OA ), and 5 are currently pending follow-up. 
Of the 6 that returned for post-test PSG, AHI4% improved (17.7±7.8 vs 
10.9±7.8; p=0.11) with 2 improving at least 50%. 4 advanced to 6mm, 1 
advanced to 8mm (no AHI improvement), and 1 advanced to 5mm (AHI 
29.6 improved to 16.4). Overall, 3 wanted OA therapy and were referred 
for customized OA with further follow-up pending.
Conclusion: PFMAD can be feasibly created by non-dental sleep center 
providers, able to be worn by most patients, and able to be titrated by pa-
tients at home (although, optimal titration protocol still requires further 
investigating). We anticipate studying its utility in predicting efficacy 
and acceptance of customized OA.

0403
EFFECTS OF DRONABINOL ON SLEEP EEG IN PATIENTS 
WITH OBSTRUCTIVE SLEEP APNEA
Schwarz S, Prasad B, Quinn L, Carley DW
Center for Narcolepsy, Sleep and Health Research, University of 
Illinois, Chicago, Chicago, IL, USA

Introduction: We previously showed that dronabinol decreased AHI 
in subjects with obstructive sleep apnea (OSA) without altering gross 
sleep architecture. Dronabinol also may increase sleep continuity and 
decrease EEG activation during sleep. The aim of this analysis was to 
determine the effects of dronabinol on quantitative EEG markers of con-
solidation and activation during sleep in patients with OSA.
Methods: Fifteen subjects with OSA (AHI: 15-94) received dronabinol 
30-minutes before bedtime for 3 weeks with polysomnography every 
7th night. Eight subjects escalated from 2.5 to 5 to 10 mg/day at 7-day 
intervals; five escalated only to 5 mg/day and two subjects remained on 
2.5 mg/day throughout. EEG (C4-A1) relative power (% total) in the 
delta, theta, alpha and sigma bands were quantified by FFT using 30-sec-
ond epochs; means and standard deviations were separately determined 
for each band during the first and second 4-hour intervals. To further 
quantify EEG desynchrony and activation, we calculated an activation 
ratio [AR=(alpha+sigma)/(delta+theta)]. Data are mean±SE. Statistical 
significance was assessed by repeated measures ANOVA.

Results: During the first four-hours, AR was dose-dependently reduced 
from 0.62±0.13 (baseline) to 0.54±0.11 (10 mg; p=0.03). Over the full 
8-hours theta activity increased from 28.5±1.9% to 29.2±1.4% (p=0.01) 
and sigma power standard-deviation decreased from 2.85±.70% to 
2.41±.60 (p=0.02).
Conclusion: Although gross sleep architecture was not altered, dronabi-
nol does produce multiple significant alterations in the quantitative 
EEG of OSA patients during sleep. The dose-dependent shift toward 
lower frequency EEG activity and the reduction of high frequency EEG 
power variability each suggest that sleep consolidation may be and/or 
depth may be improved with dronabinol treatment in patients with OSA. 
These results will help to inform data analysis in the ongoing PACE 
clinical trial of dronabinol for treatment of OSA.
Support (If Any): Pier Pharmaceuticals

0404
EFFECTS OF CONTINUOUS POSITIVE AIRWAY PRESSURE 
VENTILATION (CPAP) ON SYMPTOMS OF NOCTURNAL 
GASTRO-ESOPHAGEAL REFLUX DISEASE (GERD)
Ullah MI1, Gharaibeh K1, Tamanna S2,1

1Pulmonary, Critical Care and Sleep Medicine, University of 
Mississippi Medical Center, Jackson, MS, USA, 2Sleep Medicine, G.V. 
(Sonny) Montgomery VA Medical Center, Jackson, MS, USA

Introduction: Nocturnal gastro esophageal reflux (nGER) is common 
among patients with obstructive sleep apnea (OSA). Few recent stud-
ies showed that continuous positive airway pressure (CPAP) reduces 
the symptoms of nGER among patients with OSA. However, polysom-
nographic (PSG) characteristics of the patients of OSA with different 
levels of nGER have not been well documented. We examined the as-
sociation of severity of nGER symptoms with CPAP pressure require-
ment, apnea hypopnea index (AHI), Epworth sleepiness scale (ESS) and 
demographic characteristics of the patients with OSA. We also exam-
ined if the polysomnographic characteristics vary along with severity 
of nGER symptoms.
Methods: We interviewed 74 veterans with OSA to assess their daytime 
sleepiness (by ESS) and frequency of nGER symptom [on a scale of 
1(never) to 5 (always)] at their visit to the sleep lab following overnight 
PSGs with CPAP titration. The CPAP titration data and demographics 
were reviewed. Simple and multiple linear regression analyses were per-
formed to identify factors predicting severity of nGER.
Results: Eighty four percent (84%) patients complained of experiencing 
nGER symptoms during their visit. In multiple linear regression model, 
reduced frequency of nGER was best predicted by increasing CPAP 
pressure (p<0.001) and Body mass index (p=0.008, R2=0.49). Supine 
AHI and ESS were significant when assessed alone, but became statis-
tically insignificant in the multiple regression models. There were no 
significant difference in mean total AHI, supine AHI, REM sleep AHI, 
wake after sleep onset, and sleep efficiency among patients of with or 
without nGER symptoms.
Conclusion: Nocturnal gastro esophageal reflux is common among 
veterans with OSA. High CPAP pressure requirement and high BMI 
predicts increase in severity of nGER symptoms. However, polysom-
nographic characteristics were not different between the two groups of 
patients with and without nGER.

0405
KNOWLEDGE OF MASK TYPE AND PAP ADHERENCE
Shetty J, Palmisano J, Binns L, O’Brien LM
University of Michigan, Ann Arbor, MI, USA

Introduction: Obstructive Sleep Apnea (OSA) is a serious medi-
cal condition, and Positive Airway Pressure (PAP) is its gold-standard 
treatment. However important PAP is to treating OSA, it will not work 
without the patient’s consistent usage. Mask-related issues are one of the 
primary reasons patients discontinue their PAP use. Thus, the goal of the 
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study was to determine whether knowledge of mask-type is associated 
with PAP adherence.
Methods: Adult patients attending clinic for PAP follow-up were in-
vited to participate in an anonymous survey of PAP usage and barriers to 
adherence. Patients were asked about their PAP use, including how often 
they used PAP, and mask type. PAP adherence was also noted, defined as 
≥ 4 hours per night, for ≥4 nights per week.
Results: In total, 821 questionnaires were completed (58% male). Over-
all, 29% of subjects reported using a full face mask, 32% a nasal mask, 
33% nasal pillows, and 5% reported ‘Don’t know’ about their mask-
type. Those who were aware of their mask type were more likely to be 
adherent with PAP compared with those who did not know their mask 
type (86% vs 70% respectively, p<0.03). In a logistic regression, after 
adjusting for age group, gender, and number of masks used, those who 
knew their mask type were more likely than others to be adherent to 
PAP: odds ratio 2.8 [95% (CI) 1.3 to 6.1.]
Conclusion: Our findings suggest that knowledge of mask type is asso-
ciated with improved PAP adherence. Clinicians may better serve their 
patients by ensuring they know what type of mask they are wearing, 
thus, moving one step closer toward bridging the gap between OSA suf-
ferers and effective treatment.

0406
OROPHARYNGEAL CROWDING AND OBESITY AS 
PREDICTORS OF ORAL APPLIANCE TREATMENT 
RESPONSE TO MODERATE OBSTRUCTIVE SLEEP APNEA
Tsuiki S1,2,3, Ito E1,2,3, Isono S4, Ryan C5, Komada Y1,2,3, Matsuura M6, 
Inoue Y1,2,3

1Neuropsychiatric Research Institute, Tokyo, Japan, 2Somnology, 
Tokyo Medical University, Tokyo, Japan, 3Yoyogi Clinic for Sleep 
Disorders, Tokyo, Japan, 4Anesthesiology, Graduate School of 
Medicine, Chiba University, Chiba, Japan, 5Respiratory Medicine, 
The University of British Columbia, Vancouver, BC, Canada, 6Life 
Sciences and Bio-informatics, Tokyo Medical and Dental University, 
Tokyo, Japan

Introduction: Oral appliances are increasingly prescribed for patients 
with moderate obstructive sleep apnea (OSA) instead of nasal continu-
ous positive airway pressure. However, the efficacy of oral appliances 
varies greatly. We hypothesized that oral appliances were not efficacious 
in moderate OSA patients who were obese with oropharyngeal crowding.
Methods: Japanese moderate patients with OSA were prospectively 
and consecutively recruited. The Mallampati score (MS) was used as an 
estimate of oropharyngeal crowding. Follow-up polysomnography was 
performed with the adjusted oral appliance in place. Responders were 
defined as subjects who showed a follow-up Apnoea Hypopnea Index 
(AHI) of <5 events h-1 with >50% reduction in baseline AHI.
Results: The mean baseline AHI was reduced with oral appliance from 
21±4/hr to 9.8±8/hr in 95 subjects. Thirty-five patients were regarded 
as responders. Logistic regression analyses revealed that both MS and 
Body Mass Index (BMI) could individually predict the treatment out-
come. When the cut-off value of BMI was determined as 24 kg/m2 based 
on a receiver-operating characteristic curve, 53 obese patients (i.e., 
BMI>24) with the Class IV for MS was indicative of treatment failure 
with a high negative predictive value (92) and a low negative likelihood 
ratio (0.28).
Conclusion: We conclude that moderate patients with OSA who were 
obese with oropharyngeal crowding are unlikely to respond to oral ap-
pliance treatment. This simple prediction can be applied without the 
need for any cumbersome tools immediately after the diagnosis of OSA.
Support (If Any): This study was partly supported by the TAKATA 
Foundation, Tokyo, Japan.

0407
PREDICTORS OF CLINICAL FOLLOW-UP AFTER 
INITIATION OF POSITIVE AIRWAY PRESSURE TREATMENT
Endara-Bravo AS, Wohlgemuth WK, Wallace DM
Sleep Medicine, Miami Veteran Affairs Sleep Center, Miami, FL, USA

Introduction: Early clinical follow-up is important for optimal positive 
airway pressure (PAP) treatment adherence. The aim of this study is to 
identify predictors of early clinical follow-up after PAP therapy initia-
tion in South Florida veterans with obstructive sleep apnea (OSA).
Methods: This is a cross-sectional analysis of PAP-naïve consecutive 
patients with OSA evaluated over a 4 month period at the Miami VA 
Sleep center. Individuals completed the Insomnia Severity Index (ISI), 
Epworth Sleepiness Scale (ESS) and Functional Outcomes of Sleep 
Questionnaires (FOSQ) on the day of PAP training. Demographics, 
medical history, and PSG data were obtained from medical records. 
Clinical follow up was determined by attending at least one adherence 
clinic visit over the year after PAP distribution. Clinical characteristics 
and questionnaire responses were compared for patients with and with-
out clinical follow up. Binary logistic regression analysis was performed 
to determine baseline predictors of clinical follow up. Variables show-
ing group differences in univariate analyses at p<0.15 were included 
in the model.
Results: One hundred sixty-six veterans (95% male, mean age 53 ± 12) 
were included in the study. The mean apnea-hypopnea index was 36 
± 30 events/hour and mean prescribed expiratory PAP of 9.7 ± 3.5 cm 
H2O. Patients returning for clinical follow up had significantly lower 
prescribed PAP pressure compared to those who were lost to follow up. 
In logistic regression analysis with baseline ISI, FOSQ score, prescribed 
expiratory PAP, and diagnostic PSG study type as independent variables, 
prescribed EPAP was the only predictor of follow up (OR 0.85, 95%CI: 
0.8-0.96). Each 1cm increase in prescribed pressure was associated with 
15% decreased odds of follow up.
Conclusion: Prescribed EPAP is a baseline predictor for clinical follow-
up. Early follow up may be critical for veterans requiring high treatment 
pressures.

0408
RACE-ETHNICITY INTERACTS WITH CPAP USE AND 
SLEEP-RELATED QUALITY OF LIFE
Wallace DM2,1, Wohlgemuth WK2,1

1Neurology, University of Miami, Miami, FL, USA, 2Neurology, 
Miami VA Healthcare System, Miami, FL, USA

Introduction: Quality of life (QOL) is reduced in patients with ob-
structive sleep apnea-hypopnea syndrome (OSAHS). However, little 
is known about the influence of race-ethnicity and CPAP adherence on 
QOL in culturally-diverse samples with OSAHS. This study examines 
the effect of race-ethnicity and CPAP adherence on sleep-related QOL 
in OSAHS.
Methods: Over 4 months, consecutive OSAHS patients had CPAP data 
downloads and completed questionnaires (demographics, Functional 
Outcomes of Sleep Questionnaire [FOSQ], Insomnia Severity Index) at 
the Miami VA sleep center. Medical diagnoses and polysomnography 
data were obtained from medical record. Weighted medical co-morbidi-
ties were calculated using the Charlson Index. Inclusion criteria were 1) 
OSAHS and CPAP prescription in the preceding 5 years, and 2) CPAP 
adherence data ≥ 7 days. CPAP adherence was measured as mean daily 
hours of use. Linear regression modeling was used to explore the dif-
ferential impact of race-ethnicity and CPAP adherence on sleep-related 
QOL. Other covariates included were age, education, body mass index, 
Charlson Index, post-traumatic stress disorder, depression, apnea-hy-
popnea index, CPAP possession duration, and insomnia symptoms.
Results: Two hundred thirty-four veterans (93% male, age 59±11 years) 
were included. Eighty-nine (38%) participants self-reported as White, 
87 participants (37%) as Black, and 58 participants (25%) as Hispanic/
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Latino. Linear regression analyses showed no significant main effects 
for race-ethnicity in either total FOSQ score or its subscores. Trends 
towards significance were detected for daily CPAP hours, and interac-
tion of Black race with daily CPAP use predicting total FOSQ score. 
Main effects were detected for daily CPAP use, and Intimacy and Social 
subscores. A significant interaction was found for Black race with daily 
CPAP hours predicting Intimacy subscore. A trend towards significance 
was detected for interaction of Black race with daily CPAP hours pre-
dicting Social subscore.
Conclusion: In South Florida veterans with OSAHS, Black race modi-
fies the effect of CPAP use on measures of social and sexual outcomes.

0409
TREATMENT WITH CPAP DOES NOT LEAD TO WEIGHT 
REDUCTION IN PATIENTS WITH OBSTRUCTIVE SLEEP 
APNEA (OSA)
Quan SF1,3, Goodwin J1,2, Gottlieb DJ3, Nichols DA4, Simon RD5, 
Smith TW2, Walsh JK6, Kushida CA4

1College of Medicine, University of Arizona, Tucson, AZ, USA, 2BIO5 
Institute, University of Arizona, Tucson, AZ, USA, 3Brigham and 
Women’s Hospital, Boston, MA, USA, 4Stanford University, Stanford, 
CA, USA, 5St. Mary Medical Center, Walla Walla, WA, USA, 6St. 
Luke’s Hospital, Chesterfield, MO, USA

Introduction: Weight gain is related to the development or worsening 
of OSA. Conversely weight loss can result in remission or improvement 
of OSA. However, it is unclear whether treatment of OSA can facili-
tate weight reduction. To investigate this issue, serial measurements of 
weight were analyzed in the Apnea Positive Pressure Long-term Effi-
cacy Study (APPLES), a 6 month randomized controlled study of CPAP 
vs. sham CPAP on neurocognitive outcomes.
Methods: Subjects were recruited into APPLES at one of 5 sites through 
clinic encounters or public advertisement. After undergoing a diagnostic 
polysomnogram, subjects were randomized to CPAP or sham if their 
AHI was > 10. Adherence was assessed using data cards from the de-
vices. For this analysis, height and weight measured at baseline and after 
6 months were used.
Results: Weight measurements at baseline and after 6 months treat-
ment with CPAP or sham were available in 811subjects [425 CPAP, 386 
sham]. Mean age was 52.5+11.9 [sd] years and 65% were men. Mean 
AHI was 40.1+25.3. There were no group differences in age, AHI or 
gender proportion. Level of adherence defined as hours of device usage 
per night during the 1 month prior to the 6 month visit was 4.8+2.1 with 
CPAP and 3.5+2.2 with sham. Weight/BMI at baseline were 212.9+52.0 
lbs/32.4+7.5 kg/m2 and 210.5+46.1 lbs/32.1+6.9 kg/m2 in the CPAP and 
sham groups respectively. After 6 months, mean weight was 213.7+52.6 
lbs with CPAP and 208.9+46.0 lbs with sham (p < 0.01 for interaction). 
Controlling for gender, age, OSA severity and adherence did not alter 
these findings.
Conclusion: OSA patients treated with CPAP do not lose weight with 
therapy, and may gain a slight amount of weight. Thus, if overweight, 
OSA patients should be encouraged to lose weight by other modalities.
Support (If Any): APPLES was funded by HL68080 from the National 
Heart, Lung and Blood Institute.

0410
THE EFFICACY OF A CHINSTRAP IN THE TREATMENT OF 
OBSTRUCTIVE SLEEP APNEA
Gushway-Henry N1, Bhat S1, Riar S1, DeBari VA1, Polos P1, Patel D1, 
Lysenko L2, Pi J1, Gupta D1, Chokroverty S1

1NeuroScience, JFK Medical Center, Edison, NJ, USA, 2Ochsner 
Health System, New Orleans, LA, USA

Introduction: Vorona et al. (2007) described severe obstructive sleep 
apnea (OSA) responding to the use of a chinstrap alone in a patient who 
had stopped using a continuous positive airway pressure (CPAP) de-

vice for two months. They reported an improved apnea-hypopnea in-
dex (AHI) and oxygen saturation with chinstrap use, and suggested that 
chinstraps merit investigation as treatment for OSA. We performed this 
study to determine if a chinstrap alone was an alternative to CPAP in the 
treatment of OSA.
Methods: 27 adult subjects with AHIs 5/hour or greater on initial diag-
nostic polysomnography (PSG) were enrolled. All subjects underwent 
a modified split titration study (wearing a chinstrap alone for the first 
two hours of sleep, and titrated for the rest of the night with CPAP in the 
standard method without a chinstrap). We compared the general AHIs 
and oxygen saturation nadirs during the diagnostic PSG with those ob-
tained during the chinstrap portion of the modified split study and on the 
optimal CPAP pressure. Non-parametrical statistical methods were used 
throughout. Data are presented as median; interquartile range (IQR).
Results: There was no statistically significant difference between the 
diagnostic AHI (16.0/hour; 9.8 to 26.0/hour) and the chinstrap AHI 
(22.4/ hour; 10.8 to 40.3/hour). However, there was a statistically sig-
nificant difference between the diagnostic AHI and the optimal CPAP 
AHI (2.3/ hour; 1.0 to 5.2/ hour) (p<0.001). There was no statistically 
significant difference between the diagnostic oxygen saturation nadir 
(84.5%; 80.0 to 88.0%) and the chinstrap oxygen saturation nadir (87.0; 
84.0 to 89.0%). However, there was a statistically significant difference 
between the diagnostic oxygen saturation nadir and the optimal CPAP 
oxygen saturation nadir (93.0%; 91.0 to 94.3%) (p<0.001).
Conclusion: A chinstrap alone does not produce statistically significant 
improvements in AHI and oxygen saturation nadirs in patients with 
OSA, and is not an effective alternative to CPAP therapy.

0411
THE PREDICTORS OF ADHERENCE OF CPAP IN PATIENTS 
WITH OSA AFTER A ONE-MONTH TRIAL
Venkateswaran S
Respiratory Medicine, Changi General Hospital, Singapore

Introduction: CPAP is the gold-standard in the treatment of all grades 
of severity of OSA. However worldwide adherence rates remain low 
due to multifactorial reasons. Our study aimed to find predictors of ad-
herence after a month’s trial. We defined adherence as CPAP use≥4hours 
for ≥70% of the time used based on a compliance report.
Methods: This was a retrospective audit obtained from the medical re-
cords of patients who underwent a CPAP titration study between July 
2011 and June 2012. Demographic, selected anthropometric, polysomno-
graphic (diagnostic and CPAP), and compliance report data were obtained.
Results: There were 36 patients who had a CPAP titration study. Of 
these, 16 patients had compliance reports. Seven patients satisfied the 
adequate adherence requirement. Of these 7, there were 5 Chinese 
and 2 Malay patients. Their results are as follows. The mean BMI was 
30.1±7.4. The RDI (diagnostic) was 47.1±27.0. The ESS was 12.4±7.5. 
The pressure determined form the CPAP titration study was 12.5±3.9cm 
water. The 95th percentile leak and usage (for ≥4 hours) obtained from 
the compliance report was 0.47±0.54l/s and 82.2±13.3% respectively. 
There was a significant difference between he mean age of these 7 which 
was 47.1±9.2 compared to the other 9 who had less than acceptable ad-
herence whose mean age of 63.4±20.3. There was a difference in the 
BMI between the groups of about 7kg/m2, but this did not reach statisti-
cal significance. There were no other differences between the groups in 
terms of any other variables involving the compliance report, polysom-
nographic indices or anthropometric or demographic data.
Conclusion: Very few CPAP titration studies are done at our institution 
for various reasons. Only a minority of these had objective compliance 
data. Less than half (44%) of those with compliance reports satisfied ad-
equate adherence at the end of a month of using CPAP. Younger patients 
had better adherence. Apart from this there were no other significant 
predictors of good adherence in any of the data recorded. No firm con-
clusions however can be made from this study about long-term adher-
ence of CPAP.
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0412
THE EFFECT OF NASAL CONTINUOUS POSITIVE 
AIRWAY PRESSURE (NASAL CPAP) TREATMENT ON POST 
TRAUMATIC STRESS DISORDER (PTSD) SYMPTOMS 
AMONG VETERANS POPULATION
Amin M1, Gold M2, Gold AR1

1Medicine, Stony Brook University, Stony Brook, NY, USA, 
2Biostatistics, Novartis Consumer Health, Parsippany, NJ, USA

Introduction: Several clinical studies and case reports support the be-
lief that mild sleep disordered breathing (SDB) is common among post-
traumatic stress disorder (PTSD) patients. Previous research associates 
PTSD with SDB, therefore CPAP treatment may decreases the severity 
of PTSD symptoms.
Methods: 1. Participants will undergo a portable sleep study at the PTSD 
unit 2. Veterans will be randomized into two groups regarding treatment. 
a) Treatment group receives an automated CPAP unit to use during sleep 
for 6 weeks in conjunction with their usual care in the PTSD unit . b) 
Control group receives the usual care that is provided in the PTSD unit 
for 6 weeks 3. All participants will fill out the PTSD checklist-military 
version and Insomnia Severity Index (ISI) questionnaires at baseline and 
after 6 weeks.
Results: Six male PTSD patients admitted to the unit. All 6 veterans 
had a diagnosis of sleep disordered breathing. Three were randomized to 
receive Cognitive Behavioral Therapy (CBT) alone for the first 6 weeks 
of their 3-month stay while 3 were randomized to receive CBT while 
sleeping at night with nasal APAP for the first 6 weeks. The veterans 
treated for 6 weeks with both CBT and nasal APAP experienced 18% 
decrease of their scores on PTSD check list and 33% decrease of their 
ISI scores compared to no consistent change of the ISI scores among the 
3 receiving CBT alone (p = 0.10).
Conclusion: Nasal CPAP could improve PTSD symptoms among Veterans.

0413
THE EFFECT OF UPPER AIRWAY SURGERY ON SLEEP 
QUALITY AND OBSTRUCTIVE SLEEP APNEA
Ng RH, Chow T, Fang J, Zhang S
Woodbine Steeles Sleep Clinic, Markham, ON, Canada

Introduction: Obstructive sleep apnea (OSA) is a common sleep disor-
der due primarily to upper airway obstruction. Patients that do not toler-
ate or comply with the primary treatment modality, Continuous Positive 
Airway Pressure (CPAP), may explore surgical treatment options. Many 
surgical options such as Uvelopalatoplasty (UVPP), however, have been 
shown to have variable and limited success in treating OSA. In this 
study, we investigated the role and treatment outcome of upper airway 
surgeries (septoplasty (SP), turbinate reduction (TR), tonsillectomy and 
UVPP) on OSA in Chinese patients who have clinical identifiable upper 
airway anatomical obstruction.
Methods: A retrospective study was used to analyze the effect of either: 
(1) SP and radical volume reduction of turbinates only; or (2) in combi-
nation with UVPP and standard tonsillectomy, on Chinese patients di-
agnosed with moderate to severe OSA. Inclusion criteria include failure 
to comply/tolerate CPAP treatment and possessing clear and identifiable 
upper anatomical obstruction including (either singly or a combination 
of) narrow soft palatal arch, tonsillar hypertrophy, septal deviation with 
or without turbinate hypertrophy. Outcome measures were obtained 
from pre- and post-operative polysomnograph (PSG) where sleep pa-
rameters, AHI, and oxygen saturation were analyzed.
Results: Patients with only SP and TR (n=17) failed to produce sig-
nificant changes in sleep efficiency, sleep arousal (either spontaneous or 
respiratory related), or AHI measures. Conversely, patients with UVPP 
and tonsillectomy in combination with TR and SP (n=14) had signifi-
cant improvement in all categories of AHI (supine, non-supine, REM 
and non-REM), with nearly 50% reduction or more in severity of OSA 
observed. The degree of respiratory arousals was also reduced in this 

group. Subjective reports on sleep quality and breathing function im-
proved in both groups of patients post-surgery.
Conclusion: This study confirms with other published reports that SP 
and TR alone have no role in treating OSA or improve objective sleep 
quality. However, the data suggest that judicious selection of patients 
with clearly defined upper airway obstruction (i.e. narrow palatal arch), 
such as those seen in Chinese patients, may benefit from a combination 
of nasal surgery with tonsillectomy and UVPP. This study supports the 
possible role of surgery as primary treatment for specific definable upper 
airway obstruction cases and for those who failed or unable to tolerate 
CPAP treatment.

0414
“IT’S LOGICAL, IT’S RATIONAL, AND YET I DON’T WANT 
TO DO IT”- A LONGITUDINAL QUALITATIVE ANALYSIS 
OF THE EXPERIENCE OF USING CONTINUOUS POSITIVE 
AIRWAY PRESSURE
Crawford M1, Espie CA2, Grunstein RR3, Bartlett DJ3

1Behavioral Sciences, Rush University, Chicago, IL, USA, 
2Neuroscience and Psychology, University of Glasgow, Glasgow, 
United Kingdom, 3Woolcock Institute of Medical Research, University 
of Sydney, Sydney, NSW, Australia

Introduction: Continuous Positive Airway Pressure (CPAP) as a treat-
ment for Obstructive sleep apnea (OSA) is effective, but at the same 
time challenging. It is this challenge that may translate to poor adher-
ence. A handful of qualitative studies exist that have investigated CPAP 
adherence, yet few have sought to characterize the treatment experience 
using longitudinal, in-depth methods. This study set out to provide a 
longitudinal, qualitative perspective of patient adherence following a 
diagnosis of OSA.
Methods: Interviews were conducted with 11 patients, who had recently 
been prescribed a CPAP machine and were attending the sleep clinic 
for their titration study. Five individuals completed three interviews 
(pre-titration, 1 week and 3 months after CPAP was introduced into the 
home). Topics covered in the interviews included: the experience of hav-
ing sleep apnoea and what enabled them to use their CPAP machine. 
Audio files of the interview were transcribed verbatim and evaluated 
using thematic analysis.
Results: Three key themes emerged in the interviews. CPAP remains 
a difficult treatment, a breathing apparatus that keeps one “alive”, but 
is implemented at a time that is designated for peace and rest [‘internal 
conflict around acceptance and adherence’]. The treatment requires spe-
cific consideration of how to integrate into nightly routines and personal 
life (“integration of CPAP into life”), and this process relies on internal 
and external resources and motivators (“motivators and resources for 
CPAP use”).
Conclusion: This study provides novel data and suggests that adher-
ence to CPAP as a treatment of a sleep related breathing disorder might 
require unique considerations.

0415
WHAT IS THE IMPACT OF AN OVER-THE-COUNTER SOFT 
ORAL APPLIANCE ON SNORING AND MILD BREATHING 
DISORDER?
Bader G1,2, Sediqi M2

1University of Gothenburg, Gothenburg, Sweden, 2SDS Kliniken, 
Gothenburg, Sweden

Introduction: Snoring and breathing disorder during sleep is a grow-
ing problem. Common treatments have long waiting times, expansive 
high cost, require expertise and / or are not appealing to patients. Social 
snoring is not dealt with by the health service. Patients can be attracted 
by easy available over-the-counter (OTC) products. The purpose of this 
investigation was to study the impact of an OTC soft oral appliance on 
snoring and mild obstructive sleep apnea.
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Methods: The partial cross-over study included initially 48 patients 
(37 men, 11 women), mean age 46, BMI 26.8. Since the splint (Re-
duZnore ® (Adactive AB) is sold to anyone only patients who did not 
meet the manufacturer’s recommendation or with health/teeth risks were 
excluded. Patients had to fill in a sleep diary and answer questionnaires 
addressing sleep quality and evaluation of the oral splint (fitness, com-
fort, practicality and usefulness). Night sleep polygraphy (PG) was done 
before and after 3 weeks with a splint.
Results: At first PG, the mean snoring index was 35 (SD 27) and AHI 10 
(SD 11). Twenty three patients discontinued the study: 14 due to lack of 
time, etc., 9 (19%) due to adverse side effects: pain (7), allergic reaction 
(1), salivation (1). Subjective assessment was given by 28 patients (25 
completed both PG, 3 withdrew before 2d PG): 61% were satisfied, 50% 
thought that it fit well, 32% experienced poor fit; 89 % found it helpful, 
while 4% were negative; 43% found it comfortable, 46% thought it was 
hard, 11% soft. Many patients (35 %) experienced transient side effects, 
mainly tension / pain. Habituation time could be> 1 week. Subjective 
sleep quality improved (about 50%) progressively from the first to the 
third week. PG showed that after 3 weeks 52 % had significantly reduced 
snoring (P = 0.001), and 24% had reduced AHI (P = 0029). Men were 
more responsive than women but had also more pronounced problems.
Conclusion: This type of OTC splint applied on adequate patients might 
have a positive impact on snoring and sleep quality with a better re-
sponse the more pronounced is the disorder. Side effects decrease with 
time, probably in relation to habituation period and better adaptation.

0416
“REAL-LIFE” PAP ADHERENCE AND TREATMENT 
EFFICACY IN VETERANS WITH OSA
Kryger M1,2, Khanna R1, Stepnowsky C3, Yaggi HK1,2

1Medicine, Veterans Affairs Connecticut Healthcare System, West 
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Introduction: Only about 50% of VA beneficiaries have been reported 
to use CPAP for 4 or more hours per night in clinical trials. We wondered 
whether the published data obtained in clinical trials reflects “real life” 
adherence.
Methods: We evaluated all consecutive positive airway pressure (PAP) 
machine downloads communicated to the VA Connecticut Health Care 
facility during a 6 week period starting in August, 2012. The machines 
were used by VA patients with OSA who were prescribed CPAP. There 
were 146 downloads available from secure digital cards whose data 
spanned at least a month.
Results: We found that 23.3% of the Veterans were using their PAP ma-
chines minimally (defined as less than 10% of days with usage of more 
than 4 hours or no data recorded on their SD cards); 8 patients never used 
their machine after delivery. Mean PAP adherence for the entire group 
of users was 4 hours and 49 minutes per night. Only 45.3% of patients 
met the CMS standard for adherence of 70% of nights with usage of at 
least 4 hours. These numbers in fact overestimate actual usage because 
patients with no data on the cards (ie, machines were never powered on) 
were not included in the analyses. Efficacy, defined as mean AHI of < 
5 was present in 50.4% of patients. In only 24.8% of patients was there 
both acceptable adherence and efficacy.
Conclusion: The study found that only a quarter of consecutive clini-
cal VA OSA patients were both adherent and well-treated with PAP 
therapy. Given the risks of untreated OSA and costs to the healthcare 
system, greater efforts to improve the treatment initialization process 
are warranted. 

0417
EFFECTS OF EXERCISE TRAINING AND NON SURGICAL 
WEIGHT LOSS ON OBSTRUCTIVE SLEEP APNEA: A META-
ANALYSIS
Iftikhar IH1, Kline CE2, Hill L3, Youngstedt SD4,5
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Introduction: Several studies have shown a favorable effect of exercise 
training and non-surgical weight loss on obstructive sleep apnea (OSA). 
The aim of this meta-analysis was to systematically analyze the effects 
of exercise training and weight loss on the severity of OSA.
Methods: Three independent reviewers searched PubMed for studies 
on the effect of weight loss and exercise training on OSA severity. Data 
from observational and randomized controlled trial (RCT) studies were 
extracted for pre- and post-intervention apnea-hypopnea index (AHI) 
data. Sixteen studies (total n=486 participants) met the inclusion criteria 
for the analysis on effects of weight loss on OSA, and 4 studies (total 
n=65 participants) met the criteria for inclusion in the analysis of the ef-
fects of exercise training on OSA.
Results: The pooled estimate for change in AHI (difference between 
pre- and post-intervention) following weight loss was - 20.02 (95% CI: 
-32.38 to -7.67), p < 0.01. The pooled estimate for change in AHI fol-
lowing exercise training was -6.79 (95% CI: -8.90 to -4.68), p < 0.01.
Conclusion: The pooled estimate of the effects of weight loss and ex-
ercise training show a favorable effect in reducing the severity of OSA. 
Although this meta-analysis does not suggest a role of either weight loss 
or exercise training as a stand-alone therapy for OSA, it does support 
their role as an adjunctive treatment modality.
Support (If Any): This work was supported in part by HL78566 (to SDY).

0418
IMPROVEMENT IN SLEEP APNEA SEVERITY IS 
INDEPENDENT OF THE CHANGE IN EXERCISE CAPACITY 
AND PERIPHERAL METABOREFLEX AFTER WEIGHT 
LOSS BY BARIATRIC SURGERY
da Silva RP1, Faria CC1, Righi CG1, Fiori CZ1, Trindade M6, 
de Carli LA3, de Souza WL2, Meinhardt NG2, Souto KP2, Martinez D1,4,5
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Introduction: Bariatric surgery improves sleep apnea and exercise abil-
ity. The apnea induced sympathetic hyperactivity may impair exercise 
performance by affecting the blood flow redistribution, mediated by 
metaboreflex activation. Weight reduction after bariatric surgery re-
duces sympathetic activity. We hypothesized that bariatric surgery im-
proves exercise capacity through improvement of the metaboreflex. The 
aim of the study was examine the short-term effect of weight loss after 
bariatric surgery and change in apnea severity on exercise performance 
and metaboreflex.
Methods: Severely obese patients were assessed before and 3 months 
after bariatric surgery. Metaboreflex was evaluated by the technique of 
selective induction by post-exercise circulatory occlusion after 30% of 
maximum isometric voluntary handgrip contraction. Sleep apnea was 
assessed by type III polysomnography, using SomnoCheck, an equip-
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ment validated in our laboratory. The functional capacity was assessed 
by six-minute walking test performed in the hospital corridor.
Results: Seventeen patients completed the surgical (Roux-en-Y gastric 
bypass, 15 cases; sleeve gastrectomy, 2 cases), sleep, and exercise proto-
cols. Body mass index decreased from 46.4±2 to 36.6±2 (P<0.001). Ap-
nea-hypopnea index decreased from 19±6 to 7±1 (P=0.015). Heart rate, 
blood pressure, and forearm vascular resistance significantly decreased 
at rest and during the whole metaboreflex protocol. The distance walked 
in six minutes increased from 489±14 to 536±14 meters (P<0.001). The 
metaboreflex activity, expressed by the area under the curve of vascu-
lar resistance, diminished from 42±5 to 20±4 units after bariatric sur-
gery (P=0.003). The reduction in apnea severity was correlated with 
weight loss (r=0.84; P<0.001), but neither with the improvement in the 
metaboreflex nor with the increase in walked distance.
Conclusion: These preliminary results suggest that weight reduction 
after bariatric surgery correlates with the improvement of sleep apnea, 
but not of exercise performance, and peripheral metaboreflex. Further 
investigations of this possible mechanism in larger samples and with 
longer follow-up is warranted.

0419
HOW DIFFERENT ARE PATIENTS REFERRED FOR A 
RANDOMIZED TRIAL OF CPAP ADHERENCE?
Capozzolo B1, Kandella L2, Baltzan M2,3,4,5, Champagne K5, 
Tanzimat G2, Wolkove N3, Verschelden P1,6,7,8
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Introduction: Participants in randomized trials are different from pa-
tients in usual care. We sought to characterize the participants in an 
ongoing intervention trial (RCT) to promote CPAP adherence when 
compared to patients who followed two other concurrent ways to initiate 
CPAP therapy.
Methods: Participants in zopiclone RCT to promote long-term CPAP 
adherence (clinicaltrials.gov NCT01369576) are required to consent to 
study procedures and shouldn’t take hypnotics. Concurrently, patients 
who accept CPAP may initiate therapy via a structured treatment plan 
(TP) with the care of a certified clinician but minimal required follow-up 
visits or via weekly motivational enhancement (ME) for 4 weeks. The 
RCT added the use of pharmacotherapy/placebo and questionnaires. In 
this analysis, all were enrolled for 9-months with at least 6 months op-
portunity for follow-up.
Results: 61 entered TP, 77 followed ME and 95 consented to the RCT. 
Gender, Epworth score, AHI and income were similar between groups. 
Age of patients in TP was older (58.1 SD 11.3) versus those in ME (54.4 
SD13.4) and RCT (54.6 SD 10.9). Patients following ME had a low-
er BMI (29.6 SD 5.5 kg/m2) compared to those entering TP (33.3 SD 
8.6) or the RCT (32.9 SD 6.9). Sleep specialists favored the RCT (p < 
0.00001). Average adherence, hours per night, at 1 month was TP 5:24, 
ME 5:28 and RCT 6:20 (p = 0.00067). Usage >4 hours was TP 73%, ME 
93% and RCT 87% (both p < 0.01 compared to TP).
Conclusion: Participants in this RCT are referred more often from spe-
cialists with certified specific sleep training, reflecting the group of in-
vestigators involved in the trial. Other demographic and disease-related 
variables were not consistently related to participation in RCT. Better 
short term adherence was associated with participation in RCT but also 
with entry into a structured 4-week clinical protocol to initiate CPAP.

0420
DISTRESSED PERSONALITY LEADING TO POOR CPAP 
ADHERENCE IN PATIENTS WITH OSA? A PILOT STUDY 
FROM INDIA
Sharma M, Panda S
Sleep Medicine, Sir GangaRam Hospital, New Delhi, India

Introduction: Numerous studies have made an attempt to evaluate 
predictors of CPAP adherence in patients with OSA. The evaluation of 
personality factors in identifying its contribution in CPAP adherence has 
not been studied in Indian OSA patients on CPAP therapy. Type D (Dis-
tressed) personality is a combination of negative affectivity and social 
inhibition. This pilot study aims to examine the association between dis-
tressed personality with CPAP adherence in Indian OSA patients.
Methods: Single center, retrospective study conducted at a tertiary care 
hospital in New Delhi. 108 individuals at risk for OSA were scheduled 
for PSG. Out of these,76 underwent PSG with CPAP titration for OSA. 
69 participants with OSA completing the questionnaires and returning 
for follow up were recruited for the study. Data was achieved by two 
questionnaires: DS14 (Type D personality)and ESS. Demographic data 
was collected from medical records (clinical variables and subjective 
adherence to CPAP treatment). Subjects were followed up for minimum 
30 days of treatment for adherence verification.
Results: The mean age of the participants was 52.23 ± 12.28 years with 
76% males. Descriptive analysis revealed that 73%(n=50) subjects had 
severe OSA and Type D personality occurred in 73% (n=51) of the pa-
tients with OSA.Although,80%(n=55) subjects agreed to CPAP usage 
and initiated therapy, only 42%(n=24)of these participants were identi-
fied as having good compliance (>4 h per night for 5days/week), re-
vealing majority (58%,n=31)of the subjects had poor compliance with 
CPAP. Statistical analysis did not show an association between age, sex, 
marital status, co morbidities and degree of OSA with distressed person-
ality type. Further analysis showed 90% (n=28) of OSA patients identi-
fied as having poor compliance, had Type D personality as compared to 
10%(n=3) non type D CPAP users. Type D personality was significantly 
associated with(P <0.001)irregular use of CPAP.
Conclusion: The authors propose that distressed personality may func-
tion as a possible mediator for poor CPAP adherence in Indian OSA 
patients. More intensive screening for personality profiles by healthcare 
professionals should be encouraged along with the use of intensive pa-
tient education and behavior modifications.

0421
PREDICTORS OF POSITIVE AIRWAY PRESSURE THERAPY 
ADHERENCE AT INITIAL FOLLOW-UP VISIT IN A 
PREDOMINANTLY HISPANIC COHORT
Mezerhane E, Ahoubim D, Endara-Bravo A, Guilliam D, Rossi SM, 
Abreu AR
Sleep Medicine Program, University of Miami Miller School of 
Medicine, Miami, FL, USA

Introduction: Obstructive Sleep Apnea (OSA) treatment success with 
Positive Airway Pressure (PAP) depends on adherence to therapy, which 
can be predicted during the early period after treatment initiation. How-
ever, data on predictive factors of PAP adherence have been described 
mostly in the non-Hispanic population. The aim of this study was to in-
vestigate the predictors of PAP adherence during a first follow-up visit af-
ter therapy initiation in a group of patients comprised mostly of Hispanics.
Methods: This is a cross-sectional study of consecutive patients from 
an academic sleep center in Southern Florida, newly diagnosed with 
OSA and subsequently initiated on PAP therapy. Data on age, gender, 
race-ethnicity, payor mix, educational level, Body Mass Index (BMI), 
baseline Epworth Sleepiness Scale, polysomnographic data (baseline 
Apnea-Hypopnea Index, Respiratory Disturbance Index, PAP titration 
grade, pressure level, mask interface type), and objective PAP use were 
collected at an initial follow-up visit. Patients with PAP use >4hrs/night 
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on average were defined as therapy adherent. Non-adherent patients 
were assigned as the reference group. Chi-square and t-test were used 
for the analysis of PAP adherence predictive factors. Statistically sig-
nificant covariates were subsequently analyzed between Hispanic versus 
Non-Hispanics.
Results: A total of 57 patients were included in the study of which 39 
(68.4%) were Hispanics. The mean age for the overall and Hispanic 
groups was 56.7±13.9 and 55.5±14.9 years, respectively. The overall av-
erage time for the first clinic follow-up visit was 43.4±35.7 days. Objec-
tive PAP adherence for the overall and Hispanic groups was 75.4% and 
76.9%, respectively. Self-reported snoring (p <0.05) was associated with 
PAP adherence for the overall sample, while age >50 years (p <0.05) 
was the main predictor within Hispanics.
Conclusion: We observed that snoring was the main predictive factor 
for PAP adherence in the overall study group, and age >50 years was the 
most significant predictor within Hispanics.

0422
COMPLEX INTERVENTION TO SOLVE A COMPLEX 
PROBLEM: CPAP ADHERENCE
Dickerson SS, Dean GE, Aquilina AT, Ten Brock E, Smith P, 
Jungquist CR
SUNY at Buffalo, Buffalo, NY, USA

Introduction: Complex interventions are used when there is a need 
for adapting to a challenging behavior that has several interactive and 
adaptable components necessary for change to occur in everyday prac-
tice, such as promoting adherence to CPAP to treat obstructive sleep 
apnea (OSA). Part of the process of developing and evaluating the in-
tervention is to pilot test components of the design to understand how 
it works and determine effectiveness. A self-management intervention 
was developed using the best evidence including education and, cog-
nitive behavioral therapy intervention research, and guided by an ap-
propriate theory of self-efficacy (motivation, social support, monitoring 
and vicarious learning).
Methods: An exploratory method of evaluation was used to longitudi-
nally follow 20 individuals with newly diagnosed OSA who were using 
the self-management program to determine their daytime sleepiness and 
hours of CPAP use per night. Qualitative interviews at week one and 
four determined the feasibility and effectiveness of the program compo-
nents on motivating and supporting CPAP adherence.
Results: Preliminary results indicate how each component is effective 
for various patients, how modifications in the intervention may improve 
the intervention, and how early adoption of the intervention could be 
ideally implemented in the clinic setting.
Conclusion: Use of the self-management program is a cost effective 
way to provide information, motivation and support that encourages pa-
tient problem solving and adherence to CPAP.
Support (If Any): The Garman Fund, School of Nursing, University 
at Buffalo

0423
FULL FACEMASKS WORSEN AIRWAY NARROWING 
DURING SLEEP
Balagani R1,2, Nichols B2, Battistini H1,3, Woodson T1,2

1Sleep, Medical College of Wisconsin, Milwaukee, WI, USA, 
2Otolaryngology, Medical College of Wisconsin, Milwaukee, WI, USA, 
3Neurology, Medical College of Wisconsin, Milwaukee, WI, USA

Introduction: Continuous positive airway pressure (CPAP) for obstruc-
tive sleep apnea (OSA) reduces symptoms and decreases morbidity in 
many patients. However, 24-54%, fail to adhere to or maximally clini-
cally benefit from CPAP therapy. Multiple factors affect treatment out-
comes. A previously unreported effect of the oronasal CPAP mask in a 
subset of patients - worsening of the structural narrowing of the lower 
pharyngeal airway is reported during sedated sleep.

Methods: Observational data from six patients who underwent sedated 
endoscopy using continuous Propofol anesthesia with and without full 
facemask are reviewed. These patients all had symptoms that included 
problems with adherence and poor symptomatic effect with PAP. Im-
ages of the oropharyngeal airway were obtained with treatment options 
including no treatment, a nasal mask an oronasal mask. In addition two 
further patients were noted with PAP titration studies.
Results: In all subjects, without any treatment a baseline narrowing and 
collapse of the lower pharynx was observed. Positive airway pressure by 
nasal CPAP stabilized the airway. Application of CPAP via an oronasal 
mask significantly decreased the area of the lower pharynx and in three 
patients with quantitative measures showed a reduction by 27.7% from 
baseline. An additional observation was made on PSG titration on two 
patients wherein with an oronasal mask; there was an increase in the 
AHI, which was corrected with use of a nasal mask.
Conclusion: This observational case series suggests that oronasal CPAP 
masks may narrow the lower pharyngeal airway. We speculate that this 
may contribute to poor PAP outcomes, especially in individuals with 
preexisting primary lower pharyngeal airway narrowing. Observation 
suggests that the degree of the increase in airway obstruction may be 
proportional to the force exerted on the mandible by the mask. This se-
ries illustrates that the structural effects of the different mask interfaces 
may not be equivalent.

0424
UNDER PRESSURE. BAROTRAUMA AS A COMPLICATIONS 
OF POSITIVE AIRWAY PRESSURE: A REVIEW OF 
PUBLISHED CASES
De Los Santos MA, Jokhio S
UTMB Galveston, Galveston, TX, USA

Introduction: Obstructive sleep apnea (OSA) is a chronic disorder with 
a prevalence of up to 20% of the population. Treatment of OSA includes 
weight loss, behavioral modifications, surgery, oral appliances or ini-
tiation of non-invasive positive airway pressure (CPAP and/or BPAP). 
These modalities are safe without known absolute contraindications. 
Relative contraindications include increased intra-cranial pressure, CSF 
leaks, cribriform plate fracture or abnormality, nausea/vomiting, patho-
logically low blood pressure, obtundation, history of pneumothorax or 
bullous lung disease. Our aim was to study published cases of pulmo-
nary barotrauma due to noninvasive positive airway pressure devices 
used in the treatment of obstructive sleep apnea.
Methods: A Medline search was performed for CPAP,BPAP, NIP-
PV, positive airway pressure, barotrauma and pneumothorax from 
01/01/1980 to 12/03/2012 searching for case reports in adult patients.
Results: We reviewed 19 case reports of barotrauma including pneu-
mothorax, pneumomediastinum, pneumocephalus, and pneumopericar-
dium. Of the 10 reported cases of pneumothorax: three were associated 
with muscular dystrophy, one post CABG, one after orthognathic sur-
gery, one with pneumocystis pneumonia, three with cystic fibrosis, and 
one radiofrequency ablation. In the cases of pneumopericardium, pneu-
mocephalus and pneumomediastinum, all but one case, occurred sec-
ondary to trauma or surgery.
Conclusion: Increased incidence of pulmonary barotrauma, associated 
with underlying parenchymal disease or high airway pressure, is well 
documented in the mechanically ventilated patient. Pulmonary barotrau-
ma associated with noninvasive positive airway pressure devices how-
ever is less common and usually is a result of certain risk factors. Recent 
trauma or surgery is the most common cause of pneumocephalus. Only 
10 adult cases were associated with pneumothorax, two of which were 
attributed to bullous lung disease. There were no reported cases of pneu-
mothorax in the outpatient treatment of OSA with CPAP and/or BPAP. 
Data with respect to barotrauma and application of newer modalities of 
ventilation, e.g adaptive servo ventilation and average volume assured 
pressure support, are unknown.
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0425
CORRELATES OF SELF-REPORTED SNORING IN MIDLIFE 
WOMEN
Samuelsson LB1, Hall MH2, Rice T3, Buysse DJ2, Krafty R4, 
Kravitz HM5

1Psychology, University of Pittsburgh, Pittsburgh, PA, USA, 
2Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA, 3Division of Pulmonary, Allergy, and Critical Care Medicine, 
University of Pittsburgh School of Medicine, Pittsburgh, PA, USA, 
4Statistics, University of Pittsburgh, Pittsburgh, PA, USA, 5Preventive 
Medicine, Rush University Medical Center, Chicago, IL, USA

Introduction: Snoring is a significant risk factor for cardiovascular dis-
ease (CVD). Although snoring is usually considered in association with 
males, epidemiologic evidence suggests that snoring is also common in 
midlife women and may vary by race. Although little is known about the 
correlates of snoring in midlife women, their characterization is critical 
to understanding the risk factors for and potential cardiovascular conse-
quences of snoring in this population. In the present study, we identified 
the racial prevalence as well as the health and sleep correlates of self-
reported snoring in a multi-ethnic sample of midlife women.
Methods: Self-reported frequency of snoring was assessed in 370 
SWAN Sleep Study participants (age range 48-57 years). Participants 
were categorized into 4 snoring groups: Don’t Know, Never, Infrequent 
Snoring (<3 times/week), and Frequent Snoring (≥3 times/week). Indi-
ces of health included BMI, diabetes, hypertension, and the metabolic 
syndrome. Sleep was measured by self-report (PSQI, Epworth) and in-
home polysomnography [PSG; sleep duration, continuity, architecture, 
and sleep disordered breathing (SDB)].
Results: Frequent snoring was more common in African Americans 
compared to Chinese (OR=6.18, CI=1.34-28.65) and Caucasians 
(OR=2.15, CI=1.11-4.19). Women who endorsed any snoring had high-
er BMIs (F=16.62, p<.001), poorer sleep quality (F=4.10, p=.007), and 
more SDB (F=35.98, p<.001) than women who reported never snoring. 
In addition, women who endorsed frequent snoring reported more day-
time sleepiness (F=4.49, p=.004) and were more likely to have diabe-
tes (OR=3.01, CI=1.09-8.34), hypertension (OR=3.06, CI=1.43-6.55), 
or the metabolic syndrome (OR=3.57, CI=1.66-7.65) than women who 
reported never snoring.
Conclusion: Women who reported even infrequent snoring differed 
from their non-snoring counterparts in terms of sleep quality, BMI, and 
SDB. Frequent snoring was additionally associated with CVD risk fac-
tors (diabetes, the metabolic syndrome, hypertension). Identification 
of these correlates of snoring in midlife women may provide insight to 
pathways linking snoring and CVD risk and inform possible targets for 
intervention.
Support (If Any): This study was supported by grants from the Na-
tional Institutes of Health and Department of Health and Human Ser-
vices (AG019360, AG019361, AG019362, AG019363, HL104607, and 
RR024153).

0426
HOME-USE SERVO VENTILATION THERAPY IN CHRONIC 
PAIN PATIENTS WITH SLEEP DISORDERED BREATHING
Wylie PE1, Pegram V2, Rosenberg R3, Holle R4, Shapiro CM5, 
Hossain NK5, Chung SA5

1Arkansas Center of Sleep Medicine, Little Rock, AR, USA, 2Sleep 
Disorders Center of Alabama, Birmingham, AL, USA, 3NeuroTrials, 
Research, Inc., Atlanta, GA, USA, 4Western Montana Clinic, Missoula, 
MT, USA, 5Sleep & Alertness Research, Inc., Toronto, ON, Canada

Introduction: The use of opioid medications to treat non-malignant 
chronic pain can result in hypoxemia, hypercarbia and central sleep ap-
nea. The aim of this study was to determine the efficacy of auto servo-
ventilation (ASV) during 3 months of home-use.

Methods: This multicenter study recruited chronic pain participants pre-
scribed with ≥ 100 morphine equivalents for at least 4 months. Eligible 
participants underwent full-night diagnostic polysomnography (PSG) to 
confirm the presence of sleep disordered breathing and were randomized 
to 3 additional full night attended titration PSGs with CPAP, fully auto 
servo-ventilation (ASV auto), and servo-ventilation with an initial man-
datory pressure support of 6 cmH20 (ASV manual). Following titration 
PSGs, patients were sent home with either ASV auto or ASV manual (at 
optimized settings).
Results: The current data [median (mean ± standard deviation)] are 
from 20 patients. CPAP night respiratory values were as follows: apnea-
hypopnea index (AHI) [10.1 (19.4 ± 20.6)], central apnea index (CAI) 
[2.6 (9.7 ± 11.9)], obstructive apnea index (OAI) [2.4 (5.0 ± 7.1)], hy-
popnea index (HI) [3.1 (5.1 ± 5.7)]. Per Encore Anywhere™ reports, 
after 3 months of ASV home use, the following respiratory disturbance 
values were significantly reduced: AHI [4.6 (8.2 ± 7.3)] (p= 0.028), CAI 
[0.6 (1.4 ± 1.7)] (p= 0.007), OAI [0.6 (1.2 ± 1.7)] (p= 0.014). HI on ASV 
auto [3.8 (5.6 ± 5.1)] was similar to CPAP values (p= 0.502). Study pa-
tients used their ASVs on 58.3 (57.1 ± 33.8) % of days with a median of 
[3.2 (3.5 ± 2.0)] hours of device use on days used.
Conclusion: Home use of ASV for 3 months resulted in significantly 
lower respiratory disturbance indices; despite low compliance, although 
this was similar to what is seen clinically on CPAP. The reduction in re-
spiratory disturbance attests to the efficacy of ASV treatment in chronic 
pain patients on high doses of opioids.
Support (If Any): Philips Respironics

0427
NEUROPSYCHOLOGICAL FUNCTIONING OF NONAPNEIC 
SNORING HONG KONG CHINESE
Yeung A1,2, Lau E1, Ip M1,2, Lee T1, Eskes GA3,4

1The University of Hong Kong, Hong Kong, 2Queen Mary Hospital, 
Hong Kong, 3Dalhousie University, Halifax, NS, Canada, 4Queen 
Elizabeth II Health Sciences Centre, Halifax, NS, Canada

Introduction: An increasing number of studies suggest that some neuro-
cognitive and psychosocial deficits are associated with nonapneic snor-
ing in Western populations. Different mechanisms such as reduced sleep 
efficiency and daytime sleepiness have been proposed to explain such 
association. This study aimed at establishing a detailed and comprehen-
sive neurocognitive and psychosocial profile of nonapneic snoring Hong 
Kong Chinese and investigating the predictors of neuropsychological 
functioning of the snoring population.
Methods: Thirty-four nonapneic snoring adults, 25 OSA patients and 
30 healthy controls were administered a standardized battery of neu-
ropsychological tests that covered domains of general intelligence, at-
tention, memory, fine motor and executive functioning. Psychosocial 
questionnaires that assessed daytime sleepiness, sleep quality, mood 
profile, quality of life and functional outcomes were also administered. 
ANOVA with post-hoc comparisons were made among the three groups. 
Exploratory regression analyses were conducted to investigate the role 
of sleepiness, sleep efficiency and sleep quality as explanations for the 
impact of nonapneic snoring.
Results: Nonapneic snorers showed worse performance in various 
cognitive domains when compared to the controls, including attention, 
working memory, verbal memory, and semantic fluency. Their daytime 
sleepiness was significantly higher with poorer sleep quality. They re-
ported more symptoms of depression, anxiety, and stress, as well as 
poorer quality of life and functional outcomes. More sleepiness, lower 
sleep efficiency and poorer sleep quality were found to be associated with 
worse psychosocial functioning but not neurocognitive performance.
Conclusion: Neurocognitive and psychosocial impairments were pro-
minent among nonapneic snoring Hong Kong Chinese. In addition to 
sleep efficiency and sleepiness as previous theories proposed, sleep 
quality was also identified as one of the predictors of the psychosocial 
impairments of nonapneic snorers. Future research regarding effective 
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treatment choices with reference to the predictors found in this study 
may therefore benefit the snoring population.
Support (If Any): This study was supported by the Health and Health 
Services Research Fund, HKSAR, and the University of Hong Kong 
Seed Funding for Basic Research.

0428
IMPACT OF ASV TREATMENT ON PAIN LEVEL SCORES 
AND PSYCHOLOGICAL / SOCIAL WELL-BEING IN 
CHRONIC PAIN PATIENTS BEING TREATED FOR SLEEP 
DISORDERED BREATHING
Pegram V2, Wylie PE3, Rosenberg R4, Shapiro CM1, Hossain NK1, 
Chung SA1, Holle R5

1Sleep & Alertness Research, Inc., Toronto, ON, Canada, 2Sleep 
Disorders Center of Alabama, Birmingham, AL, USA, 3Arkansas 
Center of Sleep Medicine, Little Rock, AR, USA, 4NeuroTrials 
Research, Inc., Atlanta, GA, USA, 5Western Montana Clinic, Missoula, 
MT, USA

Introduction: Adaptive servo-ventilation (ASV) is an effective treat-
ment of opioid-related SDB in chronic pain patients (CPP). The aim of 
this study is to investigate changes in pain level scores and psychologi-
cal / social well-being as a consequence of ASV treatment of SDB in 
CPPs receiving opioid therapy.
Methods: ASV treatment was initiated in CPPs with SDB enrolled in 
this multicenter study. Pain was assessed using the Brief Pain Inven-
tory (BPI) and the McGill Pain Questionnaire, short form (MPQsf). 
Psychological and social well-being were investigated using the Centre 
for Epidemiological Studies in Depression (CESD) scale, the Epworth 
Sleepiness Scale (ESS), the Functional Outcomes of Sleep Question-
naire (FOSQ), the Insomnia Severity Index (ISI), the Fatigue Severity 
Scale (FSS), the Toronto Hospital Alertness Test (THAT), the Paced Au-
ditory Serial Addition Test (PASAT) and the Trail Making Test (TMT). 
Symptoms of obstructive sleep apnea (OSA) were also examined with 
the Berlin Questionnaire (BQ). Assessments were conducted at baseline 
and at the 3-month follow-up visit.
Results: The data below are from 21 subjects who completed the study. 
From Visit 1 (screening) to Visit 8 (3-month follow-up/final visit), 
there were significant reductions in the BPI-pain interference subscale 
(p=0.034), the ISI (p=0.002), the TMT (p=0.011) and the FSS (p=0.037), 
and a significant increase in the THAT (p=0.016). For the BQ, there was 
a significant difference (p=0.016) in the shift in distributions from “High 
Risk” to “Negative or Low Risk”.
Conclusion: Three months of ASV treatment of SDB in CPPs signif-
icantly reduced the extent to which pain interfered with the patients’ 
lives, led to significant improvements in sleep, daytime fatigue, alert-
ness, and cognitive processing speed, and reduced the overall risk of 
having more severe OSA. In summary, ASV treatment of SDB has the 
added benefit of reducing pain levels and improving psychological and 
social well-being.
Support (If Any): Philips Respironics

0429
SERVO VENTILATION VERSUS CPAP THERAPY IN 
CHRONIC PAIN PATIENTS WITH SLEEP DISORDERED 
BREATHING
Pegram V1, Wylie PE2, Rosenberg R3, Holle R4, Shapiro CM5, 
Chung SA5, Hossain NK5

1Sleep Disorders Center of Alabama, Birmingham, AL, USA, 
2Arkansas Center of Sleep Medicine, Little Rock, AR, USA, 
3NeuroTrials Research, Inc., Atlanta, GA, USA, 4Western Montana 
Clinic, Missoula, MT, USA, 5Sleep & Alertness Research, Inc., 
Toronto, ON, Canada

Introduction: Sleep Disordered Breathing (SDB) is a well-recognized 
consequence of opioid use. Chronic pain patients on high-dose opioid 

treatment are particularly prone to SDB, particularly central sleep apnea 
(CAI). The aim of this study is to compare the efficacy of automated 
servo-ventilation (ASV) versus CPAP in chronic pain patients.
Methods: This multicenter study recruited patients with chronic pain 
who were prescribed ≥ 100 morphine equivalents for at least 4 months. 
Eligible participants had full-night diagnostic polysomnographic (PSG) 
testing to confirm the presence of SDB, followed by 3 full nights of at-
tended PSGs for assessment of treatment efficacy. These titration PSGs 
consisted of 3 randomly assigned treatments: 1) fixed CPAP pressure, 2) 
fully automated servo-ventilation (ASV-auto), and 3) servo-ventilation 
with an initial mandatory pressure support of 6 cmH20 (ASV-manual).
Results: The data [median (mean ± standard deviation)] presented be-
low are from 20 patients who completed the 3 titration PSGs. The ap-
nea hypopnea index (AHI) was significantly reduced on ASV-auto [1.6 
(4.8±5.8)] (p=0.006) and ASV-manual [3.4 (6.5±7.1)] (p=0.036), com-
pared to CPAP [14.2 (20.1±20.3)]. CAI decreased significantly on ASV-
auto [0.0 (0.2±1.0), p=0.002] and ASV-manual [0.0 (0.3±1.1), p=0.002] 
vs. CPAP [2.6 (9.8±11.9)]. The obstructive apnea index (OAI) was also 
significantly improved: ASV-auto [0.0 (0.4±0.6), p=0.002], ASV-manu-
al [0.1 (0.7±1.3), p=0.007] vs. CPAP [2.8 (5.4±7.3)]. There was no sig-
nificant difference between ASV-auto and ASV-manual in AHI, CAI or 
OAI. Sleep onset latency, wake after sleep onset, sleep efficiency, and 
total sleep time did not differ among the 3 treatment modalities.
Conclusion: ASV-auto and ASV-manual were found to be significant-
ly more effective than CPAP in reducing AHI, CAI, and OAI in study 
patients. Comparable efficacies were observed for ASV-auto and ASV-
manual. This study supports use of ASV-auto or ASV-manual as first-line 
treatments for SDB in chronic pain patients taking high opioid doses.
Support (If Any): Philips Respironics

0430
THE TREATMENT OF CENTRAL SLEEP APNEA PATIENTS 
WITH AUTOMATIC SERVO VENTILATION
Winslow DH1, McCullough PA1, Kryger M2, Javaheri S3, Wylie PE4

1Kentucky Research Group, Louisville, KY, USA, 2Yale University / 
VHA, New Haven, CT, USA, 3Sleepcare Diagnostics, Inc., Cincinnati, 
OH, USA, 4Arkansas Center of Sleep Medicine, Little Rock, AR, USA

Introduction: Treatment of sleep disordered breathing (SDB) in pa-
tients with central sleep apnea (CSA) is challenging. The aim of this 
study was to evaluate the efficacy of automatic servo-ventilation (ASV) 
during 3 months of home-use.
Methods: This multicenter study recruited patients previously diag-
nosed with CSA with a central apnea index (CAI) of at least 5/hr. Fol-
lowing full-night diagnostic polysomnography (PSG) to confirm the 
presence of CSA, participants had a full night CPAP titration and a full 
night titration with ASV. Following the titration PSGs, participants were 
treated with ASV for 3 months.
Results: During the CPAP titration PSG, the apnea-hypopnea index 
(AHI) [median (mean ± standard deviation)] was [29.5 (36.3 ± 24.4)], 
the CAI was [8.7 (14.6 ± 14.9)], the obstructive apnea index was (OAI) 
[12.2 (13.2 ± 10.2)], and the hypopnea index was (HI) [3.0 (8.1 ± 11)]. 
Data from 21 participants using ASV at home, reported from Encore 
Anywhere™, are presented. After 3 months of ASV use, respiratory val-
ues were significantly reduced, as compared to CPAP titration data: AHI 
[10 (11 ± 6.1)] (p ≤ = 0.001), CAI [1.0 (1.3 ± 1.1)] (p ≤ = 0.001), OAI 
[0.7 (1.3 ± 1.3)] (p ≤ = 0.001). The HI was reduced, but not significantly: 
[7.9 (8.2 ± 4.7)] (p = 0.259). Participants used treatment on [84.3 (74.7 ± 
30.0)] percent of days with a median of [4.8 (4.6 ± 1.7)] hours of therapy 
on days used.
Conclusion: Comparing CPAP titration values to 3 months of home use, 
ASV resulted in significantly lowered respiratory disturbance indices. 
There was complete resolution of central and obstructive events, con-
sistent with in lab ASV titration data. Compliance to ASV was greater 
than 4 hours per night. ASV improves SDB after 3 months of home use 
in patients with CSA.
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Support (If Any): Philips Respironics

0431
VENTILATORY DEMAND INCREASES FROM WAKE TO 
SLEEP IN CYSTIC FIBROSIS
Wolfe E1, Paranjape SM2, McGinley B2, Schneider H1

1Pulmonary and Critical Care Medicine, Johns Hopkins University, 
Baltimore, MD, USA, 2Pediatric Pulmonary Medicine, Johns Hopkins 
University, Baltimore, MD, USA

Introduction: Progression of lung disease in Cystic Fibrosis is asso-
ciated with disturbances in growth, physical development, and pul-
monary cachexia. While sleep apnea is not a common co morbidity 
associated with CF, as lung disease progresses increases in respiratory 
rate and effort are often observed during sleep. We hypothesized that 
compared to controls without lower airways disease, children with CF 
would exhibit increased minute ventilation during wake that would 
continue during sleep.
Methods: We have developed a novel validated pneumotachograph to 
quantify ventilation during sleep. Ventilation was quantified in 3 nor-
mal individuals (age 23±3 yr, weight 86±18 kg, BMI 25 ±3 kg/m2) and 
3 children with CF (age 17±1 yr, weight 46±6 kg, BMI 20±2 kg/m2) 
during quiet wakefulness and stable non REM sleep using our pneumo-
tachograph. Minute ventilation was calculated as mL/kg/min. Changes 
in minute ventilation were assessed with students t-tests. All statistics 
were performed with Stata 9 (Stata Corporation, College Station, TX), 
statistical significance was defined as p ≤ 0.05.
Results: None of the subjects had sleep apnea during sleep (AHI < 1 
event /hour). Minute ventilation during quiet wakefulness was greater 
in participants with CF compared to controls (187.5±17.7 vs. 122.3±3.5 
mL/kg/min, p=0.02). Differences in minute ventilation were even great-
er during sleep in CF compared to controls (222.1± 11.1 vs. 106.9±12.0 
mL/kg/min, p<0.01) due to a decline in minute ventilation in controls 
and a rise in children with CF.
Conclusion: Compared to normals, during wakefulness CF children 
have a higher ventilatory demand compared to controls that increases 
further during sleep. The increased ventilation during sleep appears to 
be associated with increased respiratory effort that may increase energy 
expenditure and may contribute to weight loss. Reducing the excess 
ventilatory demand in patients with Cystic Fibrosis during sleep might 
improve nutritional status, sleep quality and quality of life.
Support (If Any): HL105546, HL 105895

0432
SLEEP-RELATED BREATHING DISORDERS IN PATIENTS 
WITH CHRONIC PAIN TREATED WITH AND WITHOUT 
OPIOIDS
Castro A1,2, Anderson WM1,2

1Pulmonary, Critical Care and Sleep Medicine, University of South 
Florida, Tampa, FL, USA, 2Pulmonary, Critical Care and Sleep 
Medicine, James A. Haley VA Hospital, Tampa, FL, USA

Introduction: Sleep-related breathing disorder (SRBD) is a group of 
sleep disorders, including obstructive and central sleep apnea-hypopnea 
syndrome, which carry significant morbidity and mortality. Certain co-
morbid conditions have shown to be associated to higher SRBD preva-
lence. To our knowledge, no information regarding the prevalence of 
SRBD in chronic pain patients has been reported. The objective of 
this study was to identify such prevalence within a small patient pop-
ulation with chronic pain, and compare findings between opioid and 
non-opioid groups.
Methods: We analyzed the preliminary data from an ongoing prospec-
tive trial of veterans admitted to our comprehensive chronic pain rehabil-
itation program in the hospital. Upon admission, all patients underwent 
a full attended polysomnography (PSG) study and were categorized in 
2 groups: (1) opioid and (2) non-opioid. Information regarding patient 

demographics, Epworth sleepiness score (ESS), BMI, and current opi-
oid use was collected, along with the apnea-hypopnea index (A+HI), 
central apnea index (CAI), and lowest oxygen saturation recorded dur-
ing the PSG (SpO2 nadir). T-tests were used to compare both groups 
across measures.
Results: At the time of this analysis, 15 patients had been admitted to 
the program. Fourteen patients were male. Three patients were African 
American, 1 Hispanic, and the rest white. Average age and ESS was 
42.4+/-13.81 years and 10.8+/-6.46, respectively. Five patients were on 
opioids, 2 on tramadol (opioid group). On the opioid and non-opioid 
groups, the mean A+HI was 20.69+/-20.17 and 27.79+/-13.14; the mean 
CAI was 0.67+/-0.92 and 0.65+/-0.99; and the mean SpO2 nadir was 
87.29+/-6.47 and 84.0 +/-2.83, respectively. There were no significant 
differences between groups across these 3 measures (p>.05). The preva-
lence of SRBD across both groups was 87%.
Conclusion: Although limited by a small sample, this study sug-
gests that chronic pain patients have a high prevalence of SRBD, ir-
respective of opioid use. Patients with chronic pain need appropriate 
screening for SRBD.

0433
INCREASED CORTICAL AROUSAL PROPENSITY IN OPIATE 
USERS WITH COMPLEX SLEEP APNEA SYNDROME
Junna M1,2, St. Louis EK1,2,3, Shepard P1,3,4, Pao W1,5, 
Rando A1,6, Bauman J1,4, Swiggum M1,4, Emrich P1,7, Somers VK3,8, 
Morgenthaler TI2

1Center for Sleep Medicine, Section of Sleep Neurology, Department 
of Neurology, Mayo Clinic, Rochester, MN, USA, 2Center for Sleep 
Medicine, Division of Pulmonary and Critical Care Medicine, 
Department of Internal Medicine, Mayo Clinic, Rochester, MN, USA, 
3Sleep Clinical Research Unit, St. Mary’s Hospital, Mayo Clinic, 
Rochester, MN, USA, 4St. Olaf College, Northfield, MN, USA, 
5Mankato Clinic, Mayo Clinic Health System, Mankato, MN, USA, 
6Macalester College, St. Paul, MN, USA, 7Cornell College, Mount 
Vernon, IA, USA, 8Division of Cardiovascular Diseases, Department of 
Internal Medicine, Mayo Clinic, Rochester, MN, USA

Introduction: Complex sleep apnea syndrome (CompSAS) presum-
ably involves unstable ventilatory control mechanisms, possibly includ-
ing cortical brain arousal indexed by NREM cyclic alternating pattern 
(CAP) sleep microarchitecture. CompSAS has been associated with 
opiate use, but may also be idiopathic or associated with underlying car-
diac disease. We aimed to determine whether cortical arousal propensity 
indexed by NREM CAP differed between CompSAS opiate users (OU) 
and non-opiate users (NOU), and OSA controls.
Methods: A retrospective analysis of clinical and diagnostic polysom-
nographic data of 39 consecutive CompSAS patients (18 OU, 21 NOU) 
and 18 OSA controls without CompSAS matched for age, gender, body 
mass index, and polysomnographic apnea-hypopnea index (AHI) was 
performed. Polysomnograms were manually analyzed for CAP and CAP 
A Ratio Index (CARI, with higher values indicating higher sleep-pres-
ervation propensity) according to standard methods. Groups were com-
pared utilizing Wilcoxon Rank Sum tests, and multivariable regression 
was performed to determine associations between predictor variables 
and CompSAS.
Results: AHI (p=0.66) and arousal indices (p=0.42) were similar be-
tween OU, NOU, and OSA. CAP rate was lower in OU than NOU or 
OSA (65.6 vs. 76.9 vs. 71.6, p = 0.13). OU had lower CAP A1, and 
higher A2 percentages (A1: 56.4 vs. 72.8 vs. 76.1, p = 0.096; A2: 39.7 
vs. 24.0 vs. 21.1, p = 0.068), resulting in a significantly lower CARI in 
OU (0.19 vs. 1.11 vs. 1.13, p = 0.006), with CARI below 0.68 associated 
with CompSAS (p = 0.005).
Conclusion: CompSAS OU demonstrated a higher cortical arousal 
propensity when compared to CompSAS NOU and OSA controls, re-
sulting from reduced A1 (slow, sleep promoting) and higher A2 (fast, 
sleep fragmenting) CAP rhythms. Our findings suggest that opiates al-
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ter cortical arousal mechanisms that could induce central apnea, pos-
sibly causing post-arousal/sleep-onset central apneas during positive 
airway pressure treatment.

0434
USE OF ANTIDEPRESSANT AND NEUROSTIMULANT 
MEDICATION PRIOR TO DIAGNOSIS OF OBSTRUCTIVE 
SLEEP APNEA
Vaidya R1, Aguillon A1,2, Shaffer JI1,2, Bourey RE1,2

1Medicine, University of Toledo, Toledo, OH, USA, 2Regional Center 
for Sleep Medicine, Toledo, OH, USA

Introduction: Depression associates with OSA. Early treatment of sleep 
disorders including OSA prevents depression and treatment of OSA can 
improve depression. Delay in diagnosis of sleep apnea may be increased 
by extended trials of neurostimulant and antidepressant medication be-
fore evaluation for sleep pathology. This study aims to determine: a) 
quantity and type of neurostimulant and antidepressant medications 
used by patients at the time of referral for evaluation for sleep apnea, 
b) relationship to severity of OSA, and c) if differences exist between 
treatment of male and female patients.
Methods: We reviewed medical records of 238 patients referred for 
evaluation of sleep disturbance and who underwent polysomnographic 
study. Of these records, 200 were eligible for study. Statistical analysis 
quantitated neurostimulant and antidepressant use and tested correlation 
of use with severity of OSA, sleep efficiency, body mass index, mean 
blood pressure, diabetes and gender.
Results: Prior to referral for evaluation of sleep disturbances, 29% of 
patients had documented use of neurostimulants, and 34% of patients 
recorded had documented use of antidepressant medications, which is 
approximately 3 times the rate seen in the general American population. 
The average number of antidepressant medications prescribed prior to 
referral was 0.7 (SE: ± 1.1) per patient. Women had a significantly high-
er use of neurostimulant medications (36%) than men (23%, p = 0.04). 
Women had a significantly higher use of antidepressant medications 
(41%) than males (27%, p = 0.03). There was no correlation with apnea 
hypopnea index, symptomatic sleepiness, sleep efficiency, or diabetes.
Conclusion: One-third of patients are treated with an average of 1.3 
(SE: ± 0.66) medications for symptoms of sleep disturbances prior to 
referral. Female patients are more likely than male patients to be treated 
with antideprssants prior to diagnosis of OSA. Diagnosis and treatment 
of OSA is delayed as a result of prolonged treatment of symptoms of 
sleep apnea prior to referral for diagnostic evaluation.

0435
THE PREVALENCE OF METABOLIC SYNDROME AMONG 
FILIPINO PATIENTS WITH OBSTRUCTIVE SLEEP APNEA 
SYNDROME
de los Reyes VS1, Guevarra S1, Jimeno CA2

1Department of Pulmonary Medicine, Lung Center of the Philippines, 
Quezon City, Philippines, 2Section of Endocrinology, Diabetes and 
Metabolism, University of the Philippines, Philippine General Hospital, 
Manila, Philippines

Introduction: It has been suggested that obstructive sleep apnea 
(OSA) may be associated with metabolic syndrome (MetS). However, 
there is still little information locally about the prevalence of MetS 
among Filipino patients with OSA and its correlation to severity and 
cardiovascular risk.
Methods: Included in this cross-sectional analytic study were all sub-
jects admitted to the Lung Center of the Philippines Sleep Laboratory for 
the period of November 2007 to October 2008 and who were found to 
have OSA. All subjects underwent sleep polysomnography, clinical and 
laboratory examination for metabolic profile. Description of subjects, 
comparison of the proportions of the study sample with metabolic syn-
drome stratified according to severity of OSA was conducted.

Results: A total of 69 were diagnosed to have OSA by PSG. The 
mean age was 44.46 ± 14.92 years of age and 4:1 male to female ratio. 
The mean RDI was 61.80 ± 41.49 and mean BMI of 31.59 ± 7.26 kg/
m2. There were 46 (66.7%) patients who met the criteria for MS. Fif-
teen (32.6%) belonged to the mild-moderate category of OSA and 31 
(67.4%) were classified as severe OSA. More components of MetS (>4) 
were seen in severe OSA. RDI was higher among MetS with more than 
4 components present. The prevalence of each of the components of the 
MetS among these OSA patients were: Hypertension (69.6%); diabetes 
(18.0%), atherogenic dyslipidemia (50.0%) and central obesity (100%).
Conclusion: This study demonstrated that a large proportion of our 
OSA patients have MetS at a prevalence of 66.7%. A trend towards 
higher number of MetS especially in severe cases of OSA was observed. 
Abdominal obesity was the most significant factor for both OSA and 
MetS. Due to the high prevalence of metS among patients with OSA, 
these patients should be routinely screened for its various components 
so as to reduce cardiovascular risk.

0436
AWARENESS OF POTENTIAL CO-MORBIDITIES AMONG 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA
Stanley JJ, Palmisano J, Binns L, O’Brien LM
University of Michigan, Ann Arbor, MI, USA

Introduction: Untreated obstructive sleep apnea (OSA) may result in 
neurocognitive dysfunction and an increased risk of cardiovascular dis-
ease. The consequences of untreated OSA are often reviewed in detail 
with patients following their initial diagnosis. The purpose of this study 
was to assess patient awareness and knowledge of comorbidities com-
monly associated with untreated OSA.
Methods: An anonymous survey of 911 adult patients attending fol-
low-up CPAP clinics was conducted between March 2010 and February 
2011. Patient education regarding co-morbidities associated with un-
treated OSA was provided at the time of initial diagnosis. Study patients 
were provided a list of 10 co-morbid conditions and selected those they 
believed were associated with untreated OSA.
Results: Of the 911 participants, 92% failed to recognize all ten co-
morbid conditions. The most recognized co-morbid conditions were 
diminished quality of life (64%), increased risk of motor vehicle ac-
cident (53%), depression (52%), hypertension (50%) and congestive 
heart failure (43%). The least recognized co-morbid conditions were 
stroke (35%), cardiac arrhythmia (35%), myocardial infarction (26%), 
diabetes mellitus (25%), and myocardial ischemia (19%). Patients 
who had a pre-existing co-morbid diagnosis were more likely to be 
knowledgeable about its relationship to OSA than those who did not 
share this diagnosis.
Conclusion: Patient education regarding the risks of untreated OSA is 
frequently used to provide motivation for CPAP use. However, retention 
of information regarding potential associated comorbidities appears to 
be poor. The timing of this presentation may be a factor as many patients 
with newly diagnosed OSA suffer from problems with poor memory and 
concentration. Patients may also be overwhelmed with the volume of 
information provided during their initial visits to a sleep disorder clinic. 
Therefore, continuous efforts at patient education are encouraged to help 
improve patient awareness of the potential risks of untreated OSA.
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0437
OBSTRUCTIVE SLEEP APNEA WITHOUT EXCESSIVE 
DAYTIME SLEEPINESS IN KIDNEY TRANSPLANT 
RECIPIENTS
Ronai KZ1, Mozes E1, Lazar A1,2, Szentkiralyi A1,3, Zoller R1,4, 
Turanyi C1, Szocs J1, Fornadi K1,5, Mucsi I1,6,7, Novak M1,8

1Institution of Behavioral Sciences, Semmelweis University, 
Budapest, Hungary, 2Department of Clinical Neurosciences, 
University of Cambridge, Cambridge, United Kingdom, 3Institution 
of Epidemiology and Socialmedicine, Westfälische Wilhelms-
University, Münster, Germany, 41st Department of Internal Medicine, 
Semmelweis University, Budapest, Hungary, 5Department of 
Neurology, Semmelweis University, Budapest, Hungary, 6Institute 
of Pathophysiology, Semmelweis University, Budapest, Hungary, 
7Division of Nephrology, McGill University Health Centre, Montreal, 
QC, Canada, 8Neuropsychiatry Program University Health Network, 
University of Toronto, Toronto, ON, Canada

Introduction: Obstructive sleep apnea (OSA) increases cardiovascular 
risk, thus the timely diagnosis and effective therapy for OSA is impor-
tant. The most characteristic daytime symptom of OSA is excessive day-
time sleepiness. OSA is frequent in chronic kidney disease, suprisingly 
however, in kidney transplant recipients OSA may not be accompanied 
by daytime sleepiness according to our clinical experience.
Methods: 100 kidney transplant recipients were included in the study 
(57 males, 43 females, mean age 51±13 years, BMI 27±5 kg/m2, GFR 
52±19ml/min). OSA was diagnosed by one night polysomnography 
(PSG); OSA severity was defined by the apnea-hypopnea index (AHI). 
Daytime sleepiness was measured by the Epworth Sleepiness Scale 
(ESS). Statistical analysis was performed by STATA 12.0 software.
Results: OSA was present in 43% of patients, mild (5<=AHI<15): 
18%, moderate (15<=AHI<30): 11%, severe (30<=AHI): 14%. There 
was a strong, negative correlation between AHI and the average oxigen 
saturation during sleep (r=-0.585; p<0.001). BMI was positively cor-
related with AHI (r=0.452; p<0.001), so were abdominal and neck cir-
cumference. AHI was also positively correlated with hemoglobin level 
(r=0.240; p=0.016). Suprisingly AHI showed a weak negative correla-
tion with ESS (r=-0.218; p=0.029). The median ESS scores were: 5 (5) 
in non-OSAS, 4 (5) in mild, 4 (5) in moderate and 4.5 (7) in severe 
OSAS subgroups. In multivariable linear model the correlation of AHI 
and ESS was not significant after correction for gender, age, kidney 
function and BMI. BMI remained an independent predictor of ESS in 
the multivariable model (β:-0.263; p=0.024).
Conclusion: Among kidney transplant recipients excessive daytime 
sleepiness is not associated with OSA. Additionally as BMI increases, 
which is a known risk factor for OSA, the subjective sleepiness de-
creases. Our results highlight the fact that in kidney transplant recipients 
PSG should be performed if OSA is suspected even if there is a lack of 
daytime sleepiness.

0438
REDUCED PERCEIVED SLEEP AMOUNT IS CENTRAL 
ISSUE FOR INSOMNIA PATIENTS WITH SEVERE 
OBSTRUCTIVE SLEEP APNEA
Yang L, Li Z, Li Y, Lei F, Tang X
Sleep Medicine Center, West China Hospital of Sichuan University, 
Chengdu, China

Introduction: Insomnia and obstructive sleep apnea (OSA) are highly 
co-existed. For insomnia patients, the perceived sleep amount and qual-
ity appear to be their central problem, and thus lead them to present 
at the hospital. For OSA patients with no insomnia symptom, snoring 
associated issues are normally their chief complaints. The two groups 
of patients are generally very distinguished in chief complaints. We 
intended to characterize subjective and objective sleep between two 
groups of patients.

Methods: After took routine overnight polysomnography (PSG), we 
found 50 patients (Insomnia OSA) who had apnea/hyponea index (AHI) 
greater than 30 events per hour among 1038 patients with chief com-
plaint of insomnia (4.8%), and found 592 patients (OSA No Insomnia) 
who had AHI greater than 30 among 1114 patients with chief complaints 
of snoring associate issues (53%). We compared the subjective and ob-
jective sleep between two groups.
Results: Insomnia OSA group (45.8±14.8) had fewer AHI than OSA No 
Insomnia group (61.0±18.2). Compared to OSA No Insomnia, Insomnia 
OSA was characterized by decreased time spent in total sleep, N2, N3, 
REM, and also decreased subjective sleep time and sleep perception. With 
respect to OSA No Insomnia, the decreased rates in the group of Insomnia 
OSA were 23% for objective total sleep (443.7±74.8 vs. 343.8±117.2), 
40% for subjective total sleep (398.9±130.4 vs. 240.7±161.7) and 24% 
for sleep perception (92.3%±47.5 vs. 69.7%±42.3; calculated by (sub-
jective sleep time/objective sleep time*100)).
Conclusion: The results showed that insomnia patients with severe 
OSA indeed have decreased PSG determined total sleep time, compared 
to patients with OSA with no insomnia. But, they still have averaged 
nearly 6 hour sleep per night. The central issue for insomnia OSA is that 
they had considerable reduction in perceived sleep time (average 4 hours 
only), which is similar to that for primary insomnia patients.
Support (If Any): National Natural Science Foundation of China (8117-
0072) and the Sino-German Joint Center for Sleep Medicine (GZ538)

0439
PREVALENCE AND SYMPTOMS OF UNRECOGNIZED 
SLEEP-DISORDERED BREATHING AMONG OLDER 
VETERANS WITH INSOMNIA
Fung CH1,2, Martin JL1,2, Dzierzewski JM1, Park M3, Jouldjian S1, 
Josephson KR1, Alessi CA1,2

1VA Greater Los Angeles Healthcare System, Los Angeles, CA, USA, 
2David Geffen School of Medicine at UCLA, Los Angeles, CA, USA, 
3Western University of Health Sciences, Pomona, CA, USA

Introduction: A growing number of studies are finding high rates of 
unrecognized sleep disordered breathing (SDB) among patients with 
insomnia; however, little is known about the accuracy of self-reported 
symptoms in this patient population. We sought to evaluate the preva-
lence of unrecognized SDB among older veterans with insomnia and to 
determine whether patient-reported respiratory symptoms of SDB are 
associated with unrecognized SDB in this population.
Methods: We analyzed data for veterans aged ≥ 60 being considered 
for an insomnia behavioral treatment trial. Individuals meeting Interna-
tional Classification of Sleep Disorders (2nd edition) diagnostic criteria 
for insomnia and reporting no history of SDB completed a Berlin Ques-
tionnaire and home sleep study (WatchPAT). Patients with an apnea-
hypopnea index (AHI) ≥15 were categorized as having SDB. We ran 3 
separate logistic regression models to identify the relationship between 
SDB respiratory symptoms (snoring frequency, snoring loudness, or 
witnessed breathing pauses) and SDB, adjusting for insomnia duration 
and symptoms (difficulty initiating or staying asleep, early awakenings, 
poor quality), demographics (age, African American or Asian race/eth-
nicity, marital status), and body mass index.
Results: Mean age of participants (N=456) was 71.9 years (SD 8.0), 
and 46.7% had an AHI ≥15. In adjusted analyses, snoring ≥ 3 times 
per week compared to never/nearly never snoring was associated with 
increased odds of SDB (adjusted OR 2.20 [1.07, 4.52]). A report of wit-
nessed pauses was also associated with increased odds of SDB (adjusted 
OR 2.23 [1.27, 3.91]). Snoring loudness was not associated with SDB.
Conclusion: We found high rates of unrecognized SDB among older 
veterans with insomnia being considered for our clinical trial. Snoring 
frequency and witnessed breathing pauses were associated with signifi-
cantly higher odds of having SDB. SDB should be considered a possible 
concurrent diagnosis among older veterans with insomnia, particularly if 
they report frequent snoring or witnessed breathing pauses.
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0440
RISK FACTORS ASSOCIATED WITH REM RELATED 
BREATHING DISORDER
Lim S1, Thakkar MM1, Goyal MK1, Sivaraman M1, Johnson J2, 
Sahota P1

1Neurology, University of Missouri Columbia, Columbia, MO, USA, 
2Pulmonology, VA Harry S Truman Hospital, Columbia, MO, USA

Introduction: REM related breathing disorder is an emerging entity 
with distinct clinical phenotype. This study focuses on risk factors as-
sociated with REM related breathing disorder.
Methods: A retrospective chart review was performed at University of 
Missouri, Columbia sleep center on baseline and CPAP titration poly-
somnograms of patients with REM related breathing disorders from July 
to December 2012. Inclusion criteria: 1. Patients with REM apnea- hy-
popnea index (AHI) more than 5. 2. REM AHI at least 2 times Non 
REM AHI. Patient demographics, medications, comorbidities, medica-
tions and polysomnogram data were recorded and analyzed.
Results: 50 patients met criteria. There were 16 males (32%) and 34 
females (68%). Mean age was 52.2 and mean BMI was 36.0. Average 
AHI was 10.79, REM AHI was 34.33 and non REM AHI was 6.77. 4 
patients had cerebrovascular disease (8%) , 3 had cardiovascular disease 
( 6%), 8 had diabetes mellitus( 16%), 24 had hypertension ( 48%), 11 
had hyperlipidemia ( 22%), and 32 had cardiac arrhythmias(64%). 23 
patients were smokers (46%). 15 patient used selective serotonin recep-
tor inhibitors ( 30%), 2 used tricyclic antidepressants ( 4 %) and 8 used 
hypnotic medications (16%).37 patients received CPAP therapy and 19 
patients reported improvement in sleep following CPAP titration night.
Conclusion: Two thirds of the patients had cardiac arrhythmias. Half 
of patients had hypertension and patients with hypertension had signifi-
cantly higher REM AHI (43.04) than those who did not (26.2). Almost 
half of the patients were smokers. Interestingly, smokers had significant-
ly lower REM AHI (25.94) than non smokers ( 41.47). 51% of patients 
had improved perception of sleep following CPAP titration. We con-
clude that REM related breathing disorders may be closely associated 
with cardiac arrhythmias, hypertension and smoking. Therefore further 
treatment with CPAP is pertinent not only to improve sleep quality, but 
also to prevent further medical complications.

0441
SELF-REGULATION OF AFFECT AND AROUSAL IN 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA SYNDROME
Fetterolf F, Mosch B, Burke T
Clinical Sciences, The Commonwealth Medical College, Scranton, PA, 
USA

Introduction: Patients with obstructive sleep apnea syndrome (OSAS) 
experience daytime cognitive and behavioral dysfunction that extends 
beyond that associated with simple sleepiness. Deficits are executive in 
nature and manifest as diminished capacity to respond in an adaptive 
manner to situations and to engage successfully in independent, pur-
poseful and self-serving behavior. It is thought that nocturnal hypoxia 
and hypercarbia in OSAS may interfere with sleep-related restorative 
processes, particularly in the frontal cortex. Evidence exists for dimin-
ished inhibition, set-shifting, working memory, analysis/synthesis, and 
contextual memory in OSAS. Another frontal-related executive capac-
ity that has yet to be studied in OSAS is self-regulation of affect and 

arousal. This study utilized the Behavioral Rating Inventory of Execu-
tive Function for Adults (BRIEF-A) to evaluate cognitive functions criti-
cal to regulating behavior and emotion in patients with OSAS.
Methods: Twenty treatment-naïve patients (Age=50.2±11.2; 
Ed. Level=13.1±1.5) with polysomnography-confirmed OSAS 
(RDI=30.2±15.3) and twenty healthy controls (Age=53.1±8.6; Ed Lev-
el=14.4±0.2) matched for age, sex, and education, were administered the 
BRIEF-A. The BRIEF-A, a standardized rating scale, assesses behaviors 
associated with specific domains of executive functions in adults aged 
18-90 years. It consists of 75 items in nine non-overlapping scales, as 
well as two summary index scales (Behavioral Regulation [BRI] and 
Metacognition [MRI]) and a scale reflecting overall functioning (Global 
Executive Composite [GEC]). Higher scores suggest executive dysfunc-
tion. Comparisons between controls and OSAS patients were performed 
with a nonparametric (Mann Whitney) test.
Results: The OSAS group had significantly elevated scores on all sum-
mary measures (BRI, MI, and GEC) compared with the control group. 
Within BRI, the Emotional Control and Inhibition subscales were sig-
nificantly elevated in the OSAS group compared to controls. There was 
no difference in Shift score between groups. Within MI, the subscales 
Initiate, Working Memory, Plan/Organize and Monitor were all elevated 
in the OSAS group compared to the control group. The Organization of 
Materials subscale did not differ between groups.
Conclusion: Findings suggest that executive function difficulties in pa-
tients with OSAS may lead to problems in emotional expression and 
their ability to modulate or control their emotional responses.

0442
EFFECT OF POSTTRAUMATIC STRESS DISORDER 
ON SLEEP ARCHITECTURE OF PATIENTS WITH 
OBSTRUCTIVE SLEEP APNEA
Asif A2, Bawaadam H1,2, Ghadai A1,2, Waheed I1,2, Khan A1,2, 
Nadeem R1,2, Madbouly EM1,2, Nadeem A1,2, Smith SK1, Iftikhar SA1

1Sleep Medicine, James A. Lovell Federal Health Care Center, North 
Chicago, IL, USA, 2Medicine, Rosalind Franklin University of 
Medicine and Science, North Chicago, IL, USA

Introduction: Obstructive sleep apnea (OSA) and Posttraumatic stress 
disorder (PTSD) both adversely affects sleep quality. PTSD presence in 
patients with OSA adversely impact compliance with CPAP treatment 
of OSA. Despite documented Co-prevalence of these two disorders, the 
effect of this combination on sleep architecture is largely unknown. We 
performed a single center case control study.
Methods: A retrospective chart review was performed for all patients 
diagnosed by polysomnogram (PSG) over last 3 years (n 393). Individu-
als assigned to two groups [63 cases (PTSD and OSA) and 330 controls 
(non PTSD and OSA)]. The demographic variables [age, gender, body 
mass index (BMI)], data from PSG studies; total sleep time (TST), sleep 
efficiency, Apnea-Hypopnea index (AHI), REM.AHI, sleep architecture 
(Percent of time spent in Stage I, Stage II, Stage III, Stage IV and REM 
sleep), Arousal Index, sleep and REM Onset, Periodic Limb Movement 
(PLM) Index (PLMI) and Arousal Index (PLMAI) registered. Docu-
mented medical diagnosis effecting sleep; gastro-esophageal reflux 
(GERD), benign prostatic hypertrophy (BPH), Asthma and medica-
tions affecting random eye movement (REM) sleep were extracted from 
medical records. Linear regression analysis was performed to determine 
if there was a significant difference between the PTSD and non-PTSD 
groups for each of the sleep characteristics.
Results: There was no statistically significant difference between the 
two groups (PTSD and non-PTSD) for total sleep time (288.6±63 
vs. 288±62.9 minutes, p=0.86) and sleep efficiency (77.54±16.3 vs. 
75.83±15.1 %, p=0.61), OSA severity as measured by AHI (28.63±21.3 
vs. 32.5±23.49 p=0.65) and REM.AHI (45.9±27.2 vs. 42.4±26.1 
p=0.05). Sleep architecture (% of time spent in stage I, stage II, or stage 
III and IV), REM Sleep as a function of TST (11.5±7.8 vs. 12.3±7.6 %, 
p=0.22), the arousal index (18.7±14.2 vs. 19.6±15.9 per hour, p=0.63) 
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and Sleep onset, REM and PLMAI (p>0.05) were all not significantly 
different. There was a significant lower level of periodic leg movement 
index (PLMI) for the PTSD (14.53±24.9) versus the non-PTSD groups 
(21.8±32.7, p=0.04).
Conclusion: Based on polysomnographic data no significant difference 
observed in the sleep characteristics, OSA severity, arousal index and 
sleep architecture between PTSD and non-PTSD with OSA groups. 
However in PTSD with OSA group, lesser periodic limb movements 
were noted.

0443
BLOOD PRESSURES IN OBSTRUCTIVE SLEEP APNEA 
PATIENTS ARE DIFFERENT BETWEEN GENDERS
Lee Y, Jeong D
Department of Psychiatry and Center for Sleep and Chronobiology, 
Seoul National University College of Medicine and Hospital, Seoul, 
Republic of Korea

Introduction: To investigate the gender difference of blood pressure in 
patients with obstructive sleep apnea syndrome (OSAS).
Methods: Four-hundred and sixty subjects (348 men and 112 women) 
diagnosed with overnight polysomnography as OSAS were reviewed 
retrospectively. Those previously diagnosed as hypertension and cur-
rently on antihypertensive medication were excluded. Sleep parameters 
and BPs checked before and after polysomnography were analyzed in 
each gender. The high BP group was defined as subjects with systolic 
BP≥ 140mmHg or diastolic BP≥ 90mmHg. The associations between 
apnea-hypopnea index (AHI) and high BP group were compared be-
tween genders. Those with high BP were further categorized into high 
systolic BP subgroup and high diastolic BP subgroup. And same com-
parisons were repeated in each subgroup between genders.
Results: In men, the AHI was significantly higher in the high BP group 
vs. the normal BP group (AHI 35.1 vs. 25.1, p<0.001). On the contrary, 
in women, AHI did not significantly differ between the two groups (19.1 
vs 16.8, p=NS). In men, the odds of high BP increased as AHI as well 
as BMI increased. In women, BMI was the only associated factor. After 
the subgrouping of high BP group into high systolic BP and high dia-
stolic subgroups, the odds of high systolic BP in both men and women 
increased only with increasing BMI. However, the odds of high dia-
stolic BP increased with increasing AHI and neck circumference in men, 
whereas only the waist-to-hip ratio was associated with high diastolic 
BP in women.
Conclusion: Only male OSAS patients showed higher BP associated 
with AHI. Particularly, diastolic BP was influenced by AHI. In OSA pa-
tients, sympathetic overactivation, chronically elevated catecholamines 
and attenuated vascular dilatory functions may lead to increase in pe-
ripheral resistance and diastolic blood pressure. The diastolic BP in male 
OSA patients may warrant more attention in clinical practice.

0444
CARDIOVASCULAR AND PSYCHIATRIC MORBIDITY IN 
OBSTRUCTIVE SLEEP APNEA (OSA) WITH INSOMNIA 
VERSUS OSA WITHOUT INSOMNIA: RESULTS FROM A 
NATIONALLY REPRESENTATIVE US SAMPLE
Gupta MA, Knapp K
Psychiatry, University of Western Ontario, London, ON, Canada

Introduction: OSA and insomnia are known to be independently as-
sociated with cardiovascular and psychiatric disorders. Activation of the 
hypothalamic-pituitary-adrenal axis is believed to be one of the major 
mechanisms underlying the pathogenesis of both cardiovascular and 
psychiatric disorders in OSA and insomnia respectively. We evaluated 
the frequency of cardiovascular and psychiatric disorders that are en-
countered in OSA alone, among patient visits with OSA plus insomnia 
(OSA+Insomnia) versus OSA without insomnia (OSA-Insomnia) in a 

nationally representative sample of 6256 patient visits from 1995-2009 
with physician diagnosed OSA.
Methods: An estimated (± SE) 3,619,451 (± 769,618) patient visits 
with OSA+Insomnia (unweighted count or UC = 555) and an estimated 
51,271,676 (± 4,239,085) (UC= 5701) patient visits with OSA-Insom-
nia, were studied from the National Ambulatory Medical Care Survey 
and National Hospital Ambulatory Care Survey. ICD9-CM criteria were 
used by physicians to diagnose OSA (codes 327.23, 780.53, 780.57; 
or a ‘reason for visit’ was ‘sleep apnea’), Insomnia (codes 307.41, 
307.42, 780.51, 780.52; or a ‘reason for visit’ was ‘insomnia’) and 
all comorbidities.
Results: There was an estimated 6.6% ±1.1% frequency of 
OSA+Insomnia in the OSA group. Logistic regression analysis revealed 
that in contrast to OSA-Insomnia, the OSA+Insomnia group had a sig-
nificantly higher odds ratio (OR) of essential hypertension (OR=1.56, 
95% CI 1.02 - 2.39 ) and a provisionally (because of a small UC of <30) 
higher OR of cerebrovascular disease (OR=10.49, 95% CI 2.85- 38.69), 
but not heart failure, ischemic heart disease, cardiac dysrhythmias, de-
pressive or anxiety disorders, after controlling for age, sex, race, hyper-
somnia, obesity, diabetes, hyperlipidemia, and all medications.
Conclusion: In a nationally representative sample, OSA+Insomnia (ver-
sus OSA-Insomnia) was associated significantly more frequently with 
essential hypertension, a finding that has not been previously reported. 
The frequency of cerebrovascular disorders, but not depressive or anxi-
ety disorders, was also provisionally higher in the OSA+Insomnia group.

0445
THE PRICE IS HIGH, AND THE OUTCOME IS POOR
Fadil A
Northeast Insomnia and Sleep Medicine, Staten Island, NY, USA

Introduction: Healthcare costs are a major concern for individuals espe-
cially in the United States. The healthcare delivery system in the US is chal-
lenged with pressures to reduce costs while not diminishing access to high 
quality care. Study objective: To determine impact of delayed diagnosis of 
OSA, on different co- morbidities, patient outcome and healthcare costs.
Methods: A retrospective review of 7150 patients’ health records from 
four metropolitan, non-academic sleep centers. Non OSA cases were 
excluded, 1644 (23%), with the diagnosis of insomnia. Of the remaining 
5506 cases, 3854 (70 %) were males and 1652 (30 %) were females. 
The cases were broken down by AHI severity. More than half (55%) of 
the patients had moderate to severe sleep disordered breathing (SDB). 
We then further analyzed each group according to their co-morbidity, 65 
% with freq. of nocturnal micturition, 60 % hypertension, 40 % depres-
sion, 27 %headache, 24 % hypertension, heart failure and diabetes, 15 
% chronic fatigue, and 12 % decreased sex drive.( the total percentage 
is above 100%, since patient may have multiple co morbidity) We then 
divided cases based on referral, 43% were self referred, 28 %by ENT, 
15 % by internal medicine, 5 % by cardiology, 9 % by bariatric surgery, 
6.5 % by neurology and 5 % by psychiatry.
Results: Our review revealed that delayed diagnosis and failure to 
screen results in high healthcare costs and poor patient outcome.
Conclusion: It is evident that SDB is a prevalent condition. It plays a 
major role in some of the most predominant and costly illnesses effect-
ing the middle aged and elderly population, an example of that is Heart 
Disease. We are not diagnosing these patients early enough and are miss-
ing opportunities to save significant healthcare costs and result in better 
patient outcomes.



SLEEP, Volume 36, Abstract Supplement, 2013 A156

B. Clinical Sleep Science I. Sleep Disorders – Breathing
0446
A STUDY OF SLEEP PATTERNS IN PATIENTS WITH 
CHRONIC OBSTRUCTIVE PULMONARY DISEASE AND 
INTERSTITIAL LUNG DISEASE
Tewari H, Aneja A, Chatterji R, Nangia V, Singh A, Bhayana M, 
Malhotra A
Department of Pulmonology, Sleep Medicine and Medical Intensive 
Care, Fortis Hospital, Delhi, India

Introduction: The respiratory alterations during sleep become more 
pronounced and pathological in respiratory disorders like Chronic ob-
structive Pulmonary Disease (COPD) and Diffuse Parenchymal Lung 
Disease (DPLD or Interstitial Lung Disease ILD) due to various factors 
such as hypoventilation and ventilation perfusion mismatch. The present 
study was conducted to find the association between severity of disease 
and sleep in Indian population of clinically stable patients with COPD 
and ILD.
Methods: The study was carried out amongst sixty consecutive COPD 
and ILD patients registered into pulmonology clinics of Fortis Hos-
pital. Subjects completed Epworth Sleepiness Scale, Spirometry with 
reversibility and DLCO testing and were classified into Mild, Moder-
ate, Severe and Very severe disease based on GOLD Guidelines for the 
management of COPD and ATS criteria for restrictive diseases before 
undergoing nocturnal polysomnography.
Results: Patients with severe COPD and ILD had poor sleep perception 
and higher Epworth Sleepiness Scale.The mean sleep efficiency (+ S.D) 
was 55.7% in COPD patients and 50% in ILD patients. Neck circum-
ference, Awake SpO2 and awake PaCo2 strongly negatively correlated 
with minimum nocturnal saturation.Both patient groups had longer N1 
stage, N2 stage (light sleep) and higher sleep fragmentation. Incidence 
of OSA in COPD patients was observed to be 51.4% and that in ILD as 
66.6% in the study cohort. There was no correlation between severity of 
Obstruction and Restriction with severity of OSA.
Conclusion: The results of this study show that patients suffering from 
COPD and Interstital Lung Disease have poor sleep quality, Epworth 
Sleepiness Scale and shortened sleep duration. Patients have prolonged 
N1, N2 stage and shortened N3, REM sleep stage in both study groups.
This highlights that while majority of sleep related problems in Chronic 
lung diseases are attributed to the disease per se, substantial proportion 
could be due to correctable causes such as OSA.

0447
AN EVALUATION OF THE RELATIONSHIP BETWEEN 
ASTHMA AND OBSTRUCTIVE SLEEP APNEA
Loh G1, Collen J1, Weir N2, Holley AB1, Andrada T1

1Pulmonary/Sleep and Critical Care Medicine, Walter Reed National 
Military Medical Center, Bethesda, MD, USA, 2Pulmonary/Sleep, 
National Institute of Health, NIH, MD, USA

Introduction: Cross-sectional analyses have shown a relationship be-
tween asthma and obstructive sleep apnea (OSA). Although several hy-
potheses exist to explain the association, the nature of the interaction 
still needs to be defined. We sought to determine whether patients with 
asthma have changes to their sleep architecture and respiratory physiol-
ogy on polysomnography (PSG) that help describe the effect that each 
condition has on the other.
Methods: We performed a retrospective review of patients studied in 
our lab. We pulled PSG data on patients with asthma and OSA, OSA 
without asthma, and no OSA or asthma. Using SPSS 20.0, we carried 
out an exploratory analysis and compared PSG variables across groups.
Results: We abstracted data on 27 patients, there were 9 patients in each 
of the three specified categories, and patients in each category were 
matched for age and gender. The mean age in each group was 47.6±12.2, 
and each group had 2 females and 7 males. The SpO2 nadir (p=0.03), 
mean SpO2 (p=0.004), apnea-hypopnea index (p<0.001), and percent-
age stage I sleep (p=0.03) showed a significant difference across groups. 

In post-hoc analysis SpO2 nadir for OSA was significantly lower than 
in normals (p=0.005) and showed a trend (p=0.07) toward being lower 
than in OSA patients with asthma. Both OSA and OSA with asthma had 
significantly lower mean SpO2 and higher AHI than normals, and OSA 
patients had significantly more stage I sleep than normals. There was 
no significant difference in total arousal index, sleep efficiency, or wake 
after sleep onset across any of the groups.
Conclusion: Patients with asthma and OSA showed no significant dif-
ferences from patients with OSA alone. More importantly, patients with 
asthma and OSA showed differences in respiratory parameters but not in 
PSG measures associated with a decreased arousal threshold.

0448
A SIMPLIFIED SCREENING QUESTIONNAIRE TO DETECT 
THE EXISTENCE OF SEVERE OBSTRUCTIVE SLEEP 
APNOEA IN CHRONIC OBSTRUCTIVE PULMONARY 
DISEASE PATIENTS
Wang T1, Ni Y2, Huang S1, Lai P1, Lo Y1

1Chang Gung Memorial Hospital, Department of Thoracic Medicine, 
Taipei, Taiwan, 2Department of Chest Medicine, Buddhist Tzu Chi 
General Hospital, Taichung Branch, Taichung, Taiwan

Introduction: To detect the existence of severe obstructive sleep ap-
nea (OSA) in chronic obstructive pulmonary disease (COPD) patients, 
which had higher mortality and hospitalization rate, a simplified ques-
tionnaire was developed for identifying those COPD patients with se-
vere OSA.
Methods: Sixty-six COPD patients aged 72.3±8.4 years participated in 
this study. A simple screening questionnaire was developed from fac-
tors, which were identified from sleep surveys and demographic data to 
be predictive of severe OSA. Receiver operating characteristic (ROC) 
curve analysis was used to validate the simple questionnaire against full 
polysomnography. The diagnostic accuracy of the simple questionnaire 
was then evaluated.
Results: The apnea-hypopnea index (AHI) and FEV1% of these pa-
tients were 28.6±19.9 and 48.1±22.9, respectively. Logistic regression 
analysis revealed that factors associated with an AHI≧30/h were snor-
ing, body mass index≧25kg/m2 and witnessed apneas, which were pre-
dictive of severe OSA and incorporated into a screening questionnaire 
(ROC area under curve (AUC) 0.82, 95% CI 0.71-0.93, p<0.001). The 
simple questionnaire showed a sensitivity of 0.83, specificity of 0.83, 
positive predictive value of 0.74 and negative predictive value of 0.90.
Conclusion: A simple screening questionnaire can help to identify 
COPD patients who may have severe OSA in outpatient clinics.

0449
CLINICAL DESCRIPTION OF PATIENTS WITH SUPER 
SLEEP APNEA (AHI> 100 EVENTS PER HOUR)
Rey de Castro J1, Liendo CH2, Rosales-Mayor E3, Liendo A4, 
Huamani C6, Tate JH2, Escobar F5

1Sleep Lab Medicine, Clinica Anglo Americana, Lima, Peru, 2Sleep 
Medicine, LSU Shreveport, Shreveport, LA, USA, 3Chest, Hospital 
Clínic de Barcelona, Barcelona, Spain, 4Dominican University, River 
Forest, IL, USA, 5Sleep Medicine, Universidad Nacional de Colombia., 
Bogota, Colombia, 6Epidemiology, Instituto Nacional de Salud, Lima, 
Peru

Introduction: Established classifications of obstructive sleep apnea 
(OSA) severity include mild, moderate and severe sleep apnea. There is 
no information available on clinical characteristics when (AHI) is more 
than 100 events per hour, termed “Super OSA”.
Methods: We selected 21 index cases in our database [Anglo-American 
Sleep Clinic Lima Peru] who satisfy the criteria of AHI > 100 events per 
hour and those were compared with the group of moderate sleep apnea; 
these patients were diagnosed in the ensuing 2-3 weeks [12.4 ± 12.08 
days] after an index case was detected. Clinical and polysomnographic 
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data was collected from patients who have super sleep apnea and pa-
tients with moderate sleep apnea and were compared and evaluated.
Results: 21 cases of “super sleep apnea” [AHI 112.33 ± 11.62], repre-
senting 3% of the whole database, and 21 cases of moderate sleep apnea 
[AHI 21.14± 5.26] were compared. Patients with super sleep apnea have 
statistically significant worse oxygen saturation parameters, p90 (% of 
night oxygen saturation < 90%), higher body mass index (BMI), larger 
neck diameter, higher incidence of HTN, higher values of systolic and 
diastolic blood pressure, and higher sleepiness score at diagnosis [13.11 
± 5.49 vs. 7.71 ± 6.01]. Super OSA patients trended towards younger 
age and higher incidence of coronary artery disease. Higher BMI is the 
only variable that increased probability to have super OSA (OR=10.5, 
CI 95% 1.33-83.2).
Conclusion: 1- Super OSA is seen in 3% in our sleep clinic referred 
patient population. 2- Patients with super OSA have worse oxygenation 
parameters, higher incidence of HTN, larger anthropometric features 
and more sleepiness than patients with moderate sleep apnea. 3- Higher 
BMI is the only variable that increased probability of super OSA. 4- 
Further studies need to be done to characterize outcomes in patients with 
super OSA.

0450
OSA RISK AND STROKE AMONG BLACKS WITH 
METABOLIC SYNDROME
Dillon S1, Cunin M1, Zizi F1, Williams O3, Ravenell J2, Ogedegbe G2, 
Jean-Louis G1

1SUNY Downstate Medical Center, Brooklyn, NY, USA, 2Medicine, 
NYU, New York, NY, USA, 3Columbia University, New York, NY, USA

Introduction: The American Stroke Association estimates that stroke is 
the fourth leading cause of death in the United States, costing $74 billion 
in 2010. Emerging evidence suggests that sleep apnea is a strong risk 
factor for stroke. This study examined the prevalence of stroke among 
blacks in the MetSO cohort and explored whether blacks at risk for ob-
structive sleep apnea (OSA) are at greater risk for a stroke.
Methods: The present study utilized data from the Metabolic Syndrome 
Outcome (MetSO) study, an NIH-funded cohort study of blacks with 
metabolic syndrome. A total of 875 patients provided data for the anal-
ysis. Patients were diagnosed with metabolic syndrome using criteria 
articulated in the joint interim statement for harmonizing the metabolic 
syndrome (Circulation; Nov. 4, 2009). We assessed OSA risk using the 
Apnea Risk Evaluation System (ARES), defining high risk as a total 
ARES score ≥6. Patients provided informed consent under the supervi-
sion of the IRB at SUNY Downstate Medical Center. Data was coded 
and analyzed by an experienced statistician using SPSS 19.0.
Results: The average age of the sample was 62±14 years (range: 20-
97); 71% were female, and all were of black race/ethnicity. Seventy-
one percent reported finishing high school, and 43% reported annual 
income <10K. Ninety-three percent were diagnosed with hypertension, 
61% with diabetes, 72% with dyslipidemia, and 90% were overweight/
obese; 33% had a history of heart disease and 10% had a stroke. Using 
the ARES screener, we estimated that 48% were at high risk for OSA. 
Logistic regression analysis, adjusting for age and gender, showed that 
patients at risk for OSA had a nearly three-fold increase in odds of hav-
ing a stroke (OR=2.79, 95% CI: 1.64-4.73).
Conclusion: Prevalence of stroke in MetSO, a cohort of blacks with 
metabolic syndrome, is greater than in the general US population. Blacks 
at high OSA risk are particularly vulnerable to experiencing a stroke.
Support (If Any): This research was supported by funding from the NIH 
(R01MD004113, R25HL105444, R01HL095799, and P20MD006875).

0451
OSAS WITH INSOMNIA: CLINICAL FEATURES, CO- 
MORBIDITY AND MANAGEMENT OF AFFECTED PATIENTS
Silvestri R, Campolo L, Pisani L, Aricò I
Neurosciences, Sleep Medicine Center, Messina, Italy

Introduction: To assess clinical/ instrumental features of OSAS pa-
tients presenting with insomnia complaints.
Methods: A retrospective analysis of clinical charts of patients diag-
nosed with OSAS over the last 4 years in our sleep Center was per-
formed in order to compare patients with and without insomnia as far 
as nocturnal cardiorespiratory variables, anthropometric features, co-
morbidity, psychometric testing (ESS, PSQI, BDI, HAM-A, SF-36 2v) 
and adherence/response to therapy were concerned.
Results: 23/400 (5.7%) of OSAS patients reported insomnia (16 M and 
7 F, mean age 57.5, age range 37-80), mean BMI 32.5: 7 (30%) with 
initial insomnia and 16 maintenance insomnia. Most patients had mod-
erate/severe (78%) OSAS with a mean AHI of 30.6 and mean SaO2 of 
93% without statistical difference from the general OSAS sample. Only 
5 had EDS with a mean ESS score of 14.2 whereas mean ESS score (6.5) 
was overall significantly lower than that of the OSAS general sample 
(13). As far as comorbid disorders, all( hypertension (74%), dyslipid-
emia (61%), thyroidopathy (48%), COPD (39,1%), GERD (39%), heart 
disease (35%), diabetes (17%), RLS (8%) were more prevalent in the 
insomnia group with statistic significance only for thyroid and heart dis-
ease. Mean PSQI score 9.3, BDI 15.21, HAM-A 20.5 and quality of life 
(PCS 55.4 and MCS 55.6) were indicative of disturbed sleep, moderate 
depression, anxiety and poor quality of life. CPAP therapy was proposed 
to 16/23 patients (264/377 in the general OSAS group) with similar ad-
herence rate (69.5% versus 70.8%) and led to insomnia relief in 75% 
of patients with additional beneficial effect on anxiety/depression and 
quality of life scores, in the absence of hypnotic treatment.
Conclusion: Insomnia within OSAS was rarely (5.7%) reported in our 
sample compared to the whole sample of OSAS patients and to the lit-
erature most recent reports (39-50%). This could depend on cultural 
and environmental factors as well as on the type of clinical/instrumen-
tal screening .Risk factors for insomnia would be co-morbid thyroid 
and heart disease besides OSAS severity. Nonetheless special attention 
should be addressed to this minority population because of their emi-
nently treatable disadvantage.

0452
OBESITY AND OBSTRUCTIVE SLEEP APNEA IN THE 
PATHOGENESIS OF GASTROESOPHAGEAL REFLUX
Shepherd K1,3,4, Orr W1,2

1Lynn Institute for Healthcare Research, Oklahoma City, OK, USA, 
2Health Sciences Center, University of Oklahoma, Oklahoma City, OK, 
USA, 3West Australian Sleep Disorders Research Institute, Nedlands, 
WA, Australia, 4School of Anatomy and Human Biology, University of 
Western Australia, Nedlands, WA, Australia

Introduction: Obesity is well established as a causative factor in the 
pathogenesis of gastroesophageal reflux (GER). Obesity is also asso-
ciated with disturbed sleep. Speculation persists that obstructive sleep 
apnea (OSA) alters the dynamics of the gastroesophageal junction pre-
disposing to GER during sleep. The relative role of these two factors 
has not been investigated with regard to their effect on GER and sleep 
architecture.
Methods: Three groups of individuals were studied: i) 21 obese indi-
viduals with moderate to severe OSA (AHI ≥15)(OO); ii) 9 lean indi-
viduals with moderate to severe OSA)(LO); and iii) 18 obese individuals 
without OSA (AHI<5)(O). All underwent 24 hour esophageal pH and 
impedance monitoring and full polysomnography (PSG).
Results: There were no differences in gender or age between groups. 
The OO group had significantly more GER events over the 24 hour pe-
riod than the LO group (53±22 vs. 31±16, p<0.05), however the O group 
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were not significantly different from either of the other groups (40±13). 
During waking, the OO group had significantly more GER events than 
the O or LO groups (48±19 vs. 34±11 and 30±14, respectively, p<0.05). 
There were no differences in any measure of GER during sleep between 
groups. The total sleep time, sleep efficiency and measures of sleep frag-
mentation were not significantly different between groups. There was 
no difference in subjective daytime sleepiness (Epworth score) between 
groups.
Conclusion: 1) With regard to obesity and OSA in the pathogenesis of 
GER: i) obesity appears to be a significant variable since the LO group 
overall had fewer reflux events; andii) obese individuals without OSA 
were not different from obese individuals with severe OSA. 2) Sleep 
measures were not significantly different among the groups suggesting 
that obesity alone is associated with sleep disruption comparable to that 
noted in patients with severe OSA.

0453
THE ASSOCIATION OF OSA WITH DIABETIC 
RETINOPATHY IN SEVERE OBESE PATIENTS: THE ROLE 
OF HYPOXEMIA
Banerjee D1,2, Leong W3,4,5, Nolen M1, Punamiya V1, Grunstein R6, 
Taheri S3,4,5

1Academic Department of Sleep and Ventilation, Heart of England 
NHS Foundation Trust, Birmingham, United Kingdom, 2School of Life 
and Health Sciences, Aston University, Birmingham, United Kingdom, 
3School of Clinical and Experimental Medicine and Birmingham 
and Black Country NIHR CLAHRC, University of Birmingham, 
Birmingham, United Kingdom, 4Specialist Weight Management 
Services, Heart of England NHS Foundation Trust, Birmingham, 
United Kingdom, 5School of Health and Population Sciences, 
University of Birmingham, Birmingham, United Kingdom, 6NHMRC 
Centre for Integrated Research and Understanding of Sleep (CIRUS) 
Woolcock Institute of Medical Research, University of Sydney and 
Royal Prince Alfred Hospital, Sydney, NSW, Australia

Introduction: Apneas/hypopneas with hypoxemia may be associated 
with diabetic retinopathy (DR) and maculopathy (DMac). This study 
aimed to examine the association between OSA and hypoxemia with 
the presence of DR and DMac in severely obese patients with Type 2 
diabetes mellitus (DM).
Methods: Consecutive patients attending a specialist weight manage-
ment service and undergoing retinal screening and sleep studies between 
2009-2011. AHI>/=15/hr was used as diagnostic of moderate-severe 
OSA. <15/hr =control group.
Results: 121 patients were eligible. Twenty-eight were excluded be-
cause of incomplete data. From the remaining 93: (mean/median(SD/
IQR): BMI=47.3(8.3), age=52(10) yrs, diabetes duration=6(2-10) yrs, 
46 had AHI ≥15/hr. Patients with OSA were older (54±10 vs 49±10yrs, 
p=0.010) and more were male (56% vs. 25%, p=0.002). There were 
no differences between the OSA and control groups in ethnicity, the 
presence of co-morbidities, BMI, DM duration, number of diabetes 
medications, HbA1c and insulin treatment. OSA vs Control group: 
AHI: 37(23-74) vs 7(4-11) /hr, Mean O2: 93%(91-94) vs 94%(92-95), 
%TST<90%sats: 11%(2-25) vs 1%(0-3), MinO2sats: 76%(71-82) vs 
84%(82-88); (all P=or<0.001). There were no significant differences be-
tween both groups in the presence of DR (39% vs 38%), although more 
DMac in the OSA group but not significant (22% vs 13%, P=0.252). Lo-
gistic regression analysis found no association between the presence of 
DR and DMac with AHI, mean O2 sats, and %TST<90% O2 sats. There 
was, however, a significant association between Min O2 sats and DMac 
prevalence: odds ratio= 0.70 (0.53-0.93; P <0.05) but not with DR.
Conclusion: There was no significant association between the presence 
of moderate-severe OSA with DR and DMac in obese patients with DM. 
Min O2 sats and not %TST<90% may be associated with the presence 
of DMac but not DR. It therefore hypothesized that the minimal oxygen 

sats reached during sleep and not apnea/hypopnea frequency is more 
relevant in determining the presence of DMac.

0454
THE SEVERITY OF SLEEP APNOEA IN SOUTH ASIANS 
WITH EXTREME OBESITY
Leong W1,2, Banerjee D3,4, Taheri S1,2

1Medicine, University of Birmingham, Birmingham, United Kingdom, 
2Specialist Weight Management Services, Heart of England NHS 
Foundation Trust, Birmingham, United Kingdom, 3Academic 
Department of Sleep and Ventilation, Heart of England NHS 
Foundation Trust, Birmingham, United Kingdom, 4Aston Brain Centre, 
Aston University, Birmingham, United Kingdom

Introduction: The South Asian population (SA) is at high risk of car-
diovascular disease. This study compared the prevalence and severity of 
obstructive sleep apnoea (OSA) in SA and white European (WE) popu-
lations with extreme obesity.
Methods: Data from consecutive patients attending a specialist weight 
management service were analysed. Data included age, gender, ethnic-
ity, blood pressure, body mass index (BMI), and apnoea-hypopnoea in-
dex (AHI).
Results: Data were from 315 patients (72% women; 13% SA) with 
mean age and BMI of 46±12y and 49±8Kg/m2. SA were significantly 
younger (45±13y vs. 52±11y; p=0.04). The prevalence of OSA was 
85% in SA (66% in WE; p=0.017). The median AHI was higher (24/
hr; IQR 9.3, 57.6 vs. 9/hr; IQR 3.3, 27.0; p=0.001) with a lower mini-
mum oxygen saturation (77%, IQR77%,88% vs. 83%, IQR 65%, 84%; 
p=0.003) and an increased time spent <90% oxygen saturation during 
sleep amongst SA (2.3, IQR 0.2,16.0 vs. 8.4, IQR 1.0,25.4; p=0.032). 
Regression analysis showed an 84% (95%CI: 27 - 165%) increase in 
AHI+1 in SA compared to WE independent of age, gender, BMI, and 
co-morbidities.
Conclusion: Extreme obese SA had greater severity of OSA at a much 
younger age than WE. OSA may contribute to increased cardiovascu-
lar risk in SA compared to WE with extreme obesity. The mechanisms 
mediating the independent association between SA ethnicity and OSA 
require further investigation.

0455
DAYTIME SLEEPINESS IS RELATED TO GREATER 
INFLAMMATORY RESPONSE IN PATIENTS WITH 
OBSTRUCTIVE SLEEP APNEA WITHOUT METABOLIC 
SYNDROME
Andaku DK1, D’Almeida V1, Carneiro G2, Tufik S1, Togeiro SM1

1Psicobiologia, Universidade Federal de Sao Paulo, Sao Paulo, Brazil, 
2Endocrinologia, Universidade Federal de Sao Paulo, Sao Paulo, Brazil

Introduction: Excessive daytime sleepiness (EDS), a very common 
symptom of obstructive sleep apnea (OSA), can be involved on in-
creased cardiovascular risk, as much as metabolic syndrome (MetS). 
However, MetS may be an important confounder in the investigation 
of OSA and cardiovascular consequences. The aim of this study was to 
verify the association of daytime sleepiness with inflammation in pa-
tients with OSA in the absence of MetS.
Methods: Thirty-five male subjects without diagnostic of MetS (Adult 
Treatment Panel III) were distributed into a control group (n = 10) (43 ± 
10.6 years, waist circumference 89.1 ± 8.8 cm, Apnea-hypopnea index 
(AHI) 2.7 ± 1.5/hour); a non-EDS OSA group (n = 11) (42.4 ± 9.5 years, 
waist circumference 95.3 ± 8.1 cm, AHI 29.5 ± 22.8/hour); and a EDS 
OSA group (n=14) (45.4 ± 10.1 years, waist circumference 97.9 ± 4.5 
cm, AHI 38.2 ± 25.5/hour) . Concentrations of high sensitivity C-reac-
tive protein (hsCRP), lipid profile and fasting glucose were measured.
Results: Patients with OSA and excessive daytime sleepiness presented 
higher hsCRP concentrations than the other groups (p < 0.05 for both) 
even after adjustment for confounders. Univariate analysis showed that 



SLEEP, Volume 36, Abstract Supplement, 2013A159

B. Clinical Sleep Science I. Sleep Disorders – Breathing
hsCRP had a significant positive correlation with Epworth sleepiness 
scale, AHI, BMI , total cholesterol, LDL, and triglycerides and a signifi-
cant inverse correlation with HDL.
Conclusion: Greater inflammatory response was observed in OSA pa-
tients without MetS when daytime sleepiness was present.
Support (If Any): FAPESP (CEPID #98/14303-3), CNPq and AFIP.

0456
GENDER DIFFERENCE IN THE ASSOCIATION OF SNORING 
AND OBSTRUCTIVE SLEEP APNEA WITH CAROTID 
ATHEROSCLEROSIS
Kim J1, Pack A2, Hanlon AL1, Shin C3

1School of Nursing, University of Pennsylvania, Philadelphia, PA, 
USA, 2School of Medicine, University of Pennsylvania, Philadelphia, 
PA, USA, 3School of Medicine, Korea University, Seoul, Republic of 
Korea

Introduction: It is controversial whether the effect of snoring on carotid 
atherosclerosis is independent of obstructive sleep apnea (OSA). There-
fore, the purpose of the present study is to examine the independent as-
sociation of snoring and OSA with carotid atherosclerosis.
Methods: Subjects were derived from participants in an on-going co-
hort study of Korean adults. Out of 1,420 individuals who underwent 
home-based sleep monitoring by Embletta×100TM, 864 comprise 
the final sample, after excluding those on medication of hypertension, 
diabetes, or hyperlipidemia or having history of stroke, cardiovascular 
disease, or incomplete data. OSA was defined as a high apnea/hypop-
nea index of 5 or more. Habitual snoring was defined as self-reported 
snoring at least 4 nights per week, usually confirmed by bed partners. 
Carotid atherosclerosis was quantified by mean intima-media thickness 
(IMT) and presence of plaque on common carotid arteries, measured 
by B-mode ultrasonogram. General linear models and logistic regres-
sion models were generated to examine whether OSA and habitual snor-
ing are independent correlates of IMT and plaque, respectively. Models 
were estimated for men and women, separately, with adjustment for 
previously established covariates (age, body mass index (BMI), blood 
pressure (BP), lipid, drinking, and smoking).
Results: Among women, final multivariable models demonstrated that 
age (p<.001), BP (p<.001), triglyceride (p=0.038) and habitual snoring 
(p=0.013) were independent correlates of IMT, while aging (p=0.003), 
habitual snoring (p=0.058), and OSA (p=0.064) were independent cor-
relates of plaque. Among men, similarly, age (p<.001), BP (p=0.002), 
BMI (p<.001) and OSA (p=0.057) were revealed to be independently 
associated with IMT, whereas only age (p<.001) and smoking (p=0.024) 
were related to the presence of plaque.
Conclusion: The present findings suggest that snoring is more likely to 
cause subclinical changes on carotid arteries in women, whereas there 
is a gender difference in the relationship between OSA and carotid ath-
erosclerosis.
Support (If Any): This study was supported by a grant from the 
Korea Centers for Disease Control and Prevention [budgets 2009-
E00454-00, 2010-E71001-00, and 2011-E71004-00] and partly by the 
National Institute of Health/National Institution of Nursing Research 
[K99-NR013177].

0457
NASAL CONGESTION AND NON-ALLERGIC RHINITIS IN A 
LARGE COHORT OF TREATMENT-SEEKING PATIENTS AT 
A SLEEP MEDICAL CENTER
Foley-Shea MR1,2, Krakow BJ1,2, Ulibarri VA1,2

1Maimonides Sleep Arts & Sciences, Albuquerque, NM, USA, 2Sleep 
& Human Health Institute, Albuquerque, NM, USA

Introduction: Non-allergic rhinitis (NAR) is a common condition 
caused by external stimuli distinct from allergic rhinitis, but which 
shares symptoms of nasal congestion, stuffiness, or rhinorrhea. One 

meta-analysis suggests that 25% of the adult population suffers from 
NAR. We conducted a retrospective study on treatment-seeking patients 
at a community-based sleep medical center to determine the prevalence 
of non-allergic rhinitis.
Methods: With our unique online intake system, patients were asked 
about general congestion and non-allergic rhinitis symptoms through 
eight questions scored on a 0-4 Likert scale (higher scores indicative of 
worse symptoms): 5 specific to general congestion, stuffiness, and rhi-
norrhea (CSR) (symptoms occurring in morning, afternoon, evening, at 
bedtime, or upon awakening) and 3 specific to NAR (changes in weath-
er, changes in temperature, or wind blowing in face causing stuffiness or 
rhinorrhea). The total possible score for CSR and NAR was 20 and 12, 
respectively. Patients also completed the validated ESS and ISI.
Results: CSR symptoms were reported in 1993 (70%) of 2770 sleep 
patients [mean(SD) CSR score for CSR+ patients was 11.39(3.66) vs 
3.12(2.04) for CSR-]. Of these 1993, 1396 (70%) also reported symp-
toms of NAR [mean(SD) NAR score for NAR+ patients was 7.09(1.94) 
vs 1.71(1.57) for NAR-]. NAR was significantly associated with greater 
sleepiness, but with a very small effect (r=.16;p=.001). NAR was not 
associated with insomnia severity.
Conclusion: Greater than 50% of sleep center patients presented with 
non-allergic rhinitis symptoms, roughly double that of the general popu-
lation. Yet, few of the 1396 patients with non-allergic rhinitis were aware 
of prior evaluation for, diagnosis of, or receiving a prescription to treat 
NAR. Newer antihistamine nasal sprays (azelastine), an evidence-based 
therapy for non-allergic rhinitis, may benefit such patients. Last, future 
studies must investigate whether failure to treat non-allergic rhinitis 
hampers attempts to use PAP therapy in OSA or UARS patients.

0458
RELATIONSHIP BETWEEN OBSTRUCTIVE AIRWAY 
DISEASE AND SLEEP-DISORDERED BREATHING IN 
OLDER MEN
Omachi TA1, Redline S3, Blackwell T2, Ensrud KE4, Stone KL2

1Department of Medicine, University of California, San Francisco, 
San Francisco, CA, USA, 2California Pacific Medical Center Research 
Institute, San Francisco, CA, USA, 3Department of Medicine, Harvard 
Medical School, Boston, MA, USA, 4Department of Medicine, 
University of Minnesota, Minneapolis, MN, USA

Introduction: It had been presumed that obstructive airway diseases 
(OAD) would increase the risk of sleep-disordered breathing (SDB) 
until the unexpected findings of the Sleep Heart Health Study, which 
reported that OAD was associated with lower odds of SDB. To investi-
gate this surprising finding, we used the Outcomes of Sleep Disorders in 
Older Men study to examine the association of OAD with SDB.
Methods: Polysomnography and spirometry data from 884 men were 
analyzed. OAD was defined as FEV1/FVC<0.7 + FEV1<80% predicted. 
We examined associations with both apnea-hypopnea index (AHI) and 
apnea/hypopnea duration, using AHI≥15 to define SDB. We furthermore 
examined the association between OAD and arousal index, percentage 
sleep time in REM, and sleep efficiency.
Results: The average age was 81.1 ± 4.6 years. 13.1% of the cohort had 
OAD. SDB was less prevalent in those with OAD vs no OAD (13.8% 
vs 31.5%; p<0.001, χ2 test), and this finding remained after controlling 
for body habitus (body-mass index, neck size, and waist size) in multi-
variable analysis. In similar models, OAD compared to no OAD was 
furthermore associated with shorter apneas (Δ-5.3 sec; p<0.001), shorter 
hypopneas (Δ-2.1 sec; p<0.001), and lower arousal index (Δ-2.9 arous-
als/hour; p=0.025). It was borderline associated with lower percentage 
REM sleep time (Δ-1.5%; p=0.06). OAD was not associated with sleep 
efficiency. As a mediation analysis, controlling additionally for % REM 
sleep time did not eliminate the relationships between OAD and SDB.
Conclusion: OAD is associated with reduced odds of SDB, shorter du-
ration of apneas and hyopopneas, and lower arousal index in older men. 
However, OAD was also borderline associated with lower % REM sleep 
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time. This latter potential association might suggest a mechanism by 
which OAD may reduce SDB, but controlling for this factor in itself did 
not explain the relationship between OAD and reduced odds of SDB.
Support (If Any): Dr. Omachi is supported by NIH-NHLBI 
K23HL102159. The Osteoporotic Fractures in Men (MrOS) Study 
is supported by NIAMS, NIA, NCRR, and NIH Roadmap for Medi-
cal Research under the following grant numbers: U01 AR45580, 
U01 AR45614, U01 AR45632, U01 AR45647, U01 AR45654, U01 
AR45583, U01 AG18197, U01-AG027810, and UL1 RR024140. NHL-
BI provides funding for the MrOS Sleep ancillary study “Outcomes 
of Sleep Disorders in Older Men” under the following grant numbers: 
R01 HL071194, R01 HL070848, R01 HL070847, R01 HL070842, R01 
HL070841, R01 HL070837, R01 HL070838, and R01 HL070839.
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IS SLEEP APNEA ASSOCIATED WITH HYPERTENSION 
AMONG SOUTHEAST ASIAN YOUNG ADULTS?
Pensuksan W1, Chen X2, Lohsoonthorn V3, Lertmaharit S3,4, Gelaye B2, 
Williams MA2

1School of Nursing, Walailak University, Bangkok, Thailand, 
2Department of Epidemiology, Harvard School of Public Health, 
Boston, MA, USA, 3Department of Preventive and Social Medicine, 
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Introduction: Sleep apnea (SA) has been linked to hypertension in 
some but not all studies, most of which have been conducted among 
middle-aged and older individuals in North American and European 
countries. Few studies have focused on young adults, especially those 
in Southeast Asian countries undergoing epidemiologic transitions. This 
study examined associations of elevated blood pressure (BP) and hyper-
tension with SA among young adults.
Methods: A total of 2911 college students aged 18-28 years from seven 
universities in Thailand participated in this study. SA was assessed using 
the Berlin Questionnaire. Anthropometric measurements and BP were 
taken by trained research staff. Elevated BP and hypertension were de-
fined as resting BP≥120/80 mmHg and ≥140/90 mmHg, respectively. 
Multivariable logistic regression models were fitted to estimate odds 
ratios (ORs) and 95% confidence intervals (95% CIs) of elevated BP 
and hypertension with adjustment for sociodemographic and lifestyle 
factors. Stratified analyses were conducted to examine whether associa-
tions varied by sex and weight status.
Results: The prevalence of SA was 6.3%. Approximately 12.9% of 
participants had elevated BP and 4.5% had hypertension. Participants 
with SA had a >2-fold higher odds of having elevated BP (OR=2.38; 
95% CI=1.68-3.39) and hypertension (OR=2.55; 95% CI=1.57-4.15), 
respectively. Associations of similar magnitudes were observed among 
men and women. However, the associations were only evident among 
overweight and obese individuals. When body mass index (a covariate 
in the causal pathway of SA and hypertension) was adjusted for, associa-
tions were greatly attenuated.
Conclusion: SA among overweight and obese young adults is associ-
ated with elevated BP and hypertension. Obesity, a risk factor for SA, 
is also a potent risk factor for cardiovascular disease. If confirmed in 
prospective studies, enhanced efforts directed towards screening and 
diagnosing SA among young adults, particularly those with other car-
diovascular disease risk factors, may be one strategy for improving car-
diovascular health.
Support (If Any): This study was supported by grants from NIH/NIM-
HD (T37-MD001449) and NIH/NCRR/NCATS (8UL1TR000170).

0460
FREQUENT DRIVING IS COMMON AMONG PATIENTS 
DIAGNOSED WITH OBSTRUCTIVE SLEEP APNEA IN THE 
EUROPEAN SLEEP APNEA DATABASE (ESADA)
Karimi M, Hedner J, Lombardi C, McNicholas W, Montserrat J, 
Penzel T, Riha RL, Rodenstein D, Grote L
ESADA Office, University of Gothenburg, Gothenburg, Sweden

Introduction: Obstructive sleep apnea (OSA) is associated with hyper-
somnolence leading to a 2-7 fold increased risk for traffic accident. In 
the current study, we addressed a large cohort of referred OSA patients 
in order to determine the prevalence of factors that may influence traffic 
safety in OSA. In particular, we aimed to investigate traffic exposure as 
an important confounder of accident risk.
Methods: The study included 8946 patients (mean age 51.8 (12.5) 
years, BMI 31.2 (6.6) kg/m2) with suspected OSA referred to 25 sleep 
centers in 18 countries participating in the European Sleep Apnea Da-
tabase (ESADA) project. Exposure to traffic by yearly driving distance 
(km/year), driving license (DL) status, daytime sleepiness, apnea activ-
ity, anthropometric measures, and comorbidities were recorded.
Results: Frequent drivers (≥15,000km/year, median [IQR] 22,000 
[18,000-35,000] km/year) were highly prevalent (49%) and one third 
of these were diagnosed with severe OSA (AHI 50.3 [38.6-66.0] n/h). 
Exposure to traffic (km/year) was positively associated with waist-hip-
ratio, diastolic blood pressure, male gender and several measures of in-
creased sleep pressure like ODI (oxygen-desaturation-index), Epworth 
sleepiness scale (ESS), and decreased subjective sleep time (all p≤0.02). 
Independent predictors for ESS score in drivers included ODI, mean 
oxygen saturation, driving distance, age, BMI, and female gender (all 
p≤0.03). Apnea-Hypopnea Index (AHI) was lower among patients with 
a DL (16.9 [6.0-37.4]n/h vs. 17.9 [6.9-39.3] n/h, p≤0.03. Cardiovascular, 
metabolic, and psychiatric co-morbidities were all less common among 
drivers (all p≤0.004) and decreased along with driving distance (p<0.01).
Conclusion: Frequent driving provides a potential risk exposure for ac-
cidents and is highly prevalent among patients investigated for OSA. 
Furthermore, frequent driving was associated with significant sleep ap-
nea and self-rated hypersomnolence. Hypoxic indices rather than AHI 
are independently associated with daytime sleepiness in drivers.
Support (If Any): The ESADA study is supported by enabling grants 
from RESMED and PHILIPS RESPIRONICS. The ESADA network 
has been supported by the EU COST Action B 26.
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SEX DIFFERENCES IN THE IMPACT OF OBSTRUCTIVE 
SLEEP APNEA ON GLUCOSE METABOLISM: ROLE OF 
INTERMITTENT HYPOXEMIA AND MICROAROUSALS
Temple KA, Leproult R, Morselli LL, Tasali E, Whitmore H, Ehrmann 
DA, Van Cauter E, Mokhlesi B
Department of Medicine, University of Chicago, Chicago, IL, USA

Introduction: We sought to determine if there are sex differences in 
the impact of OSA on glucose metabolism, and to dissect the respective 
roles of intermittent hypoxemia and microarousals.
Methods: 139 overweight/obese men and women without diabetes had 
an overnight polysomnogram to determine OSA status (AHI≥5). Glu-
cose tolerance was assessed by the incremental area under the curve 
(iAUC) of glucose during the 2-hour oral glucose tolerance test (OGTT). 
Pancreatic beta-cell response was assessed by the AUC of homeostatic 
model assessment beta (HOMA-B) and by the iAUC of insulin secretion 
rate (ISR). All analyses were adjusted for age, BMI, and ethnicity-based 
diabetes risk.
Results: 42 men and 36 women had OSA (75% vs 43%; p<0.001). The 
presence of OSA was associated with reduced glucose tolerance with a 
graded relationship with increasing OSA severity determined by AHI 
(p=0.04), without significant sex differences. 3% oxygen destauration 
index (ODI) alone (p=0.14) or microarousal index (MAI) alone (p=0.21) 
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were not significantly associated with iAUC glucose. With increasing 
AHI, there was a significant increase in iAUC ISR (p=0.01). ODI alone 
was not a significant predictor of iAUC ISR (p=0.07). However, there 
was a sex difference in the negative impact of MAI on the iAUC ISR 
(p=0.04) where women were more affected than men. Similarly, there 
was a sex difference in the impact of AHI on AUC HOMA-B (p=0.030 
and this sex difference appeared mostly due to a greater impact of MAI 
in women (p=0.01).
Conclusion: The adverse impact of increasing AHI on glucose tolerance 
is similar in men and women. The negative impact of OSA on beta-cell 
response is larger in women than in men, potentially resulting in an over-
all greater risk of diabetes in women with OSA. Sex differences in the 
impact of increasing OSA severity on beta-cell response appears to be 
mostly explained by MAI and not ODI.
Support (If Any): This work was supported by NIH grants ULl-
RR024999, P50-HD057796, R01-HL75025, PO1 AG-11412, P60-
DK020595 and by the ResMed Foundation.
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CARDIOVASCULAR RISK AMONG SLEEP DISORDERED 
BREATHING, INSOMNIA, AND COMORBID SLEEP 
DISORDERED BREATHING AND INSOMNIA
Luyster F1, Mulukutla S2, Aiyer A2, Kip KE3, Reis SE2,4, Strollo PJ2,4
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Introduction: Both sleep disordered breathing (SDB) and insomnia have 
been linked to an increased risk of cardiovascular disease. Although high 
rates of comorbid SDB and insomnia (CoSDB) are gaining recognition, 
little is known about cardiovascular risk in this population. The aim of 
this study was to determine if cardiovascular risk differs between indi-
viduals with insomnia only (INS), SDB only (SDB), and CoSDB.
Methods: This is a cross-sectional observational cohort of participants 
from the community-based Heart SCORE study (N = 892): 561 with 
INS (Insomnia Symptom Questionnaire), 166 with SDB (loud snor-
ing, stop breathing, or gasping during sleep ≥ 3 times per week), and 
165 with CoSDB. Baseline assessments of cardiovascular risk factors 
included total cholesterol, HDL cholesterol, presence of metabolic syn-
drome, blood pressure (BP), and resting brachial artery diameter (mm) 
measured by B-mode ultrasonography. Linear and logistic regressions 
controlling for age, sex, race, smoking, history of diabetes, education, 
and body mass index (BMI) were conducted.
Results: The CoSDB group was younger, had a higher percentage of 
non-whites, and higher BMI than INS and SDB groups. No differences 
in total cholesterol or HDL cholesterol were found between the 3 groups. 
SDB was more likely to have the metabolic syndrome than INS and 
CoSDB. The likelihood of being prehypertensive (systolic BP: 120-
139 or diastolic BP: 80-89) was similar between the 3 groups. SDB and 
CoSDB (54% vs. 60%) had similar likelihoods of being hypertensive 
(systolic BP: ≥140 or diastolic BP: ≥90) and INS (43%) was less likely 
than CoSDB group to be hypertensive. Brachial artery diameter was 
similar between SDB and CoSDB (3.8 ± 0.8 vs. 3.8 ± .07) and larger 
than INS (3.5 ± 0.7).
Conclusion: SDB and CoSDB patient populations have a similar in-
creased risk of cardiovascular disease compared to those with INS.
Support (If Any): PA DOH MD-02-384
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Introduction: Nocturia is a common symptom in obstructive sleep ap-
nea (OSA) patients and it was also found to be pathophysiologically 
related to OSA. Our aim is to determine the clinical characteristics, poly-
somnographic findings, and predictors for frequent nocturia as well as 
predictors for cardiovascular-related diseases in nocturic OSA patients.
Methods: We reviewed 593 baseline polysomnographic studies from 
laboratory, since 1st April 2011 to 31st March 2012. We included adult 
patients more than 18 years of age with an apnea hypopnea index (AHI) 
≥ 5 from baseline polysomnography. Our criteria for nocturia and non-
nocturia (I) nocturia≥3 times/week and (II) nocturia<3 times/week, re-
spectively.
Results: We found 321 OSA patients, who met our criteria, in which 
216 patients (67%) found to have nocturia. When comparing with non-
nocturic OSA patients, the nocturic OSA patients were older, had worse 
sleep efficiency, and had more fragmented sleep indicated by higher 
wake after sleep onset (WASO) and %NREM1. Additionally, severity of 
sleep apnea was more in nocturic group in terms of (I) higher obstructive 
and mixed apnea indices, total AHI, total RDI, and non-REM RDI (II) 
lower mean and nadir oxygen saturations, and (III) higher %sleep time 
with oxygen saturation below 90%. Moderate to severe OSA , history of 
coronary artery disease, and hypertension were observed more in noc-
turic group. Age>60, WASO>30 minutes, and %sleep time with oxygen 
saturation below 90% were significant predictors for having nocturia. 
Older age and higher BMI were significant predictors for developing 
cardiovascular-related diseases among nocturic OSA patients.
Conclusion: In OSA patients, nocturia is an important symptom which 
appeared to be correlated with moderate to severe OSA and also car-
diovascular-related diseases. Age>60, prolonged nocturnal awakenings, 
and %sleep time with oxygen saturation below 90% were the predictors 
for nocturia in OSA patients. Old age and obesity were observed to be 
risk factors for developing cardiovascular-related diseases among noc-
turic OSA patients.

0464
POLYSOMNOGRAPHIC AND CLINICAL PRESENTATIONS 
AND PREDICTORS FOR CARDIOVASCULAR-RELATED 
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EXCESSIVE DAYTIME SLEEPINESS AMONG ASIANS
Pereirasamy L1,3, Teerapraipruk B2, Chirakalwasan N1,2
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Introduction: Excessive daytime sleepiness (EDS) is a common pre-
senting symptom among patients with obstructive sleep apnea (OSA) 
which can reduce quality of life and increase risks of automobile ac-
cidents. The aim of this study was to determine clinical characteristics, 
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polysomnographic findings, and predictors of EDS and cardiovascular-
related diseases in sleepy OSA patients.
Methods: We retrospectively reviewed 593 polysomnographic studies 
from our sleep laboratory from 1st April 2011 till 31st March 2012. We 
included adult patients more than 18 years of age with an apnea hypop-
nea index (AHI) ≥ 5 from baseline polysomnography. EDS was defined 
by an Epworth Sleepiness Scale score of 10 or more.
Results: We analysed 317 patients with OSA who met the inclusion 
criteria. 168 patients (51.1%) were noted to have EDS. Most sleepy 
OSA patients when compared to non-sleepy OSA patients were younger, 
predominantly male sex, had higher BMI, larger neck circumference, 
and louder snoring intensity (p<0.05). We also found the trend towards 
lower mean and nadir oxygen saturations in the sleepy OSA patients 
as compared to non-sleepy OSA patients (92.2% vs 93.7%; p=0.056 
and 76.1% vs 78.5%; p=0.14, respectively). BMI >30 and presence of 
restless leg syndrome were significant predictors for sleepiness in OSA 
patients while female gender appeared to be protective. Age>60, higher 
REM RDI, and wake after sleep onset (WASO) >30 minutes appeared 
as risk factors for developing cardiovascular-related diseases in sleepy 
OSA patients.
Conclusion: Majority of OSA patients were observed to have excessive 
daytime sleepiness. BMI>30 and restless leg syndrome were observed 
to be predictors for having EDS in OSA patients; contrary to female gen-
der which was found to be a protective factor. Old age, severe RDI dur-
ing REM sleep, and prolonged nocturnal awakenings were observed to 
be risk factors for cardiovascular-related disease in sleepy OSA patients.

0465
TYPE OF ANTIHYPERTENSIVE DRUG CLASS AND 
CONTROL OF BLOOD PRESSURE IN OBSTRUCTIVE SLEEP 
APNEA - RESULTS FROM THE EUROPEAN SLEEP APNEA 
DATABASE (ESADA)
Grote L, Parati G, McNicholas W, Sliwinski P, Tkacova R, Schulz R, 
Verbraecken J, Saaresranta T, Pepin J, Hedner J
ESADA Office, University of Gothenburg, Gothenburg, Sweden

Introduction: Obstructive sleep apnea (OSA) has been causally linked 
to hypertension. Poorly controlled hypertension (HT) appears to be 
common in patients with OSA. It is unknown if a specific antihyperten-
sive drug (AHD) class provides a particularly effective blood pressure 
(BP) control in patients with OSA. The current analysis addressed the 
association between BP and type of medication in a large population 
of OSA patients registered in the multi-centre ESADA study (25 sleep 
centers in 18 European countries).
Methods: Anthropometrics, sleep apnea severity and BP were assessed 
at baseline in 10729 patients. Office BP was classified according to 
established criteria for uncontrolled HT (cut-off 140/90 mmHg). Type 
of AHD was determined according to ATC and coded for beta block-
er (BB), renin-angiotensin blocker (RAB), calcium channel blocker 
(CCB), centrally acting antihypertensive (CAH), or diuretic (DIUR).
Results: A total of 1855 patients (mean age 56.3±0.2 yr, BMI 32.5±0.5 
kg/m2, AHI 30.3±0.6 n/h, systolic/diastolic BP 138.5±0.4/85.3±0.3 
mmHg) met the analysis criteria established hypertension and treatment 
with a single AHD. Office blood pressure control was adequate in 41.8% 
of patients, whereas 58.2% had uncontrolled hypertension with either a 
systolic (19.1%), diastolic (8.8%) or combined (30.3%) elevation of of-
fice BP. A significant difference in systolic BP control by AHD class was 
identified only for BB (136.2±0.8 mmHg) vs. RAB (139.5±0.6 mmHg 
(p=0.018). Heart rate and rate pressure product were systematically low-
er in patients on BB (ANOVA, p<0.001). Diastolic and mean BP did not 
differ between AHD classes. There was no dose response relationship 
between OSA severity and the superiority of BB on BP control.
Conclusion: The data indicate superior beneficial hemodynamic effects 
of BB treatment in hypertensive OSA patients. Elevated sympathoad-
renergic activity may provide a mechanism explaining a pronounced ef-

fect of BB in OSA patients. Randomized trials are warranted to confirm 
these novel observational findings.
Support (If Any): The ESADA study is supported by enabling grants 
from RESMED and PHILIPS RESPIRONICS. The ESADA network 
has been supported by the EU COST Action B 26.
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Introduction: Obstructive sleep apnea (OSA) is associated with auto-
nomic dysfunction, including impaired peripheral and central vascular 
responsivity to acute autonomic stimuli. Such functions differ by sex in 
the general population, and women show more brain injury than men 
with the disorder, suggesting that women with OSA may show a differ-
ent degree and nature of autonomic impairment than men. We assessed 
heart rate (HR) and global brain blood flow and volume changes using 
the whole-brain blood oxygenation level dependent (BOLD) signal, in 
female and male OSA patients in response to three autonomic challenges.
Methods: We studied 94 subjects, including recently-diagnosed, un-
treated, moderate-to-severe OSA patients (6 female, age 52.1±8.1, AHI 
27.6±15.6; 31 male, age 45.3±8.4, AHI 37.4±19.6) and healthy control 
subjects (20 female, age 50.5±8.1; 37 male, age 45.6±9.2). We measured 
BOLD and HR signals while subjects performed four Valsalva maneu-
vers, four static hand grip tasks, and a foot cold pressure challenge. We 
assessed group and time differences by repeated-measures ANOVA.
Results: Group differences (p < 0.05) in HR and BOLD appeared be-
tween control male and females to all challenges. Male OSA vs. control 
differences in HR appeared to all challenges, and in BOLD to the cold 
pressor and hand grip. Female OSA vs. control differences appeared in 
HR and BOLD to all challenges. The Valsalva HR showed female OSA 
vs. control differences throughout and after the 18 s challenge, whereas 
male differences only appeared 10 s into the challenge, but remained 30 
s after the end of the task. The handgrip HR differences in female OSA 
only appeared 4-6 s into the challenge, whereas male differences were 
at 2-4 s and 14-18 s, and for 15 s during recovery. The cold pressor HR 
differences in female OSA appeared from 36 s into the challenge and 8 
s into the recovery, whereas male differences appeared immediately and 
lasted throughout recovery.
Conclusion: Male and female OSA and healthy controls show very dif-
ferent vascular reactivity in the brain and periphery in response to au-
tonomic stimuli. The OSA-related impairments differ greatly between 
males and females, and may be related to differences in brain pathology 
between the sexes.
Support (If Any): National Institutes of Health NR-011230 (PMM)
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Introduction: Sleep-disordered breathing (SDB) is associated with fetal 
growth retardation (FGR), preeclampsia (PreE) and preterm birth (PTB 
< 37 weeks of gestation). The Berlin Questionnaire (BQ) is an instru-
ment validated in primary care populations that identifies persons at high 
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risk for SDB (HR-SDB). We assessed the utility of the BQ for predicting 
pregnancy complications.
Methods: Women with normal pregnancies completed the BQ initially 
in the 2nd trimester with a planned repeat assessment in the 3rd trimes-
ter. The BQ comprises 3 sections: 1) snoring severity, 2) fatigue sever-
ity, and 3) either obesity (defined as BMI >30) or chronic hypertension. 
HR-SDB is present if at least 2 of 3 sections are scored abnormal. The 
primary outcome was FGR, defined as a birth weight <10th%ile for 
gestation. Sample size and statistical power calculations assumed 25% 
would be HR-SDB & 10% would have FGR: 500 women would have 
90% power to detect an odds ratio of at least 2.5. Secondary outcomes 
included PreE, PTB, gestational diabetes (GDM) and a Composite of 
PreE, FGR or PTB.
Results: 500 women, age 23±5 y, BMI 29±7.5, completed the initial 
BQ at a mean 16±4 weeks of gestation, and 476 (95%) with pregnancy 
outcomes were delivered at 38.8±3 weeks. HR-SDB was observed in 
34% at the initial visit. Complications rates with (odds ratios and 95% 
confidence intervals) included: FGR-7.2% (0.59; 0.26,1.3), PreE-7.4% 
(1.2; 0.58,2.4), PTB-7.8% (0.71; 0.34,1.5), GDM-2.3% (2.4; 0.73,8.1) 
and Composite-19% (0.69; 0.42,1.1). We also repeated these analyses 
with 450 women who completed the 3rd trimester BQ at 30±1 weeks. 
Here the only significant relationship was with GDM (p=0.03); how-
ever, after controlling for obesity, the relationship was not significant. 
80% of women who were HR-SDB at the initial visit and 69% at the 3rd 
trimester visit were obese.
Conclusion: HR-SDB from an abnormal BQ was common in our 
population but a poor predictor of pregnancy complications previously 
reported to be associated with obstructive sleep apnea (based on poly-
somnography). Inclusion of obesity as a BQ component of HR-SDB in 
a young, generally obese obstetric population may explain the observed 
high rate and also the GDM association. Additional research may de-
velop and validate better screening tests for use in pregnant populations.
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COMPARISON OF POLYSOMNOGRAPHIC AND 
CLINICAL PRESENTATIONS AND PREDICTORS FOR 
CARDIOVASCULAR-RELATED DISEASES BETWEEN 
HABITUAL SIDE-SLEEPING AND HABITUAL BACK-
SLEEPING OBSTRUCTIVE SLEEP APNEA AMONG ASIANS
Chirakalwasan N1,2, Teerapraipruk B2, Pereirasamy L1,3

1Faculty of Medicine, Department of Medicine, Pulmonary and Critical 
Care Division, Chulalongkorn University, Excellence Center for Sleep 
Medicine, King Chulalongkorn MemorialHospital/Thai Red Cross 
Society, Bangkok, Thailand, 2Excellence Center for Sleep Disorders, 
King Chulalongkorn Memorial Hospital/Thai Red Cross Society, 
Bangkok, Thailand, 3Department of Respiratory Medicine, Penang 
General Hospital, Penang, Malaysia

Introduction: Our prior investigation found positional sleep apnea 
accounting for approximately 70% of Asian obstructive sleep apnea 
(OSA) patients. We hypothesized that the habitual side sleeping, when 
compared to the habitual back sleeping, may indicate an OSA deterring 
mechanism among OSA patients.
Methods: We retrospectively reviewed 593 polysomnographic studies 
from our sleep laboratory from 1st April 2011 till 31st March 2012. We 
included adult patients more than 18 years of age with an apnea hypop-
nea index (AHI) ≥ 5 from baseline polysomnography. Habitual sleep 
position was obtained from the pre-test questionnaire.
Results: We analysed 321 patients with OSA who met the inclusion 
criteria. 163 patients (50.8%) were noted to be habitual side sleepers and 
158 (49.2%) were noted to be habitual back sleepers. Most habitual side-
sleeper OSA patients when compared to habitual back-sleeper We anal-
ysed 321 patients with OSA who met the inclusion criteria. 163 patients 
(50.8%) were noted to be habitual side sleepers and 158 patients (49.2%) 
were noted to be habitual back sleepers. Most habitual side-sleeping 
OSA patients when compared to habitual back-sleeping OSA patients 

were found to have higher BMI and reported more frequent snoring. We 
also found the differences in polysomnographic findings in which lower 
mean oxygen saturation and higher non-supine RDI were observed in 
habitual side sleepers as compared to habitual back-sleeping OSA pa-
tients. Only female sex was a significant predictor for being a habitual 
side sleeper. BMI>30, Age>60, and wake after sleep onset (WASO)>30 
minutes appeared as risk factors for developing cardiovascular-related 
diseases in habitual side-sleeping OSA patients.
Conclusion: Approximately half of OSA patients were observed to be 
habitual side sleepers. In comparison to habitual back-sleeping OSA pa-
tients, the habitual side sleepers were observed to be more obese, having 
more snoring, and more severe nocturnal oxygen desaturations. Surpris-
ingly, they appeared to have higher RDI during their assumed OSA de-
terring position; the side position, than the habitual back-sleeping OSA 
patients. This is an important finding which indicates that early diag-
nosis and treatment of habitual side sleepers are needed because this 
group of OSA patients was observed to have more severe disease and 
positional therapy did not appear to be effective.

0469
ASSESSMENT OF PERI-OPERATIVE OUTCOMES 
IN PATIENTS UNDERGOING TOTAL HIP AND KNEE 
ARTHROPLASTY SCREENED FOR OBSTRUCTIVE SLEEP 
APNEA
Chang NS1, Becker KA1, Myung SR1, Woodrum R1, Vassantachart PB1, 
Taylor AM1, Hwang D1,2
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Introduction: Presence of sleep apnea (OSA) may impact post-
operative outcomes. We retrospectively assess clinical outcomes 
and healthcare utilization in patients who underwent total hip 
and knee arthroplasty (THA and TKA) that were pre-operatively 
screened for OSA.
Methods: Kaiser Permanente (Fontana) identifies patients at high risk 
for OSA with planned THA and TKA using STOP-BANG question-
naire, and those with score ≥3 subsequently receive single-channel air-
flow-based portable monitor (RU Sleeping, Philips) to stratify severity. 
They are also subsequently referred for formal polysomnography but 
not necessarily performed prior to surgery. We retrospectively evaluated 
post-operative complication rates, hospital length of stay (LOS), and 
post-discharge clinic utilization and utilization of emergency services 
based on OSA presence and severity.
Results: Chart review was performed for 27 patients (17 male, 10 fe-
males; age 68.7±8.3; 8 THA, 19 TKA). 8 post-operative complications 
were seen but only 2 cardiopulmonary related complications (1 cardiac 
arrest, 1 mental status change requiring Naloxone) both in patients with 
no OSA. Post-operative hospital LOS showed no statistically signifi-
cant differences in patients with “No OSA” AHI<5 or RU sleeping <10 
(n=6, LOS 4±4.1) versus “Mild OSA” AHI 5-19 or RU Sleeping 10-29 
(n=4, LOS 2.5±0.6) versus “Severe OSA” AHI >20 or RU Sleeping >30 
(n=17, LOS 2.0±0.8). Post-discharge use of emergency services was 
highest in “Severe OSA” group with 5 ER visits compared to “No OSA” 
(2 visits) and “Mild OSA” (0 visits), but not statistically significant. In 
the 3 patients on post-operative CPAP use (1 Severe, 2 Mild), none ex-
perienced post-operative complications.
Conclusion: There was no clear relationship between OSA presence/
severity and rates of post-operative complications nor did OSA sig-
nificantly impact hospital and emergency service utilization. This 
may be related to insufficient study power, and inclusion of additional 
patients is pending.
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SLEEP RELATED VENTILATORY CHANGES AND EFFECT 
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Badr M1,2, Chowdhuri S1,2
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Division, Wayne State University, Detroit, MI, USA

Introduction: Epidemiologic studies report increased prevalence of 
central sleep apnea in elderly individuals. While oscillatory breathing 
has been described in lighter stages of sleep in elderly individuals 
with and without sleep apnea, the underlying mechanisms are un-
clear. Our aims were to determine whether (1) age-related changes 
in ventilation occur at sleep onset, and (2) intermittent hypoxia (IH) 
contributes to sleep fragmentation and oscillatory breathing pattern 
in elderly adults.
Methods: We studied 7 older (mean±sd: age 64.1±10.4 yr, BMI 
26.4±3.4 kg/m2) and 4 young (age 30.5±6.4 yr, BMI 26.9±4.6 kg/m2) 
healthy individuals during NREM sleep. Minute ventilation (Vi), tim-
ing and inspiratory upper airway resistance (UAR) were measured dur-
ing baseline control and following the IH protocol, that consisted of 15 
one minute episodes of isocapnic hypoxia each separated by one minute 
of room air. We compared the measured parameters at sleep onset dur-
ing transition from wake (alpha waves) to N1 sleep (theta waves), each 
phase consisting of 2-3 consecutive breaths. Measurements obtained at 
sleep onset (theta) were expressed as percent of wake (alpha). We also 
analyzed arousal index (AASM 1992) and EEG power spectral analysis 
in 6 older adults at baseline and during the recovery period following IH 
for up to 20 minutes. Results are expressed as mean ± SEM.
Results: The changes in tidal volume and Vi from alpha to theta NREM 
sleep were similar in older vs young subjects: 89.6±6.6% vs 86.8±5.8% 
and 96.2±3.9% vs 92.1±3.9% respectively, p=ns. Changes in timing, 
PetCO2, and UAR at sleep onset were also similar. In elderly individu-
als, the arousal index increased in the recovery period following IH from 
19.0±4.9/h vs 41.0±7.9/hr (p=0.01), indicating increased sleep fragmen-
tation; however, the delta (0.75-3.75Hz) and theta power (4.0 - 7.75Hz) 
were not significantly different following IH.
Conclusion: There are no age-related differences in ventilatory changes 
at sleep onset. However, increased sleep fragmentation following IH 
may contribute to breathing instability in older adults.
Support (If Any): VHA Career Development Award-2 Merit Review 
Award
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Introduction: Obstructive sleep apnea (OSA) has been reported to be 
associated with an enhanced risk of perioperative and postoperative 
complications. Patients undergoing bariatric surgery are considered to 
be at high risk for OSA, with prevalence rates estimated at 70% or great-
er. Therefore, practice guidelines recommend the evaluation of these 
patients for sleep disordered breathing prior to weight reduction surgery. 
Complication rates of bariatric surgery are estimated to be less than 10%. 
However, prior studies have not examined the role of severe OSA in this 
complication rate. Therefore, we examined the postoperative complica-
tion rates of severe OSA patients undergoing bariatric surgery.
Methods: 314 morbidly obese patients planning to undergo bariatric 
surgery at TJUH between April 2009 and December 2011 received a 
comprehensive office-based evaluation followed by polysomnography. 
Inpatient clinical charts were retrospectively reviewed on all patients 
who underwent surgery for the assessment of complications during their 

hospital stay and during the 30-day post-operative period. Severe OSA, 
defined as an apnea/hypopnea index of 30 or above, was identified in 
40 patients.
Results: 11 patients experience a total of 14 complications, giving a 
complication rate of 27.5%. The 14 complications were further sub-cat-
egorized as 4 cardiovascular, 3 pulmonary, 4 surgical, 2 post-operative 
fevers and 1 fistula thrombus. Of the 11 patients, 2 patients experienced 
complications that required re-admission. 3 additional re-admissions oc-
curred that were not associated with post-operative complications. There 
was no 30 day mortality.
Conclusion: In patients with severe OSA and morbid obesity, the com-
plication rate following bariatric surgery was 27.5%, significantly higher 
than the previously estimated complication rate of 10%.
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DOES PLASMA CONCENTRATION OF APOPTOSIS 
INHIBITOR OF MACROPHAGES REFLECT THE SEVERITY 
OF SYSTEMIC INFLAMMATION IN PATIENTS WITH 
OBSTRUCTIVE SLEEP APNEA SYNDROME?
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Introduction: The apoptosis inhibitor of macrophages (AIM) is a pep-
tide that has important roles in the processes inducing chronic inflam-
mation in visceral fat. At present, AIM is known (1) to be increased in 
blood concentration according to obesity progression and (2) to directly 
affect adipose tissue to induce lipolysis which stimulates release of free 
fatty acids and consequently induces infiltration of macrophages. AIM 
dynamics in OSAS remains unknown.
Methods: This study aimed to compare plasma AIM concentration 
(CAIM) changes in OSAS patients before and after nCPAP therapy and 
to evaluate the usefulness of AIM as a marker for chronic inflammation 
of visceral fat in OSAS. Out of 62 male patients who visited the Division 
of Behavioral Sleep Medicine, Iwate Medical University with a suspi-
cion of concomitant OSAS based on snoring, respiratory arrest during 
sleep, daytime sleepiness, diabetes mellitus, and drug-resistant hyper-
tension, followed by admission to undergo PSG, this study included 27 
patients who were started on nCPAP therapy and provided consent for 
PSG using nCPAP therapy. CAIM, plasma leptin concentrations (CLep) 
and plasma highly-sensitive C-reactive protein concentrations (hsCRP) 
were measured with CircuLex Human AIM/CD5L/Sp α Enzyme-linked 
Immunosorbent Assay Kit, PHOENIX Leptin ELISA Kit, and SIE-
MENS CardioPhase hsCRP Kit, respectively.
Results: CAIM correlated positively with the AHI, the arousal index, 
and the desaturation index. However, there was no correlation with 
BMI. CAIM were significantly higher in the AHI ≥30 group than in the 
AHI <30 group. And, CAIM were significantly decreased after nCPAP 
therapy. CLep correlated positively with AHI, the arousal index, and 
the desaturation index. In comparison by severity, the concentrations 
tended to be increased in the AHI ≥30 group but the difference did 
not reach statistical significance. Morover, CLep were significantly 
decreased after nCPAP therapy. Although hsCRP did not correlate 
with either AHI or the arousal index, there was a positive correla-
tion with the desaturation index. However, comparison between the 
AHI ≥30 and AHI <30 groups revealed no significant difference in 
hsCRP, nor was there any significant difference between before and 
after nCPAP therapy.
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Conclusion: This study suggested that AIM might be a novel marker 
not only for the existence of chronic inflammation of visceral fat due to 
OSAS but also for the severity of sleep-disordered breathing.
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1Pulmonary and Sleep Medicine, James A. Lovell Federal Health Care 
Center, North Chicago, IL, USA, 2Rosalind Franklin University of 
Medicine and Science, Chicago Medical School, North Chicago, IL, 
USA, 3Brookdale Hospital and Medical Center, Brooklyn, NY, USA, 
4McMaster University, Hamilton, ON, Canada

Introduction: Intermittent hypoxia associated with Obstructive sleep 
apnea (OSA) increases sympathetic activity and may cause systemic in-
flammation which may contribute to Coronary artery disease (CAD). 
Markers of inflammation, C reactive protein (CRP) is reported to be el-
evated in OSA, which may correlate with severity of OSA.
Methods: Systematic review was conducted using PubMed and Co-
chrane library by utilizing different combinations of key words; sleep 
apnea, inflammatory markers and CRP. Inclusion criteria were: English 
articles; Studies with adult population; only studies with categories of 
patients (patients with mild OSA, moderate OSA, severe OSA and con-
trol); Studies with CRP were selected and analyzed by standard methods 
of meta-analysis.
Results: 512 studies were reviewed, while 7 studies pooled for analysis; 
6 has data on all 4 groups while one compare control to only severe 
OSA. All 3 categories with OSA have higher pooled Mean value for 
CRP than control; mean difference between mild OSA with control was 
4.73[95% confidence interval 1.50 to 7.96], with moderate OSA to con-
trol was 2.68[95% confidence interval -0.09 to 5.44], and with severe 
OSA to control was 7.66[95% confidence interval 4.12 to 11.20]. Within 
OSA groups (mild/moderate/Severe) pooled Mean difference for severe 
OSA was higher than Moderate 0.98[95% confidence interval -0.30 to 
2.26] and for mild OSA 2.99[95% confidence interval 0.50 to 5.48].
Pooled Mean difference for moderate was also higher than mild OSA 
1.80[95% confidence interval -0.56 to 4.16]
Conclusion: CRP level appears to correlates with the severity of OSA. 
Studies should be aimed to explore this relationship further especially in 
relation to effect of treatment for OSA on inflammatory markers.

0474
OXIDATIVE STRESS BIOMARKERS IN PATIENTS WITH 
UNTREATED OBSTRUCTIVE SLEEP APNEA SYNDROME
Carnicelli L, Mancuso M, Maestri M, Di Coscio E, Fabbrini M, Lo 
Gerfo A, Orsucci D, Chico L, Siciliano G, Bonanni E
Clinical & Experimental Medicine, University of Pisa, Pisa, Italy

Introduction: Besides daytime sleepiness and cognitive deficits, ob-
structive sleep apnea syndrome (OSAS) is an independent risk factor 
for cardio and cerebrovascular disease, possibly mediated by several 
mechanisms such as sympathetic activation and oxidative stress.
Methods: Aim of our study was to evaluate AOPP, FRAP and GSH 
levels in a cohort of OSAS patients, comparing the results with a group 
of healthy controls. Moreover we evaluated if these oxidative stress bio-
markers were related to the severity of OSAS by apnea-hypopnea index 
(AHI) and mean O2 saturation (SatO2). We also present preliminary 
data on how those biomarkers may be influenced by 3-months CPAP 
therapy in an unselected subgroup of patients from the OSAS cohort.
Results: AOPP levels were greater in patients than in controls 
(P<0.0005), suggesting an increased protein oxidative damage, while 
FRAP and GSH were lower (P<0.0001). These data suggest impaired 
antioxidant defenses in OSAS. A significant correlation between AHI 

and FRAP levels (r=−0.410, P<0.01) suggests for patients with higher 
AHI (and, therefore, a more severe OSAS) a lower total antioxidant ca-
pability. Preliminary data on a subgroup of patients treated with CPAP 
show significantly increased FRAP values (P<0.005).
Conclusion: Our findings indicate that such oxidative stress markers 
may be useful to detect and monitor redox imbalance in OSAS. FRAP 
might be a new useful biomarker to monitor in vivo the oxidative re-
sponse to CPAP therapy.
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Introduction: Stress and disturbed sleep in older adults have been 
linked to increased medical burden and all-cause mortality. Stress reduc-
tion programs (SRPs) are provided to patients with chronic conditions to 
reduce stress and improve outcomes. Patients with untreated Obstructive 
Sleep Apnea (OSA) rely on their stress systems to awaken them and 
restart their breathing throughout the night. The nightly upregulation of 
the stress system could undermine the therapeutic benefits of SRP for 
some. Our study assessed prevalence of OSA in medical patients enroll-
ing in SRP and evaluated its impact on outcomes. We hypothesized that 
unrecognized OSA would be common in our medical population and 
would limit program benefits.
Methods: 212 patients enrolled in a SRP over two years. Subjects 
completed the STOP-BANG screening protocol for OSA and were cat-
egorized as Low, Moderate or High risk. Participants also completed 
questionnaires assessing four outcome measures of stress: distress, anxi-
ety, depression, and insomnia.
Results: 167 participants completed all OSA items: 25.1% had Low 
OSA risk, while 53.3% had Moderate and 21.6% had High risk. OSA 
risk was not correlated with self-reported sleep disturbances (ISI). 
Among the 36 High risk patients, fewer than half (16) had been diag-
nosed with OSA, only a third (12) were using their CPAP machines, and 
most (32) were males. The High risk group scored higher on all four 
stress measures at baseline. Additionally, this group did not improve on 
any stress measure after 6 weeks of SRP, whereas the other two OSA 
risk groups improved on all measures.
Conclusion: Older medical patients have increased risk of OSA. Those 
with High risk report greater stress but don’t necessarily report any sleep 
complaint. This group did not benefit from a SRP. We recommend that 
all stress programs provided to medical patients routinely screen for 
OSA and refer identified patients for polysomnography.
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LIPOPROTEIN-ASSOCIATED PHOSPHOLIPASE A2 IN 
SUBJECTS AT-RISK FOR OBSTRUCTIVE SLEEP APNEA
Hargens TA1,2, Ledden E2
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Introduction: Obstructive sleep apnea (OSA) significantly increases 
risk for hypertension, diabetes, and cardiovascular disease (CVD), 
among others. The physiological mechanisms that link OSA to these are 
complex and not fully understood. Lipoprotein-associated phospholi-
pase A2 (Lp-PLA2) is an emerging risk marker of vascular inflammation 
that is closely tied to vascular lesions, and is predictive of future CVD 
events. Lp-PLA2 has yet to be examined in individuals with, or at high 



SLEEP, Volume 36, Abstract Supplement, 2013 A166

B. Clinical Sleep Science I. Sleep Disorders – Breathing
risk for, OSA. Therefore, the purpose of this study was to examine Lp-
PLA2 levels in subjects at risk for OSA compared to those at low risk.
Methods: Twenty-four obese subjects (13 male and 11 female) free of 
chronic disease, aged 18 - 57 yr underwent body composition analysis 
via dual-energy x-ray absorptiometry, fasting blood draw for lipid profile 
and Lp-PLA2 mass and activity determination, and accelerometer-based 
physical activity (PA) assessment. Subjects were screened for OSA risk 
through unattended polygraphy screening. OSA risk was quantified via 
the apnea-hypopnea index (AHI, events/hr), with an AHI > 5 defined as 
high risk (OSA), and AHI < 5 defined as low risk (Control).
Results: The OSA group (n=10) was older (47 ± 8 vs. 28 ± 10 yr, P < 
0.05), and had a higher total cholesterol (196 ± 14 vs. 175 ± 30 mg/dl, P 
< 0.05) than the Controls (n=14). After adjusting for age, the OSA group 
had a higher Lp-PLA2 mass (237 ± 15 vs. 176 ± 11 ng/mL, P < 0.05) than 
the Controls. Lp-PLA2 activity did not differ. Total PA steps/day or body 
composition did not differ between groups.
Conclusion: Results suggest that CVD risk, as measured by Lp-PLA2 
mass, may be elevated in those who are at risk for OSA, compared to 
those who are not. Further research is needed to clarify this relationship.
Support (If Any): Partial support provided by diaDexus Inc., South San 
Francisco, CA.
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Introduction: Pregnant women are at higher risk for developing ob-
structive sleep apnea (OSA), which has been associated with adverse 
maternal-fetal outcomes including preeclampsia. The mechanism me-
diating this association has not yet been elucidated although it is under-
stood that preeclampsia may result from placental under-perfusion due 
to limited angiogenesis. We hypothesize that limited angiogenesis may 
be a potential shared mechanism in the pathogenesis of both obstructive 
sleep apnea and preeclampsia.
Methods: A retrospective case-control study was conducted to com-
pare second trimester maternal serum markers of angiogenesis, placental 
growth factor (PlGF), soluble vascular endothelial growth factor receptor 
(sVEGF-R1) and endoglin (s-Eng), between pregnant women with OSA 
identified by ICD-9 codes, and controls at low risk for OSA from a conve-
nience sample who scored zero on questions on apnea, snoring and gasp-
ing from the Multivariable Apnea Prediction Index questionnaire. Levels 
of these markers were determined using manual ELISA reagents (R&D 
Systems). Groups were compared using t-test analysis, after controlling 
for gestational age, gestational hypertension, and body mass index.
Results: Sample size is limited by availability of stored serum and by 
women who had second trimester screening. Mean age was similar in 
cases (n=22) and controls (n=66) (26 +/- 6.2 vs. 28 +/- 6.4, p=0.4). Mean 
BMI was significantly higher in cases compared to controls (42.1 + 8.3 
vs. 24.0 + 5.2, p<0.0001). Median PlGF was signficantly lower in cases 
compared to controls (80.7 vs.118.4 p=0.001), even after adjusting for 
gestational age, BMI and history of preeclampsia (p=0.0044). There 
were no significant differences in circulating sVEGF-R1 or s-Eng be-
tween cases and controls.
Conclusion: Levels of the angiogenic marker PlGF are decreased in ma-
ternal serum from women with OSA in a similar pattern as preeclampsia. 
Further studies to explore the shared pathophysiology of these maternal 
complications in pregnancy will be undertaken.
Support (If Any): Perkins Charitable Foundation
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Introduction: The prevalence of erectile dysfunction (ED) is high 
around the world and has become a health public problem. Recently, 
inflammatory markers like tumor necrosis factor-alpha (TNF-α) have 
been related to ED and may interact with other cardiovascular risk fac-
tors such as obstructive sleep apnea syndrome (OSAS). The aim of the 
present study was to evaluate the influence of ED complaints and its 
interaction with OSAS on the inflammatory, metabolic, and hormonal 
profile of men recruited in the São Paulo Epidemiological Sleep Study 
(EPISONO).
Methods: A total of 1,101 volunteers including men and women an-
swered the questionnaires at home. Of those, 363 were men that had 
physical measures collected, completed sexual questionnaires for ED, 
and performed blood exams. General information was obtained through 
interviews; OSAS was evaluated through by polysomnography and 
clinical assessment; and blood samples were collected for determination 
of TNF-α, interleukin-6, leptin, cholesterol and fractions, triglycerides, 
homocysteine, glucose and hormonal levels.
Results: After control for confounding factors, we found that men with 
ED complaints presented higher systolic blood pressure (SBP) and 
TNF-α, independent of OSAS. Significant interaction between ED and 
OSAS was only observed in neck circumference, which was synergisti-
cally higher in ED men with OSAS. Binary logistic regression showed 
that the predictor factors for ED were age >43 years, myocardial infarc-
tion events, TNF-α, and SBP. Finally, a cut-off point of 9.95 pg/mL for 
TNF-α was able to predict ED with 60% sensitivity and 59% specificity 
in this cohort.
Conclusion: This is the first study which investigated the role of TNF-α 
in a heterogeneous population of men with ED complaints. The results 
showed that increased TNF-α levels may contribute to the ED observed 
in the population of São Paulo independent of OSAS.
Support (If Any): Associação Fundo de Incentivo à Pesquisa, Funda-
ção de Amparo à Pesquisa do Estado de São Paulo (FAPESP) and Con-
selho Nacional de Desenvolvimento Científico e Tecnológico (CNPq).
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Introduction: One of the common causes of visiting hospital to treat 
OSA was patient’s bedtime partner. They complained about patient’s 
snoring that was too loud to sleep comfortably. Until now, quite many 
studies have been conducted about sleep quality of OSA patients com-
pared with pre and post operation. Otherwise, there were only few 
studies about their partners. Therefore, authors evaluated sleep qual-
ity of bedtime partner of OSA patients who were treated OSA with 
operative method.
Methods: From March 2011 to December 2012, 32 couples of OSA 
patients and their partners were involved. Patients and their partners who 
belonging to study, were offered questionnaires before and six months 
later operation. The bedtime partners were restricted to sleeping with 
patients more than five days per a week. Offered questionnaire were Ep-
worth sleepiness scale (ESS), Berlin sleep questionnaire, and partner’s 
VAS score about patient’s loudness of snoring.
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Results: 32 couples of patients and partners were participated at the be-
ginning of study, and nineteen couples had kept on study. Authors get 
three different questionnaires pre and six months after surgery. Patients’ 
average decibel of snoring was 52.3dB. Preoperative ESS was 10.07, 
and decreased to 5.71 six month after surgery. According to Berlin sleep 
questionnaire, 71.42% of patients were high risk group. Six months later, 
28.52% of patients were including to high risk group. The VAS score is 
partner’s subjective measurement of loudness of patient’s snoring. The 
mean value of VAS was 8.5 preoperatively and 7.42 after surgery for six 
months later. Partner’s ESS was changed from 8.35 to 3.35. High risk 
group of Berlin sleep questionnaire was decreased either, from 21.42% 
to 7.14% in bedtime partners. Patients’ ESS were significantly decreased 
in the postoperation(p=0.008). And Partner’s VAS score were decreased 
significantly after surgical treatment(p=0.001). But there wasn’t statisti-
cally significant decrease of Partner’s ESS(p>0.05).
Conclusion: After surgery, the improvement of loudness of snoring and 
sleep quality of OSA patients had no influence about sleep quality of 
bedtime partners.

0480
IS THERE ANY RELATION WITH SLEEP QUALITY OF 
BEDTIME PARTNER AND SEVERITY OF PATIENT’S 
OBSTRUCTIVE SLEEP APNEA ?
Kang J1, Nam M2, Kim H2

1Otolaryngology, Kangnam Sacred Heart Hospital, Hallym University, 
Seoul, Republic of Korea, 2Otolaryngology, Samsung Medical Center, 
Seoul, Republic of Korea

Introduction: Almost OSA patients were visited hospital to treat by 
bedtime partner. Bedtime partner of OSA patients commonly com-
plained about difficult to sleep because of patient’s snoring. To OSA 
patients, there were conducted several studies for measuring severity 
of sleep disturbance and sleep quality. Hence, the discomfort of their 
bedtime partner was underestimated. Not much studied reported about 
bedtime partner than patients. Thus authors let know about sleep quality 
of OSA patients and their bedtime partner either.
Methods: From January first 2011 to December 2012, 41 patients with 
snoring who were diagnosed with portable sleep study and physical 
exam were participated this study. Three different questionnaire-Ep-
worth sleepiness scale, berlin questionnaire, VAS score about loudness 
of patient’s snoring-were used to evaluate sleep quality. Bedtime part-
ners were limited to over five days sleep together with patients in a week.
Results: Among all participated 41 couples, 34 couples were satisfied 
enough days for sleeping and answered three questionnaire. Average 
RDI and AHI of OSA patients were 24.89, and 22.83. Mean decibels of 
snoring was 53.75dB. ESS score of patients was 9.76, 65.5% of patients 
was included high risk in BQ. The mean VAS score about patient’s snor-
ing was 8.14. Partner’s ESS score were 7.45. The proportion of high 
risk for OSA was involved 20.69% of bedtime partners. Between AHI 
of OSA patients and ESS of partner there was no correlation(p>0.05). 
The magnitude of snoring decibel of patients and partner’s VAS score 
had a positive correlation(p=0.038), and no correlation with partner’s 
ESS(p>0.05).
Conclusion: The bedtime partner of OSA patients felt uncomfortable 
with patient’s snoring, and had poor sleep quality. But there was no sta-
tistical correlation.
Support (If Any): The bedtime partner of OSA patients felt uncom-
fortable with patient’s snoring. But there was no statistical correlation 
between severity of patient’s OSA and poor sleep quality of partner.

0481
A NEW PARADIGM FOR THE DIAGNOSIS AND 
MANAGEMENT OF HOSPITALIZED CARDIAC PATIENTS 
WITH SLEEP DISORDERED BREATHING
Kauta SR1, Goldberg L2, Keenan B1, Schwab R1

1Department of Sleep Medicine, University of Pennsylvania Medical 
Center, Philadelphia, PA, USA, 2Department of Cardiology, University 
of Pennsylvania Medical Center, Philadelphia, PA, USA

Introduction: Sleep disordered breathing (SDB) is associated with sig-
nificant cardiovascular sequellae and CPAP has been shown to improve 
heart failure. Our aim was to implement a new model to diagnose and 
treat SDB in hospitalized cardiac patients who were currently not treat-
ed. We hypothesized that hospitalized cardiac patients with SDB who 
use CPAP will be less likely to be readmitted in 30 days than those who 
do not use CPAP.
Methods: 89 consecutive cardiovascular hospitalized patients report-
ing symptoms of SDB were evaluated in 2012. Demographic data, SDB 
type, CPAP adherence, and information regarding 30-day hospital read-
mission were collected. We assessed whether there was a relationship 
between CPAP usage and readmission using a Fisher’s exact test.
Results: Of the 89 patients, 87 patients had conclusive diagnostic stud-
ies. 76% patients (66/87) had SDB (AHI≥5). Of the patients with SDB, 
71% (47/66) had obstructive sleep apnea, 17% (11/66) had central sleep 
apnea, and 12% (8/66) had both obstructive and central sleep apnea. 
Data on CPAP usage at 1 month was available for 65% (43/66) of pa-
tients with SDB. 7% (1/14) of patients with adequate CPAP adherence 
and 18% (3/17) of patients who did not use CPAP were readmitted to 
the hospital within 30 days (p=0.61). Adequate adherence was defined 
as CPAP use on ≥70% of nights with an average of ≥4 hours of use per 
night used.
Conclusion: Our data indicate that up to 76% patients admitted to the 
hospital for cardiac conditions with symptoms of SDB have untreated 
SDB, specifically obstructive sleep apnea. While we did not observe a 
significant association in this small sample, there was a 10% difference 
in hospital readmission which suggests maintaining adequate CPAP ad-
herence may make readmission less likely.

0482
OBSTRUCTIVE SLEEP APNEA SYNDROME HAS 
DIFFERENT EXPRESSION IN OBESE WOMEN AND MEN
Valencia-Flores M1,2, Resendiz M1, Santiago-Ayala V1, Castaño V1, 
Mendoza A1, Gil-Aldeco D1, Campos-Morales RM2, Orea-Tejeda AI3, 
Castillo-Martìnez L3, Meza-Vargas MS4

1Neurologia y Psiquiatria, INCMNSZ, Mexico City, Mexico, 
2Faculltad de Psicologia, UNAM, Mexico City, Mexico, 3Cardiologia, 
INCMNSZ, Mexico City, Mexico, 4Sleep Disorders Centre, 
Misericordia Health Centre, Winnipeg, MB, Canada

Introduction: This study examines the association between anthropo-
morphic variables, diurnal and nocturnal sleep complaints, PSG variables, 
sleepiness (MSLT), and alertness (MWT) in obese women and men.
Methods: Patients were recruited from the Sleep Clinic at INCMNSZ 
in México City. The study was approved by the local ethics committee. 
To be included in the study, patients had to have a BMI ≥ 30 kg/m2 and 
to give their informed consent and have no hypothyroidism, no sleep 
medication and no working night shift. Patients (n=78) were studied two 
consecutive nights, followed by MSLT and MWT. Questionnaires for 
Depression (BDI), Sleep habits and symptoms were administered before 
the first PSG night. The Epworth Sleep Scale (ESS) was administered 
on MSLT-MWT day.
Results: There were not statistically significant differences regarding 
age (40.6±11.3), BMI (42.2±9.9), obesity duration (20.4±11.4), and re-
ported level of sleepiness (ESS) 9.1±5.2, between women and men. Men 
have more reported snoring years 14.8±9.4 vs women 7.7±6.1, p<0.005 
and higher percentage of clinically diagnosed and treated hypertension 
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(79.3% vs women 56% p<0.040). Women reported higher level of de-
pression (BDI 20.8 vs men 12.8, p<0.004). There were no statistically 
significant differences in OSA prevalence by gender, but respiratory 
alterations were more severe in men than women (AHI=46.5±35.2 vs 
19.1±25.2, p<0.0001). There were not statistically significant differ-
ences in women and men in the level of sleepiness (MSLT), but women 
were more alert than men in MWT. Snoring was reported similarly in 
women and men despite the difference in AHI. Women reported having 
more trouble doing their job because of sleepiness or fatigue.
Conclusion: These data suggest that OSA has different expression in 
obese women and men as indicated by different disease course (snor-
ing years), disease severity, and OSA manifestation (women with more 
depression symptoms and more functional impairment than men), men 
with more OSA cardiovascular impact.
Support (If Any): This work was supported by PAPIIT IN209109 and 
CONACYT-46257-H.

0483
NOCTURNAL INTRAOCULAR PRESSURE FLUCTUATIONS 
IN PATIENTS WITH SLEEP APNEA SYNDROME, WITH OR 
WITHOUT POSITIVE AIRWAY PRESSURE THERAPY
Cohen Y1, Ben Mair EL2, Rosenzweig E2, Shechter-Amir D2, 
Solomon A1

1Tel Aviv University, Goldschleger Eye Research Institute, Tel 
Hashomer, Israel, 2Chaim Sheba Medical Center, The Institute for 
Fatigue and Sleep Medicine, Tel Hashomer, Israel

Introduction: Continuous positive airway pressure (CPAP) therapy was 
associated with an increased intraocular pressure (IOP) in patients with 
severe obstructive sleep apnea syndrome (OSAS) (Kiekens, Veva De et 
al. 2008). In this study, we examined the nocturnal IOP fluctuations of 
OSAS patients with or without CPAP therapy.
Methods: Confirmed OSAS patients referred to CPAP treatment were 
divided into CPAP treated (n=31) and control (non-CPAP; n=20) 
groups, after matching for age, BMI, and OSAS severity. All patients 
had a complete sleep lab exam from 11 PM until 6 AM for the evalu-
ation of apnea hypopnea index (AHI), and a complete ophthalmologic 
exam, that included serial rebound intraocular pressure measurements 
(IOP; Icare Pro) in sitting and prone positions, both in the pre and post-
sleep phase. The IOP fluctuations were compared within and between 
groups, and were correlated with nocturnal radial blood pressure and 
heart rate fluctuations.
Results: The mean IOP of the CPAP and non-CPAP groups at 11 PM 
in sitting position were 14±2.78 and 13.83±2.65 mmHg, respectively 
(p=0.98). Compared to the sitting position, assuming a prone posi-
tion for 10 minutes significantly increased IOP by 2.9 ± 2.8 and 2.1 
± 2.6 mmHg for both the CPAP and non-CPAP groups (Paired t-test; 
p=0.0001, 0.007, respectively), but the acute IOP rise was not different 
between the two groups. The IOP further increased after 7 hours of sleep 
in prone position, the mean IOP increased similarly in the CPAP and 
non-CPAP groups, measuring 19.6 ± 5.7 and 19.3± 4.4 mmHg, respec-
tively (p=0.76).
Conclusion: Body position influences the nocturnal level of IOP in 
OSAS patients, but CPAP therapy did not affect the nocturnal IOP either 
in the sitting or prone position.

0484
PULMONARY FUNCTION IN PATIENT WITH AND 
WITHOUT OBSTRUCTIVE SLEEP APNEA: PRELIMINARY 
DATA
Martins DT1, Malta JS1, Malta DB1, Carlos K1, Prado AF2, Krueger K1, 
Freire T1, Carvalho LB1, Prado LB1, Prado GF1

1Neuro-Sono Neurology, Universidade Federal de Sao Paulo, Sao 
Paulo, Brazil, 2Universidade de Sao Paulo, Sao Paulo, Brazil

Introduction: Obstructive Sleep Apnea Syndrome (OSAS) is highly 
prevalent in asthmatic patients. The interaction between both diseases is 
well known. However, there are no data about the role of OSAS in the 
treatment of severe/moderate asthma attack.
Methods: We evaluated 10 asthmatic patients using polysonmnography 
and pulmonary function test (PFT) to investigate if, after treatment, the 
patients with OSAS had poor FEV1 and FVC response in the follow-up 
control after 3 weeks. Patients were recruited in asthmatic attack in the 
Emergency Room (ER) of Hospital São Paulo. The patients were treated 
in the acute phase with inhaled corticosteroids and short-acting broncho-
dilators according to the Global Initiative for Asthma. During their stay 
in the ER they were evaluated with PFT for six hours. After discharge, 
patients returned to outpatient clinic and PFT were performed on the 
seventh and fourteenth day after the asthmatic attack. Each patient also 
underwent polysomnography after the fourteenth day of treatment. The 
data were analyzed using the Mann-Whitney U test.
Results: We evaluated 10 patients and six of them had OSAS. The 
forced vital capacity (FVC) didn’t differ between the patients with and 
without OSAS. The FEV1 was lower in patients with OSAS during the 
acute phase when the PFT was performed in the ER (p<0.05). In follow-
up, after the seventh and fourteenth day, this difference disappeared.
Conclusion: At the discharge patients with moderate and severe asthma 
develop lower FEV1 during the acute phase (asthma attack). However 
after 7 and 14 days this difference was no longer detected. This prelimi-
nary study, still including patients, suggests that patients with asthma 
may have a lower increase of FEV1 after the treatment of asthma attack 
in the ER. There is a need for further studies with larger numbers of 
patients to clarify this issue.
Support (If Any): Supported by Fapesp # 2009/16758-4, 2012/04714-5

0485
OBSTRUCTIVE SLEEP APNEA IS ASSOCIATED WITH 
LOWER COGNITIVE SCORES IN PARKINSON’S DISEASE
Avanzino JA1, Neikrug AB1,2, Natarajan L5, Maglione JE1, Palmer B1, 
Liu L1, Corey-Bloom J3, Ancoli-Israel S1,2,4

1Psychiatry, University of California, San Diego, La Jolla, CA, USA, 
2SDSU/UCSD Joint Doctoral Program in Clinical Psychology, , San 
Diego, CA, USA, 3Neurosciences, University of California, San Diego, 
La Jolla, CA, USA, 4Medicine, University of California, San Diego, 
La Jolla, CA, USA, 5Family and Preventive Medicine, University of 
California, San Diego, La Jolla, CA, USA

Introduction: Cognitive impairment is a common non-motor symptom 
of Parkinson’s disease (PD), and ranges in severity from mild cognitive 
impairment to dementia. Cognitive impairment has also been associated 
with obstructive sleep apnea (OSA) in the general population. Few stud-
ies have assessed the relationship between OSA and cognition in PD. 
We evaluated group differences in cognition between PD patients with 
OSA and without OSA. We hypothesized that PD patients with OSA 
(PD+OSA) would score significantly lower on measures of cognition 
than PD patients without OSA (PD-OSA).
Methods: As part of a larger study evaluating the effect of OSA treat-
ment in PD, 84 patients (Mean age=67.5yrs, SD=8.76, range=47-89yrs; 
56 males) underwent an overnight PSG screen for OSA (apnea-hypop-
nea index≥10). All patients were evaluated with two cognitive screening 
instruments: the Mini-Mental State Exam (MMSE) and the Montreal 
Cognitive Assessment (MoCA). Group differences in cognition were as-
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sessed using an independent samples t-test. The relationship between 
OSA and cognition was assessed using a multivariate general linear 
model controlling for age.
Results: Of 84 patients, 47 had OSA (Mean MMSE score=27.45, 
SD=2.41; Mean MoCA score=23.98, SD=3.50) and 37 had no OSA 
(Mean MMSE=28.70, SD=1.24; Mean MoCA score=25.70, SD=2.44). 
PD+OSA scored significantly lower than PD-OSA on the MMSE 
(t(71.86)=3.09, p=0.003) and on the MoCA (t(80.90)=2.66, p=0.009). The 
age-adjusted model was significant evaluating the MMSE (R2=0.17, 
p=0.001) and MoCA (R2=0.18, p=0.000) independently, with OSA be-
ing a significant predictor of the MMSE (F=7.76, p=0.007) and MoCA 
(F=6.02, p=0.016).
Conclusion: PD patients with OSA score significantly lower on mea-
sures of cognition than PD patients without OSA. Additionally, OSA 
is an independent predictor of cognition after controlling for age. PD 
patients with OSA may benefit from treatment for OSA.
Support (If Any): Supported by NIA AG08415, UL1RR031980 (CTRI) 
and the Department of Veterans Affairs Center of Excellence for Stress 
and Mental Health (CESAMH)

0486
A PRELIMINARY STUDY EXPLORING THE 
RELATIONSHIPS AMONG MARKERS OF 
CARDIOVASCULAR DYSFUNCTION, SLEEP-DISORDERED 
BREATHING, AND DEPRESSION
Goldschmied JR, Arnedt J, Ehrmann D, Pitt B, D’Alecy L, Sen S, 
Dalack GW, Deldin PJ
University of Michigan, Ann Arbor, MI, USA

Introduction: Sleep-Disordered Breathing (SDB) has been associated 
with depression (Aloia et al., 2005) and with cardiovascular dysfunc-
tion, including increased blood pressure (Peppard et al., 2000), and 
increased incidence of heart attack and stroke (Shahar et. al., 2001). 
One potential mechanism by which SDB may result in cardiovascu-
lar consequences is the resulting hypoxemia from the repeated, com-
plete or partial cessation of breathing during sleep. Elevated levels of 
Asymmetric dimethylarginine (ADMA), an endogenous inhibitor of 
nitric oxide, have been shown to be associated with hypoxemia in pa-
tients with SDB (Ozkan et al., 2008). This study aims to explore the 
independent and interactive effects of SDB and MDD on markers of 
cardiovascular dysfunction.
Methods: Four groups of participants were recruited: (a) healthy con-
trols (n=10) ,(b) SDB (n=22), (c) Major Depressive Disorder (MDD) 
(n=11) and (d) SDB with MDD (n=3). Participants completed a battery 
of questionnaires including the PHQ-9, Berlin Questionnaire, Morning-
ness-Eveningness Questionnaire, and Epworth Sleepiness Scale before 
spending one night in the sleep laboratory. In the morning, participants 
had their blood drawn for analysis of inflammatory cytokines, IL-1 Beta, 
IL-2, IL-6, TNF-Alpha, IFN-Gamma, ADMA and Symmetrical Dimeth-
ylarginine (SDMA).
Results: ANOVA revealed that ADMA levels were significantly dif-
ferent among the four groups of participants (F=2.81, p=.05). Post-
hoc analyses indicated that ADMA levels for the SDB-only (M=.45, 
SD=.07) and SDB+MDD (M=.52, SD=.12) groups were significantly 
higher than for controls (M=.40, SD=.04). A similar trend was observed 
for SDMA and the inflammatory cytokine, IL-6, however these results 
did not reach significance. Additionally, a positive correlation between 
ADMA levels and scores on the Berlin Questionnaire (r=.40, p=.009) 
indicated that higher ADMA levels were significantly related to having 
an increased risk of sleep-disordered breathing.
Conclusion: Participants with SDB, with and without MDD, showed 
increased levels of ADMA in their blood, suggesting increased risk of 
cardiovascular disease in these groups. ADMA levels in MDD-only par-
ticipants, however, did not differ from controls. Increased ADMA levels 
were also associated with higher Berlin scores, independent of SDB di-

agnosis. These findings highlight the potential independent connection 
between SDB and increased risk of cardiovascular disease.

0487
NEUROPSYCHOLOGICAL FUNCTIONING OF HONG KONG 
CHINESE WITH OBSTRUCTIVE SLEEP APNEA
Lau E1, Ip M1,2, Lee T1, Yeung A1,2, Eskes GA3,4

1The University of Hong Kong, Hong Kong, Hong Kong, 2Queen Mary 
Hospital, Hong Kong, Hong Kong, 3Dalhousie University, Halifax, 
NS, Canada, 4Queen Elizabeth II Health Sciences Centre, Halifax, NS, 
Canada

Introduction: Theory-driven studies investigating the consequences 
of obstructive sleep apnea (OSA) on neurocognitive and psychological 
functioning in Chinese populations were lacking. This study aimed to 
systematically investigate the neuropsychological functioning of Hong 
Kong Chinese with OSA.
Methods: Twenty patients with moderate to severe OSA and 14 healthy 
controls were recruited from the Sleep Disorders Centre of Queen Mary 
Hospital and the community, respectively. Participants were assessed on 
a comprehensive neuropsychological battery including tests of general 
cognitive functioning, attention and working memory, verbal and vi-
sual memory, motor speed and dexterity, and executive functions. Self-
reported questionnaires were used to measure sleep quality, daytime 
sleepiness, mood, quality of life, and functional outcomes. Predictors 
of neurocognitive and psychosocial functioning in the OSA group were 
also explored.
Results: OSA patients were found to have significantly worse perfor-
mance on vigilance, backward spatial span, and immediate verbal recall, 
as compared to healthy controls. The OSA group also showed signifi-
cantly higher level of depression, anxiety and stress symptoms, more 
fatigue-inertia, as well as poorer quality of life and functional outcomes. 
Verbal memory performance of the OSA group was found to be pre-
dicted by the apnea-hypopnea index (AHI) as well as sleepiness. Mood 
was predicted by daytime sleepiness alone.
Conclusion: Similar to findings in western populations, Hong Kong 
Chinese patients with OSA show deficits in attention/vigilance, working 
memory, verbal memory, as well as psychosocial difficulties. Executive 
dysfunctions frequently reported in Caucasian OSA patients were not 
as clearly shown in the current study. These findings serve to provide 
preliminary data on the neuropsychological profile of Chinese OSA pa-
tients. Consistent with the literature, AHI and sleepiness are important 
predictors of neuropsychological functioning in Chinese with OSA. The 
neurocognitive deficits, mood symptoms, and functional problems iden-
tified in this study can also be used as valid outcome measures of treat-
ment efficacy studies.
Support (If Any): This study was supported by the Health and Health 
Services Research Fund, HKSAR.

0488
ASSOCIATION BETWEEN SEIZURE DISORDERS AND 
OBSTRUCTIVE SLEEP APNEA
Al-Abri MA, Al-Shukairi A, Al-Qanoobi A, Al-Asmi A
Clinical Physiology, Sultan Qaboos University Hospital, Muscat, Oman

Introduction: The association between seizure disorder and obstructive 
sleep apnea(OSA) is not well established. there were Limited number 
of studies that had examined the comorbidity of both epilepsy and ob-
structive sleep apnea. This study aimed to determine the association of 
obstructive sleep apnea in a cohort of epileptic patients in Sultan Qaboos 
university hospital, Oman. In addition, to study the risk factors contrib-
uting to the occurrence of OSA in such population
Methods: epileptic patients from the neurology clinic in Sultan Qaboos 
university hospital were screened using Berlin questionnaire for the risk 
of OSA. Patients’ health and personal information was brought from 
hospital electronic records.
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Results: 100 epileptic patients (males= 55, females = 45) were screened. 
There were only 9% had high risk of OSA (5 females and 4 males). 
The risk was significantly associated with Snoring (p=0.003), daytime 
sleepiness (<0.001) and hypertension (0.023). Types of Epilepsy, dura-
tion and seizure frequency were not associated with high risk of OSA 
(p>0.05). In addition there were no significant association between epi-
lepsy types and OSA risk factors.
Conclusion: These findings demonstrated the coexistence of OSA and 
epilepsy in our patients and its associated risk factors. Further evalua-
tion of sleep parameters using polysmnography in the high risk group is 
necessary to understand such interaction between both disorders.

0489
CAN THE STOP-BANG QUESTIONNAIRE BE USEFUL IN 
IDENTIFYING MODERATE/SEVERE OR SEVERE SLEEP 
DISORDERED BREATHING IN OLDER MEN?
Paudel ML1, Taylor BC1,2,3, Canales M4, Ancoli-Israel S5, Stone KL6, 
Koo BB7, Redline S8, Kunisaki KM9, Ensrud KE1,2,3

1Division of Epidemiology and Community Health, University of 
Minnesota-Twin Cities, Minneapolis, MN, USA, 2Department of 
Medicine, University of Minnesota Twin Cities, Minneapolis, MN, 
USA, 3Chronic Conditions Disease Outcomes Research, Minneapolis 
VA Medical Center, Minneapolis, MN, USA, 4Department of Medicine, 
University of Florida, Gainsville, FL, USA, 5Department of Psychiatry, 
University of California, San Diego, La Jolla, CA, USA, 6California 
Pacific Medical Center Research Institute, San Francisco, CA, USA, 
7Department of Neurology, UH Cace Medical Center, Cleveland, OH, 
USA, 8Departments of Medicine, Brigham and Women’s Hospital 
and Beth Israel Deaconess Medical Center, Harvard Medical School, 
Boston, MA, USA, 9Pulmonary Section, Minneapolis VA Health Care 
System, Minneapolis, MN, USA

Introduction: The STOP-BANG questionnaire is a popular tool used 
to identify adults with sleep disordered breathing (SDB). The STOP-
BANG was found to have a high sensitivity (93%), but low specificity 
(47%) in detecting moderate/severe SDB in a population of adult surgi-
cal patients. However, its performance in older adults has never been 
directly assessed.
Methods: 2,854 men aged 67 years and older enrolled in the MrOS 
Sleep Study underwent overnight, in-home polysomnography, com-
pleted an in-clinic interview, and questionnaires. Moderate/severe and 
severe SDB were defined as AHI>15/hour and >30/hour respectively. 
Measurements originally obtained in MrOS Sleep visits were used to 
construct a modified STOP-BANG questionnaire.
Results: Moderate/severe (43.4%) and severe SDB (17.5%) were com-
mon in the cohort. Highly prevalent STOP-BANG components included 
snoring (41.8%), tiredness (45.7%), observed apneas (20.9%), hyper-
tension (50.0%), and neck circumference>40 cm (38.0%). BMI>35 kg/
m2 was only present in 3.6% of the population. The mean(SD) STOP-
BANG score was 4.0(1.3), and 88.4% of men met the standard criteria 
of a STOP-BANG>3, and were thus classified ‘high risk’. Using this 
cut-point, the STOP-BANG had a high sensitivity (91.8%), low speci-
ficity (14.1%) and very low positive predictive value (45.0%) to detect 
moderate/severe SDB; results were similar for detection of severe SDB 
(94.0% sensitivity, 12.7% specificity, 18.6% positive predictive value). 
Across the spectrum of STOP-BANG scores (range: 2-8), the area under 
ROC curves was 0.585 (95% CI 0.565-0.606) for moderate/severe SDB 
and 0.612 (95% CI 0.585-0.638) for severe SDB.
Conclusion: The STOP-BANG has poor discriminatory ability in iden-
tifying older men with moderate/severe or severe SDB, which may be 
due in part, to a high prevalence of SDB-associated comorbid conditions 
in this population. Future studies should focus on identification of SDB 
risk factors in older adults, beyond traditional risk factors identified in 
middle-aged populations, in an effort to improve identification without 
PSG of those with SDB.

Support (If Any): The National Heart, Lung and Blood Institute (NHL-
BI) provides funding for the MrOS Sleep ancillary study “Outcomes 
of Sleep Disorders in Older Men” under the following grant numbers: 
R01 HL071194, R01 HL070848, R01 HL070847, R01 HL070842, R01 
HL070841, R01 HL070837, R01 HL070838 and R01 HL070839. The 
Osteoporotic Fractures in Men (MrOS) Study is supported by National 
Institutes of Health funding. The following institutes provide support: 
the National Institute of Arthritis and Musculoskeletal and Skin Diseases 
(NIAMS), the National Institute on Aging (NIA), the National Center for 
Research Resources (NCRR), and NIH Roadmap for Medical Research 
under the following grant numbers: U01 AR45580, U01 AR45632, 
U01 AR45647, U01 AR45654, U01 AR45583, U01 AG18197, U01 
AG027810 and UL1 RR024140.
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EEG SLOWING DURING BASELINE SLEEP CORRELATES 
WITH NEUROBEHAVIOURAL IMPAIRMENT AFTER 24 
HOURS OF SUSTAINED WAKEFULNESS IN PATIENTS WITH 
SLEEP APNEA
D’Rozario AL1,2, Kim J2,3,4, Wong KK1,2,5, Bartlett D1,2, Marshall NS2,7, 
Dijk D2,6, Dungan GC2, Grunstein RR1,2,5
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Research and Understanding of Sleep (CIRUS), The University of 
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University of Sydney, Sydney, NSW, Australia, 5Department of 
Respiratory and Sleep Medicine, Royal Prince Alfred Hospital, Sydney, 
NSW, Australia, 6Surrey Sleep Research Centre, University of Surrey, 
Guildford, United Kingdom, 7Sydney Nursing School, The University 
of Sydney, Sydney, NSW, Australia

Introduction: Patients with untreated obstructive sleep apnea (OSA) 
experience varying degrees of cognitive and performance impairment 
which can lead to increased accidents and poor work performance. Fac-
tors thought to mediate these deficits include sleep fragmentation and 
repetitive hypoxemia. Standard polysomnography metrics of disease 
severity are inconsistently or weakly correlated with neurobehavioural 
outcomes. Quantitative EEG analysis (qEEG) may provide better mark-
ers of performance in OSA. EEG slowing has been correlated with hy-
poxemia severity in untreated OSA, and can be reversed with treatment. 
We hypothesised that EEG slowing during sleep in OSA patients would 
be associated with worse performance after 24-h awake.
Methods: Patients with moderate to severe OSA (n=8, male, age 
44.6±8.4 yrs, BMI 32.6±5.3 kg/m2) and healthy controls (n=9, 8 male, 
age 27.8±3.7, BMI 23.4±3.1) underwent overnight polysomnography at 
baseline and recovery with 40-h of sustained wakefulness in between. 
During wake, neurobehavioural assessments of simulated driving, psy-
chomotor vigilance task (PVT) and subjective sleepiness were repeated 
every 2-h. We performed EEG spectral analysis of baseline sleep (Cz/
M1) and explored the relationship between EEG slowing (a higher ratio 
of slower frequencies [0.5-8.0Hz] to faster frequencies [8.0-32.0Hz]) 
and neurobehavioural impairment after 24-h awake.
Results: EEG slowing during NREM and REM sleep was associ-
ated with worse simulated driving (AusEd steering deviation: NREM, 
rho=0.762,p=0.028; REM, rho=0.738,p=0.037); and slower reaction 
times (PVT mean reciprocal reaction time: NREM, rho=-0.714,p=0.047; 
REM, rho=-0.738,p=0.037) after 24-h awake in OSA but not in Con-
trols. Nocturnal hypoxemia measures negatively correlated with EEG 
slowing in REM (minimum oxygen desaturation: rho=-0.810,p=0.015).
Conclusion: In this pilot study, EEG slowing during sleep was associ-
ated with worse performance on the driving simulator and psychomotor 
vigilance task after 24-h awake in OSA. qEEG analysis of sleep during 
routine polysomnography may provide better markers of performance 
deficits in OSA and potentially, help gauge patients at-risk of accidents 
and injuries.
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0491
CLINICAL AND DEMOGRAPHIC CHARACTERISTICS OF 
PATIENTS WITH REM-SPECIFIC AND REM-DOMINANT 
OBSTRUCTIVE SLEEP APNEA
Popat C, Bazan L, Drake C, Roth T
Sleep Disorders and Research Center, Henry Ford Health System, 
Detroit, MI, USA

Introduction: REM related obstructive sleep apnea (OSA) has been 
described in literature. There is little understanding regarding sleep pat-
terns, presenting symptoms, and clinical comorbidities seen in patients 
with REM related sleep apnea. The present study aims to identify key de-
mographic and clinical factors associated with REM related sleep apnea.
Methods: Medical records were reviewed for patients who underwent 
diagnostic polysomnogram and were diagnosed with OSA at Henry 
Ford Health System Sleep Disorders Center. Patients with total sleep 
time of < 4 hours or total REM sleep of < 1 hour were excluded. Infor-
mation was obtained regarding various demographic, polysomnograph-
ic, and clinical variables. All patients were divided into three sleep apnea 
groups: REM-specific (REM-AHI:NREM AHI ≥ 2 and NREM AHI < 
5), REM-dominant (REM-AHI:NREM-AHI ≥ 2 and NREM AHI ≥ 5), 
and Not REM-related (REM-AHI:NREM-AHI < 2). Data analysis was 
done using analysis of variance (ANOVA) method.
Results: The prevalence REM specific, REM-dominant, and not 
REM-related sleep apnea were 23.7%, 30.5%, and 45.8% respectively 
(N=177). Patients with REM-related (REM-specific and REM-dom-
inant) sleep apnea were more likely to be females (p: <0.001). REM 
specific and REM dominant groups had significantly less severe sleep 
apnea compared to patients with not REM-related sleep apnea (mean 
AHI: 9.1 and 16.7 respectively versus 21.5, p: <0.001). Except for high-
er prevalence of DM in REM-related groups, there were no significant 
differences in clinical characteristics among the three groups in terms 
of Epworth Sleepiness Scale, sleep parameters, presenting symptoms, 
or other comorbid conditions including HTN, CHF, CAD, cardiac ar-
rhythmia, or chronic pain.
Conclusion: In this study population, prevalence REM specific and 
REM-dominant sleep apnea is high. Despite being mild in sever-
ity, patients with REM-related obstructive sleep apnea had significant 
morbidity essentially comparable to not REM related group. Future 
studies that include severe REM-related apnea patients are needed to 
evaluate morbidity.

0492
HOME SLEEP STUDIES IN A VETERAN POPULATION: HOW 
SUCCESSFUL ARE THEY, AND ARE THERE PREDICTORS 
OF SUCCESS?
Bobb W1,2, Sumner P1,2, Balish M2,1, Kataria L2,1, Janani C1,2

1Neurology, Georgetown University Hospital, Washington, DC, USA, 
2Neurology, Veterans Affairs Medical Center, Washington, DC, USA

Introduction: Obstructive sleep apnea (OSA) adversely affects quality 
of life and contributes to excessive daytime sleepiness, motor vehicle ac-
cidents, hypertension, heart disease, and stroke. At the DC VAMC Sleep 
Disorders Clinic, we perform home sleep studies to facilitate diagnosis 
of obstructive sleep apnea. For this study we wanted to determine the 
number of adequate home sleep studies in diagnosing obstructive sleep 
apnea and to determine whether age, gender, BMI, and PTSD are predic-
tors of an adequate study.

Methods: We performed a retrospective analysis of 1782 home sleep 
studies (measuring flow, effort, oxygen saturation, body position, pulse 
and snoring) on studies from January 2006 to September 2011. Of the 
patients with adequate home studies, we determined the number of new 
diagnoses, apnea-hypopnea indices (AHI), and classified severity as 
mild (5≥ AHI ≤15), moderate (15< AHI <30) or severe (AHI ≥30). We 
performed a chart review to determine if age, gender, BMI, or PTSD 
were predictors of an adequate home study.
Results: Of the 1782 home sleep studies, 93.1% were adequate and 
6.9% inadequate based on lack of flow or other technical failures. Of the 
adequate studies, 74.4% fulfilled diagnostic criteria for OSA and 25.6% 
were normal. Patients without OSA had an average BMI of 29.6. The 
adequate versus inadequate groups had no statistical difference with re-
spect to the mean BMI (31.69 versus 31.2), mean age (50.0 versus 49.9), 
gender (86.6% male versus 84.6% male, p=0.49), and a diagnosis of 
PTSD (7.17% versus 9.76%, p=0.28).
Conclusion: Based on our data, home sleep testing appears to be an 
adequate way to diagnose OSA with a 93.1% success rate; however, age, 
gender, BMI, and PTSD are not predictors of an adequate study. Ad-
ditional studies exploring other possible predictors of successful home 
sleep studies are needed.

0493
THE EFFECT OF A NEW PHYSICIAN DIRECTED CASE 
MANAGEMENT MODEL IN AN OUT OF CENTER SLEEP 
TESTING PRACTICE ON SLEEP APNEA PATIENT THERAPY 
EFFECTIVENESS AND COMPLIANCE RATES
Lynch WR, Lynch K, Kennedy-Little DM
Sleep Disorders Management, Wilmington, DE, USA

Introduction: A new physician directed case management model in an 
AASM accredited out of center sleep testing (OCST) practice was cre-
ated to switch the emphasis from simply testing for diagnosis and al-
lowing third parties to query usage rates to an emphasis on maintaining 
effective therapy of sleep apnea.
Methods: This study reviewed records for consecutive patients who 
were enrolled in a new case management model for sleep apnea therapy 
from March 2011 to October 2012 which was delivered from a physi-
cian practice dedicated to providing OCST services. All patients were 
placed on unattended home APAP therapy with modems and daily thera-
py indicators using proprietary software were monitored daily. The phy-
sician was briefed daily by a case manager, and the physician directed 
interventions needed to improve therapy effectiveness and compliance.
Results: Daily case management services were provided to 42 patients 
including 60% (25) men and 40% (17) women with a median age of 61 
years (18-83). The case management and unattended home APAP thera-
py reduced the AHI average by 84.3% from an untreated AHI average of 
20.4 obtained by an OCST study to a treated AHI average of 3.2. APAP 
therapy controlled the AHI <= 5 for 88% (37 of 42) and AHI <= 10 for 
98% (41 of 42) of the case management patients. The compliance rate of 
case management patients was 97.6% with a patient abandonment rate 
of therapy of only 2.4% during the twenty month period.
Conclusion: The model of a physician directed case management pro-
gram delivered through an OCST practice was successful in maintaining 
effective therapy of sleep apnea and improving adherence to APAP. Pro-
prietary software allowed for tasks programming to improve efficiencies 
for the case managers to monitor a population of patients and a physician 
to make decisions about therapy effectiveness.
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0494
HOME SLEEP APNEA TESTING RESULTED IN GREATER 
ADHERENCE TO RECOMMENDATIONS WHEN 
PERFORMED IN A CLINIC STAFFED BY A BOARD-
CERTIFIED SLEEP MEDICINE PROVIDER
Alexander A1, Hughes G3, Anderson WE2, Norton H2, Singh J1

1Medicine, Carolinas Medical Center, Charlotte, NC, USA, 2Dickson 
Advanced Analytics, Carolinas Medical Center, Charlotte, NC, USA, 
3Carolinas Sleep Services, Carolinas Medical Center, Charlotte, NC, 
USA

Introduction: HST has emerged as an acceptable, and sometimes pre-
ferred, diagnostic modality for obstructive sleep apnea (OSA). Primary 
care physicians at 3 clinics evaluated patients for OSA with a clinical 
questionnaire and, if warranted, prescribed a HST which was interpreted 
by a sleep physician. The program has minimized barriers to OSA test-
ing and increased diagnoses within our community; however half of 
patients diagnosed to be at risk for OSA ignored the sleep study interpre-
tation’s initial recommendations.
Methods: Data from January 2011 to June 2012 was collected from the 
Electronic Health Record for 52 patients prescribed a HST and diag-
nosed with OSA. Subjects were categorized into 2 groups based on com-
pliance with sleep physician’s initial recommendation. The groups were 
compared by demographics, diagnostics, symptoms, and co-morbidities. 
Data was analyzed with SAS®, 9.3 using Student’s t-tests, Wilcoxon 
rank sum, chi-square, and Fisher’s exact tests accordingly.
Results: Compliance significantly differed based on office initiating 
OSA evaluation, (Cabarrus Family=80%, Eastridge=42%, Union=0%, 
p=0.0058). The office with a board-certified sleep medicine physician 
on staff had a higher rate of adherence to recommendations. Compliant 
patients across all sites had more severe OSA as defined by lower oxy-
gen de-saturations (78% vs 83%, p=0.032) and higher AHI scores (26.3 
vs 11.8, p=0.050). There was no difference in clinical co-morbidities.
Conclusion: The HST program was effective in increasing OSA diag-
noses and even treating the most severe OSA cases that may not have 
otherwise been identified. However, most patients diagnosed were not 
compliant, and the inter-office difference suggests a fundamental issue 
at the office level and that involvement of a sleep physician in the of-
fice played a crucial role in patient compliance and program success. As 
HST programs develop, our data suggest that they are more apt to be 
successful if the primary care office performing HST and sleep special-
ists share office processes and personnel.

0495
IMPLICATIONS OF REVISED RULES ON SCORING APNEIC 
AND HYPOPNEIC RESPIRATORY EVENTS IN HEART 
FAILURE PATIENTS WITH NOCTURNAL CHEYNE-STOKES 
RESPIRATION
Oldenburg O, Heinrich J, Bitter T, Spiesshoefer J, Horstkotte D
Department of Cardiology, Heart and Diabetes Center North Rhine-
Westphalia, Bad Oeynhausen, Germany

Introduction: Scoring definitions and therefore data on prognostic im-
pact of sleep-disordered breathing (SDB) on survival in heart failure 
(HF) patients are based on 1999 and 2007 definitions of the American 
Academy of Sleep Medicine (AASM). Thus, a recent (09/2012) update 
of these scoring rules include a more broadly definition especially on 
hypopneic events.
Methods: This study investigates the impact of the new scoring rules on 
apnea and hypopnea events in a cohort of well characterized HF patients 
(NYHA ≥ II, LV-EF ≤ 45%) with nocturnal Cheyne-Stokes respiration.
Results: Cardiorespiratory polygraphy recordings of 35 HF (NYHA 
2.7 ± 0.7; LV-EF = 30.2 ± 7.,5; 30 male; 72 ± 12 years) were scored 
according to 2007 (recommended) and 2012 recommendations. Apnea 
hypopnea index according to 2007 recommended scoring rules was 
39.7 ± 13.6/h compared to 44.3 ± 12.7/h by using the revised 2012 rules 

(p<0.001). This difference is based on a highly significant difference 
in hypopnea index (13.3 ± 12.1/h vs. 18.0 ± 13.5, p<0.001), whereas 
there was no difference in apnea index (26.4 ± 12.8/h vs. 26.3 ± 12.9/h, 
p=0.353).
Conclusion: Applications of new AASM scoring rules lead to a higher 
AHI, which is based on a less strict definition of hypopneas. To date 
and especially in HF patients, prognostic data on SDB in general and 
Cheyne-Stokes respiration in particular are based on 2007’s strict defi-
nitions. With application of the new AASM recommendations, mor-
tality data needs to be reanalyzed and graduation of SDB severity has 
to be adapted. In addition, data on prognostic impact on hypopneas it-
self is warranted as are studies differentiating central and obstructive 
hyponeic events.

0496
POSITIONAL OBSTRUCTIVE SLEEP APNEA IN PATIENTS 
WITH STROKE: A COMPARISON OF POSITIONAL 
ELEMENTS BETWEEN STROKE PATIENTS AND MATCHED 
CONTROLS
Im K1,2, Rogers T1, Davis P1, Burns T3, Dyken ME1

1Neurology, The University of Iowa, Iowa City, IA, USA, 2Psychiatry, 
The University of Iowa, Iowa City, IA, USA, 3Epidemiology, The 
University of Iowa, Iowa City, IA, USA

Introduction: Obstructive sleep apnea (OSA) tends to occur more 
frequently during supine sleep (positional OSA) compared to non-su-
pine sleep. Observational studies on subjects with OSA have reported 
positional OSA in from 56% to 65% of the general adult and stroke 
patient populations respectively. Nevertheless, comparative studies re-
garding the severity of positional OSA have not been performed in a 
controlled fashion.
Methods: Our study examined the proportion of positional OSA and 
OSA severity indices in the stroke population compared to a gender, age 
and body mass index (BMI) matched control group through a retrospec-
tive analysis of a large University Sleep Center database.
Results: 44 stroke and 88 control subjects were identified. Stroke pa-
tients tended to sleep a greater percentage of the time in the supine 
position (62.5 % versus 50.3 %; p=0.02) and had a slightly, but not sig-
nificantly, higher proportion of positional OSA (73.7% versus 61.9%; 
p=0.2). In addition, the difference between the apnea-hypopnea index 
(AHI; the average number of obstructive events per hour) of the supine 
and non-supine position was greater in stroke subjects (14.8 versus 9.1; 
p=0.004) and the AHI during supine REM sleep was significantly higher 
in stroke patients (34.6 versus 22.1; p=0.04).
Conclusion: Although our stroke patients had slightly more positional 
OSA compared to controls, their OSA was significantly worse in the 
supine position, especially during REM sleep. Our findings also comple-
ment the literature as our stroke subjects spent most of their sleeping time 
in the supine position, thus putting them at risk for the ill effects of the 
more severe positional OSA we have shown in this study. Our findings 
support the general promotion of a non-supine sleeping position (posi-
tional sleep therapy) as a therapeutic alternative for some stroke patients.

0497
THE HUMAN CIRCADIAN SYSTEM CAUSES APNEAS AND 
HYPOPNEAS TO WORSEN ACROSS THE NIGHT
Butler MP1,2, Smales C1, Morimoto M1, Wu H1,2, Hussain MV1, 
Mohamed YA1, Shea SA1,2,3

1Division of Sleep Medicine, Brigham and Women’s Hospital, 
Boston, MA, USA, 2Division of Sleep Medicine, Harvard Medical 
School, Boston, MA, USA, 3Center for Research on Environmental 
and Occupational Toxicology, Oregon Health & Science University, 
Portland, OR, USA

Introduction: Recurrent pharyngeal collapse during sleep causes ob-
structive sleep apneas and hypopneas. In addition to fragmenting sleep, 
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repeated hypoxia, hypercapnia, and circulatory changes associated with 
apnea and arousal can lead to hypertension, cardiovascular disease, 
and metabolic dysfunction. Apneas and hypopneas get longer over the 
course of the night, independent of sleep stage. The mechanisms un-
derlying this prolongation could involve physiological changes related 
to the duration of time asleep or to the phase of the circadian cycle. We 
tested the hypothesis that apnea duration exhibits a circadian rhythm.
Methods: Seven subjects with moderate/severe sleep apnea and four 
control subjects completed a 5-day forced desynchrony laboratory pro-
tocol whereby sleep opportunities were evenly distributed across all cir-
cadian phases. Polysomnography was recorded during a baseline 8 hour 
night, and then through 10 recurrent cycles of 2 h 40 m sleep and 2 h 40 
m wake. Data were analyzed by time into sleep period, sleep stage, and 
circadian phase (assessed from the time of dim light melatonin onset).
Results: As expected, respiratory event durations significantly in-
creased across the baseline night, independent of sleep stage. During 
the forced desynchrony protocol, apnea duration varied systematically 
with circadian phase, again independent of sleep stage. Peak respira-
tory event duration occurred at the circadian phase that corresponded 
to early morning.
Conclusion: These data suggest that the endogenous circadian clock 
plays a major role in the prolongation of respiratory events across the 
night in patients with sleep apnea. This indicates that the circadian clock 
may modulate the arousal mechanisms that terminate apneas.
Support (If Any): R21-HL092407, K24-HL76446, T32-HL007901, 
and 8UL1-TR000170
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HYPERCAPNIA: NEW INSIGHTS INTO SLEEP-
DISORDERED BREATHING RELATED DAYTIME 
SLEEPINESS
Wang D1, Piper AJ1, Yee BJ1, Wong KK1, Rowsell L1, Kim J2, Dijk D3, 
Duffin J4, Grunstein RR1

1Dept of Respiratory and Sleep Medicine, Woolcock Institute of 
Medical Research, Sydney University and Royal Prince Alfred Hospital, 
Camperdown, Sydney, NSW, Australia, 2School of Physics, Sydney 
University, Sydney, NSW, Australia, 3Surrey Sleep Research Centre, 
University of Surrey, London, United Kingdom, 4Department of 
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Introduction: Despite the significant social-economic costs seen with 
daytime sleepiness in sleep-disordered breathing (SDB), the key deter-
minant for the drowsiness is unclear. Hypercapnia has never been exam-
ined as a potential contributor.
Methods: We conducted two studies to examine the role of hypercapnia 
on SDB related drowsiness. In a clinical study, we conducted overnight 
PSGs on 55 severe SDB patients before and ~3 months after positive 
airway pressure treatment. We assessed arterial blood gases as well as 
the Epworth Sleepiness Scale (ESS) in the afternoon of each sleep study. 
Secondly, in an experimental study of 20 normal volunteers we exam-
ined EEG responses to hypercapnia, hypercapnia+hypoxia, and hypox-
ia. Quantitative EEG spectral analyses were performed for both studies.
Results: In the clinical study, we found a significant cross-correlation 
between the changes of hypercapnia, EEG spectral activity (Delta/Alpha 
ratio), and daytime sleepiness (all p<0.05). Multiple regression analyses 
showed the change of hypercapnia to be the only significant predictor 
for the variance of ESS, explaining 15% of the variance of ESS (t=2.44, 
p=0.02). In regression analyses using the change of Delta/Alpha ratio as 
dependent variable, pCO2 change is again the only significant predictor, 
explaining 27% variance of Delta/Alpha ratio (t=3.51, p=0.001). In the 
experimental study, we twice found that hypercapnia slowed down EEG 
spectral activity with increased Delta/Alpha ratio (p=0.03 & p=0.003 re-
spectively), while hypoxia did not change the Delta/Alpha ratio (p=0.93 
& p=0.4 respectively).
Conclusion: For the first time, we identified that hypercapnia is the key 
determinant for SDB related daytime sleepiness, using both a clinical 

and an experimental study approach. There is a significant cross-correla-
tion between the changes of hypercapnia, EEG spectral activity and day-
time sleepiness. Hypercapnia may cause drowsiness through a reduced 
neuro-electrical brain activity.
Support (If Any): Dr. David Wang is supported by NHMRC Health 
Professional Research Fellowship and Sydney Medical School Early 
Career Researcher/New Staff Award. Prof. Ronald Grunstein is sup-
ported by NHMRC Practitioner Fellowship.
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FACTORIAL INVARIANCE OF THE ISI BETWEEN 
ADHERENT AND NON-ADHERENT CPAP USERS
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Introduction: Insomnia is a common complaint among sleep apnea 
patients and insomnia has been found to be negatively related to PAP 
adherence. A frequently used measure of insomnia is the Insomnia Se-
verity Index (ISI), but little is known about the factor structure of this 
instrument when used in sleep apnea patients who have been prescribed 
CPAP. Use of CPAP may alter the symptom presentation of those with 
both insomnia and OSA. Therefore it is important to determine if the 
factor structure of the ISI is similar (factorially invariant) between CPAP 
adherent and non-adherent groups.
Methods: Participants were 238 veterans who attended follow-up CPAP 
Clinic at the Miami VA. The ISI was administered as part of follow-
up assessment including a CPAP download. Adherence was defined as 
greater than or equal to 4 hour of use or less than 4 hours of use. Con-
firmatory factor analysis was used (Mplus) to first establish a baseline 
model and then to test the invariance of the model through increasingly 
restrictive constraints.
Results: To establish the baseline ISI model, a 2 factor model was 
tested which included, respectively, items to assess nighttime symp-
toms (Items1-3) and daytime symptoms (Items 4-7). Statistical evidence 
provided support for this model (ChiSq=30.3, df=13, RMSE=.075, 
CFI=.98, SRMR=.03); however, factorial invariance was not support-
ed (ChiSq=64.2, df=28, RMSE=.104, CFI=.96, SRMR=.07). Based 
on modification indices, the ‘noticeability’ item was dropped from 
daytime symptoms. This baseline model had support (ChiSq=14.3, 
df=8,RMSE=.058, CFI=.99, SRMR=.02). Additionally, the most restric-
tive 2 factor, 2 group model provided support for factorial invariance 
(ChiSq=25.8, df=23, RMSE=.032, CFI=.99, SRMR=.04).
Conclusion: The ISI demonstrated factorial invariance between adher-
ent and non-adherent CPAP users when the ‘noticeability’ item was 
dropped from the scale. This suggests that this modified ISI may be used 
to compare insomnia severity between two groups.

0500
HEALTH UTILITY SCORE FOR OSAS PATIENTS TREATED 
WITH CPAP
Rizzi CF, Poyares D, Ferraz M, Tufik S
Psicobiologia, Universidade Federal de Sao Paulo, São Paulo, Brazil

Introduction: Obstructive Sleep Apnea Syndrome (OSAS) is associ-
ated with poor quality of life, cardiometabolic disorders and mortality. 
Also, it has been shown that CPAP treatment reduces general health 
costs. Nevertheless, there is a lack of study that estimates the outcomes 
of this intervention in quality-adjusted life years (QALYs) and health 
utility scores.
Methods: Ninety-five OSAS patients (apnea-hypopnea index > 20) 
were evaluated. Participants were submitted to baseline and titration 
polysomnography. Subsequently, a clinical evaluation, CPAP follow-up 
and Short Form Health Survey (SF-6D) questionnaire were performed 
at 1, 6 and 12 months of treatment. The SF-6D is a standard instrument 
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for which 1.00 indicates perfect health, and 0 is death. Subjects with 
body max index > 40 Kg/m2, and previous treatment for OSAS were 
excluded.
Results: Of 95 participants, 46 were male (48.4%). The mean AHI and 
age was 57.65 ± 29.25 events/h, and 53.32 ± 9.33 years, respectively. The 
mean CPAP usage was 5:22h. One-year of CPAP treatment increased the 
health utility score from 0.611± 0.112 to 0.710 ± 0.121 (p < 0.01). There-
fore, the treatment resulted in a net gain of 0.092 QALYs.
Conclusion: One-year of CPAP was associated to and important gain 
of quality of life. Thus, utility study can provide more complete anal-
ysis of total benefits of CPAP treatment in OSA patients and should 
be encouraged.
Support (If Any): Associaçao Fundo de Incentivo a Pesquisa (AFIP), 
FAPESP, CNPq.
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Introduction: Daytime sleepiness is common in mild-moderate ob-
structive sleep apnea (OSA). While Continuous Positive Airway Pres-
sure (CPAP) is considered to be the gold standard treatment for severe 
OSA, it is less effective in reducing sleepiness in milder OSA. Modafinil 
is a wake-promoting drug that is licensed in the USA for treatment of 
residual sleepiness in OSA patients on CPAP. We hypothesised that 
modafinil may effectively treat sleepiness in patients with mild-moder-
ate OSA not on CPAP.
Methods: Untreated sleepy male patients with mild-moderate OSA 
(Aged 18-70, Respiratory Disturbance Index (RDI) 5-30/hr, Ep-
worth Sleepiness Scale (ESS)≥10) were randomised to receive 200mg 
modafinil or matching placebo for two weeks before crossing over to 
the alternate treatment after a minimum two week washout. Outcome 
measures were collected prior to and at completion of each treatment 
period. Mixed model analysis of variance was used to compare im-
provements within treatments and classifying all randomised patients 
as random factors.
Results: 32 patients were randomised (means: RDI 15/h, age 48, ESS 
14, BMI 28kg/m2) with 29(91%) completing the trial. The primary 
outcome, ESS, improved more on modafinil versus placebo (mean net 
improvement over placebo 3.6 points, 95%CI 1.3-5.8, p<0.01) The sec-
ondary outcome; 40 minute AusEd driving simulator performance tend-
ed to improve with modafinil (mean improvement in steering deviation 
4.7cm, 95%CI -1.4-10.9 , p=0.12). 11 patients reported minor adverse 
events (AE) on modafinil versus 4 on placebo or washout (p=0.17). 
There were 2 serious AEs but neither were related to modafinil.
Conclusion: Modafinil significantly improved subjective sleepiness in 
patients with mild-moderate OSA not receiving CPAP therapy. The size 
of this effect is clinically relevant at 3-4 Epworth points of improvement 
compared with only 1-2 points reported from CPAP treatment. There 
was a trend towards improved driving on modafinil.

0502
THE EFFECT OF UPPER AIRWAY SURGERY ON SLEEP 
QUALITY AND OBSTRUCTIVE SLEEP APNEA
Ng RH, Chow T, Fang J, Zhang S, Zhang B
Woodbine Steeles Sleep Clinic, Markham, ON, Canada

Introduction: Obstructive sleep apnea (OSA) is a common sleep disor-
der due primarily to upper airway obstruction. Patients that do not toler-
ate or comply with the primary treatment modality, Continuous Positive 
Airway Pressure (CPAP), may explore surgical treatment options. Many 
surgical options such as Uvelopalatoplasty (UVPP), however, have been 
shown to have variable and limited success in treating OSA. In this 
study, we investigated the role and treatment outcome of upper airway 
surgeries (septoplasty (SP), turbinate reduction (TR), tonsillectomy and 
UVPP) on OSA in Chinese patients who have clinical identifiable upper 
airway anatomical obstruction.
Methods: A retrospective study was used to analyze the effect of either: 
(1) SP and radical volume reduction of turbinates only; or (2) in combi-
nation with UVPP and standard tonsillectomy, on Chinese patients di-
agnosed with moderate to severe OSA. Inclusion criteria include failure 
to comply/tolerate CPAP treatment and possessing clear and identifiable 
upper anatomical obstruction including (either singly or a combination 
of) narrow soft palatal arch, tonsillar hypertrophy, septal deviation with 
or without turbinate hypertrophy. Outcome measures were obtained 
from pre- and post-operative polysomnograph (PSG) where sleep pa-
rameters, AHI, and oxygen saturation were analyzed.
Results: Patients with only SP and TR (n=17) failed to produce sig-
nificant changes in sleep efficiency, sleep arousal (either spontaneous or 
respiratory related), or AHI measures. Conversely, patients with UVPP 
and tonsillectomy in combination with TR and SP (n=14) had signifi-
cant improvement in all categories of AHI (supine, non-supine, REM 
and non-REM), with nearly 50% reduction or more in severity of OSA 
observed. The degree of respiratory arousals was also reduced in this 
group. Subjective reports on sleep quality and breathing function im-
proved in both groups of patients post-surgery.
Conclusion: This study confirms with other published reports that SP 
and TR alone have no role in treating OSA or improve objective sleep 
quality. However, the data suggest that judicious selection of patients 
with clearly defined upper airway obstruction (i.e. narrow palatal arch), 
such as those seen in Chinese patients, may benefit from a combination 
of nasal surgery with tonsillectomy and UVPP. This study supports the 
possible role of surgery as primary treatment for specific definable upper 
airway obstruction cases and for those who failed or unable to tolerate 
CPAP treatment.

0503
IMPACT OF RESPIRATORY-THERAPIST BASED CPAP 
FOLLOW-UP PROGRAM ON 1 YEAR CPAP ADHERENCE 
AND ASSESSMENT OF HEALTHCARE UTILIZATION
Becker KA1, Chang NS1, Daclan AL1, Moss B1, Villapando C1, 
Henry LK1, Taylor AM1, Woodrum R1, Chang JW1, Hwang D1,2

1Sleep Medicine, Kaiser Permanente, Fontana, CA, USA, 2Pulmonary, 
Critical Care, and Sleep Medicine, NYU School of Medicine, New 
York, NY, USA

Introduction: We instituted a respiratory therapist-based CPAP follow-
up program (F/U Pathway) and compared CPAP adherence (3 months 
and 1 year) to patients without additional structured follow-up (Tradi-
tional Pathway) and assessed impact on 1 year healthcare utilization.
Methods: Patients undergoing ambulatory polysomnography were 
randomized to Traditional or F/U Pathway and CPAP was ordered, if 
indicated, after 1 week autoCPAP titration. Traditional Pathway: CPAP 
was purchased without structured follow-up. Follow-up Pathway: CPAP 
rented up to 3 months with monthly compliance checks. At each month, 
CPAP was converted to purchase without additional follow-up if com-
pliant; if non-compliant, patients underwent troubleshooting with addi-
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tional month trial. Patients in both pathways were called to return for 3 
month and 1 year follow-up. Effect on co-morbidities (blood pressure, 
HgbA1C) and healthcare utilization were compared at 1 year.
Results: 158 were started on CPAP (82 Traditional; 76 Follow-up). F/U 
Pathway cumulative compliance rates at months 1, 2, and 3 were: 25% 
(19/76), 62% (47/76), and 70% (53/76). All patients in F/U Pathway ver-
sus 54% in Traditional Pathway returned for 3 month follow-up, result-
ing in compliance (intention-to-treat) of 40.8% versus 20.7% (p=0.006). 
At 1 year, few patients in either pathway returned (21 F/U Pathway with 
33% compliant; 13 Traditional Pathway with 38% compliant). When 
reviewing DME CPAP utilization (rate of reordering CPAP supplies) as 
a surrogate for CPAP usage, we estimated F/U Pathway and Traditional 
Pathway CPAP adherence to be 56% versus 29% (p=0.004). Patients 
with at least 60% nights with >4 hours usage on 1 week autoCPAP ti-
tration was associated with greater 3 month compliance (58% vs 26%; 
p=0.001) and 1 year adherence (41% vs 28%; p=0.11). There were no 
significant differences in blood pressure, HgbA1C, nor healthcare en-
counters between CPAP users versus non-users.
Conclusion: Respiratory Therapist-based CPAP follow-up program 
may improve long-term CPAP adherence. CPAP use did not impact co-
morbidities nor healthcare utilization but requires further evaluation.

0504
ORAL PRESSURE THERAPY FOR OBSTRUCTIVE SLEEP 
APNEA IN SUBJECTS WITHOUT PRIOR TREATMENT 
EXPERIENCE
Colrain IM1, Siegel LC2,3, Black J2, Bogan RK4, Becker PM5, 
Farid-Moayer M6, Goldberg R7, Lankford DA8, Goldberg AN9, 
Malhotra A10

1SRI International, Menlo Park, CA, USA, 2Stanford University, 
Stanford, CA, USA, 3ApniCure, Redwood City, CA, USA, 4SleepMed 
of South Carolina, Columbia, SC, USA, 5Sleep Medicine Associates 
of Texas, Dallas, TX, USA, 6Peninsula Sleep Center, Burlingame, 
CA, USA, 7Sleep HealthCenters, Phoenix, AZ, USA, 8Sleep Disorders 
Center of Georgia, Atlanta, GA, USA, 9University of California, San 
Francisco, San Francisco, CA, USA, 10Brigham and Women’s Hospital 
and Harvard Medical School, Boston, MA, USA

Introduction: A recently developed oral pressure therapy (OPT) system 
(Winx(TM), ApniCure) may provide a treatment alternative in subjects 
without prior obstructive sleep apnea (OSA) treatment experience who 
are unwilling to try CPAP.
Methods: The subset of subjects without prior OSA treatment who 
participated in a 63-subject study (JSR 21(Suppl 1):2012:P696-7) of 
OPT were analyzed. Subjects underwent laboratory polysomnography 
at baseline (one night with treatment (Tx1) and one without treatment 
(C) in randomized order) and an additional night following 28 nights 
of treatment (Tx28). Obstructive and mixed event apnea-hypopneas 
were scored blindly using AASM recommended criteria and reported 
as events per hour of sleep (AHI). Epworth Sleepiness Scale (ESS), a 
modified Functional Outcomes of Sleep Questionnaire (mFOSQ), and 
Clinical Global Impression Change (CGI-C) were assessed. OPT usage 
was recorded by the device.
Results: Twenty one subjects (67% male), aged 53.6±7.3 (mean±SD) 
years, BMI 33.1±4.4 kg/m^2, neck circumference 41.0±3.9 cm with 
OSA (5 mild, 6 moderate, 10 severe) had no prior OSA therapy his-
tory. There were no severe or serious device-related adverse events. 
One subject had high AHI with inadequate treatment response and 
terminated prior to completion of 28 nights of treatment. AHI was 
significantly reduced with treatment: 34.0±24.3(C), 17.8±20.0(Tx1), 
14.5±13.6(Tx28). ESS was significantly reduced with treatment from 
12.2±5.5(C) to 8.1±4.3(Tx28) and mFOSQ significantly increased from 
15.3±3.2(C) to 17.1±2.3(Tx28). The device was used on 93.0±9.5 % of 
nights, for an average of 5.9±1.5 hours. CGI-C (Tx28) was: very much 
improved(10%), much improved(50%), minimally improved(30%), or 

showed no change(10%). At study conclusion, 85% of subjects indicat-
ed they would use OPT to treat their OSA.
Conclusion: In subjects without prior OSA therapy, OPT was safe and 
significantly improved AHI and symptoms. Nightly usage was high and 
most subjects reported willingness to use OPT. OPT merits consider-
ation as a treatment option in selected patients without prior OSA treat-
ment experience.
Support (If Any): ApniCure, Inc.

0505
PERSISTENTLY REDUCED CPAP ADHERENCE IN 
PATIENTS WITH THE MOUTH LEAK SYNDROME
Baltzan M1,2,3, Garcia-Asensi A1, Dabrusin R1, Tanzimat G2, Wolkove N2

1Respiratory Medicine, Mount Sinai Hospital, Montreal, QC, Canada, 
2Sleep Disorders Center, OSR Medical, Montreal, QC, Canada, 
3Medicine, McGill University, Montreal, QC, Canada

Introduction: Breathing through the mouth during sleep is common in 
patients with sleep apnea, and may persist while using continuous posi-
tive airway pressure (CPAP). We have found that symptoms of mouth 
leak may be clustered into a distinct syndrome (the ‘mouth leak syn-
drome’, MLS).
Methods: Our study in a cohort of 40 patients validated the MLS with 
polysomnographic measurement of air leaking out the mouth while us-
ing nasal CPAP treatment for obstructive sleep apnea. Monitoring was 
tested with both oral PVDF film and air pressure transducer. Consecu-
tive patients newly diagnosed with obstructive sleep apnea were inten-
sively followed during their first month with CPAP with questionnaires 
as well as download from their treatment machines. Downloads for ad-
herence were performed a mean 3.1 years later.
Results: We found that MLS occured commonly (40% of participants) 
during initiation to nasal CPAP, with more often sustained air leaks out 
of the mouth during sleep associated with arousals from sleep and a 
higher overall arousal index on polysomnography. Improvements in 
sleepiness and sleep apnea quality of life were lower when associated 
with MLS. Adherence at 1 month (6:26 hours SD 1:20 vs. 4:26 SD 2:35) 
was less per night, and remained significantly reduced after 3 years of 
follow-up (6:06 SD 2:13 vs. 3:11 SD 2:51).
Conclusion: The presence of MLS is associated with less effective ini-
tiation to CPAP and lower long-term adherence. Better understanding 
and management of the treatment side effects may improve long-term 
management of this chronic disease.
Support (If Any): OSR Medical Sleep Disorders Centre, and Mount 
Sinai Hospital, Montreal, QC, Canada.

0506
SLEEP BRUXISM PROTECTS THE UPPER AIRWAY 
AGAINST OBSTRUCTION IN PATIENTS WITH TMJ 
DYSFUNCTION AND IS REDUCED BY PAP THERAPY
Simmons JH1,2, Prehn RS3,2

1Comprehensive Sleep Medicine Associates, Houston, TX, USA, 
2Sleep Education Consortium, Houston, TX, USA, 3Center for Facial 
Pain and Sleep Medicine, The Woodlands, TX, USA

Introduction: We have previously presented clinical data of patients 
with TMJ dysfunction and Sleep Bruxism who improved with PAP treat-
ment. We claimed that sleep bruxism functions to protect the airway 
from obstruction. In this study we present the findings of 5 patients with 
TMJ dysfunction in whom additional EMG analysis was performed in 
attempts to characterize the changes in EMG activity associated with the 
obstructive breathing. Since Sleep Bruxism protects the airway many 
f these patients fall into the UARS category and therefore esophageal 
pressure monitoring is required to quantify the obstruction. We sought 
to provide objective NPSG data to support our claim.
Methods: Five patients presenting with TMJ dysfunction had NPSG’s 
with additional EMG of the temporalis and masseter muscles bilaterally. 
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All five were female (21 to 67, ave 50). Four of the five patients had 
esophageal pressure monitoring done as part of the NPSG study. Digi-
tal analysis such as integration of the EMG signal was not available so 
Bruxing was determined as EMG reaching 20% of the maximal EMG 
demonstrated on voluntary bruxing during biocals. The diagnostic stud-
ies were assessed to determine changes in EMG associated with greater 
vs lesser degrees of obstruction. Additionally, data from the CPAP titra-
tion data was compared to the data from the diagnostic studies.
Results: Three of the five patients demonstrated EMG changes during 
the diagnostic study with reduced obstruction associated with EMG be-
yond the 20% maximal threshold in a sustained fashion and increased 
obstruction associated with periods of EMG below the 20% threshold. 
Four of the five patients demonstrated reduction of EMG to below the 
20% threshold with the addition of CPAP and these same four claimed 
clinical improvement in TMJ symptoms with the use of CPAP.
Conclusion: Our previous claims regarding sleep bruxism have been 
mainly derived by clinical outcome data. Many of our patients have the 
Upper Airway Resistance Syndrome and esophageal pressure monitor-
ing is necessary to provide objective assessments of obstruction. This 
study measured EMG of the temporalis and masseter muscles to char-
acterizing a reduction in EMG activity associated with increased ob-
struction in the pre-treated patient and in the setting of CPAP where the 
pressure provides a method of protection thus allowing the muscles of 
the mandible to relax. This new methodology of tabulating EMG during 
polysomnography may find a wider utilization but further assessment 
is needed.

0507
THE FACE OF SLEEPINESS: IMPROVEMENT IN FACIAL 
APPEARANCE AFTER CPAP FOR OSA
Ruzicka DL1, Burns JW2, Vahabzadeh A1, Burns MC1, Buchman SR3, 
Chervin RD1

1Sleep Disorders Center and Department of Neurology, University 
of Michigan Health Systems, Ann Arbor, MI, USA, 2Michigan Tech 
Research Institute, Michigan Technological University, Ann Arbor, 
MI, USA, 3Craniofacial Anomalies Program and Division of Plastic 
Surgery, University of Michigan Health System, Ann Arbor, MI, USA

Introduction: Clinicians often have the subjective impression that fa-
cial appearance improves after patients with obstructive sleep apnea 
(OSA) and excessive daytime sleepiness are treated with continuous or 
bilevel positive airway pressure (PAP).
Methods: We asked medical and lay volunteers to decide which facial 
picture in a given pair - one taken before, and another after at least 2 
months of adherent PAP use - looked more alert, more attractive, more 
youthful, and more likely to represent the treated state. We then explored 
whether the subjective ratings could be predicted by objective changes 
on highly precise photographic imaging (3-dimensional digital photo-
grammetry), by baseline polysomnograms, or by subjective sleepiness 
of the patients.
Results: The 20 subjects included 6 women and 14 men, aged 45±11 
(s.d.) years. Each subject had OSA confirmed by laboratory-based 
polysomnography (mean apnea/hypopnea index 26±21 [SD]) and ex-
cessive sleepiness on the Epworth Sleepiness Scale. Twenty-two raters 
about twice as often identified post-PAP rather than pre-PAP images 
to look more alert (p=.0053), more youthful (p=.026), more attractive 
(p=.0068), and more likely to represent the treated state (p=.015). Pho-
togrammetry showed reduced forehead surface volume, and decreased 
infraorbital and cheek redness, but no change in ptosis after PAP. De-
creased stage N3 sleep at baseline, and post-treatment decrements in 
facial redness showed promise as predictors of improved subjective rat-
ings for alertness. Neither the percent of nights with adherent use of PAP 
nor changes in Epworth scores with treatment influenced the likelihood 
that the post-treatment image would be rated as more alert, attractive, 
youthful, or likely to reflect treatment (all p>.10).

Conclusion: Patients with OSA are perceived to look more alert, 
more youthful, and more attractive after adherent use of PAP. Objec-
tive changes in facial surface volume and color were identified. A 
post-PAP decrement in redness may inform subjective impressions of 
improved alertness.
Support (If Any): Jonathan A. Covault Memorial Foundation for Sleep 
Disorders Research

0508
THE EFFECT OF MASK STYLE ON CONTINUOUS 
POSITIVE AIRWAY PRESSURE REQUIREMENT FOR THE 
TREATMENT OF OBSTRUCTIVE SLEEP APNEA
Ebben MR1, Narizhnaya M1, Barone D1, Segal AZ1, Krieger A2,1

1Neurology and Neuroscience, Weill Medical College of Cornell 
University, New York, NY, USA, 2Medicine, Weill Cornell Medical 
College, New York, NY, USA

Introduction: Studies investigating oronasal and nasal masks separate-
ly have found that both masks can be used successfully to treat sleep 
disordered breathing. However, our group recently found that in patients 
with moderate to severe OSA, using an oronasal instead of a nasal mask 
significantly increased the pressure required to reduce OSA to <5/hr. The 
goal of the current study is to attempt to replicate our previous finding 
with different mask makes and models to ensure that our previous find-
ings were not mask-specific.
Methods: 11 men and 10 women (age range 31-86) participated in this 
study. Mean BMI was 32 kg/m2. All participants were recruited based 
on an in-laboratory diagnostic polysomnogram showing an AHI >20/hr., 
and were randomly assigned to either a nasal (Mirage FX®) or oronasal 
(Quattro FX®) mask for their subsequent titration study.An In-laborato-
ry CPAP titration study was then performed with the assigned mask. The 
technicians performing the titrations were instructed to increase CPAP 
by 1 cm of H2O until the AHI was <5/hr. in both mask conditions.
Results: An independent sample t-test was conducted to evaluate the 
hypothesis that more CPAP is required to successfully treat OSA (AHI 
<5/hr.) when an oronasal vs. nasal mask interface is used. The test was 
significant, t(19) = -2.133, p = 0.048 (equal variances not assumed). The 
CPAP required to treat OSA with a nasal mask was lower (M = 8, SD = 
1.99) compared to the oronasal mask (M = 11, SD = 3.88). The final AHI 
on CPAP was not significantly different between the two mask styles 
t(19) = 1.312, p = 0.213 (equal variances not assumed).
Conclusion: This study confirms our previous finding that higher CPAP 
is required to successfully treat OSA when an oronasal vs. nasal mask 
interface is used. This finding is not mask specific.

0509
ADHERENCE PROFILES OF CPAP USERS AND THEIR 
DETERMINANTS IN VA OBSTRUCTIVE SLEEP APNEA 
PATIENTS
Chirinos DA1, Domingo S2, Wallace DM3,4, Wohlgemuth WK4

1Psychology, University of Miami, Miami, FL, USA, 2Psychology, 
Nova Southeastern University, Ft Lauderdale, FL, USA, 3Neurology, 
University of Miami, Miami, FL, USA, 4Neurology, Miami VA Sleep 
Center, Miami, FL, USA

Introduction: Adherence to PAP therapy remains a significant challenge 
in sleep medicine. Identifying OSA patients with similar adherence pro-
files to PAP has the potential to strategically guide adjunct therapies to 
improve PAP use. Latent Profile Analysis (LPA) was used to investigate 
(1) whether distinct subtypes of CPAP users could be identified and (2) 
to determine associations between predictors and identified subtypes.
Methods: Participants were 207 veterans who attended follow-up CPAP 
Clinic at the Miami VA. Three PAP adherence variables comprised the 
profile: 1) % of days used, 2) % of days used >4 hours and 3) average 
hours used. These were submitted for LPA using Mplus. Associated vari-
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ables were 1) perceived risk, 2) outcome expectation, 3) self-efficacy, 4) 
insomnia 5) sleepiness, 6) age, 7) AHI and 8) medical comorbitities.
Results: Five adherence subgroups were identified. Group 1 (33% of 
sample; ‘Non-Adherers’), used CPAP 16% of nights, used PAP on av-
erage 30 minutes/night (avg/night) with 5% of nights greater than 4 
hours usage (%>4hrs). Group 2 (28% of sample; ‘Attempters-Low’) 
used CPAP 57% of nights, 2 hrs avg/night and 17% >4 hrs. Subgroup 3 
(39% of sample; Attempters-High) used CPAP 71% of nights, 3 hrs avg/
night and 44% >4 hrs. Subgroups 4 (11% of sample; Adherers-Low) 
and 5 (28% of sample; Adherers-High) had profiles consistent with good 
adherence with 90% and 98% of nights used, 5 and 7.5 hrs avg/night, 
and 71% and 95% >4 hrs, respectively. Participants with less self-effi-
cacy were more likely to belong to Non-Adherers (OR=0.05, P<0.001), 
Attempters-Low (OR=0.20, P=0.041) and Attempters-High (OR=0.10, 
P=0.006). Those with insomnia symptoms were more likely to be in 
Non-Adherers (OR=1.14, P=0.021) or Attempters-Low (OR=1.10, 
P=0.067).
Conclusion: Sixty percent of users (Non-Adherers, Attempters-Low, 
Attempters-High) had suboptimal adherence. Understanding PAP use 
profiles may guide the use of behavioral treatment (behavioral CPAP 
therapy, CBT-I) for non-adherent CPAP users.

0510
EARLY CPAP USE IMPACTS LONG-TERM WEIGHT LOSS IN 
BARIATRIC SURGERY PATIENTS
Collen J, Lettieri CJ
Pulmonary, Critical Care and Sleep Medicine, Walter Reed National 
Military Medical Center, Bethesda, MD, USA

Introduction: Obstructive sleep apnea is a near universal comorbidity 
among patients undergoing bariatric surgery. Long-term CPAP adher-
ence in this population has been poorly documented, and it is unclear 
if CPAP therapy post-operatively has any impact on distant clinical 
outcomes. We sought to determine the impact of residual OSA and the 
effect of post-operative CPAP use on long-term weight management 
among bariatric surgery patients.
Methods: Observational cohort study of adult patients with OSA 
following bariatric surgery. Patients were evaluated with polysom-
nography and clinical follow-up pre-operatively, at one-year post-op-
eratively, and again after at least 6 years post-operatively. The primary 
end point was change in weight and BMI. Long-term CPAP use was a 
secondary endpoint.
Results: Records were abstracted for 24 consecutive patients. 74% 
were women with a mean age of 57.1±8.6 years. 95.8% had persis-
tent OSA at one year after surgery. Final evaluation occurred 8.7±1.5 
(range 6-12) years following surgery. Between the first and final post-
operative evaluations the majority (81.3%) of patients increased both 
weight (204.1±42.9 to 236.2±50.8 lbs, p=0.05) and BMI (32.4±5.7 to 
38.1±8.7 Kg/m2, p=0.02). BMI increased more among those not using 
CPAP at their one-year follow-up compared to those who had been on 
CPAP (19.7% v 1.6%, p=0.10). CPAP use declined from 83.3% pre-
operatively to 26.1% at one-year and only 8.7% at the final evaluation.
Conclusion: The majority of patients with persistent OSA following 
bariatric surgery re-gained weight following initial surgical weight loss. 
Among the cohort, long-term CPAP use was poor and likely contrib-
uted to the observed increase in BMI. However, use of CPAP during the 
initial post-operative year appeared to correlate with reduced long-term 
weight gain.

0511
SLEEP SCHEDULE AND CPAP ADHERENCE: IS 
REGULARITY OF PRE-TREATMENT BEDTIME 
INFLUENTIAL ON CPAP ADHERENCE?
Sawyer AM1, King TS2

1School of Nursing, Penn State University, University Park, PA, USA, 
2Public Health Sciences, Penn State University College of Medicine, 
Hershey, PA, USA

Introduction: CPAP adherence among adults with OSA is problematic 
with approximately 50% of adults demonstrating sub-optimal adher-
ence. We sought to determine if variability of sleep schedule, or pre-
treatment bedtime, was different among CPAP adherers and nonadherers 
and influential on CPAP use at 1-week and 1-month among CPAP-treat-
ed adults with OSA.
Methods: A prospective longitudinal study was conducted at two US 
sites, a large academic medical center sleep center and a community-
based sleep center. Adults (n=97) with newly-diagnosed OSA (AHI≥10 
events/hr) by in-laboratory polysomnogram (PSG) were consecutively 
recruited. After consent and baseline demographic measures, participants 
completed a 7-day sleep diary and in-laboratory CPAP titration PSG. 
One month objective CPAP use was collected. Bedtime variable was log 
transformed; t-tests and logistic regression were employed with 1-week 
and 1-month CPAP adherence, ≥ 4hrs use/night, as outcome criteria.
Results: Participants included predominantly white (87%) males (55%) 
with obesity (BMI 38.3 kg/m2 [SD 9.3]) and severe OSA (AHI 36.7 
event/hr [SD 19.7]). Mean 1-week CPAP use was 4.52 hrs/night (SD 
2.52); Mean 1-month CPAP use was 4.25 hrs/night (SD 2.35). Pre-treat-
ment mean bedtime variability was not different among CPAP nonadher-
ers (n=34) and adherers (n=63) at 1 week (60.3 minutes [Coefficient of 
Variation, CV=0.4] vs 54.6 minutes [CV=0.5], respectively; p=0.39) or 
influential on 1-week CPAP use (B=0.40; SE=0.51; p=0.43). Pre-treat-
ment mean bedtime variability was different among CPAP nonadherers 
(n=38) and adherers (n=59) at 1 month (66.7 minutes [CV=0.5]) vs 49.4 
minutes [CV=0.4]; p=0.02). Variability of bedtime was a significant 
predictor of CPAP adherence at 1 month (B=1.30; SE=0.55; p=0.02). 
The odds of 1-month CPAP nonadherence are 3.7 (95% CI 1.25-10.83) 
times greater for every one unit increase in habitual, or pre-treatment, 
bedtime variability.
Conclusion: Addressing sleep hygiene, specifically regularity of sleep 
schedule, prior to or with CPAP initiation may be an opportunity to im-
prove CPAP adherence.
Support (If Any): Research support from NIH/NINR K99NR011173 
(Sawyer AM, PI) and R00NR011173 (Sawyer AM, PI).

0512
RISKS ASSOCIATED WITH USE OF WAKEFULNESS 
PROMOTING MEDICATIONS IN PATIENTS WITH 
OBSTRUCTIVE SLEEP APNEA AND CARDIOMYOPATHY: A 
CASE-CONTROL STUDY
Mansukhani M1, Kolla B1, Park JG1,2

1Center for Sleep Medicine, Mayo Clinic, Rochester, MN, USA, 
2Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, MN, 
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Introduction: Wakefulness promoting medications are indicated in pa-
tients with obstructive sleep apnea (OSA) who are persistently sleepy 
despite optimal control of sleep disordered breathing. Recent literature 
suggests increased cardiovascular and all-cause mortality risk in subjects 
using stimulants. As the safety of wakefulness promoting medications in 
patients with OSA and cardiomyopathy is unknown, we assessed cardio-
vascular outcomes and mortality in those patients who used stimulants.
Methods: The electronic medical record was queried to ascertain cases 
of OSA and cardiomyopathy between 1/1/1995 - 10/1/2011. Those who 
used alertness producing medications for ≥1 month (n=22) were identi-
fied from this cohort. Age and sex matched controls who were not taking 



SLEEP, Volume 36, Abstract Supplement, 2013 A178

B. Clinical Sleep Science I. Sleep Disorders – Breathing
these types of medications (n=44) were chosen from the same cohort. 
Primary outcome assessed was mortality while secondary outcomes in-
cluded pacemaker and ICD implantation.
Results: Mean age of the cohort was 62.6 ± 15 years, 72% were male. 
Median duration of medication use was 27 months (range 1-98). There 
was no significant difference in BMI, AHI, PAP compliance rates, esti-
mated ejection fraction, type of cardiomyopathy, presence of other ter-
minal illnesses and duration of follow up between cases and controls. 
There were 4 deaths amongst the cases versus 8 among controls. Four 
cases had a pacemaker and 6 had an ICD implanted, compared to 6 and 
8 respectively in the control group. Age and PAP compliance, but not 
wakefulness promoting medication use, were associated with mortal-
ity on univariate analyses. Use of a traditional stimulant and duration 
of medication use were also not associated with any of the outcomes 
assessed. In multiple regression analyses, use of wakefulness pro-
moting medication was not associated with mortality, pacemaker or 
ICD implantation.
Conclusion: Wakefulness promoting medications were not associated 
with elevated risk of mortality, pacemaker or ICD implantation in this 
case-control study, even after accounting for a number of confounders.

0513
SHORT- AND LONG-TERM EFFECTS OF NOCTURNAL 
OXYGEN THERAPY ON SLEEP APNEA IN CHRONIC HEART 
FAILURE
Bordier P, Orazio S
4th West, Cardiovascular Hospital of Haut-Leveque, Pessac, France

Introduction: To study short- and long-term effects of nocturnal oxy-
gen therapy (NOT) on sleep apnea in chronic heart failure (CHF).
Methods: In 51 consecutive stable CHF patients, NYHA II/III, left ven-
tricular ejection fraction (LVEF) ≤ 45%, baseline nocturnal ventilation 
polygraphy identified 33 sleep apnea patients (apnea-hypopnea index 
(AHI) ≥ 15 events/h) who were randomized to receive NOT 3 L/min 
(n=19) or no NOT (n=14). NOT was applied for six months with a home 
concentrator, the first night with polygraphy. Sixteen NOT patients and 
14 no-NOT patients were subjected to polygraphy after six months.
Results: In no-NOT patients, there was no significant difference be-
tween baseline and the sixth month findings. In NOT patients, a marked 
AHI reduction was observed between baseline versus the first night, and 
the sixth month, respectively, 36.8±2.6 versus 20.8±3.0, and 18.3±2.4 
events/h (p<0.0001) and, related to a central AHI decrease, respectively, 
23.3±2.8 versus 8.3±1.6 and 6.1±1.4 events/h (p<0.0001). The oxygen 
desaturation index (ODI) evolved similarly: 33.0±5.2 versus 7.5±0.5 
and 9.3±2.6 events/h (p<0.0001). NOT had no effects on obstructive 
and mixed AHI. In NOT patients versus no-NOT patients, respective-
ly, AHI decreased by 49.0%±6.0% versus increased by 2.0%±14.0% 
(p<0.0001), ODI decreased by 59.0%±9.4% versus 6.4%±14.7% 
(p=0.004), arterial oxyhemoglobin saturation < 90% time decreased by 
61.4%±9.9% versus increased by 60.0%±68.4% (p=0.07) and LVEF in-
creased by 14.5%±10.2% versus 5.6%±16.1% (p=0.64).
Conclusion: In CHF patients with sleep apnea, NOT significantly re-
duced central AHI and ODI, with acute effects being sustained over 
time, without, however, impacting obstructive and mixed AHI nor day-
time LVEF.

0514
INCREASING UPPER-AIRWAY STIMULATION AMPLITUDE 
HAS A DOSE-RESPONSE EFFECT OF ENLARGING UPPER 
AIRWAY CROSS-SECTIONAL AREA IN OSA PATIENTS
Strohl KP1, Safiruddin F2, Vanderveken OM3, Lee K4, de Vries N2

1Department of Pulmonary and Critical Care Medicine, University 
Hospitals Case Medical Center, Cleveland, OH, USA, 2Department 
of Otorhinolaryngology, Head and Neck Surgery, Sint Lucas 
Andreas Ziekenhuis, Amsterdam, Netherlands, 3Department of 
Otorhinolaryngology, Head and Neck Surgery, Universiteit Ziekenhuis 
Antwerpen, Antwerp, Belgium, 4Research, Inspire Medical Systems, 
Maple Grove, MN, USA

Introduction: Upper airway stimulation (UAS) is a potential therapy 
for CPAP-refractory OSA through a multi-programmable implantable 
neurostimulator. We hypothesized that UAS stimulation amplitude 
adjustments would modulate palatal and tongue-base airway size and 
shape during wakefulness and sedation.
Methods: Patients (AHI range 20-50) underwent digital video laryngos-
copy while awake and/or drug-induced sleep (DISE) at least 3 months 
after UAS system implantation (Inspire Medical Systems, Minneapolis, 
MN). Respiratory-synchronous stimulation was applied at four increas-
ing amplitudes representing first sensation, tongue movement, PSG- 
therapeutic amplitude, and a sub-discomfort amplitude. Palatal and 
tongue-base cross-sectional area (CSA) were measured and compared 
between baseline without stimulation versus periods of stimulation.
Results: Eight patients (all male, age: 49.4±7.2 years; AHI: 29.7±8.4/h 
sleep) underwent DISE; eleven patients (all male, age: 49.6±9.7 years; 
AHI: 29.0±9.1) underwent awake laryngoscopy and seven patients had 
both. During both awake and DISE, sequentially higher stimulation am-
plitudes had a graded response in enlarging upper airway dimensions, 
with a larger percentage increase of airway size during drug-induced 
sleep. While awake, palatal area increased from 3.6±22.9% at the low-
est stimulation to 58.4±49.1% at the highest level, and tongue-base area 
from 65.7±78.4% to 123.8±140.8% (p<0.05 versus baseline). During 
DISE, palatal area increased from 16.3±41% to 395.1±367.8% and 
tongue-base from 20.0±52.0% to 193.9±90.2% (p<0.05 versus base-
line). The percentage change in tongue-base CSA reached a plateau with 
higher stimulation amplitudes in both awake and drug-induced sleep, 
but this plateau was not seen in palatal CSA during awake and drug-
induced sleep.
Conclusion: Stimulation enlarged both the palate and tongue base CSA 
compared to baseline, and a larger increase in CSA was seen in palatal 
opening than tongue-base opening during drug-induced sleep. Increasing 
UAS amplitudes enlarges upper airway dimensions in a dose-response 
manner. Changes in UAS amplitude is a key parameter for managing 
UAS therapy response.
Support (If Any): Inspire Medical Systems

0515
NASAL EPAP THERAPY FOR OSA: FOLLOW-UP 
EXPERIENCE FROM A CLINICALLY BASED SLEEP 
CENTER
Hwang D1,2, Becker KA1, Chang NS1, Daclan AL1, Gonzalez L1, 
Wigler E1, French K1, Vega DT1, Woodrum R1, Taylor AM1

1Sleep Medicine, Kaiser Permanente, Fontana, CA, USA, 2Pulmonary, 
Critical Care, and Sleep Medicine, NYU School of Medicine, New 
York, NY, USA

Introduction: We report real-world experience with nEPAP 
(PROVENT Sleep Apnea Therapy, Venus Medical, Inc), including as-
sessment of treatment efficacy, predictors of response, and extended 
adherence to therapy.
Methods: OSA patients eligible for a nEPAP trial underwent: clinic 
orientation, in-home acclimation period, and polysomnography (primar-
ily portable monitoring) to evaluate effectiveness (nEPAP “post-test”). 
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Treatment response was defined as ≥50% AHI4% improvement and 
AHI4%<15. Baseline characteristics of Responders and Non-responders 
were compared. Prescription for nEPAP therapy (an out-of-pocket ex-
pense at Kaiser Permanente) was offered to responders. Those accepting 
nEPAP prescriptions were followed-up by telephone.
Results: 214 OSA patients underwent nEPAP orientation; 195 (91%) 
proceeded with home acclimation; 119 (61%) returned for nEPAP post-
test. Among this group, OSA improved (AHI4% 27.5 vs 11.0; p<0.01). 
78 (66%) patients met response criteria with a mean nEPAP AHI4% of 
4.5, median AHI improvement of 85%. Response rate was similar for 
mild, moderate, severe OSA. Lower therapeutic CPAP pressures were 
seen in responders (10 vs 11cmH20; P=0.04). Lower Apnea-Hypopnea 
Ratio (AHR) on baseline PSG resulted in greater response rate (80% 
when AHR <0.1; 33% when AHR>5.) 65 of 78 (83%) of responders ac-
cepted nEPAP prescriptions. Additional 14 prescriptions were given for 
patients showing improvement but technically non-responders, 7 with 
positional therapy, and 11 snorers (Total of 97 prescriptions.) 84 (87%) 
were contacted for follow-up. At time of follow-up (mean 525±336 days 
after prescription date), 45 (54%) were still using nEPAP with 31 (69%) 
reporting use at least 4 nights a week. Reasons for discontinuing nEPAP 
varied (lack of symptomatic improvement, discomfort, cost). Most that 
discontinued therapy did so within the first year.
Conclusion: We report high rates of efficacy, initial acceptance, 
and continued adherence with nEPAP therapy. Utility of therapeu-
tic CPAP pressure and AHR as predictors of response require further 
evaluation. Follow-up is necessary to address patients non-adherent to 
long-term therapy.

0516
HORMONE THERAPY AND SLEEP-DISORDERED 
BREATHING OVER THE MENOPAUSAL TRANSITION 
AMONG PARTICIPANTS IN THE SLEEP IN MIDLIFE 
WOMEN STUDY
Mirer A, Peppard PE, Palta M, Young T
Population Health Sciences, University of Wisconsin, Madison, WI, 
USA

Introduction: Low levels of sex hormone have been hypothesized 
to increase sleep-disordered breathing (SDB) severity in menopausal 
women, but the effect of exogenous estrogen on SDB is unclear. Small 
clinical trials have yielded conflicting results. Population-based studies 
have suggested that hormone therapy (HT) may reduce SDB severity, 
but their findings may be biased by a healthy hormone-user effect. In 
July 2002, the Women’s Health Initiative Study (WHI) reported that 
HT modestly increased risk of cardiovascular disease; as a result, many 
women abruptly discontinued HT, creating an opportunity to examine 
a healthy HT-user bias. Our study compares the association of HT with 
SDB severity before and after July 2002, using longitudinal data from 
the Sleep in Midlife Women Study.
Methods: From 1997-2006, a subsample of 239 women recruited from 
Wisconsin Sleep Cohort Study underwent in-home polysomnography 
biannually (1-14 visits per subject; 1,950 total) to measure the apnea-
hypopnea index (AHI), as well as in-lab polysomnography every four 
years (497 additional studies). Participants completed monthly diaries 
recording HT, menstrual and menopause history. Linear models re-
gressed ln(AHI+1) on HT-use with a pre/post-July 2002 interaction, 
adjusting for menopausal status, age, BMI, neck girth, alcohol use and 
smoking (robust standard errors accounted for intrasubject correlation 
from repeated observations).
Results: HT use peaked in June 2002 at 28% of subjects, decreased to 
12% by December 2002 and continued to decline. Before July 2002, 
average AHI in HT users was 14% lower than in non-users (P=0.05). 
However, after July 2002, AHI was nearly identical in both groups.
Conclusion: Among midlife women in our sample, HT was associated 
with lower AHI only until the WHI results were publicized. After July 
2002, HT was no longer associated with AHI. Hormone use may have 

been a marker for healthiness in the early period, creating a spurious as-
sociation with reduced SDB severity.
Support (If Any): This work was supported by the National Insti-
tute of Aging (R01AG14124), National Heart, Lung, and Blood Insti-
tute (R01HL62252) and the National Center for Research Resources 
(1UL1RR025011) at the National Institutes of Health.

0517
BEATING SLEEP APNEA: EVIDENCE-BASED APPROACH 
CHANGES OUR UNDERSTANDING TO POSITIVE AIRWAY 
PRESSURE THERAPY SUCCESS
Huang H, Cooper M, Bartlett H, Wyatt B, Wee R, Paul A
Respiratory and Sleep Medicine, The Canberra Hospital, Woden, ACT, 
Australia

Introduction: Physician-led positive airway pressure (PAP) acclimati-
sation has been shown to increase the PAP uptake rates. An evaluation 
management infrastructure (EMI) was developed to track individual pa-
tient progress for clinical decision making. Data collected by the EMI 
can assist in understanding predictors of acclimatisation success. We 
established an EMI to be used for day-to-day clinical practice in the 
physician-led PAP acclimatisation programme.
Methods: An internet-based password protected EMI was launched. 
Data were entered at each episode of patient contact by sleep physicians, 
sleep scientists and nurse. All data collected in the first 12 months were 
analysed using descriptive and correlational statistics.
Results: 749 visits from 180 consecutive patients were entered into the 
EMI. 63.8% were male with mean age of 55.1±14.1 years and median 
BMI of 32.5kg/m2 (IQR 28-39.1). 77.4% of patients had sleep apnea di-
agnosed in our unit with a mean AHI of 40.7±28.9/hr. 153/180 complet-
ed the PAP acclimatisation process at the time of data analysis. Median 
acclimatisation duration was 41 days (IQR 30-61). 113/153 planned to 
pursue long term PAP therapy with the majority of these planning to use 
privately funded fixed- pressure CPAP therapy. The main predictor of 
acclimatisation success was objective compliance of over 80 minutes/
night at the first follow-up visit (P=0.001). Age, gender, AHI or mask 
leak at first visit are not predictive of acclimatisation success.
Conclusion: The EMI provided information not previously readily 
available and has potential to support future research. Greater care and 
attention to patients with poor initial objective compliance may improve 
PAP acclimatisation success.
Support (If Any): Canberra Hospital Foundation for set-up costs 
of the EMI.

0518
DAYTIME HEART RATE VARIABILITY IN OBSTRUCTIVE 
SLEEP APNEA: PRELIMINARY DATA
Wilson BJ1, Anderson J2, Johnson KW2, Keeton BM2, Matsumara T2

1St. Mark’s Family Medicine, Salt Lake City, UT, USA, 2Brigham 
Young University, Provo, UT, USA

Introduction: As obstructive sleep apnea (OSA) causes global physio-
logic effects that persist during the day, the presence of OSA may poten-
tially be detected by daytime measures of heart rate variability (HRV).
Methods: Subjects with recent polysomnographic evaluation for 
OSA were divided into two groups—no-to-mild OSA (AHI <10) and 
moderate-to-severe OSA (AHI >10). Subjects later returned, were in-
strumented with a Holter monitor, and data were collected for a 2 hour 
period between the hours of 17:00 and 21:00 with subjects awake and 
in a supine position. HRV was then analyzed in the time, frequency, and 
nonlinear domains to compare the two study groups.
Results: Thus far, 7 subjects have met criteria for participation—3 with 
AHI <10 (mean 4.7 (±3.1)), and 4 with AHI >10 (mean 43.8 (±28.2)). 
Nonlinear measures of HRV, including DFA α1 and α2, Poincare SD1 
and SD2, SampEn, and ApEn, do not show statistical significance 
(p>0.4). Frequency domain HRV measures, including VLF, LF, HF, to-
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tal power, and LF/HF, showed no statistical significance (p>0.28). Of the 
time domain measures, mean RR interval (832 msec ±46 vs. 719 msec 
±100) and mean HR (72 bpm ±4 vs. 85 bpm ±12) in the mild vs. severe 
groups most strongly trended toward statistical significance (p=0.13 
and p=0.15, respectively). All other time domain measures, including 
SDNN, SD HR, RMSSD, NN50, and pNN50, did not show statistical 
significance (p>0.29).
Conclusion: Preliminary data show a trend toward mean RR interval 
and mean HR as the best differentiators of OSA severity based on day-
time HRV, though statistical significance has not yet been reached. Other 
time, frequency, and nonlinear domain measures of daytime HRV do 
not appear to be significantly different in no-to-mild vs. moderate-to-
severe sleep apnea. These results suggest that HRV measures may be 
less-effective than average heart rate in differentiating people with OSA 
versus people without OSA.

0519
AHI<5: WHAT DOES IT MEAN
Cerrone F1, Dunne C1, Rose M2, Yeligulashvili T3

1Atlantic Health, Summit, NJ, USA, 2Allied Sleep, Kinnelon, NJ, USA, 
3Newark Beth Israel Medical Center, Newark, NJ, USA

Introduction: AHI<5 is a commonly used PSG criteria to r/o OSA in 
patients with daytime sleepiness. Although it was established empirical-
ly (Guilleminault, Tilkian, Dement, 1976), it is widely used for clinical 
and insurance purposes. Several factors such as sleep efficiency, dura-
tion of sleep supine, scoring criteria, can affect AHI during a single PSG. 
The goal of our study was to review the clinical importance of AHI<5 
since a significant number of patients remain undiagnosed with OSA.
Methods: Retrospective analysis of 2204 standard PSGs with AHI<5 
(adult only) was performed. Studies were acquired over the last 3 years 
at Atlantic Health Sleep Centers and all patients with daytime sleepiness 
had standard PSG to r/o OSA (possible narcolepsy patients were ex-
cluded). All studies were scored with AASM hypopnea A criteria (≥4% 
desaturation with>30% flow limitation), RERAs were scored based on 
flow changes ending with EEG arousal.
Results: Mean age of 2204 patients with AHI<5 was 46.4±14.7, 53% 
female and 47% male. Mean ESS was 8.0±4.8, mean AHI 1.8±1.4 and 
RDI was 9.3±7.5. AHI supine was 3.5±7.1. Analysis revealed RDI>15 in 
366 patients (16.6%). No significant differences were found in 2 groups 
(with ESS<10 and ESS≥10) by age, BMI, AHI and RDI. 168 patients 
(7.6%) had a follow up titration study; only RDI revealed statistically 
significant difference between patients with and without titration study: 
16.7±9.1 and 9.4±7.5 respectively.
Conclusion: This data is in agreement with previously reported findings 
about high prevalence of AHI-negative PSGs. Using RDI or alternative 
hypopnea scoring criteria would likely affect diagnosis and treatment. 
Further research is needed to verify significance of AHI<5 for patients 
with daytime sleepiness.

0520
THE MICHIGAN CPAP BANK
Schotland H, Camp D
University of Michigan, Ann Arbor, MI, USA

Introduction: There are patients with obstructive sleep apnea who do 
not have adequate insurance coverage to supply them with CPAP ma-
chines and supplies, while many patients already on CPAP therapy for 
obstructive sleep apnea have a surplus of CPAP machines and suplies at 
home. The purpose of the Michigan CPAP bank is to provide CPAP ma-
chines and equipment for those patients with no or little durable medical 
equipment coverage.
Methods: We solicited donations of new and/or used CPAP/BiPAP ma-
chines as well as any new equipment (e.g. masks, nasal pillows, filters 
and tubing) from current CPAP patients. The machines were cleaned and 
tested by a homecare provider prior to distribution through the CPAP 

Bank. Any additional supplies needed were purchased by the CPAP 
Bank and distributed to patients in need.
Results: Over an 11 month period in 2012, 19 patients (12 men, 7 wom-
en) have recieved CPAP or BiPAP machines and supplies through the 
Michgan CPAP Bank. The average age of CPAP Bank patients was 48.6 
± 12.3 years with a mean body mass index of 37.7 ± 8.5 kg/m2. Patients 
had a mean apnea-hypopnea index of 37.6 ± 39.5 events/hour with an 
oxygen saturation nadir of 83.1 ± 5.6 %.
Conclusion: The Michigan CPAP Bank is an easily sustainable opera-
tion that facilitates care for a typically underserved patient population 
who are in need of treament for obstructive sleep apnea.
Support (If Any): University of Michgan Health System Fostering In-
novation Grants Program
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0521
CIRCADIAN DISTURBANCE IN PARKINSON’S DISEASE
Bolitho S1,2, Rogers NL3, Naismith S1, Lewis SJ1

1The Brain and Mind Research Institute, University of Sydney, Sydney, 
NSW, Australia, 2Centre for Integrated Research and Understanding of 
Sleep, University of Sydney, Sydney, NSW, Australia, 3Chronobiology 
and Sleep, University of Central Queensland, Bundaberg, QLD, 
Australia

Introduction: Misalignment of circadian phase has previously been 
investigated in Parkinson’s disease (PD). However, these studies uti-
lized invasive plasma sampling with methodological deficiencies. Using 
salivary dim light melatonin onset (DLMO) and actigraphy for the first 
time, the current study sought to identify whether PD patients demon-
strate circadian disturbance, compared to healthy, age-matched controls. 
Additionally, this study was constructed to elucidate whether circadian 
disturbances represent the presence of disease, or whether it may be at-
tributed to the use of dopaminergic therapy.
Methods: Twenty-nine patients with PD were divided into unmedi-
cated and medicated groups and compared to twenty-seven healthy, 
age-matched controls. All participants had neurologic assessment and 
underwent fourteen days of actigraphy to establish habitual sleep onset 
time (HSO). Salivary DLMO time and area under the melatonin curve 
(AUC) was calculated. The phase angle of entrainment was calculated 
by subtracting DLMO from HSO.
Results: Circadian measures of DLMO and HSO were not different 
across the groups. However, the medicated group had more than double 
the entrainment phase angle compared to unmedicated PD (p=0.002) 
and greater than 50% longer than controls (p=0.021). Furthermore, the 
medicated group showed more than double the AUC compared to the 
unmedicated group (p=0.001) and controls (p=0.001). There was no dif-
ference on these measures comparing unmedicated patients and controls.
Conclusion: This study suggests that whilst there are no primary circa-
dian disturbances, dopaminergic treatment profoundly affects the secre-
tion of melatonin and the regulation of sleep in PD. Moreover, this is the 
first study to utilize DLMO and HSO derived from salivary melatonin 
sampling in a cohort of PD. The measurement of the entrainment phase 
angle has been used to further interrogate circadian disturbance. Studies 
are now needed to determine whether these changes can be corrected 
with pharmacological and non-pharmacological approaches, in order to 
improve sleep in this common neurodegenerative disease.

0522
RETIREES’ POLYSOMNOGRAPHIC SLEEP AND 
CIRCADIAN RHYTHMS AS A FUNCTION OF SHIFT WORK 
EXPOSURE
Monk TH, Buysse DJ, Billy BD, Fletcher ME, Kennedy KS
Sleep and Chronobiology Center, Western Psychiatric Instiute and 
Clinic, University of Pittsburgh Medical Center, Pittsburgh, PA, USA

Introduction: In an earlier reported telephone interview study (65y+, 
n=1113, 634M, 479F), we showed that retired shift workers subjective-
ly report worse sleep than retired day workers. This laboratory study 
sought to determine whether these findings held up when objective PSG 
measures of sleep were taken, and whether retirees’ circadian tempera-
ture rhythms differed as a function of shift work exposure.
Methods: All completers of the telephone interview were invited to at-
tend for a 36h (paid) laboratory study involving 36h of core (pill) tem-
perature measurement and two nights of PSG. Shift work exposure (plus 
other measures) were collected by taking a detailed work history. The 
second laboratory night was scored into sleep stages. The minute-by-
minute temperature record for each subject was cast into 30min bins 
centered on the top and bottom of each hour. All eligible volunteers were 
taken without regard to shift work exposure. Post-hoc we divided sub-
jects into four exposure groups: 0y, 1y-7y,7y-20y, >20y. Sample sizes 
were 11, 16, 15 and 15 respectively, with approximate equality in mean 

age (71.7y, 69.1y, 70.0y and 70.4y) and percent male (63%, 50%, 67% 
and 73%).
Results: Shift work exposure was associated with worse PSG sleep in a 
dose-related fashion. The percentages of subjects with sleep efficiency 
<80% for the 0y, 1y-7y,7y-20y and >20y groups were 36%, 63%, 67% 
and 73% respectively (chi2=12.60, p<0.01); and with Total Sleep Time 
(TST) <6h were 36%, 56%, 53% and 73% respectively (chi2=8.88, 
p<0.05). However, the percentages with %Delta<1% did not signifi-
cantly differ (46%. 50%, 47% and 40%, chi2<1, ns). Mean temperature 
curves for the 1y-7y, 7y-20y and >20y groups each seemed to show 
shallower nocturnal temperature troughs than in the 0y group, but this 
did not achieve significance.
Conclusion: Exposure to shift work was associated with lower sleep effi-
ciencies and less TST when measured polysomnographically in retirees.
Support (If Any): AG13396, AG20677, RR024153

0523
PERIOD3 POLYMORPHISM PREDICTS SLEEPINESS AND 
CIRCADIAN PHASE IN NIGHT WORKERS
Drake C1, Howard R1, Levin A2, Roth T1, Gumenyuk V1

1Sleep Disorders and Research Center, Henry Ford Hospital, Detroit, 
MI, USA, 2Department of Public Health Sciences, Henry Ford 
Hospital, Detroit, MI, USA

Introduction: A likely functional variable number tandem repeat 
(VNTR) polymorphism in the PERIOD3 (PER3) gene has been shown 
to be associated with sleepiness and circadian phase. This study attempt-
ed to determine nocturnal sleepiness levels among night workers differ-
ing by PER3 genotype, and whether this difference is associated with 
differences in circadian phase.
Methods: 24 subjects (age: 35±8.9 years, 19F) working 10-12 hour 
shifts between 1900 and 0800 participated in a 25 hour protocol, during 
which they were kept awake in dim light (<10 lux) with salivary mela-
tonin assays every 30 minutes to determine dim light melatonin onset 
(DLMO). A nocturnal multiple sleep latency test (MSLT) was done at 
2230, 0030, 0230, and 0430. The two alleles at the PER3 VNTR cor-
respond to 4 and 5 repeats, and each subject’s genotype (11 PER34/4, 12 
PER34/5, and 1 PER35/5) was determined from DNA derived from a sa-
liva sample. Due to the small sample of PER35/5 individuals, a dominant 
genetic model (PER34/4 in comparison to carriers of the 5-repeat allele, 
PER3-/5) was applied in all analysis of variance models.
Results: There were significant differences between PER3-/5 and PER34/4 
genotype classes for the MSLT (3.52±3.44min vs. 10.39±6.41min, 
p=0.006), Epworth Sleepiness Scale (ESS) score (12.08±2.55 vs. 
8.00±1.94, p<0.001), and DLMO (2044±6.61hrs vs. 0246±4.97hrs, 
p=0.02). Importantly, differences in MSLT score (p=0.02) and ESS 
score (p=0.004) remained significant after controlling for DLMO, sug-
gesting that sleepiness between genotypes is, at least in part, indepen-
dent of circadian phase.
Conclusion: Carriers of at least one PER3 5-repeat allele (PER3-/5) were 
significantly sleepier and had a considerably earlier (~6hrs) circadian 
phase compared with PER34/4 individuals. These differences found be-
tween genotype classes in a common genetic variant warrant additional 
studies to assess the clinical significance of the PER3 VNTR in shift 
worker morbidity.
Support (If Any): This study is supported by grant 1K01OH009996-02 
from CDC/NIOSH.
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0524
SIMULATED NIGHT WORK ACUTELY IMPAIRS GLUCOSE 
TOLERANCE
Morris CJ1,2, Yang J1, Garcia JI1, Myers S1, Trienekens N1, Beckett SA1, 
Smales C1, Buxton OM1,2, Shea SA1,3, Scheer FA1,2

1Brigham & Women’s Hospital, Boston, MA, USA, 2Harvard Medical 
School, Boston, MA, USA, 3Oregon Health & Science University, 
Portland, OR, USA

Introduction: About 8.6 million Americans regularly undertake night 
work, which is associated with type 2 diabetes (T2D) risk in epidemi-
ologic studies. Such observational studies cannot definitively demon-
strate causality or underlying mechanisms. Here, using an experimental 
design, we tested the hypothesis that simulated night work impairs glu-
cose tolerance.
Methods: Thirteen healthy, non-obese adults (8 men, 20-49 years of 
age) without significant shift work history completed two, 8-day, in-
laboratory protocols in random order, one including day work and the 
other night work (sleep/wake and fasting/feeding cycle inverted by 12 
h). Each condition included 4 baseline days, followed by either day or 
night shifts. The diet was isocaloric, identical between conditions, and 
included standardized mixed meals on Days 1 and 3 of day/night work 
to assess serum glucose and insulin responses. Subjects began eating the 
meal at 8AM (day work) or 8PM (night work) and were required to fin-
ish eating in 20 min. Blood was sampled pre-meal (fasted), then every 
10 min for 90 min, then every 30 for 90 min.
Results: Here, we only show results pertaining to mixed meals con-
sumed on Day 1 of day work and night work. Fasting glucose levels 
were similar between conditions (mean±SEM: day work, 85±2 mg/dl vs. 
night work, 85±2 mg/dl; P=1.00). During night work, glucose 3-h area-
under-the-curve (AUC) was 23% higher (342±17 mg/dl.3 h vs. 419±13 
mg/dl.3 h; P<0.0001) and peak glucose levels were 16% higher (166±7 
mg/dl vs. 193±4 mg/dl; P<0.0001). There was a significant interaction of 
condition*time-since-meal (P<0.0001), with slower decline of glucose 
levels during night work. Fasting insulin levels were 15% lower during 
night work (5.1±0.8 uIU/mL vs. 4.3±0.7 uIU/mL; P=0.035). Insulin 3-h 
AUC was not significantly different but peak insulin levels were 13% 
lower during night work (99±15 uIU/mL vs. 86±13 uIU/mL; P=0.035). 
For insulin, there was a significant interaction of condition*time-since-
meal (P<0.0001); with 33-41% lower levels at min 20 (P=0.002) and 
min 30 (P=0.002), but 40-50% higher levels at min 80 (P=0.005) and 
min 90 (P=0.025), possibly due to the elevated glucose values during 
night work.
Conclusion: Night work per se can impair glucose tolerance. This is as-
sociated with lower postprandial early-phase insulin levels. These find-
ings support a causal role of night work in the increased T2D risk among 
shift workers.
Support (If Any): NHLBI-R01-HL094806; NASA-NCC-9-58; 1-UL1-
RR025758-01

0525
ARMODAFINIL IMPROVES CREATIVITY PERFORMANCE 
ON THE REMOTE ASSOCIATES TEST IN NIGHT WORKERS 
WITH SHIFT WORK DISORDER
Howard R, Gumenyuk V, Roth T, Gable M, Drake C
Sleep Disorders and Research Center, Henry Ford Hospital, Detroit, 
MI, USA

Introduction: Armodafinil is a wakefulness promoting agent used for 
the treatment of excessive sleepiness (ES) in individuals with Shift 
Work Disorder (SWD). In the present study, we determined the effect 
of armodafinil on creativity as measured by the Remote Associates Test 
(RAT), which was developed as an associative evaluation of the process 
of creative thinking. We further attempted to determine if this improve-
ment was related to changes in alertness as measured by the multiple 
sleep latency test (MSLT).

Methods: Participants were 10 night workers (age: 44.2±9.78 years, 8F) 
that complained of ES (≥10 on the Epworth Sleepiness Scale (ESS); 
mean=13.8±2.9), meeting ICSD-2 criteria for SWD, and having no 
other sleep or medical disorders. During each 12 hour study (2130-
0930), subjects were kept awake in a moderately lit room (500 lux in 
the angle of gaze) and out of bed except for MSLT (0130, 0330, 0530, 
and 0730). Wakefulness was monitored using polysomnography (PSG). 
Armodafinil (150 mg) or placebo was administered (2345) in a random-
ized, double-blind, crossover design. At 0400, subjects were read in-
structions and given 40 minutes to complete the RAT.
Results: Armodafinil significantly improved both RAT and MSLT 
scores: there was a 26% improvement in RAT score with armodafinil 
administration compared to placebo (8.2±4.6 vs. 10.3±5.6, p=0.03), 
and a 5 minute increase in MSLT score (4.8±2.6min vs. 9.9±4.2min, 
p=0.005). A repeated measures ANCOVA controlling for MSLT score 
difference found that armodafinil’s effect on RAT score remains signifi-
cant [F(1,7)=8.28, p=0.02], suggesting that RAT score improvement is, 
at least in part, independent of armodafinil’s effect on alertness.
Conclusion: Armodafinil improves creativity as measured by the RAT 
in night workers with SWD marked by ES. Importantly, covarying for 
alertness improvement did not negate the effect on creativity.
Support (If Any): This study is supported by investigator initiated 
grant C10953/6308 awarded to C. Drake by Teva Pharmaceutical 
Industries Ltd.

0526
ENDOGENOUS CIRCADIAN TEMPERATURE AND 
MELATONIN PERIOD LENGTHS IN PATIENTS WITH 
DELAYED SLEEP PHASE DISORDER
Micic G1, Lack LC1, Lovato N1, Turvey P1, Ferguson SA2, Burgess HJ3

1School of Psychology, Flinders University, Adelaide, SA, Australia, 
2Appleton Institute, Central Queensland University Australia, Adelaide, 
SA, Australia, 3Biological Rhythms Research Laboratory, Rush 
University Medical Center, Chicago, IL, USA

Introduction: The present study aimed to identify the underlying mech-
anisms of Delayed Sleep Phase Disorder (DSPD) that is characterized as 
an abnormally delayed sleep period. The currently assumed aetiology is 
simply a phase-delay in individuals’ biological body clocks. However, 
DSPD cases treated to produce a corrective phase advance are prone to 
relapse. It has been suggested that this may be due to an abnormally long 
period length (time taken to complete one cycle of the rhythm) in DSPD. 
Circadian period lengths of endogenous core body temperature and sali-
vary melatonin were measured to investigate this premise.
Methods: Following rigorous screening procedures, nine healthy con-
trols and nine persons with DSPD were selected for a 80-hour ultra-
dian modified constant routine protocol residing in a dimly lit (<15 lux), 
time-free environment. They followed “1-hour days” which involved 
20-minute sleep opportunities alternating with 40-minutes of enforced 
wakefulness. Core body temperature and salivary melatonin were re-
corded hourly and best fit temperature curves and dim light melatonin 
onsets were determined to derive circadian period length measures dur-
ing the 80-hours.
Results: Although core temperature period lengths showed a trend in 
DSPD to be longer than controls, this trend was not statistically signifi-
cant in this study. However, the melatonin period length was on average 
23.4 minutes longer (p = .010) in the DSPD group (M = 24.64 hrs, SD 
= 0.35) than the healthy control sleepers (M = 24.25 hrs, SD = 0.21).
Conclusion: Together these findings suggest that abnormally long biolog-
ical circadian rhythms contribute to delayed sleeping patterns of individu-
als with DSPD. These outcomes may explain patients’ persistent tendency 
to delay and relapse post-treatment. Therefore, continuing treatment with 
morning bright light stimulation and early evening low dose melatonin 
administration are recommended to treat DSPD and prevent relapse.
Support (If Any): Australian Research Council Grant (Project ID: 
DP102101401)
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POLYSOMNOGRAPHIC SLEEP CHARACTERISTICS IN 
RELATION TO CIRCADIAN TIMING IN DELAYED SLEEP 
PHASE DISORDER
Bostic N, Reid KJ, McGee-Koch LL, Zee P
Neurology, Northwestern University, Chicago, IL, USA

Introduction: Delayed Sleep Phase Disorder (DSPD) is a circadian 
rhythm sleep disorder characterized by prolonged sleep onset when 
initiating sleep at the desired time and daytime sleepiness. There is 
limited information about the polysomnographic (PSG) characteristics 
of sleep in this group in relation to internal circadian timing. The aim 
of this study was to compare sleep architecture parameters of DSPD 
patients with matched healthy controls under conditions of habitual 
sleep and following 28 hours of sustained wakefulness. We also sought 
to determine whether differences in sleep variables are associated 
with circadian timing.
Methods: Fifteen DSPD (mean age 28 ± 4 years, 7 females) as deter-
mined by International Classification of Sleep Disorders-2 criteria and 
14 age and gender matched controls participated. Participants were 
screened using interviews and questionnaires. Dim light melatonin on-
set (DLMO) (2 SD above baseline) was determined as a marker of cir-
cadian phase, and the phase angle between sleep onset (DLMOSO) and 
DLMO and lights out (DLMOLO) and DLMO was calculated. PSG was 
recorded at each individual’s habitual sleep time (as determined from ac-
tigraphy) for 8 hours and following 28 hours of sustained wakefulness. 
Sleep was visually scored according to standard criteria.
Results: DSPD participants had significantly later habitual sleep times 
(3:59 ± 2:41 vs 23:36 ± 0:49) and DLMO (0:09 ± 1:52 vs 19:54 ± 1:13) 
than controls. Neither of the calculated phase angles was significantly 
different between groups (DLMOSO: 3:10 ± 1:25 vs 3:41 ± 1:00; DL-
MOLO: 3:02 ± 1:28 vs. 3:37 ± 1:01). DSPD had longer sleep onset la-
tency (11.17 ± 11.03 vs 3.32 ± 2.66) at baseline (p=0.01) than controls. 
DSPD had less stage 1 (30.53 ± 11.23 vs 42.88 ± 18.13) during recovery 
(p=0.04) than controls. There were no other significant differences in 
sleep characteristics between DSPD and control participants. There was 
no association between phase angle and sleep onset latency.
Conclusion: The underlying pathophysiology of DSPD is thought to 
be due to circadian misalignment. In this study, there was no difference 
in the phase angle between melatonin onset and sleep onset. Thus, the 
observed longer sleep latency in DSPD may not be adequately explained 
by a misalignment of circadian rhythms alone.
Support (If Any): R01 HL-069988, UL1RR025741

0528
RELATION BETWEEN MORNINGNESS-EVENINGNESS 
SCORE AND DEPRESSIVE SYMPTOMS AMONG PATIENTS 
WITH DELAYED SLEEP PHASE SYNDROME
Inoue Y1,2,3, Komada Y1,2, Abe T1,2

1Japan Somnology Center, Neuropsychiatric Reserch institute, 
Tokyo, Japan, 2Somnology, Tokyo Medical University, Tokyo, Japan, 
3Psychiatry, Tokyo Medical University, Tokyo, Japan

Introduction: Depressive symptoms are observed in a relatively large 
series of patients with delayed sleep phase syndrome (DSPS). This study 
was undertaken to investigate the prevalence, characteristics, and factors 
associated with depressive symptoms among DSPS patients.
Methods: This study targeted 90 consecutive patients (54 men, 27.1 
± 9.2 years old) diagnosed as having DSPS. Demographic and clinical 
characteristics were assessed at their initial visit, including application 
of the Zung self-rating depression scale (SDS) and morningness-eve-
ningness questionnaire. A series of logistic regression analyses were 
conducted to determine the factors associated with depressive symptoms 
(determined as SDSP48).
Results: Sixty-four percent of the DSPS patients were in a moderate 
or severe depressive state. Diurnal variation, sleep disturbance, fatigue, 

and psychomotor retardation were the main depressive symptom items 
on SDS in the DSPS patients. Logistic regression analyses showed that 
SDSP48 was significantly associated with moderate and definite eve-
ning chronotype. In contrast, self-reported nocturnal sleep onset and off-
set times were not associated with depressive symptoms.
Conclusion: There is a high prevalence of depressive symptoms among 
the DSPS patients. The symptomatic structure of depressive symptoms 
in this population appears to differ from those of typical depression.
Moreover, results of our study suggest that depressive symptoms are 
more associated with the preference of the evening chronotype rather 
than sleep-wake phase among DSPS patients.

0529
EXPOSURE TO EVENING LIGHT IS ASSOCIATED WITH 
ACTIGRAPHIC SLEEP-ONSET LATENCY IN THE ELDERLY: 
A CROSS-SECTIONAL ANALYSIS OF THE HEIJO-KYO 
STUDY
Obayashi K1, Saeki K1, Miyata K2, Tone N3, Iwamoto J4, Okamoto N1, 
Tomioka K1, Kurumatani N1

1Community Health and Epidemiology, Nara Medical University 
School of Medicine, Nara, Japan, 2Ophthalmology, Nara Medical 
University School of Medicine, Nara, Japan, 3Center for Academic 
Industrial and Governmental Relations, Nara Medical University 
School of Medicine, Nara, Japan, 4Nursing, Tenri Health Care 
University, Nara, Japan

Introduction: Prolonged sleep-onset latency is associated with in-
creased risk of a variety of diseases, including depression, dementia, 
diabetes and cardiovascular diseases, and worse outcomes in all-cause 
mortality. It was reported that evening exposure to normal light inten-
sity (200 lux) delays the onset of melatonin secretion and reduces mela-
tonin concentration from the onset of melatonin secretion to bedtime; 
therefore, normal exposure to evening light is hypothesized as a factor 
causing disturbance of subsequent sleep initiation. However, whether 
evening light exposure in home settings is associated with sleep-onset 
latency remains unclear.
Methods: In this cross-sectional study of 192 elderly individuals (mean 
age: 69.9 years), we measured the intensity of evening light and sleep-
onset latency using wrist actigraph over two 48-h sessions. Potential 
confounders were defined as the variables associated with sleep-onset 
latency (P <0.20).
Results: The median intensity of evening light exposure and the median 
sleep-onset latency were 27.3 lux (interquartile range, 17.9-43.4) and 17 
min (interquartile range, 7-33), respectively. Univariate mixed-effects 
linear regression analysis using data on 752 nights from 192 participants 
showed marginal to significant associations between log-transformed 
sleep-onset latency and the effect of repeated measurements, age, gender, 
current smoking and drinking status, relative bedtime, average intensity 
of evening and night light exposures, and daytime physical activity. In a 
multivariate model, log-transformed intensity of evening light exposure 
was significantly associated with log-transformed sleep-onset latency, 
independently of the former confounding factors (regression coefficient, 
0.121; 95% confidence interval, 0.007-0.235; P = 0.038).
Conclusion: Exposure to higher intensity evening light in home settings 
is associated with prolonged sleep-onset latency in the elderly. The risks 
of a variety of diseases associated with prolonged sleep-onset latency, 
including depression, dementia, diabetes, and cardiovascular diseases, 
may be reduced by a shortened sleep-onset latency induced by lowering 
the intensity of evening light exposure.
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CONTROLLING LIGHT-DARK EXPOSURE PATTERNS, 
RATHER THAN SLEEP SCHEDULES, DETERMINES 
CIRCADIAN PHASE
Rea MS, Figueiro M
Lighting Research Center, Rensselaer Polytechnic Institute, Troy, NY, 
USA

Introduction: It has been demonstrated that a fixed advanced sleep 
schedule advanced circadian phase in young adults, regardless of morn-
ing light treatment. It is not known whether the circadian phase advance 
was a result of the sleep schedule or the new light-dark patterns result-
ing from an earlier sleep schedule. The goal of the present study was to 
examine, in a field study, circadian phase changes associated with two 
different light-dark exposures patterns, one that was congruent with a 
phase advanced sleep schedule and the other that was incongruent with 
an advanced schedule.
Methods: Twenty-one adults (mean age ± SD = 22.5 ± 3.9 years; 11 
women) participated in the 12-day study. After a 5-day baseline period, 
participants were all given individualized, fixed, 90-minute advanced 
sleep schedules for one week. Participants were randomly assigned to 
one of two groups, an advance group with a light-dark exposure pre-
scription designed to advance circadian phase or a delay group with 
light-dark exposure prescription designed to delay circadian phase. The 
advance group received two morning hours of short-wavelength (blue) 
light (λmax ≈ 476 ± 1 nm, full-width-half-maximum ≈ 20 nm) exposure 
and three evening hours of light restriction (orange-filtered light, λ < 
525 nm = 0). The delay group received blue light for three hours in the 
evening and light restriction for two hours in the morning. Participants 
led their normal lives while wearing a calibrated light exposure and ac-
tivity monitor.
Results: After 7 days on the 90-minute advanced sleep schedule, cir-
cadian phase advanced 132 ±55 minutes for the advance group and de-
layed 59 ±24 minutes for the delay group.
Conclusion: Controlling the light-dark exposure pattern shifts cir-
cadian phase in the expected direction irrespective of the fixed 
advanced sleep schedule.
Support (If Any): Office of Naval Research/Lighting Research Center

0531
THE IMPACT OF SELF-LUMINOUS DISPLAYS ON EVENING 
MELATONIN LEVELS
Figueiro M, Rea MS
Lighting Research Center, Rensselaer Polytechnic Institute, Troy, NY, 
USA

Introduction: Self-luminous electronic devices emit optical radia-
tion at short wavelengths, close to the peak sensitivity of melatonin 
suppression. Suppression of melatonin by light at night has been im-
plicated in circadian sleep disorders. Three studies were performed 
to investigate if light from self-luminous displays (70” television, 
9” tablets and 19” cathode ray tube computer screens) suppressed 
evening melatonin.
Methods: Three studies were performed. Study 1: A within-subjects 
study (n=21) took place on three different nights, one week apart. Three 
experimental conditions were employed: 1) orange-tinted glasses (fil-
tered optical radiation below 525 nm) and computer screen, 2) 40 lux 
of short-wavelength (“blue”) light goggles (peak λ = 475 nm) and com-
puter screen, and 3) computer screen only. The orange glasses served 
as a control condition since it removed short-wavelength radiation that 
maximally impacts the circadian system; the blue-light goggles, as pre-
viously demonstrated, were known to suppress melatonin. Study 2: The 
same protocol was employed (n=13), while subjects used a tablet device. 
Study 3: Participants (n=32) watched movies on a 70” television with 
and without orange-tinted glasses. Light meters calibrated in terms of 
circadian light exposures characterized the stimulus.

Results: Saliva melatonin concentrations were always significantly 
reduced (p<0.05) after blue light exposure but only after 2-hour ex-
posure to tablets. Model predictions of melatonin suppression based 
on calibrated light measurements were consistent with observed 
melatonin suppression.
Conclusion: Generally, larger displays that are seen farther from the 
eyes, such as televisions, will be less likely to suppress melatonin than 
those that are used closer to the eyes, such as tablets. However, quan-
tification of retinal light exposures is always needed to reach valid 
inferences about melatonin suppression for specific scenarios where 
self-luminous displays might be being used. Future studies should in-
vestigate how self-luminous displays, melatonin suppression, and sleep 
times are related.
Support (If Any): Sharp Laboratories of America

0532
IN BED WITH A MOBILE DEVICE: ARE THE LIGHT LEVELS 
NECESSARILY TOO BRIGHT FOR SLEEP INITIATION?
Krahn L1, Gordon IA2

1Psychiatry/Psychology, Mayo Clinic, Scottsdale, AZ, USA, 2Basis 
Scottsdale, Scottsdale, AZ, USA

Introduction: In 2012 30% of Americans owned a tablet computer 
and 68% reported using it in bed. These devices are backlit with a light 
emitting diode (LED) that permits usage in dimly lit environments. The 
potential for this light source to disrupt sleep is receiving attention in-
cluding a recent policy published by the American Medical Association 
warning “exposure to excessive light at night...use of various electronic 
media, can disrupt sleep...”. It is unclear whether these devices can be 
set to emit light at levels < 30 lux, a level below the threshold thought to 
suppress melatonin secretion.
Methods: The light emitted from three devices (iPad 1, iPad 3 with reti-
nal display/RD and iPhone 4) was measured with a Triplett EnviroMeter 
(Triplett Test Equipment and Tools, Manchester NH) with the meter set 
on the most sensitive setting with a resolution of +/- 1 lux. The mobile 
devices set at the maximum and minimal brightness displaying a white 
screen were tested in a dark room. Measurements were taken 14 and 0 
inches from the screen.
Results: The iPhone at 14 inches was 8 lux (maximal brightness) and 
<1 lux (minimum brightness); at 0 inches was 275 lux and 2 lux. The 
iPad 1 at 14 inches was 21 lux and 3 lux; at 0 inches was 124 lux and 11 
lux. The iPad 3 at 14 inches was 32 lux and 1 lux; at 0 inches was 248 
lux and 2 lux.
Conclusion: When used at distance of 14 inches from the eye at maxi-
mum brightness only the iPad 3 was slightly over a 30 lux limit. By 
reducing the intensity of the brightness all three devices could emit light 
at lower levels. When users of mobile devices reduce the brightness set-
tings and hold the device farther from their eyes, the potential for the 
light to interfere with melatonin secretion can be reduced.

0533
EXAMINING THE EFFECTS OF DAYTIME ESZOPICLONE 
ADMINISTRATION ON DAYTIME SLEEP AND NIGHTTIME 
WAKEFULNESS: A RANDOMIZED, DOUBLE-BLIND, 
PLACEBO-CONTROLLED, CROSSOVER TRIAL IN SHIFT 
WORKERS
Buxton OM1,2, Pavlova M2,3, Wang W1,2, Scheer FA2, Klerman EB1,2, 
O’Connor SP1, Porter J1, McLaren D1, Cooper D1, Ellenbogen JM2,4

1Department of Medicine, Brigham and Women’s Hospital, Boston, 
MA, USA, 2Division of Sleep Medicine, Harvard Medical School, 
Boston, MA, USA, 3Department of Neurology, Brigham and Women’s 
Hospital, Boston, MA, USA, 4Department of Neurology, Massachusetts 
General Hospital, Boston, MA, USA

Introduction: Night work is associated with circadian misalignment 
that reportedly shortens and reduces the quality of daytime sleep at 
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home, with implications for safety and productivity at night. We tested 
the hypothesis that administration of 3 mg eszopiclone to regular night/
shift workers prior to an 8.5-hr daytime sleep period following three 
consecutive overnight shifts improves daytime sleep efficiency and in-
creases subsequent nighttime wakefulness.
Methods: In this randomized, double-blind, placebo-controlled, cross-
over study, 23 overnight shift workers aged 20-49 years participated in 
two, day-long study visits each preceded by 3 days of at-home drug/pla-
cebo and including an 8.5 hour daytime sleep opportunity (PSG-record-
ed) followed by a simulated nightshift with Maintenance of Wakefulness 
Tests (MWT) and subjective assessments of sleepiness (KSS). Covari-
ates included circadian phase (salivary melatonin) and presence of Shift 
Work Sleep Disorder (SWD+). Laboratory sleeping environment includ-
ed dim light (<1 lux), sound-proofing and excluded personal electronics.
Results: Daytime sleep efficiency was 3.4% ± 8.2% (SD) higher with 
eszopiclone than placebo (P=0.08; mixed model), limited by a ceiling 
effect (mean sleep efficiency < 2 SD of 100%). Eszopiclone and placebo 
arms did not differ for subsequent overnight sleepiness (KSS difference 
0.04±0.04, P=0.38) or MWT (hazard ratio=0.92, 95% CI=0.65-1.30, 
P=0.62). Shift Work Sleep Disorder (SWD+) was not associated with 
any of these measures. Lower melatonin levels were associated with 
lower KSS sleepiness (P=0.007, post-hoc t-test, Tukey-Kramer Ad-
justment) and increased MWT wakefulness (hazard ratio=0.39, 95% 
CI=0.26-0.58, P<0.0001). Subjects slept 2.3±1.3 hrs more in lab than at 
home (P<0.0001, t-test) by actigraphy, but 3-day, pre-study actigraphy-
derived Total Sleep Time did not predict in-lab, daytime PSG Sleep Ef-
ficiency, overnight KSS or MWT.
Conclusion: The potential effects of a sleep-promoting compound on 
subjective and objective wakefulness were masked by high sleep ef-
ficiency with placebo likely attributable to a conducive laboratory 
environment, limiting a clear drug comparison. Appropriate sleep envi-
ronment control may improve the daytime sleep of night workers.
Support (If Any): Investigator-initiated grant (to OB) from Sepra-
cor Inc. (now Sunovion), NIH NCRR M01 RR02635, and 1 UL1 
RR025758-01 to BWH. The content is solely the responsibility of the 
authors and does not necessarily represent the official views of the NIH.

0534
ARMODAFINIL IMPROVES DRIVING SIMULATOR 
PERFORMANCE IN NIGHT WORKERS WITH SHIFT WORK 
DISORDER (SWD)
Parikh N, Howard R, Spear L, Popat C, Moss K, Roth T, Drake C
Henry Ford Sleep Disorders and Research Center, Detroit, MI, USA

Introduction: 41% of shift workers report dozing at the wheel while 
driving. This study attempts to determine whether armodafinil, an alert-
ness promoting agent indicated for SWD related sleepiness, improves 
driving performance. A key element in improving driving performance 
would be an improvement at 9 hours post drug ingestion, when individu-
als typically drive home.
Methods: Participants were 10 night workers (age: 44.2±9.78 years, 8F) 
that reported excessive sleepiness (≥10 on the Epworth Sleepiness Scale 
(ESS); mean=13.8±2.9), meeting ICSD-2 criteria for SWD, and having 
no other sleep or medical disorders. During each 12 hour study (2130-
0930), subjects were kept awake in a moderately lit room (500 lux in 
the angle of gaze) and out of bed except for a multiple sleep latency test 
(MSLT) at 0130, 0330, 0530, and 0730. Wakefulness was monitored 
using polysomnography (PSG). Armodafinil (150 mg) or placebo was 
administered (2345) in a randomized, double-blind, crossover design. At 
3.25, 5.25, 7.25, and 9.25 hours following drug administration, subjects 
performed a monotonous 30 minute, two-lane highway driving task on a 
simulator. Primary endpoints were standard deviation of lateral position 
(SDLP, i.e., “weaving”) and number of “crashes.”
Results: A 2 (drug) x 4 (driving session) repeated measures ANOVA 
showed a main effect of drug on SDLP [F(1,8)=12.19, p<0.01] and 
number of crashes [F(1,8)=5.97, p=0.04], with no effect of session 

and no interaction. Post-hoc analysis revealed that armodafinil was ef-
ficacious for simulator sessions 2-4. Specifically, armodafinil’s effect 
was sustained in session 4 (9.25 hours after administration) for both 
SDLP (1.09±0.25ft vs. 1.45±0.33ft, p=0.003) and number of crashes 
(0.80±1.62 vs. 3.0±2.21, p=0.008).
Conclusion: These results demonstrate that armodafinil 150mg admin-
istered at the beginning of a night shift improves driving performance 
in night workers with SWD. Importantly, the drug remains efficacious 
during the critical time when many night workers are driving home.
Support (If Any): This study is supported by investigator initiated 
grant C10953/6308 awarded to C. Drake by Teva Pharmaceutical 
Industries Ltd.
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ACTIGRAPHIC SLEEP PATTERNS AND CIRCADIAN 
PREFERENCE IN RAPIDLY ROTATING SHIFT WORK: 
PRELIMINARY RESULTS
Martin J1, Sasseville A1, Alain S1, Bérubé M1, Houle J1, Laberge L2, 
Hébert M1

1Centre de Recherche de l’Institut Universitaire en Santé Mentale 
de Québec (CRIUSMQ), Universite Laval, Québec, QC, Canada, 
2Département des Sciences de la Santé, Université du Québec à 
Chicoutimi, Saguenay, QC, Canada

Introduction: Circadian preference has been suggested to have an 
impact on the level of adaptation to shift work. There is debate about 
whether being an evening chronotype is a facilitating factor in shift 
work. Greater morningness has been related to better sleep and higher 
levels of shift work tolerance. However, eveningness has been associ-
ated with more sleep complaints during day shifts. To our knowledge, no 
study has compared night vs. day shift sleep between chronotype using 
objective sleep data in rapidly rotating shift workers.
Methods: Fourteen patrol police officers (8 males) aged 25-32 years 
on rapidly rotating schedules completed a morningness-eveningness 
questionnaire. Police officers’ sleep was monitored with actigraphy for 
four consecutive night shifts and four consecutive day shifts. Night work 
schedule was 23h00-07h00 and day work schedule was 07h00-15h00. 
Sleep latency, wake after sleep onset and sleep efficiency were calcu-
lated. Mixed models were used for statistical analysis. Written informed 
consent was obtained from all participants.
Results: No subject was categorized as Morning-type. Mixed models 
showed that subjects had overall similar sleep parameters during night 
and day shifts. A chronotype effect was found, with Evening-types (E-
types, n=6) having lower levels of sleep efficiency (77.8% vs 85.8%, 
p<0.05) and spending more minutes awake after sleep onset (57.0 min 
vs 34.1 min, p<0.01) than Intermediate-types (I-types, n=8) during day 
shifts, but not during night shifts. E-types and I-types had similar sleep 
durations and sleep latencies during night and day schedules.
Conclusion: Preliminary analyses indicate that during day schedules, 
eveningness in shift workers is related to higher rate of wake episodes 
after sleep onset, yielding a lower sleep efficiency. This suggests that 
E-types may have more problems to adapt to day shifts than I-types in 
a rotating shift schedule context. Melatonin and light exposure analysis 
shall provide information regarding the underlying mechanisms.
Support (If Any): This work was supported by CIHR operating Grants 
(MOP 82707) to M. Hebert.
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EXPLORING A BEHAVIOURAL THERAPY FOR INSOMNIA 
IN SHIFT WORK
Vallieres A1,2,3, Bastille-Denis E1,2, Roy M1,2, Simon T1,2

1École de Psychologie, Université Laval, Québec, QC, Canada, 
2Centre d’Étude des Troubles du Sommeil, Institut Universitaire en 
Santé Mental du Québec ( IUSMQ ), Québec, QC, Canada, 3Centre de 
Recherche du CHUQ (CRCHUQ), Québec, QC, Canada

Introduction: About 30% of the Canadian workers population works 
on shift. It has been reported that 14 to 32% of night shift workers and 8 
to 26% of rotating shift workers suffer from Shift Work Sleep Disorder 
(SWSD). Insomnia is a main symptom of SWSD. Current interventions 
to treat SWSD consist of pharmacological and light therapies. Only a 
few behavioural treatments, such as naps, exist to treat this population. 
This study explores the feasibility and clinical utility of sleep restriction 
therapy for insomnia in a group of night shift workers.
Methods: Six participants meeting SWSD criteria according to ICSD-II 
were recruited (mean age = 45.7 years old SD = 8,2; 3 women). A mul-
tiple baseline design was used. After baseline, each participant received 
six to eight weekly treatment sessions. They wore an actigraph and com-
pleted a daily sleep diary throughout the experimentation. For each sleep 
period (diurnal sleep, nocturnal sleep), total sleep time (TST), total wake 
time (TWT), wake after sleep onset (WASO), sleep onset latency (SOL), 
and sleep efficiency (SE) were calculated from both devices.
Results: Times series analyses of sleep diaries data showed that SE 
increased from baseline to post-treatment for all participants for both 
diurnal and nocturnal sleep periods. Diurnal sleep SE increased by an 
average of 10.1% while nocturnal sleep SE increased by 22.1%. TST 
increased by 25.4 minutes during diurnal sleep for 3 participants while it 
increased by 57.5 minutes during nocturnal sleep for 5 participants. SOL 
decreased by 10 minutes in nocturnal sleep while WASO decreased for 
diurnal and nocturnal sleep by 15.0 and 51.0 minutes respectively.
Conclusion: Our study suggests that sleep restriction therapy is feasible, 
well accepted, and could improve sleep in night shift workers suffering 
from SWSD. More studies are warranted to understand and treat insom-
nia with behavioural interventions in the context of shift work.

0537
THE EFFECTS OF DAWN SIMULATION ON SLEEP IN FIRST 
YEAR MEDICAL STUDENTS
Sahlem G1, Uhde TW1, Strachan M1, Back SE1, Simpson AN2, 
Ancoli-Israel S3

1Department of Psychiatry and Behavioral Sciences, Medical 
University of South Carolina, Charleston, SC, USA, 2Department of 
Healthcare Leadership and Management, Medical University of South 
Carolina, Charleston, SC, USA, 3Department of Psychiatry, University 
of California, San Diego, San Diego, CA, USA

Introduction: Excessive daily caffeine-consumption (DCC) is known 
to induce both insomnia & anxiety in the general population. We investi-
gated the effects of Simulated Dawn (SD) on sleep, anxiety and caffeine 
consumption in first year medical students.
Methods: Non-treatment seeking first year medical students (N=40) 
were randomized to either receive sleep hygiene instructions [Control-
(C)] or sleep hygiene instructions plus Simulated Dawn (SD). Using 
previously published methods subjective total sleep duration, sleep qual-
ity (PSQI), state anxiety, and DCC were obtained at baseline and 1, 2, 
and 3 months.
Results: There were no significant baseline differences between the C 
and SD groups on any measure. The SD group reported improved PSQI 
sleep quality (at two months) and total hours of sleep compared to the C 
group {ANOVA: GxT: F=3.814; df=1, p=0.057)]. At post-treatment the 
C group had “naturally” increased their DCC from an average of 197 to 
307.7 mg whereas, in contrast, the SD group had decreased DCC from 
223 to 171 mg [ANOVA (Group: p=NS; Time: p=NS; GxT: F=3.76; 

df=1, p=0.06)]. There was no association between DCC and anxiety for 
either group at baseline; however, at 3-months there was a significant 
correlation between DCC and anxiety in the C (r=0.61, p=0.004) but not 
the SD (r=0.3, p=NS) group.
Conclusion: Subjective sleep quality rapidly improved after SD Rx. 
Our preliminary data suggest, however, that this positive response was 
lost at 3-months. Of interest is the possibility that SD Rx mediates a 
cognitive-alertness benefit. We further speculate that in the absence of 
a SD-mediated alertness benefit, the C’s “naturally” increased DCC. 
Increased DCC in the C but not SD group might also explain the sig-
nificantly positive correlation between caffeine and anxiety in the C at 
3-months but not at baseline.
Support (If Any): American Federation of Aging Research Grant num-
ber CA112035 NIDA R25 DA020537-06 Nature Bright

0538
SLEEP-WAKE RHYTHMS IN A GROUP OF SWEDISH HIGH 
SCHOOL STUDENTS
Bader G1,2, Malmsten S3,2

1University of Gothenburg, Gothenburg, Sweden, 2SDS Kliniken, 
Gothenburg, Sweden, 3Samskola, Gothenburg, Sweden

Introduction: This study aimed to investigate the sleep-wake patterns 
in a group of high-school adolescents and to compare the results to a 
previous study done 8 years earlier.
Methods: Twenty healthy students without sleep problems (gender 
equally distributed) in the last year of the Swedish upper secondary 
school, were enrolled. They filled up questionnaire concerning lifestyle, 
(stress, daytime condition, stimulants, tobacco, medication, entertain-
ment), sleep habits and quality. Epworth Sleepiness Scale (ESS) and 
Karolinska Sleepiness Scale (KSS) were used and HAD to evaluate 
anxiety-depression. Sleep/wake pattern was assessed using actigraphy 
and sleep diary for 2 weeks.
Results: All subjects presented irregular sleep-wake schedule with late 
bedtime and wake-up time and sleep deprivation specially during week 
days. They reported significantly less time in bed on school nights, com-
pared to weekend nights. Actigraphic data confirmed irregularity of the 
sleep-wake pattern. Time at which subjects went to bed varied greatly 
from night to night, with variations in time to bed > 5 hours. Often a 
pattern could be observed during the week, with a progressive delay in 
bedtime and reduction of sleep during schooldays with recovery dur-
ing the weekends. Mean difference in bedtime between week-days and 
week-ends is 3 hours for boys and c.a. 2 hours for girls. Girls presented a 
significant level of anxiety (12.4) higher than boys (7.3) with more ten-
dencies for depressive mood (6.4) compared to boys (2.4) The students, 
specially girls, were most tired on Wednesdays and less on Saturdays. 
Daytime sleepiness was also more pronounced in girls (12.6) than boys 
(8.1) A positive correlation existed between anxiety and tiredness (spe-
cially for girls (0.81)) as well as time in bed week days.
Conclusion: Circadian rhythms were severely disturbed in this homog-
enous group of high-school students with phase delay, irregular sleep 
pattern and cumulative sleep deprivation during school days, compen-
sated for during free-time. This study compares well with a similar one 
done 2004 in the same city. However while in the previous study there 
were no obvious daytime consequences or impairment of academic per-
formance, the novelty of this study is the increased daytime sleepiness 
and anxiety, probably in relation to the increased access to IT, the almost 
permanent connectivity and use of social media.
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RELATIONSHIP OF ENDOGENOUS MELATONIN RHYTHM 
AND SLEEP TIMING IN MORNINGNESS- EVENINGNESS
Lee JH1, Lee J1, Lee SY1, Suh IB2

1Psychiatry, Kangwon National University Hospital, Chunchon, 
Republic of Korea, 2Laboratory Medicine, Kangwon National 
University Hospital, Chunchon, Republic of Korea

Introduction: Morningness-eveningness refers to individual differenc-
es in preferred sleep-wake timing. It has been reported that the phase of 
circadian rhythm is earlier in morning types (M-types) than in evening 
types (E-types). It was also found that melatonin peaks occur later in re-
lation to the sleep episodes in ET individuals, resulting in a shorter phase 
angle compared to MT individuals. We aimed to compare the temporal 
relationship (phase angle) between sleep timing and melatonin phase in 
the M-type and E-type subjects.
Methods: Six definite M-type (DMT) (Age: 27.0±6.9 years, M:F=5:1) 
and 10 definite E-type (DET) (Age: 21.5±2.0 years, M:F=3:7) subjects 
were recruited using the Korean version of the Morningness-Evening-
ness Questionnaire (MEQ-K). Actigraphy data (Actiwatch-2, Philips-
Respironics Co.) were collected for two weeks prior to a laboratory 
study in each subject. The saliva collection per hour was done in a semi-
recumbent posture for 7 hours before each individual habitual bedtime. 
The dim light melatonin onset (DLMO) was defined as the time at which 
evening melatonin levels rose to more than two standard deviations 
above the average baseline level.
Results: The bedtime and DLMO were significantly earlier in DMT sub-
jects than in DET subjects (p<0.01). However, the phase angle between 
the bedtime and DLMO was not significantly different between the two 
groups. Total sleep time measured by actigraphy was positively corre-
lated with the bedtime (r=0.64, p<0.05) and DLMO (r=0.56, p<0.05). 
The bedtime was also correlated with the DLMO (r=0.87, p<0.0001). 
The negative correlation of the DLMO with the phase angle between the 
bedtime and DLMO did not reach the statistical significance (r=-0.52, 
p=0.055).
Conclusion: Our study suggested that the evening preference was asso-
ciated with longer sleep duration and tends to be associated with shorter 
phase angle. There was no difference in the melatonin phase angle be-
tween the M-type and E-type groups despite having significantly differ-
ent circadian phases.
Support (If Any): Basic Science Research Program through the Nation-
al Research Foundation of Korea (NRF)(to JHL) funded by the Ministry 
of Education, Science and Technology (2010-0003160).

0540
MORNINGNESS-EVENINGNESS AFFECTS THE 
DEPRESSIVE MOOD AND DAYTIME SLEEPINESS OF 
OBSTRUCTIVE SLEEP APNEA SYNDROME PATIENT
Kim S, Kim E, Joo E, Lee K, Koo Y
Psychiatry, Eulji General Hospital, Seoul, Republic of Korea

Introduction: Recent studies have reported a correlation between ob-
structive sleep apnea syndrome (OSA) and depression. In attempt to 
verify the suggestion that eveningness is related to depression, we ex-
amined the effect of morningness-eveningness of OSA patients on their 
depressive mood.
Methods: The examination was based on the charts and polysomnog-
raphy reports of 211 OSA patients. Information was gathered from the 
patients who filled out the Hörne and Ostberg Questionnaire (HOQ), Pro-
file of Mood States-Korean version (K-POMS), and Epworth Sleepiness 
Scale (ESS). We compared mean values of K-POMS total, subscales of 
K-POMS, ESS, and OSA severity variables among the 3 morningness-
eveningness groups (morningness, eveningness, and neither groups). 
Partial correlation analysis was performed between variables and AN-
COVA was performed among the 3 groups after adjustment with age 
and weight.

Results: There were significant negative correlations between HOQ and 
the followings: K-POMS total, POMS-T (Tension-Anxiety), POMS-D 
(Depression-Dejection), POMS-A (Anger-Hostility), POMS-F (Fatigue-
Inertia), POMS-C (Confusion-Bewilderment), spontaneous arousal in-
dex, average O2 saturation. There were significant positive correlations 
between HOQ and the followings: POMS-V (Vigor-Activity), AHI, re-
spiratory arousal index, snore time. There were significant negative cor-
relations between POMS-D and the followings: HOQ, POMS-V, stage 
1 sleep (%), AHI, TAI (total arousal index), oxygen desaturation index, 
respiratory arousal index, neck circumference, average O2 desaturation, 
snore time (%). There were significant positive correlations between 
POMS-D and K-POMS total, POMS-T, POMS-A, POMS-F, POMS-C, 
sleep latency, stage 2 sleep (%), heart rate, spontaneous arousal index. 
There were significant differences in K-POMS total, POMS-T, POMS-
D, POMS-F, POMS-C, spontaneous arousal index among the three 
HOQ groups in ANCOVA.
Conclusion: The depressive correlates of OSA patients might be affect-
ed, not by excessive daytime sleepiness or OSA severity indexes, but by 
eveningness circadian characteristics. It would be important to take into 
account the morningness-eveningness tendency when we manage the 
depressive mood of OSA patients.

0541
ASSOCIATION BETWEEN SEASONALITY AND EVENING 
CHRONOTYPE IN THE OLD ORDER AMISH
Zhang L1,2, Evans D3, Raheja U1,2, Stephens S4, Mitchell B4, Ryan K4, 
Vaswani D1, Ashraf A1, Hsueh W5, Postolache T1,2,6,7

1Mood and Anxiety Program, University of Maryland School 
of Medicine, Baltimore, MD, USA, 2Saint Elizabeths Hospital, 
Washington, DC, USA, 3Research Institute, California Pacific Medical 
Center, San Francisco, CA, USA, 4Departments of Medicine and 
Epidemiology & Public Health, University of Maryland School of 
Medicine, Baltimore, MD, USA, 5Department of Medicine, University 
of California San Francisco School of Medicine, San Francisco, CA, 
USA, 6Division of Child and Adolescent Psychiatry & University of 
Maryland Child and Adolescent Mental Health, University of Maryland 
School of Medicine, Baltimore, MD, USA, 7National Center for the 
Treatment of Phobias, Anxiety and Depression, Washington, DC, USA

Introduction: It has been suggested that having an evening circadian 
chronotype is associated with higher seasonality of mood and higher 
prevalence of seasonal affective disorders (SAD) (Murray et al., 2003; 
Lee et al., 2011 Tonetti et al, 2012). However, all of the above stud-
ies were performed in populations using network electric light. Evening 
bright light exposure phase delays circadian rhythms and might lead to 
both “eveningness” and SAD. The Old Order Amish are a unique popu-
lation that prohibits use of network electric light by its members. Thus 
this is the first study to evaluate the association between seasonality and 
chronotype in a population that does not use network electric light.
Methods: 484 Old Order Amish adults (47.6% females), with average 
(SD) age of 49.6 (14.1) years, completed both a Seasonal Pattern As-
sessment Questionnaire (SPAQ) for assessment of seasonality (Global 
Seasonality Score=GSS) and SAD, and a Morningness-Eveningness 
Questionnaire (MEQ) for determination of chronotype (MEQ scores).
Results: GSS was inversely associated with MEQ scores (p=0.005). 
GSS was higher in evening types than in nonevening types (p=0.021). 
Categorical analyses found no significant association between 
SAD and chronotype.
Conclusion: The results confirmed the association between eveningness 
and seasonality, but for the first time in a population that does not use 
bright electric light at home. Although we did not yet measure indoor 
light intensity in the Old Order Amish, the negative association between 
MEQ and GSS scores is more likely not the consequence of circadian 
phase delaying effects of bright artificial light.
Support (If Any): NIMH 1K18MH093940-01 (PI Postolache)
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ASSOCIATIONS OF EVENING CHRONOTYPE WITH 
ADVERSE METABOLIC INDICATORS IN THE WISCONSIN 
SLEEP COHORT STUDY
Finn L1, Young EJ1, Mignot E2, Young T1, Peppard PE1

1Population Health Sciences, University of Wisconsin, Madison, WI, 
USA, 2Psychiatry and Behavioral Sciences, Stanford, Palo Alto, CA, 
USA

Introduction: People with extreme circadian phenotypes may experi-
ence chronic altered sleep patterns and disruption of circadian rhythm. 
The effects of circadian rhythm disruption (melatonin suppression, al-
tered hormones and mediators of metabolism) are associated with car-
diometabolic outcomes. Using data from the Morningness-Eveningness 
Questionnaire (MEQ), a widely used scale for chronotype preference, 
we investigated associations of chronotypes with type II diabetes and 
markers of related metabolic disorders in the Wisconsin Sleep Cohort 
Study (WSCS).
Methods: The sample comprised 1244 participants of the ongoing longi-
tudinal WSCS, each with up to seven overnight study protocols (n=5387 
total studies). Participants were categorized into chronotype preference 
categories ranging from most evening (“owl”) to most morning (“lark”) 
based on quintiles of MEQ score averaged over all studies, as a robust 
measure of chronotype preference trait. We previously reported high re-
peatability (r=0.8) of MEQ over time (8 years). Multivariable models, 
accounting for repeated measures, were used to compare MEQ quintiles 
by type II diabetes prevalence, Homeostasis Model Assessment—Insu-
lin Resistance (HOMA-IR, higher values indicate greater insulin resis-
tance), metabolic syndrome, and physical activity, adjusted for age, sex, 
shift work, and BMI.
Results: Results were consistent, showing that metabolic impairment 
was linearly associated with increasing eveningness. Owls (vs. larks) 
had: twice the odds of diagnosed type II diabetes (odds ratio=2.0, 
p=0.01), higher HOMA-IR scores (p=0.03), and increased risk of meta-
bolic syndrome (excluding type II diabetics) (odds ratio = 1.4, p=0.03). 
The role of sleep duration as a statistical mediator or explanatory vari-
able in these associations was inconsistent.
Conclusion: Evening circadian chronotype is associated with metabolic 
dysfunction. “Owls” had the highest risk of diabetes, metabolic syn-
drome and elevated HOMA-IR.
Support (If Any): This work was supported by the National Heart, Lung, 
and Blood Institute (R01HL62252) and the National Center for Re-
search Resources (1UL1RR025011) at the National Institutes of Health.

0543
EVENING CIRCADIAN CHRONOTYPE AND HIGHER RISK 
OF CANCER MORTALITY: A 13-YEAR FOLLOW-UP OF THE 
WISCONSIN SLEEP COHORT
Young EJ1, Peppard PE1, Finn L1, Mignot E2, Young T1

1University of Wisconsin-Madison, Madison, WI, USA, 2Stanford 
University, Palo Alto, CA, USA

Introduction: Adverse physiological effects, including melatonin sup-
pression, of circadian rhythm disruption have been hypothesized to 
increase cancer risk. Studies of cancer mortality and disturbed sleep pat-
terns indicated by shift work and short sleep duration have been incon-
sistent. We investigated the association of cancer mortality with evening 
circadian chronotype as a marker of chronic circadian rhythm disruption 
in a sample of participants of the longitudinal population-based Wiscon-
sin Sleep Cohort Study (WSCS).
Methods: A total of 1,172 WSCS participants completed the Morn-
ingness-Eveningness Questionnaire (MEQ, a widely-used instrument 
to characterize chronotype preference), at 4-year follow-up sleep study 
protocols over a 13-year period. The MEQ score was categorized by 
quintiles (Q) to capture the range from most-eveningness chronotype 
(Q1) to most-morningness chronotype (Q5). Date and cause of deaths 

of participants were identified through the national death index and 
Wisconsin vital records. Using survival analysis, we estimated the 
rate of cancer mortality by MEQ quintile, controlling for potential 
confounding factors.
Results: Of 64 deaths, cancer was the underlying cause of 26. Most-
eveningness preference chronotype (Q1), compared to MEQ middle 
chronotype (Q3), had a 13-year cancer mortality rate six times higher 
(hazard ratio=6.3, p=.02, adjusted for age, sex, BMI, smoking, alcohol, 
shift work, and usual sleep duration). All-cause mortality rate did not 
vary by MEQ quintiles. Use of other MEQ category definitions did not 
alter results. The association was not significantly different between men 
and women. Cancer mortality rate was not associated with most-morn-
ingness chronotype (Q5).
Conclusion: Thirteen-year mortality follow-up of the WSCS showed 
most-eveningness chronotype, compared to middle chronotype, was as-
sociated with a 6-fold increased rate of cancer death. Although sleep 
duration was associated with increased mortality, it did not modify or 
explain cancer death risk associated with most-eveningness chronotype. 
The findings suggest a possible role of chronic circadian disruption in 
cancer pathophysiology.
Support (If Any): This work was supported by the National Heart, Lung, 
and Blood Institute (R01HL62252) and the National Center for Re-
search Resources (1UL1RR025011) at the National Institutes of Health.

0544
SENSITIVITY OF A BRIEF QUESTIONNAIRE TO 
CIRCADIAN PHASE IN NIGHT WORKERS
Howard R, Drake C, Roth T, Gumenyuk V
Sleep Disorders and Research Center, Henry Ford Hospital, Detroit, 
MI, USA

Introduction: Shift Work Disorder (SWD) is a circadian rhythm sleep 
disorder in which there is a misalignment between an individual’s circa-
dian rhythm and work/sleep schedule. Accordingly, a questionnaire that 
screens for SWD would be optimally validated by its sensitivity to cir-
cadian phase markers. The present study attempts to determine whether 
the SWD Screening Questionnaire (SWDSQ), a 4-item questionnaire 
created in 2012 which can be used to classify individuals as HIGH RISK 
or LOW RISK for SWD, is correlated with circadian rhythm.
Methods: 25 subjects (age: 35±8.9 years, 19F) who work 10-12 hour 
shifts between 1900 and 0800 participated in a 25 hour sleep depriva-
tion session, during which they were kept in dim light (<10 lux). 9 as-
ymptomatic individuals (ANW) and 16 individuals with SWD (Epworth 
Sleepiness Scale (ESS) ≥ 10 and/or Insomnia Severity Index (ISI) ≥ 10), 
who were free of other sleep disorders, participated in the study. Subjects 
completed the SWDSQ upon arriving for the study at 1630. Circadian 
rhythm was determined by salivary melatonin assay every 30 minutes 
for the duration of the study. The threshold for dim light melatonin onset 
(DLMO) was determined for each individual melatonin profile, and the 
return to baseline (DLMO OFF) occurred when melatonin amplitude 
fell and stayed below the threshold for at least two samples.
Results: There is a significant correlation between SWDSQ classifica-
tion and DLMO (r=0.52, p=0.01), DLMO OFF (r=0.59, p<0.01), and the 
duration between these two points (r=0.45, p=0.04). There is also a sig-
nificant difference between the mean DLMO of the HIGH RISK group 
and the LOW RISK group (2000±5.9hrs vs. 0237±5.4hrs, p=0.01).
Conclusion: The SWDSQ is sensitive to circadian phase, thus further 
validating its utility in screening for SWD.
Support (If Any): This study is supported by grant 1K01OH009996-02 
from CDC/NIOSH.
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ASSOCIATION BETWEEN DELAYED SLEEP PHASE 
DISORDER AND THYROID STIMULATING HORMONE 
LEVELS
Malkani R, Reid KJ, Bostic N, Zee P
Northwestern University, Chicago, IL, USA

Introduction: Thyroid stimulating hormone (TSH) levels exhibit a di-
urnal pattern, rising in the evening and decreasing during sleep. Models 
of circadian misalignment show greater rises in TSH during nighttime 
sleep deprivation and lesser declines with sleep during the daytime, indi-
cating an interaction between circadian and sleep factors in TSH regula-
tion. Our objective is to characterize the expression of TSH in subjects 
with delayed sleep phase disorder (DSPD), a disorder of misalignment 
between the circadian rhythm and the external environment.
Methods: 13 DSPD (33.6 years, 5 female) diagnosed by International 
Classification of Sleep Disorders criteria and 7 control (35.7 years, 2 
female) subjects underwent a 4-day inpatient study with polysomnog-
raphy (PSG). Subjects kept their habitual sleep-wake schedules for 1 
week prior to the study, which was confirmed by sleep logs and wrist 
actigraphy. Study bed and wake times were based on individual average 
habitual sleep-wake times. Plasma samples were collected every 30-60 
minutes for 24 hours and assayed for TSH and melatonin. Data were 
analyzed using Polysmith (Nihon-Kohden) and PRANA (Phitools). 
Dim light melatonin onset (DLMO) was defined as 2 standard devia-
tions above baseline; phase angle was defined as time from DLMO to 
sleep onset. Delta sleep ratio (DSR) was calculated as the ratio of delta 
power in the first vs second half of the sleep period. T-tests and linear 
regression using SPSS v16 were used.
Results: The DSPD and control groups did not significantly differ in 
age or baseline actigraphic total sleep time (TST; 380 vs 403 min). The 
DSPD group had higher mean TSH (1.78 vs 1.04 μU/mL, p=0.048), 
maximum TSH (2.67 vs 1.41 μU/mL, p=0.024), and TSH amplitude 
(1.56 vs 0.74 μU/mL, p=0.017), and TSH area under the curve (42.8 vs 
24.5, p=0.049). There were no statistically significant group differences 
in phase angle (3:01 vs 3:57), PSG-derived TST, slow wave sleep, stage 
REM sleep, wake after sleep onset, total delta power, or DSR. None 
of the above TSH parameters (mean, maximum, area under the curve) 
correlated with sex, PSG-derived measures, total delta power, or DSR.
Conclusion: Subjects with DSPD have higher TSH levels and greater 
TSH amplitudes than controls. These findings are not explained by inter-
nal circadian misalignment (based on melatonin phase angle), PSG-de-
rived sleep measures, or slow wave activity dissipation. Further studies 
are needed to better understand the mechanism of TSH elevation.
Support (If Any): R01 HL-069988, M01 RR-00048

0546
CIRCADIAN PERIOD LENGTHS OF CORE TEMPERATURE 
AND SLEEPINESS RHYTHMS IN PATIENTS WITH DELAYED 
SLEEP PHASE DISORDER
Micic G, Lack LC, Lovato N, Wright H, Gradisar M
School of Psychology, Flinders University, Adelaide, SA, Australia

Introduction: Delayed Sleep Phase Disorder (DSPD) is characterized 
by a sleep period occurring significantly later relative to more socially 
accepted timing of both the social and solar days. The currently assumed 
aetiology for DSPD suggests that the disorder is caused by a delay of 
the circadian system. Clinicians have therefore implemented therapies 
that have been empirically shown to successfully advance the circa-
dian rhythm (i.e., bright light therapy, exogenous melatonin adminis-
tration and/or chronotherapy). However, DSPD treatments have shown 
frequent relapse suggesting that it may be primarily caused by longer 
than normal period lengths of circadian core temperature rhythm and/
or sleepiness rhythms.
Methods: Six individuals with DSPD and seven good sleepers were 
selected for a 78-hour ultradian bedrest laboratory protocol residing in 

a time-free environment. Participants followed “1-hour days” which 
involved alternating 20-minute sleep opportunities and 40-minutes of 
enforced wakefulness. Core body temperature, subjective sleepiness 
ratings and objective sleepiness (sleep latency measure) were recorded 
hourly. Two component (24h+12h) cosine curves were fitted to the 78 
hourly data points with the 24h component allowed to vary in order 
to obtain period length measures of core body temperature, subjective 
sleepiness and objective sleepiness.
Results: Period lengths of subjective and objective sleepiness were com-
parable between groups and were not different to a 24-hour period. The 
core body temperature rhythm period length was on average 24 hours, 
29 minutes (SD = 16 minutes) for good sleepers. The period lengths for 
the DSPD were significantly longer (t=-2.33, p=0.04, Cohen’s d=1.91) 
at 24 hours, 54 minutes (SD=23min).
Conclusion: These findings suggest that physiological, rather than psy-
chological or behavioral factors contribute to delayed sleeping patterns 
of individuals with DSPD. Therefore, morning bright light stimulation 
and early evening melatonin administration is recommended as appro-
priate treatments and relapse prevention.
Support (If Any): Flinders University Research Grant

0547
MELATONIN IN PATIENTS WITH DELAYED SLEEP PHASE 
DISORDER
Rebocho SB1, Viegas A1, Paiva T1,2

1Sleep, CENC, Lisbon, Portugal, 2Sleep Sciences, Faculdade de 
Medicina da Univ. de Lisboa, Lisbon, Portugal

Introduction: Delayed sleep phase disorder (DSPD) it’s common main-
ly in adolescents and young adults and has a complex treatment that 
involves behavioral techniques, phototherapy and melatonin adminis-
tration. Therapeutic failures and relapses are frequent. Considering the 
characteristics of circadian rhythms and the fact that their reactivity to a 
specific therapy depends on the phase that it is administered, it’s essen-
tial determine with accuracy the nadir of temperature rhythm or the ini-
tiation of melatonin production - DLMO (dim light melatonine onset).
Methods: 70 patients aged from 18 to 85 years (41.8 ±15.1), with DSPD 
according to AASM 2005 were selected. The measurement of melatonin 
in saliva samples occurred at 5 consecutive hours (last collection oc-
curred one hour after the usual sleep onset). Melatonin concentration 
was measured with a radioimmunoassay and DLMO was defined as the 
time at which the melatonin concentration in saliva reaches 4pg/ml. All 
patients underwent polysomnography (PSG) after the saliva collections.
Results: DLMO could be determined in 54% of the patients. Failure of 
DLMO determination was mainly due to profiles with low melatonin 
values - between 0.5 and 3 pg/mL (26,9%) or profiles where melatonin 
levels were already above the threshold of 4 pg/mL (17%). In these cases 
patients may have a wrong perception of sleep onset, or are persistent 
low melatonin secretors. There were no age differences in the DLMO 
measurements. The PSG showed a subgroup of patients with poligraphic 
characteristics of insomnia.
Conclusion: DLMO allowed the confirmation of DSPD in 54% of pa-
tients. It also enabled the identification of patient with behavioral DSPD. 
Insomnia was present in a patient subgroup.

0548
ADOLESCENT DELAYED SLEEP PHASE DISORDER: 
CLINICAL FEATURES AND RESPONSE TO TREATMENT
Abu-Salah TM, Auger R
Sleep Medicine Department, Mayo School of Medicine, Rochester, 
MN, USA

Introduction: Data are scarce regarding the clinical features and treat-
ment response among adolescents with delayed sleep phase disorder 
(DSPD). Such details are described herein with an emphasis on comor-
bid disorders and media use.
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Methods: Adolescent DSPD patients (ages 10-20 years, inclusive) seen 
in the Center for Sleep Medicine (CSM) during a 4-year span were ex-
tracted from an electronic database (ICD-9 codes 327.3 and 327.31) and 
included for review if DSPD care occurred solely at CSM. A previously 
published response scale was utilized to assess treatment response.
Results: Out of 81records reviewed, 60 patients (30 females) were 
eligible. The mean ages (±SD) at onset and diagnosis were 13.9±2.8 
and 16.5±2.7 years, respectively. The mean duration of follow up was 
13.0 ±22.9 months. The mean Epworth (ESS) and Pediatric Daytime 
Sleepiness Scale (PDSS) scores were 9.9 ±6.5 and 20.9 ±3.5, respec-
tively. Actigraphy was utilized among 27patients (45.0%) and overnight 
polysomnography (PSG) in 39 patients (65.0%). Five patients (8.3%) 
were diagnosed with obstructive sleep apnea (OSA) and 9 (15.0%) with 
restless legs syndrome. Anxiety and depression were described among 
20 (33.3%) and 30 (50%) patients, respectively. Media use at bedtime 
was noted among 24 patients [television (40.0%), laptop (35.0%), vid-
eo games (28.3%), smart phone (15.0%) and multiple devices (35%)]. 
Treatment modalities included behavioral sleep interventions (71.7%), 
bright light therapy (41.7%), melatonin (65.0%), and zolpidem (15.3%). 
Thirty-eight patients (63.3%) failed to follow up. Among the 22 with 
follow-up, treatment response was complete in 8 patients (36.4%), par-
tial in 4 (18.2%) and poor in 10 (45.4%).
Conclusion: Anxiety and depression were seen frequently in adolescent 
DSPD. Concomitant sleep disorders were uncommon. PSG was com-
monly performed during the initial evaluation (more frequently than 
actigraphy). Nocturnal media use was frequently observed. Follow-up 
duration was markedly abbreviated, and an optimal treatment response 
occurred infrequently.

0549
EFFECTS OF CIRCADIAN TRAVEL ON HOME COURT 
ADVANTAGE IN NCAA DIVISION I MEN’S BASKETBALL
Kutscher S, Upender R
Vanderbilt University, Nashville, TN, USA

Introduction: Most athletic programs in the National Collegiate Ath-
letic Association (NCAA) division-I compete in conferences that were 
historically based on geographic similarities among the participating 
schools. Recent and ongoing conference realignment has resulted in an 
increasing number of programs traveling across time zones to compete 
in intra-conference games. We hypothesize that travel across time zones 
will put a team at a competitive disadvantage, and lead to an increase in 
home court advantage.
Methods: We evaluated in-conference game results from 8 historically 
competitive NCAA division I men’s basketball conferences over a 5 
year span. Games were divided into those in which the home team had a 
circadian advantage (i.e. the visiting team had to cross one or more time 
zones) and those in which both teams were from the same time zone. 
The winning percentage of the home team was then compared between 
the two groups.
Results: There were 4006 total games evaluated, of which 1358 (33.9%) 
were between teams from different time zones. The home team won 
63.7% of these games, versus 61.8% of games when no circadian advan-
tage existed. Time zone travel resulted in increased home court advan-
tage in 6 of 8 conferences, with the largest differences seen with schools 
located in Pacific and Mountain Time. When the two conferences in 
which no increase was seen were removed, these results became statisti-
cally significant (65.2% versus 60.9%, z-ratio 2.24, p=0.025.)
Conclusion: Home court advantage during intra-conference games ap-
pears to increase when the visiting team is required to cross one or more 
time zones in order to play. As conference realignment continues, and 
becomes less related to geographic location, we are likely to see more 
games played across time zones. Strategies to mitigate potential adverse 
circadian rhythm effects will be important for teams looking to gain a 
competitive advantage.
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POSITRON EMISSION TOMOGRAPHY STUDIES 
DEMONSTRATE ALTERED HOMEOSTATIC RESPONSE TO 
SLEEP RESTRICTION IN PRIMARY INSOMNIA VERSUS 
GOOD SLEEPERS
Buysse DJ, Hasler BP, Germain A, Franzen PL, Chakan Z, 
Fletcher ME, James JA, Kupfer DJ, Nofzinger E
Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA

Introduction: The pathophysiology of primary insomnia (PI) may involve 
increased arousal and reduced homeostatic sleep drive. Behavioral treat-
ments for insomnia aim to reduce arousal and increase homeostatic sleep 
drive. However, little is known about the neural basis of homeostatic sleep 
responses, or whether PI and good sleeper controls (GSC) show similar 
responses. We compared relative regional glucose metabolism (RRGM) 
during NREM sleep before and after sleep restriction in PI and GSC.
Methods: Participants included 16 PI (mean 37.7 years, 11F) and 16 
GSC (mean 41.1 years, 8F). Baseline assessments included retrospec-
tive self-report, sleep diary, and polysomnography. Two [18F]-fluoro-
deoxyglucose positron emission tomography (FDG-PET) studies were 
conducted in each participant: during the first NREM period at usual 
sleep hours, and during recovery sleep following one night of sleep re-
striction to 2 hours. RRGM was evaluated with Statistical Parametric 
Mapping (SPM-8), using a height threshold of p<0.05, extent threshold 
of 25 voxels, and corrected cluster-level significance value of p<.05.
Results: PI and GSC differed (p<0.05) on self-report and sleep diary 
measures, but not on baseline PSG measures, or delta EEG activity dur-
ing FDG uptake. Compared to baseline, post-restriction RRGM in GSC 
showed extensive reductions in medial and lateral fronto-parietal cor-
tex, thalamus, and posterior cingulate-precuneus. Parallel analysis in PI 
showed similar cortical findings, no RRGM reduction in thalamus, and 
an additional area of significantly reduced RRGM in caudate. Interac-
tion analysis demonstrated relatively larger changes among GSC vs. PI 
in thalamus, orbitofrontal gyrus, and caudate, significant at uncorrected, 
but not corrected, cluster-level threshold values. Absolute whole-brain 
glucose metabolism decreased in GSC, but not PI, following sleep re-
striction (interaction F=7.94, p=0.01).
Conclusion: PI and GSC show similar cortical RRGM responses, but 
different subcortical responses, to sleep restriction. The cortical response 
suggests that PI can respond to a homeostatic challenge. The subcortical 
response suggests that PI may maintain a degree of relative hyperarousal, 
even after sleep restriction.
Support (If Any): MH024652, RR024153

0551
VARIATION IN DEFAULT MODE NETWORK CONNECTIVITY 
ACROSS SLEEP-WAKE STATES DIFFERS BETWEEN ADULTS 
WITH PRIMARY INSOMNIA AND GOOD SLEEPERS
Hasler BP1, James JA2, Franzen PL1, Nofzinger E3, Germain A1, 
Buysse DJ1

1Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA, 2Radiology, University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA, 3CMO Cerêve, Oakmont, PA, USA

Introduction: Abnormalities in the default-mode network (DMN), 
an intrinsic brain network that is active when individuals are not ac-
tively pursuing goal-directed tasks, have been increasingly linked to 
psychopathology. Functional connectivity within the DMN changes 
according to sleep-wake state and in conjunction with sleep depriva-
tion and elevated daytime sleepiness. In this exploratory analysis, we 
examined state-dependent differences in DMN connectivity in adults 
with primary insomnia and good sleepers. Specifically, we examined 
correlations in the relative cerebral glucose metabolism (rCMRgl) of 
core DMN regions across wakefulness, NREM sleep, and post-sleep 
restriction NREM sleep.

Methods: Our complete sample included 53 adults with primary insom-
nia (PI; 29 females, mean age=37.08±9.73) and 52 adult good sleepers 
(GS; 35 females, mean age=38.05±11.55). Sample sizes ranged from 10-
53 for the different conditions: morning wakefulness, evening wakeful-
ness, NREM sleep, and post-sleep restriction NREM sleep. We assessed 
rCMRgl via [18F]fluorodeoxyglucose positron emission tomography. 
Using the posterior cingulate cortex (PCC) as a seed region, we exam-
ined correlations with medial prefrontal cortex (mPFC), inferior parietal 
cortex (IPC), and precuneus (PrC). Specifically, we performed a series 
of voxel-based correlation analyses with statistical parametric mapping 
to assess correlations between mean rCMRgl in the PCC and the mPFC, 
IPC, and PrC. We applied a height threshold of p<0.005 and corrected 
cluster-level threshold of p<0.05.
Results: PI and GS showed similar patterns of DMN connectivity during 
morning wakefulness, but diverged during the other three states. GS had 
larger PCC-mPFC correlations during evening wakefulness and NREM 
sleep, but PI had larger PCC-mPFC correlations after sleep restriction. 
PI also had larger PCC-IPC correlations, except after sleep restriction.
Conclusion: These preliminary results suggest the hypothesis that PCC-
mPFC correlations may be attenuated in PI at bedtime and during NREM 
sleep, and that sleep restriction may “normalize” that correlation, at least 
during NREM sleep. Attenuated PCC-mPFC connectivity may relate to 
the self-referential cognitions that characterize nighttime experience in PI.
Support (If Any): This work was supported by grants from the National In-
stitutes of Health (UL1-RR024153, R01-MH24652, and K01-DA032557).

0552
IMPLEMENTATION OF SLEEP RESTRICTION THERAPY 
FOR INSOMNIA IS ASSOCIATED WITH OBJECTIVELY-
IMPAIRED VIGILANCE
Kyle SD1, Crawford M4, Rogers Z2, Miller C2, MacMahon K2, 
Siriwardena NA3, Espie CA2

1Division of Clinical Psychology, School of Psychological Sciences, 
University of Manchester, Manchester, United Kingdom, 2Institute of 
Neuroscience & Psychology, University of Glasgow, Glasgow, United 
Kingdom, 3School of Health & Social Care, University of Lincoln, 
Lincoln, United Kingdom, 4Rush University Medical Center, Rush 
University, Chicago, IL, USA

Introduction: Sleep Restriction Therapy (SRT), part of cognitive-
behavioural therapy for insomnia, limits time-in-bed with a view to 
consolidating sleep. Work from our group indicates that patients experi-
ence daytime impairment during the acute intervention period (beyond 
pre-treatment levels), but to date no study has assessed objective per-
formance. Here, we measured objective vigilance, self-report daytime 
sleepiness and PSG-defined sleep, pre-, during, and post-SRT.
Methods: Forty-five patients with primary insomnia took part in brief 
SRT, involving one main session for treatment delivery and four subse-
quent brief interactions (phone or in-person) to titrate the sleep window. 
All patients completed the ESS at baseline, weeks 1-4 and 3 months. A 
sub-sample (n=15) also slept for five nights in the sleep laboratory to 
undergo PSG monitoring (2x baseline, 3x during acute treatment) and 
completed the psychomotor vigilance task (PVT) at seven defined time-
points (day 0 [baseline], day 1,7,8,21,22 [acute treatment] and day 84 
[3 months]). To compare baseline vigilance levels, an age- and gender-
matched control group of good sleepers (GS; n=15) was recruited.
Results: Sleep diary data revealed improvements in SOL, WASO, and 
sleep efficiency [baseline to 3 months, all p<.01]. ESS scores markedly 
increased during acute treatment (baseline versus weeks 1-4, p<.001), 
returning to baseline levels by 3 months. There was a robust decrease in 
PSG-defined total sleep time during SRT (by 1.5hrs, baseline vs. week 1, 
and by 1hr, baseline vs. week 3). At baseline, patients did not differ from 
GS in terms of PVT lapses or reaction time (RT). During SRT, however, 
PVT lapses were significantly increased from baseline (at 3/5 assess-
ment points; all p<.05), returning to baseline levels at three months. A 
similar pattern was observed for RT, with RT slowing during acute treat-
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ment (at 4/5 assessment points; all p<.05) and returning to pre-treatment 
levels at 3 months.
Conclusion: For the first time we show that SRT is associated with ob-
jective performance impairment, reduced total sleep time and self-report 
daytime sleepiness. While insomnia per se was not associated with vigi-
lance impairment, relative to good sleepers, SRT was. Our data has im-
portant implications for the development of safety guidelines around the 
delivery of CBT-I.
Support (If Any): This work was supported by the Chief Scientist Of-
fice of the Scottish Executive.

0553
EFFICACY OF SUVOREXANT, AN OREXIN RECEPTOR 
ANTAGONIST, IN PATIENTS WITH PRIMARY INSOMNIA: 
INTEGRATED RESULTS FROM 2 SIMILARLY DESIGNED 
PHASE 3 TRIALS
Ivgy-May N1, Snavely D1, Minigh J1, Wu M1, Hutzelmann J1, Snyder E1, 
Connor KM1, Walsh JK2, Roth T3, Herring WJ1

1Merck, Whitehouse Station, NJ, USA, 2St. Luke’s Hospital, 
Chesterfield, MO, USA, 3Henry Ford Hospital, Detroit, MI, USA

Introduction: Night-time administration of orexin receptor antagonists 
(ORA) is believed to dampen orexin-mediated wakefulness, thereby fa-
cilitating sleep. Suvorexant, an investigational ORA, was demonstrated 
to be effective and well tolerated in Phase 2 and 3 studies. Here we report 
results from pre-defined analyses of pooled efficacy data from two su-
vorexant Phase 3 confirmatory trials in patients treated for up to 3 months.
Methods: Two similarly-designed, randomized, double-blind, placebo-
controlled, parallel-group, 3-month efficacy trials were conducted in 
non-elderly (18-64 years) and elderly (≥65 years) patients with primary 
insomnia. Two doses were evaluated within each age group: 40mg or 
20mg for non-elderly and 30mg and 15mg for elderly patients. Efficacy 
was assessed by polysomnographic (PSG) endpoints of Latency-to-On-
set-of-Persistent-Sleep and Wakefulness-After-Persistent-Sleep-Onset, 
and by patient-reported outcomes (PRO) of subjective weekly mean To-
tal-Sleep-Time (sTSTm), Time-to-Sleep-Onset, and Wake-time-After-
Seep-Onset. Since suvorexant doses for each age group were matched 
for pharmacokinetic exposures, primary efficacy evaluations for su-
vorexant High Dose (HD; 40mg/30mg) and suvorexant Low Dose (LD; 
20mg/15mg) were conducted on the combined age groups. Efficacy was 
evaluated at Month 1 and Month 3 (primary timepoints) and at Night 1 
(PSG)/Week 1 (PRO) (secondary timepoint).
Results: The pooled dataset included 2030 treated patients; 1191 non-
elderly and 839 elderly. Suvorexant HD improved all primary and sec-
ondary objective and subjective endpoints of sleep maintenance and 
sleep onset compared to placebo with 22.1 minutes improvement in 
sTST at Month 3 in favor of HD suvorexant (all p-values <0.003). A 
similar pattern was observed for suvorexant LD, although the magnitude 
of response was generally smaller. The improvement in objective and 
subjective endpoints in elderly and non-elderly patients was consistent 
with the improvement observed in the combined age population.
Conclusion: Suvorexant was effective in improving objective and sub-
jective measures of sleep onset and sleep maintenance in non-elderly 
and elderly adult patients with primary insomnia.
Support (If Any): Merck

0554
EFFECT OF COGNITIVE-BEHAVIORAL TREATMENT ON 
24-HOUR SLEEP PROPENSITY IN OLDER ADULTS WITH 
INSOMNIA
Buysse DJ, Fletcher ME, Monk TH
Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA

Introduction: The pathophysiology of insomnia in older adults may in-
volve altered circadian, homeostatic, or arousal mechanisms. Although 

interventions such as Cognitive Behavioral Treatment for Insom-
nia (CBT-I) reduce insomnia symptoms, few studies have examined 
whether treatment affects these underlying mechanisms. We examined 
24-hour sleep propensity in older adults with insomnia (OAI) and older 
good sleepers (OGS). We hypothesized that OAI would have longer 
sleep latencies than OGS, and that CBT-I would result in shortened 
sleep latencies.
Methods: Participants included 18 OAI (mean age 66.6, SD 6.6 years; 
15F) and 11 OGS (mean age 68.2, SD 4.1 years; 4F). Both groups un-
derwent a baseline 60-hour laboratory evaluation, which included 36 
hours of sleep deprivation, and began with 24 hours of constant wake-
ful bedrest (circadian unmasking). 20-minute sleep latency trials were 
conducted every 2 hours. Trials were terminated at sleep onset, defined 
as the first of 3 consecutive 30-second epochs of N1 sleep, or the first 
epoch of any other stage. OAI were treated with 8-10 weeks of CBT-I, 
and the laboratory study was repeated. ANOVAs were used to compare 
sleep latency values in OAI vs. OGS, and pre- vs. post-CBT-I in OAI.
Results: At baseline, sleep latency values did not differ between OAI 
and OGS. Sleep latency values differed significantly across the 36-hour 
laboratory study (F=17.75, p<0.001), indicating circadian modulation. 
CBT-I led to reduced ISI scores (12.2 vs 2.8) and reduced total sleep 
time by actigraphy, (412 vs. 366 minutes; p=0.042), but not by sleep 
diary (358 vs. 360 minutes). Sleep latency values during the post-CBT-I 
laboratory study were significantly shorter than at baseline (F=36.76, 
p<0.001). Sleep latency also differed across the 36-hour laboratory 
study (F=10.13, p<0.001), and showed reduced circadian variation post-
CBT-I compared to baseline (Interaction F=1.68, p=0.047).
Conclusion: OAI did not differ from OGS in mean sleep latency at base-
line, contrary to the hyperarousal hypothesis, nor did they differ in the 
circadian pattern of sleepiness. Following CBT-I, OAI had improved in-
somnia symptoms; reduced actigraphic (but not self-reported) total sleep 
time; increased objective sleepiness; and reduced circadian variation in 
sleepiness. Increased physiological sleep propensity, an effect consistent 
with reduced arousal, may be one of the key mechanisms of CBT-I.
Support (If Any): AG 020677; RR024153

0555
EFFECTIVENESS OF A SINGLE-SESSION COGNITIVE 
BEHAVIORAL THERAPY PROGRAM IN A LARGE GROUP 
SETTING FOR INSOMNIA AND IMPACT ON HEALTHCARE 
UTILIZATION
Gulley CC1, Hwang D1,2, Ho S1, Petrilla JC1, Chang NS1, Chang JW1, 
Kim JB1, Woodrum R1, Becker KA1

1Sleep Medicine, Kaiser Permanente, Fontana, CA, USA, 2Pulmonary, 
Critical Care, and Sleep Medicine, NYU School of Medicine, New 
York, NY, USA

Introduction: We evaluate the effectiveness of a single-session Cog-
nitive Behavioral Therapy-Insomnia (CBT-I) program performed in a 
large group setting, structured to effectively address the high prevalence 
of disease.
Methods: Kaiser Permanente (Fontana) conducts a CBT-I (Sleep 
Eazzzy) consisting of one 2.5 hour session in groups of 20, taught by 
a physician assistant. Program addresses: sleep hygiene, sleep beliefs, 
relaxation techniques, sleep restriction, and sleep position optimiza-
tion. Individual telephone follow-up is repeated until significant im-
provement or patient declines further follow-up (program completed). 
Subjective responses from final telephone follow-up were compared to 
baseline. Number of healthcare encounters and prescription fills 1 year 
prior to CBT and 1 year after program completion were compared to 
objectively assess.
Results: 363 patients referred over 12 months completed CBT-I (aver-
age 1.3 telephone calls.) 321 (88%) reported improvement (31% report-
ed resolution of insomnia). Statistically significant improvement was 
seen comparing mean pre/post program sleep parameters: sleep latency 
(57 vs 26 minutes), awakenings (3.0 vs 1.4), total sleep time (5.0 vs 
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6.5 hours). The 134 patients on sleep medications decreased their use 
(6.1 vs 4.0 nights/week), and 41 (30%) discontinued sleep medications. 
Improvements were similar for all groups: men (133), women (233), 
obstructive sleep apnea (117), use anti-depressants (68), fibromyalgia 
(30), shiftworkers (20), restless leg syndrome (20). There was decrease 
in # primary care office visits 1 year after program completion com-
pared to 1 year prior to CBT (4.5 vs 3.7; p<0.01). Prescription fills of 
sleep and antidepressant medications showed no pre/post change; how-
ever, pattern of fills reveal crescendo of use prior to CBT and decre-
scendo after program completion. These differences were not evident in 
the control group.
Conclusion: A single-session CBT program in a large group setting 
may effectively treat insomnia based on subjective improvement and 
decrease in healthcare utilization.

0556
THE EFFECTS OF 5HT-7 ANTAGONISM ON SLEEP IN 
HUMANS: A PLACEBO-CONTROLLED CROSS-OVER 
STUDY OF LURASIDONE IN A 4-HOUR PHASE-ADVANCE 
MODEL IN HEALTHY VOLUNTEERS
Krystal AD1, Zammit G2,3, Pikalov A4

1Psychiatry, Duke, Durham, NC, USA, 2Clinilabs, New York, NY, 
USA, 3Columbia University, New York, NY, USA, 4Sunovion 
Pharmaceuticals, Marlboro, MA, USA

Introduction: 5HT-7 receptors are found in the hypothalamic supra-
chiasmatic nucleus and are thought to modulate sleep and circadian 
function. In preclinical work 5HT-7 antagonism delays sleep phase, 
though this effect varied among species. We sought to determine the 
effects of 5HT-7 antagonism in humans by evaluating the effects of 
lurasidone, an atypical antipsychotic agent that is unique in being a 
potent 5HT-7 antagonist which also has D2, 5HT-2A antagonist and 
5HT-1A partial agonist effects but no appreciable histaminergic or 
cholinergic receptor affinity.
Methods: This was a two-site, 2-period, cross-over, polysomnographic 
study involving 54 non-sleep-deprived, healthy volunteers without sleep 
complaints. Each subject underwent two treatment periods (order ran-
domized) each consisting of two nights in the laboratory. On night one 
they went to bed at their usual bedtime. On night two they underwent 
a 4 hour advance of sleep phase and received either lurasidone 40 mg 
or placebo 30 minutes prior to lights out. The next morning impairment 
testing was carried out (Sleepiness Visual Analogue Scale, Digit Symbol 
Substitution Test, Symbol Copying Test).
Results: Lurasidone increased total sleep time, the primary outcome 
measure, by an average of 28.4 minutes vs. placebo (p<0.05). Lurasi-
done also significantly decreased wake time after sleep onset (WASO) 
and wake time after the final awakening, and increased sleep efficiency, 
N2% and N2 sleep time compared with placebo. No effects were found 
with other sleep variables or any indices of next-morning impairment.
Conclusion: Lurasidone’s therapeutic effect at the end of the night with-
out an onset effect is unique and could reflect a sleep-phase delaying 
effect of 5HT-7 antagonism in humans. Lurasidone also has a uniquely 
therapeutic sleep/wake profile among antipsychotic agents. It is likely 
to be beneficial for the many patients with thought and mood disorders 
with disturbed sleep, particularly those with sleep maintenance prob-
lems/early morning awakening.
Support (If Any): Sunovion Pharmaceuticals

0557
COGNITIVE-BEHAVIORAL THERAPY FOR INSOMNIA 
IMPROVES SLEEP QUALITY IN AN OLDER VETERAN 
POPULATION: PRELIMINARY RESULTS OF THE HEALTHY 
SLEEP STUDY
Martin JL1,2, Fiorentino L3, Fung CH1,2, Dzierzewski JM2, Jouldjian S2, 
Josephson KR1,2, Alessi CA1,2

1Geriatric Research, Education and Clinical Center, VA Greater Los 
Angeles, North Hills, CA, USA, 2David Geffen School of Medicine, 
University of California, Los Angeles, Los Angeles, CA, USA, 
3Moores Cancer Center, University of California, San Diego, San 
Diego, CA, USA

Introduction: Insomnia is a significant health concern among older 
adults, and veterans are at higher risk than non-veterans. The Veterans 
Administration (VA) is currently training mental health providers to pro-
vide cognitive-behavioral therapy for insomnia (CBT-I); however, older 
veterans may decline CBT-I provided by mental health providers due to 
perceived stigma, and demand for CBT-I may outpace current provider 
training efforts. This randomized controlled trial tested a manualized 
CBT-I program, delivered by allied health personnel (health educators, 
social workers) to older veterans, under the supervision of a behavioral 
sleep medicine (BSM) specialist.
Methods: 159 veterans [mean(SD) age=72(8)years; 97% male] were 
randomized to receive five sessions of: manualized individual (n=54) 
or group (n=52) CBT-I; or an information-only control group (IC; 
n=53). Exclusion criteria included apnea-hypopnea index > 20, and 
serious or unstable psychiatric or medical illness. Those using medica-
tions for sleep and those with stable comorbidities were not excluded. 
CBT-I consisted of sleep restriction, stimulus control, sleep hygiene 
and cognitive therapy. Patients completed the Insomnia Severity Index 
(ISI) and Pittsburgh Sleep Quality Index (PSQI) pre- and immediately 
post-treatment. 6- and 12-month follow-up assessments are ongoing. 
3(group) X 2(time) ANOVAS with planned contrasts were used to test 
for differences across treatments.
Results: There were significant time X group interactions for ISI 
(F=11.01; p<.001) and PSQI (F=20.06; p<.001). Planned comparisons 
showed ISI and PSQI scores improved from pre- to post-treatment 
with individual and group CBT-I compared to IC (p’s<.0002). There 
were no differences between individual and group CBT-I (p>.62) 
for either measure.
Conclusion: Individual and group CBT-I, delivered by allied health per-
sonnel, was effective in reducing insomnia symptoms and improving 
sleep. This model for delivering CBT-I may improve access in settings 
where a BSM specialist is not readily available, but may be able to train 
and supervise allied personnel. Future research should examine broad 
dissemination and implementation of this treatment model.
Support (If Any): VA Health Services Research and Development 
(Alessi IIR 08-295); VA Greater Los Angeles Geriatric Research, Edu-
cation, and Clinical Center (GRECC).

0558
THE SLEEP CONDITION INDICATOR (SCI): A PRACTICAL 
CLINICAL SCREENING TOOL TO EVALUATE DSM-5 
INSOMNIA DISORDER
Espie CA1,2, Kyle SD3, Hames P2, Gardani M4, Fleming L4, Cape J5

1Institute of Neuroscience & Psychology, University of Glasgow, 
Glasgow, United Kingdom, 2Sleepio Ltd, , London, United Kingdom, 
3School of Psychological Sciences, University of Manchester, 
Manchester, United Kingdom, 4Institute of Health & Wellbeing, 
University of Glasgow, Glasgow, United Kingdom, 5Camden & 
Islington NHS Trust, University College London, London, United 
Kingdom

Introduction: The DSM-5 nosology (due May 2013) proposes a para-
digm shift such that Insomnia Disorder (ID) should be coded whenever 
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criteria are met, whether or not there is (another) concurrent physical, 
mental or sleep disorder. This suggests value in a specifically validated 
scale to assess DSM-5 ID. This paper, therefore, describes the develop-
ment and psychometric validation of the SCI, designed for use in every-
day practice.
Methods: Data are reported from five validation studies (total n=30,971; 
71% F) in which SCI items were administered. The Great British Sleep 
Survey (GBSS) yielded data on 12,628 participants [72% F; mean age = 
38.7yr (SD = 14.5)] between Feb 2010 and Aug 2011. The GBSS+ was 
a revision of the GBSS, extended worldwide, from May 2011 to Mar 
2012 (n=11,017; 68% F; 42.3yr (16.5)]. The TV sample was obtained 
in response to a network programme (n=6,876; 76% F, 36.4yr (13.3)]. 
Glasgow Science Centre data (n=256; 56% F, 40.3yr (14.9)) were col-
lected in 2009-2010 during a study assessing salivary amylase, sleep 
pressure and diurnal preference. Finally, an RCT sample comprised 164 
participants (72% F, 48.9yr (13.7)] recruited in 2011 into a placebo con-
trolled evaluation of CBT for insomnia.
Results: The SCI comprises 2 quantitative items on sleep continuity [(1) 
getting to sleep, (2) remaining asleep], two qualitative items on sleep sat-
isfaction/dissatisfaction [(4) sleep quality, (7) troubled or not], two quan-
titative items on severity [(3) nights per week, (8) duration of problem], 
and two qualitative items on attributed daytime consequences of poor 
sleep [(5) effects on mood, energy, or relationships (personal function-
ing), (6) effects on concentration, productivity, or ability to stay awake 
(daytime performance)]. This 8-item SCI yielded strong Cronbach’s α 
=0.857 (GBSS sample), replicated in the GBSS+ sample (α=0.865). 
Mean corrected item-total correlation was moderate (r=0.620) indicat-
ing substantial unique variance per item (shared variance = 38%). Items 
5 and 6 on daytime function were derived from PCA (Varimax) using 
combined GBSS, GBSS+, TV, and RCT samples. Adequate sensitivity 
(92%) and specificity (87%) were also established (GBSS data), as was 
sensitivity to change (RCT sample), and acceptable concurrent valida-
tion with existing insomnia measures (Science Centre data). A 2-item 
short-form SCI was also derived, correlating strongly with the 8-item 
version (r = .904).
Conclusion: The SCI appears psychometrically robust, and may be a 
useful clinical and research tool.
Support (If Any): Supported by Sleepio Ltd

0559
CORTICAL EXCITABILITY IN NIGHT WORKERS WITH 
INSOMNIA IS ATTENUATED FOLLOWING A NIGHT SHIFT: 
AN ERP STUDY
Gumenyuk V, Howard R, Roth T, Roehrs T, Drake C
Sleep Disorders and Research Center, Henry Ford Hospital, Detroit, 
MI, USA

Introduction: We previously demonstrated that insomnia in SWD 
(SWD-INS) is associated with cortical neuronal excitability in the cen-
tral auditory system, as reflected by enhanced amplitude of the N1 ERP 
brain response. In this study, we tested whether cortical excitability 
can be attenuated by 12h of nocturnal sleep deprivation (SD) in SWD-
INS. Secondarily, we compared cognitive auditory processing as mea-
sured by MMN ERP component in SWD-INS relative to asymptomatic 
night-workers (ANW) at 18:00 and 06:00, (i.e. beginning and end of 
the night shift).
Methods: 5 night workers with SWD-INS (38yrs±10.3yrs, 1male; ESS 
7.8±1.2; ISI 15.5±3.9) and 9 ANWs (31.5±5.5yrs, 3males; ESS 7.9±1.7; 
ISI 6.6±2.8) participated in a baseline (BL) ERP session starting at 18:00 
and a SD ERP session starting at 06:00 hours(SD). Between sessions, 
participants were kept awake in a dimly lit room (10 lux). The N1 brain 
response to frequency-deviant sounds was measured at a latency of 90-
110ms. The MMN (at a latency of 130-160 ms) was elicited when the 
brain pre-attentively detected a frequency change in the sound-sequence. 
Subjects were instructed to ignore all sounds. The peak amplitude of N1 
and MMN at BL was compared to that during SD in each group.

Results: Sleep deprivation significantly reduced N1 amplitude over the 
frontal-central electrode (Fz-Cz) in SWD-INS from BL (−1.6±0.7µV) 
to SD (−0.7±0.6µV, p<0.04). The attenuation of the MMN amplitude 
after SD was significant in SWD-INS (−0.5±0.6µV) relative to that in 
BL (−1.0±0.8µV, p<0.03). In ANW, the amplitude of N1 was not signifi-
cantly different between BL (−1.1±0.6µV) and SD (−1.0±0.7µV) across 
Fz/Cz electrodes. The amplitude of the MMN component was similar 
between BL (−1.0µV±0.7µV) and SD (−0.7µV±0.9µV) in ANW.
Conclusion: Cortical excitability in SWD-INS is reduced with sleep 
deprivation during the night shift. Sensory processing in night workers 
with insomnia is impacted by sleep deprivation during the night shift.
Support (If Any): This study is supported by grant 1K01OH009996-02 
from CDC/NIOSH.

0560
ELEVATED AMYGDALA ACTIVATION DURING VOLUNTARY 
EMOTION REGULATION IN PRIMARY INSOMNIA
Franzen PL, Siegle GJ, Jones NP, Buysse DJ
Department of Psychiatry, University of Pittsburgh School of 
Medicine, Pittsburgh, PA, USA

Introduction: Primary insomnia is a risk factor for depression, yet little 
is known about emotion processing and its underlying neural mecha-
nisms in insomnia. We used functional magnetic resonance imaging 
(fMRI) to examine amygdala response during voluntary emotion regu-
lation. The amygdala is a limbic system structure critical in emotion pro-
cessing and emotion regulation. Previous studies in healthy individuals 
have demonstrated decreases in amygdala activation when individuals 
employ cognitive reappraisal, a voluntary emotion regulation strategy.
Methods: Individuals with chronic Primary Insomnia (PI; n=18) with-
out other primary psychiatric disorders and good sleeper controls (GSC; 
n=30) underwent an fMRI scan. We used an emotion regulation task in 
which participants were asked to passively attend to negative and neutral 
picture stimuli, or to decrease their emotional responses via cognitive 
reappraisal (i.e., interpreting the meaning depicted in the picture in order 
to feel less negative). Analyses focused on the contrast of reappraisal 
versus passive viewing of negative stimuli.
Results: A significant group by stimulus-type interaction was detected in 
the left amygdala. Within PI, amygdala activity was significantly higher 
during reappraisal than during passive viewing; F(1,17)=8.35, p=0.01. 
Non-significant decreases were observed in the amygdala during reap-
praisal compared to passive viewing of negative stimuli in GSC. Between 
groups, amygdala activity was significantly greater during reappraisal tri-
als in PI compared versus GSC; t(46)=2.02, p=0.05. The two groups did 
not significantly differ when passively viewing negative pictures.
Conclusion: In our sample, individuals with chronic primary insom-
nia showed relative increases in amygdala activation when attempting 
to down-regulate their emotional response with cognitive reappraisal. 
This response pattern is opposite to that observed in previous studies 
of healthy individuals. These findings provide neurobiological evidence 
for dysfunction in the neural circuitry underlying emotion regulation in 
insomnia, and may have implications for the risk relationship between 
insomnia and depression.
Support (If Any): UL1RR024153, MH024652, MH077106

0561
POLYSOMNOGRAPHIC AND CLINICAL FEATURES 
DISTINGUISH NON-RESTORATIVE SLEEP FROM 
INSOMNIA
Brott K, Awirutworakul T, Kwong T, Moldofsky H
Centre for Sleep and Chronobiology, Toronto, ON, Canada

Introduction: Our current studies show that patients with complaints of 
chronic Difficulties initiating and or maintaining sleep (DIMS) and Non-
restorative sleep (NRS) show a high proportion of primary sleep disor-
ders and EEG anomalies. We hypothesize that the NRS group will show 
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PSG and clinical features distinct from the DIMS group; with EEG fea-
tures of Cyclic Alternating Pattern (CAP) and Alpha EEG disorder asso-
ciated with Fibromyalgia (FMS) and Chronic Fatigue Syndrome (CFS).
Methods: Within a cohort of 1023 patients referred for sleep studies, 
we identified 93 patients (36 M, 57 F, mean age 48.7 +/- 17.3, BMI 27.1 
+/- 6.6) who were referred for chronic DIMS, and 73 patients (14M, 59 
F, mean age 45.9 +/- 12.9, BMI 26.8 +/- 6.2) for NRS. All patients had 
PSG analysis, and were coded using ICSD-1 criteria, and were rated for 
high alpha EEG anomalies, and CAP rate . 62 patients from the chronic 
DIMS group and 43 from the NRS returned for clinical consultation. 
PSG and clinical features were compared between the two groups using 
two tailed z-tests.
Results: There are more patients within the NRS group with a diagnosis 
of fibromyalgia), vs. the chronic DIMS group (p=0.007). The chronic 
DIMS group showed a higher proportion of patients with features of 
RLS/PLMD (p=0.003). Both the NRS and chronic DIMS groups 
showed no significant difference in PSG and clinical features of OSA, 
CAP, Alpha EEG disorder.
Conclusion: The NRS group is more likely to have a diagnosis of fi-
bromyalgia vs. the chronic DIMS group. The chronic DIMS group was 
more likely to have a diagnosis of RLS/PLMD. The suggests that there 
are two distinct groups.

0562
THE ASSOCIATION BETWEEN INSOMNIA SYMPTOMS 
AND MORTALITY: A PROSPECTIVE STUDY AND META-
ANALYSIS
Li Y1, Zhang X1, Winkelman J2, Redline S2, Hu FB1,3,4, Stampfer M1,3,4, 
Ma J1, Gao X1,3

1Channing Division of Network Medicine, Department of Medicine, 
Brigham and Women’s Hospital and Harvard Medical School, Boston, 
MA, USA, 2Division of Sleep Medicine, Department of Medicine, 
Brigham and Women’s Hospital and Harvard Medical School, Boston, 
MA, USA, 3Department of Nutrition, Harvard School of Public Health, 
Boston, MA, USA, 4Department of Epidemiology, Harvard School of 
Public Health, Boston, MA, USA

Introduction: Insomnia complaints are common in older adults and 
may be associated with mortality risk. However, evidence regarding this 
association is mixed. The purpose of this study is to assess whether men 
with insomnia symptoms had an increased risk of mortality during 6 
years of follow-up.
Methods: A prospective cohort study of 23,447 US men participating 
in the Health Professionals Follow-up Study and free of cancer, reported 
on insomnia symptoms in 2004. We also performed a meta-analysis to 
pool results from the current study and 9 previously published studies re-
garding insomnia symptoms and mortality. Deaths were identified from 
state vital statistic records, the National Death Index, family reports, and 
the postal system.
Results: We documented 2025 deaths during 6 years of follow-up 
(2004-2010). The multivariable-adjusted hazard ratios (HRs) of total 
mortality were 1.25 (95% confidence interval (CI): 1.04-1.50) for dif-
ficulty initiating sleep, 1.09 (95% CI: 0.97-1.24) for difficulty main-
taining sleep, 1.04 (95% CI: 0.88-1.22) for early-morning awakenings, 
and 1.24 (95% CI: 1.05-1.46) for non-restorative sleep, comparing men 
with those symptoms most of the time to men without those symp-
toms, after adjusting for age, lifestyle factors and presence of common 
chronic conditions. Similarly, in the meta-analysis, difficulty initiating 
sleep (pooled HR=1.14; 95% CI: 1.04-1.24) and non-restorative sleep 
(pooled HR=1.17; 95% CI: 1.01-1.36), but not difficulty maintaining 
sleep (pooled HR=1.08; 95% CI: 0.96-1.22) or early-morning awaken-
ings (pooled HR=1.00; 95% CI: 0.94-1.06), were significantly associ-
ated with total mortality.
Conclusion: Insomnia symptoms, especially difficulty initiating asleep 
and non-restorative sleep, were associated with a modestly higher risk 
of mortality.

Support (If Any): The study was supported by NIH/NINDS grants of 
R01 NS062879-01A2, and NIH grant P01 CA87969, and NIH Trans-
disciplinary Research in Energetics and Cancer Center (TREC), grant 
number 1U54CA155626.

0563
TREATING INSOMNIA- DOES NOCTURIA MATTER?
Tyagi S1, Perera S1, Hall MH2, Resnick NM1, Buysse DJ2

1Medicine, Division of Geriatrics and Gerontology, UPMC, Pittsburgh, 
PA, USA, 2Psychiatry, UPMC, Pittsburgh, PA, USA

Introduction: Nocturia is one of the most prevalent geriatric urinary 
symptoms. It disrupts sleep and adversely affects quality of life. Noc-
turia is often overlooked as a cause of insomnia and is rarely addressed 
in the context of existing treatment options. In the current study, we in-
vestigated the impact of nocturia on therapeutic response to Brief Be-
havioral Treatment of Insomnia (BBTI) in older adults with and without 
self-reported nocturia.
Methods: Secondary analysis was performed in data from a randomized 
clinical trial designed to assess the efficacy of BBTI vs. an information 
control (IC) in older adults with chronic insomnia. Participants were 
stratified into 2 groups-those with self-reported nocturia >1/ night and 
those without nocturia. Within these 2 groups, the impact of BBTI vs. 
IC on sleep, sleep quality and nocturia was assessed by diary, actigraphy 
and the Pittsburgh Sleep Quality Index (PSQI). Effect sizes (d) were 
calculated and interpreted by Cohen’s criteria.
Results: The study included 79 community-dwelling adults > 60 years 
of age (mean age, 71.7 years; 54 women [70%]) with chronic insomnia. 
Among participants without nocturia, significant improvement was ob-
served with BBTI vs. IC in actigraphy assessed total sleep time (p=.005, 
d=0.84), wakefulness after sleep onset (p=.002, d=0.45) and sleep la-
tency (p=.04, d=0.84). On the contrary, in participants with self-reported 
nocturia, post- intervention improvements did not reach statistical sig-
nificance for any of those outcomes. Significant improvement in sleep 
quality assessed by PSQI and diary was observed in both groups but 
with large effect size in those without nocturia (PSQI d=0.82, diary sleep 
quality d=0.83 vs. PSQI d=0.53, diary d=0.51 in those with nocturia).
Conclusion: The efficacy of BBTI for chronic insomnia in older adults 
was reduced by the presence of nocturia. These findings suggest that 
addressing nocturia may improve the efficacy of chronic insomnia treat-
ment in the elderly.
Support (If Any): T32 AG021885 AFAR, The John A. Hartford Foun-
dation and the Centers of Excellence National Program

0564
IMPACT OF SHORT SLEEP DURATION AND INSOMNIA ON 
CAROTID ATHEROSCLEROSIS IN THE ELDERLY
Noda A, Miyata S
Chubu University, Kasugai, Japan

Introduction: A previous epidemiological study demonstrated that 
short sleep duration significantly increased the risk of all-cause mortal-
ity. Insomnia is a highly prevalent, often debilitating, and economically 
burdensome form of sleep disturbance caused by various situational, 
medical, emotional, environmental, and behavioral factors. Moreover, 
insomnia with objectively measured short sleep duration was associated 
with increased mortality.However, vascular changes related to insomnia 
have not been fully investigated.
Methods: We investigated to determine whether short sleep duration 
and insomnia affect atherosclerosis in 58 volunteers aged 65 and older 
(age 72.1±5.1 years). Total sleep time (TST) was measured by actig-
raphy. Subjective sleep symptoms, disturbances, and patterns were as-
sessed using the Pittsburgh Sleep Quality Index (PSQI). Sleep apnea 
was evaluated overnight with a portable home monitoring system. Ath-
erosclerosis was evaluated using ultrasonographic measurement of ca-
rotid artery intima-media thickness (IMT) and plaque score.
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Results: IMT was significantly greater in subjects with TST≤5h than 
in those with TST>7h, and it was also significantly greater in insomnia 
group than in non-insomnia group. There were no significant differences 
in apnea-hypopnea index (AHI) between the insomnia and non-insom-
nia groups. IMT did not differ significantly between AHI≥15/h and 
AHI<15/h groups. IMT was significantly greater in insomnia or TST≤5 
hours group and insomnia and TST≤5 hour group than in non-insomnia 
and TST>5 hours group. Plaque score was significantly greater in in-
somnia and TST≤5 hour group than in non-insomnia and TST>5 hours 
group. IMT was significantly correlated with TST and age. Multiple re-
gression analysis revealed that TST and PSQI were significant contribut-
ing factors to increased IMT.
Conclusion: Short sleep duration and insomnia were associated with 
increased IMT and plaque score, suggesting that these factors promote 
atherosclerosis in the elderly.

0565
INSOMNIA AND SUICIDE ATTEMPTS: BEWARE SLEEP 
MAINTENANCE DIFFICULTIES
Kay D, Bagge C
Psychiatry and Behavioral Health, University of Mississippi Medical 
Center, Jackson, MS, USA

Introduction: Suicidal behavior is associated with profound personal 
loss and considerable social cost. Early identification of suicide risk re-
mains an important research and clinical endeavor. Insomnia is a well 
documented risk factor for suicide. There are multiple insomnia sub-
types and symptoms, each may have unique neurobehavioral mecha-
nisms and consequences. Sleep maintenance insomnia is often perceived 
as distinctly unpleasant and can reflect severe sleep dysregulation. We 
hypothesized that sleep maintenance insomnia would be more related to 
suicide attempt than onset insomnia.
Methods: A sample of 70 recent suicide attempters and 97 non-suicidal 
psychiatric controls were given several questionnaires including the 
Pittsburgh Sleep Quality Index (PSQI) and the Insomnia Severity Index 
(ISI). Items from the PSQI and ISI were used to create research criteria 
for insomnia types: global, onset, and maintenance insomnia. Multiple 
logistic regression analyses were utilized to predict suicide attempt from 
insomnia variables, while adjusting for important group differences in 
age, education, employment status, current DSM-IV mood disorder, and 
substance use disorder.
Results: Global insomnia was associated with a 2.29 (CI,1.04-5.07) 
increased odds of having a recent suicide attempt. Sleep mainte-
nance insomnia was particularly associated with attempt (odds ratio 
[OR]=3.50;CI,1.33-9.21). Sleep onset insomnia was not significant 
(p<.11). In a follow-up regression analysis including the major crite-
ria of sleep maintenance insomnia (i.e., ≥31 minutes wake time after 
sleep onset, maintenance compliant, duration/frequency, distress/im-
pairment), ≥31 minutes (OR=2.72,1.18-6.24) was most predictive of 
suicide attempt.
Conclusion: These finding suggest that while global insomnia is re-
lated to suicide attempt, sleep maintenance difficulties may drive the 
insomnia-suicide attempt relation. Insomnia is an important clinical 
risk factor for suicide attempt. Clinicians should be careful to assess 
for extended (i.e., ≥31 minutes) wake time after sleep onset even in 
the absence of a maintenance complaint. Future research is needed to 
determine whether targeted treatment of sleep maintenance insomnia 
can reduce suicidal behavior.
Support (If Any): Small Grant; National Center for Research Resourc-
es (NCRR) of the National Institutes of Health (NIH)-Center for Psy-
chiatric Neuroscience COBRE: Center for Psychiatric Neuroscience (1 
P20 RR017701)

0566
THE IMPACT OF CHILDHOOD TRAUMA EXPOSURE ON 
THE DEVELOPMENT OF INSOMNIA IN URBAN, YOUNG 
ADULTS OF AFRICAN DESCENT
Hall Brown T, Akeeb A, Mellman TA
Psychiatry, Howard University College of Medicine, Washington, DC, 
USA

Introduction: Trauma is prevalent in stressful urban environments 
where African Americans disproportionately reside and both adults and 
children are commonly exposed. There is reason to believe that exposure 
to trauma in childhood has particularly enduring adverse consequences. 
Sleep disturbance is prominent among the consequences of trauma. A 
prior study documented increased rates of childhood trauma among 
adults with insomnia. However, whether the risk is greater for childhood 
exposure compared with adult exposure has not been addressed to our 
knowledge. This study examines the risk of insomnia associated with 
trauma exposure at or before age 16 versus after age 16 in urban, young 
adults of African descent.
Methods: We administered questionnaires to 424 healthy volunteers 
between the ages of 18 and 35. The measures assessed type and timing 
of trauma exposure, severity of posttraumatic stress disorder (PTSD), in-
somnia severity, neighborhood stress, major depressive disorder (MDD), 
and sleep-related vigilance (e.g. “feeling on guard when falling asleep”).
Results: A logistic regression model indicated that the risk for insom-
nia was almost 8 times greater in those who experienced trauma before 
the age of sixteen compared to those who experienced trauma after the 
age of 16 even after adjusting for sex, age, income, education, PTSD 
severity, nocturnal fears, environmental stressors, and MDD Severity 
[OR = 7.74, CI = (1.96, 30.57)].
Conclusion: The risk for insomnia in adults who experienced trauma 
at or before the age of 16 was 8 times greater compared to those who 
experienced trauma after the age of 16. Early intervention for those who 
experience trauma early in life may be critical toward reducing the risk 
of developing insomnia and its associated adverse health consequences 
that disproportionately affect the African American community.
Support (If Any): NHLBI/NIMH R01HL087995 Title: PTSD and Noc-
turnal Blood Pressure in Young Adult African American’s

0567
SPECIFIC LIFE EVENTS AS RISK FACTORS FOR THE 
DEVELOPMENT OF CHRONIC INSOMNIA:A PROSPECTIVE 
POPULATION-BASED STUDY
Mullins H2, Mengel H1, Roth T1, Drake C1

1Sleep Medicine, Henry Ford Health System, Detroit, MI, USA, 
2Psychology, George Mason University, Fairfax, VA, USA

Introduction: The onset of stressful life events has been hypothesized 
as a major trigger for insomnia. However previous studies have been 
retrospective, used small samples <500, or had limited follow-up (≤ 1 
year). Therefore, previous studies were unable to compare the degree of 
risk for insomnia conferred by individual life events. The present study 
sought to determine the relative risk of specific life events in triggering 
new onset insomnia over a 2-year follow-up period.
Methods: Participants were a prospectively assessed sample drawn 
from the tri-county metropolitan Detroit area (n = 2951; age = 45.8 ± 
13.7 years; 58.7% Female). All individuals meeting DSM-IV based life-
time criteria for insomnia were excluded. The Revised Social Readjust-
ment Rating Scale, a previously validated life event questionnaire, was 
used to identify individuals who were exposed to specific life events 
(51 separate events) during the follow-up period. The sample was re-
assessed 1 year and 2 years following the baseline assessment (retention 
rate=82.1%, 83.8%). The incidence of new onset DSM-IV based insom-
nia was assessed at each follow-up time point. Logistic regression was 
used to determine the risk for insomnia incidence at follow-up in relation 
to stressful life events (specific event, total number of events, and mean 
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impact of events). Multiple logistic regression was used to determine 
the independent risk of each specific stressor in predicting new onset 
chronic insomnia.
Results: In this sample of non-insomniacs, the average number of events 
experienced over the follow-up was year 1=1.3±.76, year 2=1.3±.76. 
The incidence of new onset insomnia for the sample was 9% per year. 
New onset insomnia was predicted by the occurrence of stressful life 
events (p< .001). A total of 12 specific life events were independent 
risk factors for the development of insomnia at the 2 year follow-up 
assessment. The top 3 life event predictors of insomnia were death of a 
spouse (OR=2.63, 95% C.I.=1.31-5.26), major illness or injury to self 
(OR=2.18, 95% C.I.=1.80-2.64) and separation or reconciliation with 
spouse/mate (OR=1.94, 95% C.I.=1.44-2.61).
Conclusion: This study provides prospective evidence that specific 
stressors are important and independent predictors of new onset insom-
nia disorder. The large sample allowed for prospective analysis of rare 
life events (e.g., death of a spouse) as predictors of insomnia.
Support (If Any): Research Supported by NIMH Grant R01MH082785

0568
SLEEP REACTIVITY AS A RISK FACTOR FOR THE 
DEVELOPMENT OF CHRONIC INSOMNIA AND 
DEPRESSION IN A LARGE COMMUNITY-BASED SAMPLE
Drake C1, Mullins H2, Roth T1, Alexander G3, Mengel H1

1Sleep Medicine, Henry Ford Health System, Detroit, MI, USA, 
2Psychology, George Mason University, Fairfax, VA, USA, 3Public 
Health Sciences, Henry Ford Health System, Detroit, MI, USA

Introduction: Predisposing factors for insomnia are poorly understood. 
The genetically determined construct of “sleep-reactivity” to stress has 
been explored as a predisposing factor in cross-sectional studies. How-
ever definitive evidence for the role of sleep-reactivity as a predisposing 
factor on for insomnia requires prospective longitudinal data relating 
this construct to incident insomnia in a non-insomniac population.
Methods: Participants were drawn from a community-based sample 
(n=2951;age=45.8±13.7 years;58.7% Female). Individuals meeting 
DSM-IV based lifetime criteria for insomnia were excluded. The Ford 
Insomnia Response to Stress Test (FIRST), a previously validated 9-36 
point scale, was used to a-priori identify individuals with exaggerated 
sleep disturbance in response to distressing life events. The sample was 
re-assessed 1 year and 2 years following the baseline assessment (reten-
tion rate=82.1%,83.8%). The incidence of new onset DSM-IV insomnia 
was assessed at each follow-up. Logistic regression was used to deter-
mine risk for insomnia incidence at follow-up in relation to baseline 
FIRST scores using stressful life events and impact of events as covari-
ates. Depression was also included as an outcome measure (QIDS-16).
Results: In this sample of non-insomniacs, mean FIRST score was 
16.25±4.3. The Incidence of new onset insomnia for the sample was 
9% per year. For every 1-point increase on the FIRST scale there was a 
significantly increased risk (OR=1.17, 95% C.I.=1.12-1.22) for incident 
insomnia at year 2. Individual items were not significant predictors of 
new-onset insomnia. Importantly, the increased risk for developing in-
somnia associated with increasing FIRST score was independent of both 
the number of stressful life events experienced and their measured im-
pact. FIRST score was also a significant predictor of depression (p=.04).
Conclusion: This large-scale longitudinal study provides further 
evidence that sleep-reactivity is an important predisposing factor for 
the development of insomnia and subsequent depression. Research 
is required to determine the underlying biological mechanisms that 
determine sleep reactivity.
Support (If Any): Research Supported by NIMH Grant R01MH082785

0569
DO INSOMNIA SYMPTOMS PREDICT EARLY 
RETIREMENT? AN ANALYSIS OF THE RETIREMENT AND 
SLEEP TRAJECTORIES STUDY (REST)
Hale L1, Barnet JH2, Hagen EW2, Salzieder N2, Palta M2, Peppard PE2

1Preventive Medicine, Stony Brook University, Stony Brook, NY, 
USA, 2Population Health Sciences, University of Wisconsin, Madison, 
Madison, WI, USA

Introduction: Few studies have investigated the longitudinal associa-
tion of insomnia symptoms and socioeconomic factors such as retire-
ment age. We hypothesized that people with insomnia retire earlier than 
people without insomnia, accounting for health behaviors, socioeco-
nomic characteristics and co-morbidities.
Methods: We analyzed data from the Retirement and Sleep Trajectories 
Study, a longitudinal population-based sample of adults employed by 
the State of Wisconsin at study initiation in 1988. We used Cox propor-
tional hazards models to calculate rates of becoming fully retired from 
paid employment between study initiation and 2011. We investigated 
whether the following insomnia symptoms at baseline were associated 
with an increased hazard of retirement: difficulty falling asleep, diffi-
culty getting back to sleep, repeated nocturnal awakenings, and early 
morning awakenings. Further, we created two composite measures of 
insomnia -- total number of symptoms reported (0-4) and the symptom-
days per month (ranging from 0-100). We adjusted for gender, educa-
tion, marital status, body mass index, smoking status, and comorbidities 
in the full models.
Results: We analyzed a sample of 1474 participants. About 55% of the 
sample reported they had retired by 2011. Adjusted models showed that 
before adjusting for comorbidities, three of the four individual insomnia 
symptoms and both of our composite measures of insomnia were associ-
ated with an increased hazard of retirement. After adjusting for comor-
bidities, these associations were attenuated, but several of our insomnia 
variables remained statistically significant. Specifically, repeated noc-
turnal awakenings [HR=1.19, p<0.05], having 3-4 insomnia symptoms 
[HR=1.40, p<0.01] and number of symptom-days per month [HR=1.22 
for an increment in 30 symptom-days per month, p<0.01] were also as-
sociated with increased risk of retirement.
Conclusion: Individuals with insomnia symptoms are at an increased 
risk of early retirement compared to those with no insomnia symptoms. 
This study suggests that insomnia may have indirect effects on income 
by leading to earlier retirement.
Support (If Any): This work was supported by the National Institute 
of Aging (1R01AG036838), National Heart, Lung, and Blood Insti-
tute (R01HL62252) and the National Center for Research Resources 
(1UL1RR025011) at the National Institutes of Health.

0570
VALIDITY OF A SINGLE PTSD CHECKLIST ITEM TO 
SCREEN FOR INSOMNIA IN SURVIVORS OF CRITICAL 
ILLNESS
Parsons EC1,2, McFadden C3, Vitiello MV3, Hough CL2, Davydow DS3

1Health Services Research & Development, VA Puget Sound, Seattle, 
WA, USA, 2Pulmonary & Critical Care Medicine, University of 
Washington, Seattle, WA, USA, 3Psychiatry & Behavioral Sciences, 
University of Washington, Seattle, WA, USA

Introduction: No validated screening tools for insomnia in ICU survi-
vors exist. We examined the validity of a single sleep item on the PTSD 
checklist-Civilian version (PCL-C) against the Insomnia Severity Index 
(ISI) to detect insomnia in ICU survivors.
Methods: Our study is a secondary analysis of a longitudinal investiga-
tion of health outcomes in 120 medical-surgical ICU survivors admit-
ted to an ICU for ≥ 24 hours between September 2010 and July 2011. 
One year post-discharge assessments included the ISI, PCL-C, PHQ-9 
depression scale, and Medical Short-Form 12 health-related quality of 
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life questionnaire. Our screening tool was a single item on the PCL-C 
rating difficulty initiating or maintaining sleep over the past month [0 
no difficulty to 5 extreme difficulty]. Performance characteristics of the 
PCL-C sleep item were compared to the ISI total score (ISI ≥15, refer-
ence standard) and quality of life indices (construct validity). Subgroup 
analyses assessed whether validity was impacted by coexistent psychiat-
ric symptoms in subjects with substantial comorbid PTSD (PCL-C sum-
mary score ≥45) or depressive symptoms (PHQ-9 summary score ≥10).
Results: The PCL-C sleep score had an AUC of 0.85 (95%CI: 0.78, 
0.92) when detecting ISI-defined insomnia. A score of ≥3 on the PCL-C 
sleep item exhibited 91% sensitivity and 67% specificity for ISI-defined 
insomnia (ISI≥15), and it correlated significantly with related quality of 
life indices including PHQ-9 depression score (ρ= 0.64, P<0.001), SF-
12 energy (ρ= -0.25, P<0.001), and general health (ρ= -0.21, P=0.02). 
Performance characteristics were similar in subgroups with substantial 
PTSD (N=13, AUC=0.81) or depressive symptoms (N=22, AUC=0.93).
Conclusion: The PCL-C sleep score detected post-ICU ISI-defined in-
somnia regardless of coexistent psychiatric symptoms, and exhibited 
construct validity against other quality of life indices. A PCL-C sleep 
score ≥ 3 may be a reasonable screen to identify ICU survivors meriting 
more careful evaluation for insomnia.
Support (If Any): This work was supported by grants KL2 TR000421, 
NRSA-T32/MH20021-12, R03 AA020146-02, and K24 MH086814-03 
from the National Institutes of Health and grant ADAI-1009-2 from the 
University of Washington Alcohol and Drug Abuse Institute. Dr. Parsons 
is supported by the VA HSR&D; the views expressed here are those of 
the authors and do not reflect the position or policy of the Department 
of Veterans Affairs.

0571
SLEEP-RELATED IMPAIRMENT: PARKINSON’S DISEASE 
SYMPTOMS AND INSOMNIA
Diemunsch N1, Kay DB2, Bowers D2,3

1College of Medicine, University of Florida, Gainesville, FL, USA, 
2Clinical & Health Psychology, University of Florida, Gainesville, FL, 
USA, 3Neurology, University of Florida, Gainesville, FL, USA

Introduction: Insomnia is a common and clinically significant problem 
among patients with Parkinson’s disease (PD). Evidence suggests self-
reported sleep-related impairments (SRI), such as fatigue, are greater 
in patients with co-morbid PD and insomnia than SRI reported by indi-
viduals with primary insomnia. This study aimed to determine whether 
self-reported SRI in PD patients results from patients misattributing 
PD-related symptoms (e.g. fatigue, sleepiness) to sleep disturbance. We 
hypothesized that common symptoms of PD would contribute signifi-
cantly to PD patients’ self-reported SRI beyond what can be explained 
by sleep disturbance.
Methods: A convenience sample of 47 patients with PD, from the 
UF Movement Disorders Center, completed several measures of sleep 
quality: Patient-Reported Outcome Information System (PROMIS) for 
Sleep Disturbance (SD) and Sleep-Related Impairments (SRI), Insom-
nia Severity Scale (ISI), Pittsburgh Sleep Quality Index and other mea-
sures: Apathy Scale, Mini Mental State Examination, Beck Depression 
Inventory-II, Fatigue Severity Scale, and Epworth Sleepiness Scale. 
This study conducted tests of concurrent and convergent validity of 
sleep measures and an analysis of covariance (ANCOVA) to determine 
whether SRI in PD are differentially affected by insomnia (ISI>7) and 
common PD symptoms.
Results: Correlations between sleep measures were strong [df=43, r 
range=.573-.780, p<.001]. Both PROMIS SD and PROMIS SRI were 
significantly correlated with all constructs,  except fatigue and apathy 
which showed no significant correlation with the PROMIS SRI [df=43, 
r=.201, p<.186;df=44, r=.210, p<.161]. ANCOVA revealed insomnia,  
F(1, 34)=8.577, p<.006, η2=.201, and depression, F(1,34)=16.310, 
p<.000, η2=.324, significantly related to SRI but all other non-motor 
symptoms of PD investigated did not.

Conclusion: Results illustrate concurrent and convergent validity of the 
PROMIS SD and SRI measures, supporting their use in PD samples. 
Depression and insomnia were significant and unique predictors of 
SRI in PD. With the exception of depressed mood, common non-motor 
symptoms were not predictive of SRI. Simply misattribution cannot ex-
plain increased SRI. Impairment may reflect increased impact of sleep 
disturbance on functioning (e.g., mood) in PD.

0572
DO PITTSBURGH SLEEP QUALITY INDEX COMPONENT 
SCORE PROFILES CONNOTE DISTINCTIVE INSOMNIA 
SUBTYPES?
Sanchez-Ortuno M1, Edinger JD2,3, Wyatt JK4, Krystal AD3

1Nursing, University of Murcia, Murcia, Spain, 2National Jewish 
Health, Denver, CO, USA, 3Duke University Medical Center, Durham, 
NC, USA, 4Rush University Medical Center, Chicago, IL, USA

Introduction: Recent studies have explored the latent structure of 
subjective sleep disturbance, as measured by the 7 component scores 
of the Pittsburgh Sleep Quality Index (PSQI). The current study was 
conducted to determine whether distinctive profiles of these compo-
nent scores might have diagnostic significance or predict other relevant 
insomnia variables.
Methods: We used Profile Analysis via Multidimensional Scaling 
(PAMS) to identify prototypical patterns of scores across the 7 PSQI 
component scales in a sample of 331 individuals meeting research di-
agnostic criteria for insomnia. To determine whether these profiles were 
associated with other relevant insomnia measures, we used the profile 
match indices provided by PAMS for each individual.
Results: A two-dimension solution was selected because of the model fit 
(Stress=.03, RSQ=.99) and interpretability, with two profiles associated 
with each dimension. From the larger sample, we selected the subset 
of individuals (n=73) with PSQI profiles most closely resembling the 
identified prototypical profiles (i.e. those whose fit statistic was>.80, on 
a scale of 0 to 1). We then conducted a series of age-adjusted multiple 
regression analyses using PAMS profile match indices as independent 
variables and polysomnography (PSG)-derived total sleep time, as well 
as scores on the Pre-sleep Arousal Scale, the Inventory to Diagnose 
Depression and the Sleep Hygiene Practice Scale, as the dependent 
variables. Having a PSQI profile characterized by high sleep latency, 
daytime dysfunction, and adequate sleep efficiency was predictive of 
shorter PSG-measured sleep duration (p=.01), higher pre-sleep cogni-
tive arousal (p=.001), and higher depression levels (p=.02). Conversely, 
a PSQI profile marked by the elevated use of sleep medications was as-
sociated with higher somatic pre-sleep arousal (p=.01).
Conclusion: Our PAMS-derived PSQI profiles appear to connote dis-
tinctive insomnia subtypes with differing clinical features. Classifying 
insomnia sufferers based on their degree of resemblance to prototypical 
profiles of scores on measures such as the PSQI, could be a useful way 
to investigate if different clinical manifestations of sleep disturbance are 
associated with distinct pathophysiologies.
Support (If Any): National Institute of Mental Health, Grant # 
R01MH067057

0573
STRUCTURED ACTIVITY AND AEROBIC EXERCISE 
IMPROVE ACTIGRAPHICALLY ESTIMATED SLEEP 
AMONG OLDER ADULTS WITH INSOMNIA
Baron KG1, Reid KJ1, Wolfe LF2, Naylor E3, Zee P1

1Neurology, Feinberg School of Medicine, Northwestern University, 
Chicago, IL, USA, 2Medicine, Feinberg School of Medicine 
Northwestern University, Chicago, IL, USA, 3Pinnacle Technology, 
Inc., Lawrence, KS, USA

Introduction: Both exercise and structured activity interventions have 
been shown to improve sleep among older adults. However, these treat-
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ments have not been tested among older adults with a diagnosis of 
insomnia. The goal of this study was to evaluate the effects of sleep hy-
giene plus structured activity versus sleep hygiene plus aerobic activity 
on actigraphically estimated sleep wake patterns.
Methods: Participants included 17 healthy, community dwelling adults 
age >55 who met DSM-IV criteria for primary insomnia (age M= 61.5, 
SD=4.2, one male) with sleep duration < 6.5 hours and/or sleep efficien-
cy < 85% documented with actigraphy. Participants were randomized to 
a program of 16 weeks of either sleep hygiene plus aerobic exercise or 
sleep hygiene plus structured activity. Participants completed the Pitts-
burgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS) and 
underwent exercise testing (V02 max and max HR) at baseline and 16 
weeks. Sleep-wake patterns were monitored via wrist actigraphy (Acti-
watch-64, Minimitter) and daily sleep diary. Estimated sleep variables 
included: sleep onset latency, total sleep time, wake after sleep onset, 
sleep efficiency and fragmentation index. Data were analyzed using 
repeated measures ANOVA. T-tests were also conducted to explore 
change over time in each group separately. Correlations were conducted 
between subjective and objective change in sleep quality.
Results: There were significant effects for time for total sleep time 
(p<.001) and sleep efficiency (p=.02). There were no significant time x 
condition effects. When we evaluated time effects for each group sepa-
rately, both groups demonstrated significant improvement in total sleep 
time (exercise group change= + 0:45, p=.004, structured activity group 
change= +0:45, p<.01,). The exercise group demonstrated a significant 
decrease in sleep latency (change= -11.4, p=.049), sleep efficiency 
(change= +3.58%, p=.01) and a trend for a decrease in wake after sleep 
onset (change= 0:14, p=.06). Greater improvements in sleep latency and 
total sleep time were associated with smaller improvements in HR max.
Conclusion: Results demonstrate objective improvements in actigraphi-
cally estimated sleep in older adults with insomnia with both interven-
tions: sleep hygiene education plus structured activity as well as sleep 
hygiene education plus aerobic exercise. Both interventions are low 
cost, highly available and may have substantial benefits for sleep, physi-
cal and emotional health in older adults.
Support (If Any): P01 AG11412, 1K23HL109110-01

0574
INSOMNIA IN SHIFT WORK DISORDER (SWD) 
ASSOCIATED WITH CORTICAL EXCITABILITY: AN ERP 
STUDY PRIOR TO A NIGHT SHIFT
Gumenyuk V, Howard R, Roth T, Roehrs T, Drake C
Sleep Disorders and Research Center, Henry Ford Hospital, Detroit, 
MI, USA

Introduction: Hyperarousal as a characteristic of primary insomnia may 
be reflected in neuronal excitability of the central auditory system. Cur-
rently, it is unknown whether insomnia (INS) in the context of shift work 
(SWD-INS) is characterized by elevated amplitude of the N1 auditory 
brain response measured by event-related brain potentials (ERPs). In-
somnia is also associated with cognitive processing deficits. This study 
examined the N1 as a measure of neuronal excitability and the MMN as 
a measure of cognitive processing in SWD-INS during the night.
Methods: 5 night-workers with SWD-INS (38±10.3yrs, 1 male; ESS 
7.8±1.2; ISI 15.5±3.9) and 9 asymptomatic night workers (ANW) 
(31.5±5.5yrs, 3 males; ESS 7.9±1.7; ISI 6.6±2.8) participated. All 
worked a 10-12hr shift between 19:00 and 08:00 and were free of other 
sleep disorders and otherwise healthy. The ERP session started at 18:00. 
The peak latency of N1 elicited by an infrequent sound (frequency devi-
ant) was measured between 90-110 ms from sound onset. The MMN 
was elicited when the brain pre-attentively detected a frequency change 
in the sound-sequence and was measured between 130-160 ms from 
sound onset. Evaluation of sleepiness was performed by a standard 
MLST starting at 22:30.
Results: Mean MSLT score from 22:30 - 02:30 was not significantly 
different between groups (9±5min [ANW] vs. 10±8min [SWD-INS]), 

but the ISI differed (15.5±3.9 [SWD-INS] vs. 6.6±2.8 [ANW] p<.02). 
The N1 amplitude was significantly elevated in SWD-INS relative 
to ANW (−1.7±0.8µV vs. −1.1±0.6µV, p<0.01). MMN was not sig-
nificantly different between SWD-INS and ANW (−0.9µV±0.8µV vs. 
−1.0µV±0.7µV).
Conclusion: Cortical excitability is present in SWD-INS and can be ob-
jectively determined by the N1 brain response in the auditory modality. 
In the wake state, SWD-INS is not associated with a deficit of sensory 
memory.
Support (If Any): This study is supported by grant 1K01OH009996-02 
from CDC/NIOSH.

0575
EXAMINATION OF SLEEP, NOCTURNAL HOT FLASHES, 
AND TREATMENT PREFERENCES IN PERI- AND POST-
MENOPAUSAL WOMEN
Nowakowski S1,2, Tal J2,3, Manber R2

1Department of Obstetrics and Gynecology, University of Texas, 
Galveston, TX, USA, 2Psychiatry and Behavioral Science, Stanford 
University School of Medicine, Stanford, CA, USA, 3Psychology, Palo 
Alto University, Palo Alto, CA, USA

Introduction: Sleep disturbance was identified as a key symptom of 
the menopause transition in a 2005 report from the NIH State-of-the-
Science Conference panel on menopause-related symptoms. During the 
period surrounding menopause including both peri- and postmenopause, 
approximately 26-56% of women experience chronic insomnia. The 
study aim was to test the hypothesis that menopausal women who re-
ported nocturnal hot flashes would report greater insomnia severity and 
wake after sleep onset (WASO) compared to women who did not report 
nocturnal hot flashes and to examine treatment preferences.
Methods: Three hundred eighty eight women self-described as peri-
menopausal (47.2%, age range=33-58 years, m=49.19±4.7) or post-
menopausal (52.8%, age range=34-75 years, m= 54.89±5.6) completed 
an online survey about sleep and menopause, which included the Insom-
nia Severity Index (ISI) and report of experiencing nocturnal hot flashes 
in the past two weeks.
Results: After controlling for treatment with hormones and use of medi-
cation for sleep in an ANCOVA, those who reported night sweats/hot 
flashes in the past 2 weeks reported significantly greater insomnia se-
verity (ISI score; m=14 +/- 6), significantly greater WASO (m=59 min 
+/-44 min), and significantly greater interest in cognitive behavioral 
treatment (CBT) for insomnia and nocturnal hot flashes (73.8%) versus 
those who did not report hot flashes in the past 2 weeks (ISI score m=9 
+/- 5, p<.001), (WASO m=36 min +/-37 min, p=.004), and (interest in 
CBT 37%, p<.001).
Conclusion: This study suggests that women who are reporting noc-
turnal hot flashes have higher insomnia severity scores. The majority 
of women expressed interest in receiving behavioral treatment for their 
insomnia and nocturnal hot flashes. This study provided initial examina-
tion of report of nocturnal hot flashes and perceived insomnia severity 
and suggests that CBT-I may be appealing for menopause-associated 
insomnia, particularly among women with nocturnal hot flashes.

0576
ARE DIFFERENCES BETWEEN PREFERRED AND AD LIB 
SLEEP SCHEDULES PREDICTORS OF HEALTH OUTCOMES 
AMONG PEOPLE WITH INSOMNIA?
Simpson S1,2, Khou C2, Wyatt JK2, Ong JC2

1Psychology, Drexel University, Chicago, IL, USA, 2Behavioral 
Sciences, Rush University Medical Center, Chicago, IL, USA

Introduction: Evening chronotypes and circadian misalignment are two 
factors associated with negative health outcomes, including obesity. To 
our knowledge, within-subject differences between the preferred sleep 
schedule and ad lib sleep schedule have not been previously examined 
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in relation to health factors. The aim of this study was to examine the 
relationship between the sleep-schedule misalignment, chronotype, and 
health outcomes among individuals with insomnia.
Methods: A sample of 132 individuals seeking treatment for insomnia 
(mean age=46.08, 70.5% female, 59.1% white) completed one week 
of baseline sleep diaries, the Horne Ostberg Owl-Lark questionnaire 
(OLQ), and health screening questionnaires. Discrepancy scores for 
bedtime and waketime were calculated for each subject using the dif-
ference between preferred bed/wake times reported on the OLQ and ad 
lib bed/wake times reported on the sleep diaries. Each discrepancy score 
was calculated across weekdays and weekends. Multiple regressions 
were conducted with chronotype and these four discrepancy scores as 
IVs. Body Mass Index (BMI), caffeine, nicotine, alcohol use, exercise, 
and medical comorbidities were examined as separate DVs.
Results: A significant model was found for BMI (F = 2.462, p = .037) 
with discrepancy scores for weekend bedtime (beta = .264, p = .041) 
and weekend waketime (beta = -.317, p = .030) significant predictors 
of BMI. Specifically, going to bed later on the weekend than one’s pre-
ferred bedtime was associated with higher BMI. Conversely, waking up 
earlier on the weekend than one’s preferred time was associated with 
higher BMI. No other IV, including Chronotype, was significant. No 
models on other health outcomes were significant. Post-hoc analyses 
revealed significant differences between weekday versus weekend bed 
and waketime (p < .001).
Conclusion: These findings suggest that within-subject differences be-
tween preferred and ad lib weekend sleep schedules are correlates of 
BMI. This approach could provide a useful tool for further investigation 
of sleep-related behaviors and obesity.

0577
TESTING SHORT OBJECTIVE SLEEP DURATION AS A 
BIOMARKER FOR A SEVERE INSOMNIA SUBTYPE
Edinger JD1,2, Wyatt JK3, Krystal AD2

1Medicine, National Jewish Health, Denver, CO, USA, 2Psychiatry & 
Behavioral Sciences, Duke University Medical Center, Durham, NC, 
USA, 3Psychology, Rush University Medical Center, Chicago, IL, USA

Introduction: Traditional interview-based insomnia diagnostic criteria 
sets have not proven reliable or valid for discriminating subgroups with 
distinct pathophysiologies or disease severity. Recently objective short 
sleep duration has been proposed as a biomarker for an insomnia sub-
type with increased risk for psychiatric and cardiovascular morbidity. 
This study provides another test of this possibility.
Methods: Participants were 304 (MAge = 46.5 yrs; 199 women) adults 
drawn from a larger study which tested the reliability/validity of in-
somnia diagnoses. All participants met research diagnostic criteria for 
insomnia and were medically/psychiatrically stable. Participants com-
pleted: (1) two nights of laboratory PSG; (2) a sleep history question-
naire that queried about demographic characteristics, insomnia duration, 
and current mental/medical disorders; and (3) the Epworth Sleepiness 
Scale (ESS) for the parent study. Those included in this sub-study had 
complete data on these various measures. The sample was divided into 
those with objective short (mean TST < 6 hours) and longer (mean TST 
> 6 hours) sleep duration based on their two PSG nights. Analyses were 
conducted to compare these groups on measures of daytime alertness, 
insomnia duration, and propensity for psychiatric and cardiovascular 
(i.e., hypertension) comorbidities.
Results: As a result of our classification process, those in the short sleep 
duration group had significantly less (F=322.00; p=.0001) average sleep 
time (293.4 vs. 413.5 min) and more (F=21.32; p=.0001) total wake time 
(113 vs. 72 min.) than did those with longer sleep duration. The groups 
did not differ in their mean times in bed suggesting their differences 
were due to the nature of their sleep problems and not to differences in 
sleep/wake behaviors. A series of group x sex ANOVAS controlling for 
age, BMI, RDI, and race showed that those with objective short sleep 
duration had lower ESS scores (F=5.94; p=0.02), a longer duration of 

insomnia (F=7.71; p=.006), and higher levels of education (F=6.33, 
p=.01). Short sleepers also had significantly greater odds of reporting 
current problems with anxiety (OR= 2.458; 95%CI=1.40 to 4.32) and 
hypertension (OR=2.067; 95%CI=1.03 to 4.16) in logistic regression 
models that controlled for age, sex, race, BMI and RDI.
Conclusion: Findings support prior reports that objective short sleep 
duration may be an important biomarker for a severe insomnia subtype 
with enhanced risk for emotional and medical comorbidities.
Support (If Any): National Institute of Mental Health Grant # 
R01MH067057

0578
THE CLINICAL UTILITY OF AGE-ADJUSTED CUT-OFFS OF 
OBJECTIVE SHORT SLEEP DURATION TO PREDICT THE 
SEVERITY OF INSOMNIA
Vgontzas AN1, Fernandez-Mendoza J1, Basta M1, Kritikou I1, Liao D2, 
Pejovic S1, Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
USA

Introduction: Insomnia with short sleep duration has been associated 
with hypertension even after statistically controlling for age. However, 
due to the well-known linear decline in sleep duration and linear increase 
in hypertension risk with age, we aimed at providing age-adjusted, clini-
cally useful cut-offs for short sleep duration to predict hypertension risk.
Methods: Data from the Penn State Adult Cohort, a random general 
population sample of 1,741 adults who underwent 8-hour polysomnog-
raphy, were used. Sleep apnea was defined as an AHI ≥ 5. Chronic in-
somnia was defined as a complaint of insomnia lasting ≥ 1y and poor 
sleep as moderate-to-severe sleep difficulties. Hypertension was defined 
as DBP ≥ 90 mm Hg and/or SBP ≥ 140 mmHg or medication use. Using 
the median of total sleep time per age decade, short sleep duration was 
defined as <7h for those 20-29y and 30-39y, <6.5h for those 40-49y, <6h 
for those 50-59y, <5.5h for those 60-69y, and <5h for those ≥70y.
Results: We found significant positive interactions between short sleep 
duration and insomnia (OR=2.86; p=.013) and poor sleep (OR=2.0; 
p=.011) on hypertension risk (adjusted for sex, race, sleep apnea, dia-
betes, and BMI). Chronic insomnia (OR=3.48; p=.0001) and poor 
sleep (OR=1.39; p=.042) with short sleep duration were significantly 
associated with hypertension. The association between poor sleep with 
short sleep duration did not remain significant after controlling for BMI 
(OR=1.20; p=0.284). However, insomnia with short sleep duration re-
mained significantly associated with hypertension even after controlling 
for sex, race, sleep apnea, diabetes, and BMI (OR=3.22; p=.0001).
Conclusion: After taking into account the age-related decline in sleep 
duration, insomnia with short sleep duration is strongly associated with 
increased risk for hypertension. Age-adjusted cut-offs of objective sleep 
duration may help the clinician to predict the biological severity of in-
somnia in clinical settings.
Support (If Any): R01 51931, R01 40916, and R01 64415

0579
CLINICAL CHARACTERIZATION OF INSOMNIA IN THE 
VA: DIAGNOSIS AND MEDICATION USE
Bramoweth AD1,2, Gregory M1, Walker JD1

1MIRECC, VA Pittsburgh Healthcare System, Pittsburgh, PA, USA, 
2University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Introduction: Insomnia is a common disorder among Veterans and is 
often treated with hypnotic medications. Epidemiology studies have 
established prevalence rates of insomnia and hypnotic use but less is 
known about the clinical characteristics of insomnia diagnosis and treat-
ment in large medical centers, such as the VA system.
Methods: The sample included a cohort of Veterans who received ser-
vices in 2007 at VA Pittsburgh Healthcare System and affiliated Com-
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munity Based Outpatient Clinics (n=38,787; male=97.1%; age=66.5, 
SD=12.65, range=19-80). Data was collected from the Veterans Health 
Information Systems and Technology Architecture (VistA). Insomnia 
was determined by ICD-9 codes 780.52 and 307.42. Hypnotic medica-
tions were determined using medical/pharmacy resources: clinicalphar-
macology.com - medication indicated for treatment of insomnia, label or 
off-label; and the VA Pharmacy Benefits Management recommendations 
for insomnia. Sedative hypnotics were further identified by prescription 
instructions indicating use for sleep disturbance (e.g., take QHS, take 
for insomnia).
Results: The prevalence of insomnia among this cohort was 7.4%. Ap-
proximately 10% of the cohort had a current or past prescription for a 
hypnotic prescribed for a sleep problem. The prevalence of non-ben-
zodiazepine hypnotics (i.e., zolpidem, zaleplon, and eszopiclone) was 
5.0%. Prevalence of other sedative hypnotics, prescribed for insomnia, 
was 6.2%. The most common medication was zolpidem (n=1,933); 
the second most common was trazodone (n=904). Chi-square analysis 
found no significant difference between rates of hypnotic use between 
Veterans with an insomnia diagnosis (5.8%) and Veterans without an 
insomnia diagnosis (6.2%).
Conclusion: Insomnia in this cohort was prevalent, although lower 
than the 10-15% commonly found in epidemiology studies. Hypnotic 
medication use was also prevalent with many Veterans using hypnot-
ics without carrying an insomnia diagnosis. These findings may indicate 
an under-diagnosis of insomnia as well as the frequent treatment of in-
somnia as a symptom of a psychiatric or medical disorder rather than a 
primary disorder.
Support (If Any): VISN 4 MIRECC Pilot Project Funds (PI: 
Bramoweth). This project was also supported by funds from the VISN 
4 Mental Illness Research, Education and Clinical Center (MIRECC, 
Director: D. Oslin; Pittsburgh Site Director: G. Haas), VA Pittsburgh 
Healthcare System. The contents do not represent the views of the De-
partment of Veterans Affairs or the United States Government.

0580
USE OF PRESCRIPTION MEDICATIONS FOR INSOMNIA IN 
THE UNITED STATES: NHANES 1999-2010
Bertisch SM1, Herzig S1, Winkelman J2, Buettner C1

1Medicine, BIDMC, Boston, MA, USA, 2Sleep Medicine, Brigham and 
Women’s Hospital, Boston, MA, USA

Introduction: Visits for insomnia have risen dramatically in the past 
two decades, yet little is known about current patterns of use of prescrip-
tion medications commonly used for insomnia (MCUFI).
Methods: We conducted a cross-sectional study using NHANES 1999 
to 2010. We defined MCUFI use as use of at least one of the follow-
ing medications within the preceding month: benzodiazepine recep-
tor agonists (eszopiclone, zaleplon, zolpidem, estazolam, flurazepam, 
quazepam, temazepam, triazolam), barbiturates (amobarbital, amobar-
bital-secobarbital, chloral hydrate), doxepin, quetiapine, ramelteon, and 
trazodone. We estimated the prevalence of self-reported MCUFI use 
and concurrent use of another sedating medication (non-MCUFI). We 
employed multivariable logistic regression to determine predictors of 
MCUFI use.
Results: Three percent of adults, representing 6 million Americans, 
used a MCUFI within the preceding month. Zolpidem and trazodone 
were used most commonly with 1.2% and 1.0% of U.S. adults report-
ing use within the preceding month, respectively. Overall MCUFI use 
increased between 1999/2000 and 2009/2010 (p-trend <0.01). Concur-
rent use of other sedating medications was high, with 55% of MCUFI 
users taking at least one other sedating medication and 10% taking ≥ 
3 other sedating medications within the preceding month. Concurrent 
use of MCUFIs and opioids (24.6%) and non-MCUFI benzodiazepines 
(19.5%) were reported most commonly. After adjustment, adults seeing 
a mental health provider (aOR 4.70, 95% C.I. 3.80, 5.81), using other 
sedating medications (aOR 4.15, 95% C.I. 3.34, 5.16), and ≥80 years old 

(aOR 2.48, 95% C.I. 1.58, 3.88) had the highest likelihood of MCUFI 
use. Non-Hispanic Black (aOR 0.63, 95% C.I.0.50, 0.81) or Mexican 
American (aOR 0.49, 95% C.I. 0.36, 0.65) race/ethnicity conferred the 
lowest likelihood of use.
Conclusion: In this nationally representative survey, use of MCUFIs 
within the past month was common, particularly among the elderly and 
in those seeing a mental health provider, with high use of sedative poly-
pharmacy among MCUFI users.

0581
THE ASSOCIATION OF SERUM LIPIDS WITH INSOMNIA, 
AND ALCOHOL CONSUMPTION IN AMERICANS
Chakravorty S1,2, Grandner MA2, Chaudhary N3,4, Perlis M2

1Psychiatry, Philadelphia VAMC, Philadelphia, PA, USA, 2Psychiatry, 
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4Department of Health, West Chester University, West Chester, PA, 
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Introduction: Sleep has been linked with the synthesis of cholesterol 
and proteins involved in lipid transport. Prior literature including a recent 
meta-analysis has reported an increased risk of morbidity and mortality 
from cardiovascular disease in insomnia. Alcohol misuse is commonly 
associated with insomnia, and cardiometabolic co-morbidities. In this 
study, we explored the relationship among serum lipids, insomnia symp-
toms, and alcohol consumption using a nationally-representative dataset.
Methods: Data from the 2005-2006 and 2007-2008 waves of the Na-
tional Health and Nutritional Examination Survey(NHANES) from 
adults(≥21years,N=10,732) were merged. Serum lipids analyzed in-
cluded cholesterol, Triglycerides(TG), LDL cholesterol(LDL), HDL 
cholesterol(HDL) and C-Reactive Protein(CRP). Sleep related vari-
ables included Initial Insomnia(I-I), Middle Insomnia(I-M), and Late 
Insomnia(I-L). Alcohol consumption was assessed by Frequency of 
Drinking Days (FDD), Quantity x Frequency(QxF), Drinks/Drinking 
Day(DDD), and Frequency of Heavy Drinking days(FHD). All analyses 
were adjusted for covariates including socio-demographic and health 
risk-related factors.
Results: The mean±SD values for the lipids included: cholesterol 
(200±41mg/dL),TG (140±112 mg/dL), LDL (116±35mg/dL), and HDL 
(53±16 mg/dL). The frequency of symptoms reported ≥16/30 days were 
7.48% for I-I, 7.59% for I-M, and 6.34% for I-L. Significant predic-
tors for the lipids included I-M (cholesterol, TG), FDD (cholesterol, TG, 
LDL, HDL), QxF (LDL, HDL), DDD (cholesterol, TG, HDL), and FHD 
(cholesterol, HDL). Significant I-I*FDD, I-I*QxF, I-I*DDD, I-M*FDD, 
I-M*QxF, I-L*FDD, and I-L*QxF interactions were found for choles-
terol. Significant I-M*FDD and I-M*DDD interactions were found for 
TG. A significant I-M*FDD interaction was found for LDL. Significant 
I-I*FDD, I-I*QxF, I-M*FDD, I-M*QxF, I-L*FDD and I-L*QxF inter-
actions were found for HDL. The directions of these interactions were 
complex and varied by lipids and the sub-type of insomnia complaints.
Conclusion: Alcohol consumption may play a role in the propagation 
of cardio-metabolic events among those who suffer from insomnia. In 
addition, insomnia may influence the relationship between hypertriglyc-
eridemia and acute pancreatitis in those misusing alcohol.
Support (If Any): Funding Sources included VISN-4 MIRECC 
VHA, CPPF VISN-4 VA (SC, Philadelphia VAMC), 1SDG9180007, 
R21ES022931, and K23HL110216 (MG, University of Pennsylvania).
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THE COSTS ASSOCIATED WITH THOSE DIAGNOSED, 
UNDIAGNOSED, AND UNAWARE OF THEIR MIDDLE-OF-
THE-NIGHT AWAKENING (MOTN)
Ben-Joseph R2, DiBonaventura M1, Shah D2, Moline M2

1Health Outcomes Practice, Kantar Health, New York, NY, USA, 
2Purdue Pharma LP, Stamford, CT, USA

Introduction: Middle-of-the-night awakening (MOTN) is one of 
the most common forms of insomnia, but it is unclear the extent of 
awareness among patients and the economic consequences of this lack 
of awareness.
Methods: Data were analyzed from the 2011 US National Health and 
Wellness Survey (adults ≥18 years old; N=75,000). Respondents with 
MOTN (awakening during the night with difficulty returning to sleep) 
were further categorized into whether they had been diagnosed with in-
somnia/sleep difficulties (diagnosed), had not been diagnosed but re-
ported experiencing insomnia/sleep difficulties (aware but undiagnosed; 
AU), or had MOTN without concurrently reporting insomnia/sleep dif-
ficulties (only symptomatic; OS). These three groups were compared 
with respondents without MOTN (controls) on health status (using the 
SF-12v2), work productivity (using the Work Productivity and Activ-
ity Impairment questionnaire), healthcare resource use, and costs using 
regression modeling.
Results: Among those with MOTN (n=14,021), 40.5% were OS, 30.0% 
were AU, and 29.5% were diagnosed. OS were oldest (50.0 years vs. 
44.5- 46.7 years for other groups). Those diagnosed had the greatest 
comorbidity burden (0.53 vs. 0.29-0.34 for other groups). Relative to 
controls, OS (regression coefficient [b] = -1.44), AU (b = -4.22), and di-
agnosed (b = -7.55) reported significantly lower levels of mental health 
status (all p<.05). Indirect costs (lost work time) were higher among all 
MOTN groups (OS: $5152; AU: $5656; diagnosed: $9445) compared 
with controls ($4637; all p<.05). Aside from the AU (direct costs related 
to healthcare utilization: $4358), direct costs for all other MOTN groups 
(OS: $5368; diagnosed: $8342) were higher than controls ($4436; all 
p<.05).
Conclusion: Over two-thirds of those with MOTN were not diagnosed, 
and the majority did not consider themselves to have sleep difficulties. 
The outcomes of these patients (including those aware but undiagnosed 
and those only symptomatic) suggest an important societal burden, es-
pecially in terms of costs.
Support (If Any): This study was funded by Purdue Pharma LP.

0583
THE DIRECT AND INDIRECT COSTS ASSOCIATED 
WITH MIDDLE-OF-THE-NIGHT AWAKENING (MOTN): A 
MATCHED CASE-CONTROL ANALYSIS
DiBonaventura M1, Moline M2, Ben-Joseph R2, Shah D2

1Health Outcomes Practice, Kantar Health, New York, NY, USA, 
2Purdue Pharma LP, Stamford, CT, USA

Introduction: Middle-of-the-night awakening (MOTN) is a common 
form of insomnia, but its economic impact is not well understood. The 
current analysis quantified the indirect and direct costs of MOTN.
Methods: Data were analyzed from the 2011 US National Health and 
Wellness Survey of adults (≥18 years old; N=75,000). Respondents 
with MOTN (awakening during the night with difficulty returning to 
sleep) were matched 1:1 using a propensity score matching procedure 
(based on sociodemographics and health history) to a respondents with-
out MOTN. A diagnosis of insomnia was not required for the MOTN 
group. Respondents with MOTN and matched controls were compared 
with respect to work impairment (Work Productivity and Activity Im-
pairment questionnaire) and healthcare resource use (physician visits, 
hospitalizations, and emergency room visits) in the past 6 months, using 
ANOVA tests. Indirect costs (lost work time) were calculated by multi-
plying overall work impairment by estimated wages from the Bureau of 

Labor Statistics. Direct costs were calculated by multiplying the number 
of resource use events by their average costs from the Medical Expendi-
ture Panel Survey database.
Results: Respondents with MOTN (n=14,021) were more likely to be 
female (64.0% vs. 48.7%) and had greater comorbidity burden (Charl-
son comorbidity index: 0.38 vs. 0.30; all p<.05) compared with those 
without MOTN. Post-match, those with MOTN reported significantly 
higher overall work impairment (19.1% vs. 14.1%, p<.05), which trans-
lated to higher annual indirect costs ($6859 vs. $5086, p<.05), compared 
with matched controls. All forms of resource use were also higher, par-
ticularly the number of physician visits (4.3 vs. 3.4 visits, p<.05), which 
lead to higher total annual direct costs ($7365 vs. $6008, p<.05).
Conclusion: Even accounting for sociodemographic and health history 
differences between those with and without MOTN, MOTN was associ-
ated with significantly higher work impairment, healthcare resource use, 
and higher indirect and direct costs.
Support (If Any): This study was funded by Purdue Pharma LP.

0584
THE HEALTH STATUS AND ACTIVITY IMPAIRMENT 
BURDEN ASSOCIATED WITH MIDDLE-OF-THE-NIGHT 
AWAKENING (MOTN): A MATCHED CASE-CONTROL 
ANALYSIS
DiBonaventura M1, Moline M2, Ben-Joseph R2, Shah D2

1Health Outcomes Practice, Kantar Health, New York, NY, USA, 
2Purdue Pharma LP, Stamford, CT, USA

Introduction: Although common, the effect of middle-of-the-night 
awakenings (MOTN) on patient outcomes is not well understood. The 
current analysis assessed the relationship between MOTN and health 
status and activity impairment.
Methods: Data were analyzed from the 2011 US National Health and 
Wellness Survey (adults ≥18 years old; N=75,000). Respondents with 
MOTN (awakening during the night with difficulty returning to sleep) 
were matched 1:1 to a control group using a propensity score match-
ing procedure (based on sociodemographics, health behaviors, comor-
bidities) to respondents without MOTN. A diagnosis of insomnia was 
not required for the MOTN group. MOTN and matched controls were 
compared with respect to health status (SF-12v2) and activity impair-
ment (Work Productivity and Activity Impairment questionnaire) using 
ANOVA tests.
Results: Among other differences, respondents with MOTN (n=14,021) 
were more likely to be female (64.0% vs. 48.7%) with a greater co-
morbidity burden (Charlson comorbidity index: 0.38 vs. 0.30; all p<.05) 
compared with those without MOTN. Those with MOTN reported sig-
nificantly lower mental health status (45.4 vs. 49.3), physical health 
status (47.8 vs. 48.9), and health utilities (0.71 vs. 0.76; all p<.05). All 
SF-12v2 domain scores were also significantly lower for those with 
MOTN, most notably mental health (61.5 vs. 69.9) social functioning 
(73.5 vs. 80.9), and vitality (47.1 vs. 54.5; all p<.05). Impairment in dai-
ly activities was significantly higher among those with MOTN (27.6% 
vs. 20.6%, p<.05).
Conclusion: Although respondents with MOTN are different than those 
without MOTN in a number of respects (e.g., more likely to be female), 
even after accounting for these differences, MOTN was associated with 
significantly worse health status, often exceeding that of clinically rel-
evant thresholds (3 and 5 points on the SF-12v2 summary and domain 
scores, respectively), and greater impairment in daily activities.
Support (If Any): This study was funded by Purdue Pharma LP.
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0585
THE RELATIONSHIP BETWEEN SYMPTOM FREQUENCY 
AND HEALTH OUTCOMES AMONG THOSE WHO 
EXPERIENCE MIDDLE-OF-THE-NIGHT AWAKENING 
(MOTN) AT LEAST ONCE A WEEK
Moline M2, DiBonaventura M1, Ben-Joseph R2, Shah D2

1Health Outcomes Practice, Kantar Health, New York, NY, USA, 
2Purdue Pharma LP, Stamford, CT, USA

Introduction: Middle-of-the-night awakening (MOTN) is common 
among the adult population and occurs frequently among those who ex-
perience it. The objective of the current study was to assess the relation-
ship between the frequency of occurrence and health outcomes among 
those with MOTN.
Methods: Data were analyzed from the 2011 US National Health and 
Wellness Survey (adults ≥18 years old; N=75,000). Only respondents 
who reported MOTN (awakening during the night with difficulty return-
ing to sleep) occurring at least weekly were included (N=6,396). Health 
status (using the SF-12v2), work productivity (using the Work Produc-
tivity and Activity Impairment questionnaire), healthcare resource use, 
and costs were all compared among those who experience their sleep 
condition 1, 2-3, or 4+ times/week using regression modeling, control-
ling for sociodemographics and health history. “Sleep condition” was 
defined as MOTN plus any other sleep symptom(s).
Results: 8.5% (n=546), 38.5% (n=2,460), and 53.0% (n=3,390) ex-
perienced their sleep condition, once, 2-3, and 4+ times/week, respec-
tively. Controlling for demographics and health history variables, those 
experiencing their condition 2-3 times and 4+ times per week reported 
significantly lower mental (regression coefficients [bs] = -4.9 and -7.5, 
respectively) and physical health status (bs = -1.2 and -4.0, respectively; 
all p<.05) compared with once per week. Work impairment and health-
care resource use also increased concomitantly with frequency, resulting 
in indirect (lost work time) (once/week: $6298; 2-3 times/week: $7481; 
4+ times/week: $9414) and direct costs (healthcare utilization) (once/
week: $5519; 2-3 times/week: $6163; 4+ times/week: $7835) which 
were significantly higher for each increasing level of frequency.resulting 
in indirect (lost work time) (once/week: $6298; 2-3 times/week: $7481; 
4+ times/week: $9414) and direct costs (healthcare utilization) (once/
week: $5519; 2-3 times/week: $6163; 4+ times/week: $7835) which 
were significantly higher for each increasing level of frequency.
Conclusion: Among those who experience MOTN, most experience 
their condition 4+ times per week. Even after adjusting for sociodemo-
graphics and health history, increasing frequency was associated with 
decreasing health status and increasing work impairment, healthcare 
resource use, and costs.
Support (If Any): This study was funded by Purdue Pharma LP.

0586
PREVALENCE AND TREATMENT PATTERNS OF THOSE 
DIAGNOSED, UNDIAGNOSED, AND UNAWARE OF THEIR 
MIDDLE-OF-THE-NIGHT AWAKENING (MOTN)
Ben-Joseph R2, DiBonaventura M1, Shah D2, Moline M2

1Health Outcomes Practice, Kantar Health, New York, NY, USA, 
2Purdue Pharma LP, Stamford, CT, USA

Introduction: Middle-of-the-night awakening (MOTN) is a common 
form of insomnia, but it is unclear the extent of awareness among patients. 
This study assessed the prevalence, sleep characteristics, and treatment 
patterns of those with varying levels of awareness of their sleep condition.
Methods: Data were analyzed from the 2011 US National Health and 
Wellness Survey, a survey of adults (≥18 years old; N=75,000). Respon-
dents with MOTN (awakening during the night with difficulty returning 
to sleep) were further categorized into whether they had been diagnosed 
with insomnia/sleep difficulties (diagnosed), had not been diagnosed 
but reported experiencing insomnia/sleep difficulties (aware but undi-
agnosed; AU), or had MOTN without concurrently reporting either in-

somnia or sleep difficulties (only symptomatic; OS). These three groups 
were examined with respect to their health characteristics, other sleep 
complaints/issues, and their treatment approaches using chi-square and 
ANOVA tests.
Results: Among those with MOTN (n=14,021), 40.5% were OS, 30.0% 
were AU, and 29.5% were diagnosed. Although the extent to which var-
ied, in all cases (except waking to use the bathroom), those diagnosed 
reported higher rates of additional sleep symptoms than the AU and 
OS groups (e.g., difficulty falling asleep: 76.0% vs. 64.2% vs. 38.1%, 
respectively, p<.05). Among those diagnosed, 32.5% were untreated 
(including 13.4% who never used or been recommended a treatment), 
23.7% used only an over-the-counter (OTC) product, 33.2% used only 
prescription product, and 10.6% used both prescription and OTC prod-
ucts. Among those undiagnosed, 66.9% were untreated; 33.1% used 
OTC products. By definition, OS were not medicating for MOTN.
Conclusion: 70.5% with MOTN were not diagnosed, with the majority 
of those not considering themselves to have insomnia or sleep difficul-
ties. MOTN plus additional sleep symptoms increased the likelihood of 
awareness and diagnosis. However, even among those diagnosed, most 
are untreated, with many relying on OTC medications.
Support (If Any): This study was funded by Purdue Pharma LP.

0587
CO-OCCURRENCE AND CO-MORBIDITY OF INSOMNIA 
AND SLEEP BREATHING SYMPTOMS AND DISORDERS IN 
A PRIMARY CARE POPULATION
Ulibarri VA1,2, Krakow BJ1,2, Romero EA3, McIver ND1,2

1Maimonides Sleep Arts & Sciences, Albuquerque, NM, USA, 2Sleep 
& Human Health Institute, Albuquerque, NM, USA, 3University of 
New Mexico School of Medicine, Albuquerque, NM, USA

Introduction: Insomnia and sleep-disordered breathing (SDB) are com-
mon in both primary care and sleep center patients. Research on co-
occurrence of these two symptoms or disorders (“complex insomnia”) 
is scant. Recent studies show medium to high prevalence of complex in-
somnia in sleep center patients while primary care research only looks at 
each symptom or disorder separately. We conducted a prospective study 
on prevalence and co-morbidity of insomnia and SDB symptoms and 
disorders in primary care patients.
Methods: A brief sleep health survey assessing insomnia (ISI) and SDB 
symptoms was distributed to adult patients at ten primary care clinics 
in Albuquerque, NM from November 2009 to June 2012. Sampling oc-
curred 2.5 times at each office with an average response rate of 63.8%. 
All study patients sought care for non-sleep related complaints. Patients 
with previous sleep evaluations were excluded.
Results: Of the 801 patient surveys, 660 (82.4%) reported at least one 
insomnia symptom, and 289 (36.1%) reported an insomnia disorder 
(ISI>7 with self-reported daytime impairment due to insomnia). A total 
of 478 (59.7%) reported at least one SDB symptom with 177 (22.1%) 
reporting two or more symptoms. Co-occurrence (at least one insomnia 
and one SDB symptom) occurred in 50.8% of the sample. Using liberal 
criteria to assess potential co-morbid disorders (“complex insomnia”), 
187 (23.3%) reported an insomnia disorder and at least 1 SDB symptom. 
Using more stringent criteria [patients with moderate or severe insomnia 
disorder (ISI>15) plus two SDB symptoms], 48 of 801 patients (6.0%) 
or 48 of the 289 insomnia disorders’ patients (16.6%) indicated potential 
complex insomnia.
Conclusion: Insomnia and sleep breathing symptom co-occurrence and 
potential complex insomnia diagnosis were common in primary care 
patients seeking care for non-sleep complaints. These results indicate 
many primary care patients are currently under-diagnosed and under-
treated for general insomnia complaints and specific complex insomnia 
diagnoses. PSG will prove essential in some proportion of these cases.
Support (If Any): This study was supported by two $50,000 grants 
from Philips Respironics and Dr. Krakow’s commercial sleep medical 
center Maimonides Sleep Arts & Sciences, Ltd.
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0588
SLEEPY INSOMNIACS? INSOMNIA SYMPTOMS PREDICT 
SLEEPINESS IN UNTREATED OSA
Wohlgemuth WK1, Wallace DM1,2

1Neurology, Miami VA Sleep Center, Miami, FL, USA, 2Neurology, 
University of Miami, Miami, FL, USA

Introduction: Insomnia by definition is difficulty falling or staying 
asleep and systemic hyperarousal is thought to be a core component of 
this disorder. Daytime sleepiness is not typically reported in insomnia. 
More recent findings have found that insomnia frequently coexists with 
OSA. OSA commonly causes excessive daytime sleepiness. The cur-
rent study was undertaken to determine the independent contribution of 
nighttime insomnia symptoms and OSA to daytime sleepiness.
Methods: Participants were 167 veterans who were recently diagnosed 
with OSA and were attending the CPAP Clinic to receive their equip-
ment. All participants were naïve to treatment. During the clinic visit 
participants completed the ISI and the Epworth Sleepiness Scale (ESS). 
A structural model using latent variables was used to determine the as-
sociation between insomnia symptoms, OSA and sleepiness. The first 
three items from the ISI comprised the insomnia latent factor, and the 
AHI, oxygen nadir and % time below 90% saturated comprised the OSA 
latent variable. The 8 items of the ESS comprised the sleepiness latent 
factor. Diagnosis of PTSD and depression (obtained from the medical 
record) were used as controls for insomnia, and BMI was used as a con-
trol for OSA. Mplus was used to test this model.
Results: The first step in the analysis is to determine if the overall 
model fit the data. Statistical parameters suggested good fit (ChiSq=145, 
df=111, RMSE=.04, CFI=.97, SRMR=.05). Both insomnia symptoms 
(β=0.28, p=.001) and OSA (β=0.20, p=.026) independently predicted 
daytime sleepiness controlling for BMI (on OSA) and PTSD and de-
pression (on insomnia symptoms). These results indicate that the insom-
nia factor was a 40% better predictor of the sleepiness factor than the 
OSA factor.
Conclusion: Unexpectedly, insomnia symptoms were more strongly 
related to daytime sleepiness than OSA in this cohort of veterans. Fur-
thermore, insomnia, in those with accompanying OSA, may present 
clinically with more daytime sleepiness than those with insomnia alone.

0589
PRESENTATION OF INSOMNIA ALONE COMPARED TO 
INSOMNIA COMORBID WITH OBSTRUCTIVE SLEEP 
APNEA
Lichstein KL1, Thomas J1, Woosley J1, Geyer JD2

1Psychology, University of Alabama, Tuscaloosa, AL, USA, 
2Neurology, University of Alabama, Tuscaloosa, AL, USA

Introduction: Clinicians have often observed the co-occurrence of 
insomnia and obstructive sleep apnea (OSA), but research investigat-
ing this phenomenon has been slow to accumulate. The present study 
explored archival records from a sleep disorders center to clarify 
this comorbidity.
Methods: We report data on 205 subjects selected from consecutive pa-
tients at an AASM accredited sleep disorders center who had been diag-
nosed with insomnia without OSA (INS, N = 97) or insomnia with OSA 
(INS/OSA, N = 108) as per ICSD-II criteria, and all had a sleep study.
Results: Groups were compared on PSG sleep pattern, sleep stages, 
breathing pathology, self-reported sleep complaints, and self-reported 
daytime functioning (work/school performance, sleepiness, fatigue, 
mood, and anxiety). Based on a series of MANCOVAs controlling for 
demographic differences between groups, we found no significant dif-
ferences between INS and INS/OSA, except for breathing symptoms 
specific to OSA (AHI, oxygen desaturation, and arousals). There was no 
significant difference in the distribution of sleep onset vs. sleep mainte-
nance complaints comparing these two groups. Multiple regression re-
vealed a weak relation between OSA severity and co-occurring insomnia.

Conclusion: The clinical presentation of insomnia with co-occurring 
OSA is indistinguishable from insomnia alone with respect to PSG find-
ings, self-reported sleep, and self-reported daytime functioning, except 
for variables specific to breath cessation. If insomnia were a byproduct 
of sleep apnea, we would expect to find distinctive characteristics pres-
ent in comorbid insomnia, such as a preponderance of sleep maintenance 
disturbance, but we found no such distinction. These data are consistent 
with the view that insomnia with co-occurring OSA is an independent, 
self-sustaining disorder, that may be amenable to direct intervention. We 
hypothesize that OSA initially instigated the insomnia, but the insomnia 
was then perpetuated and reshaped by worry about sleep and self-defeat-
ing compensatory behaviors.

0590
PARADOXICAL INSOMNIA IN OBSTRUCTIVE SLEEP 
APNEA : PREVALENCE AND PREDICTORS
Lin W1, Winkelman J2

1Psychiatry, Taipei Veterans General Hospital, Taipei, Taiwan, 2Sleep 
Medicine, Brigham and Women’s Hospital, Boston, MA, USA

Introduction: Paradoxical insomnia (Para-I) occurs in 5% of insomnia 
populations but the prevalence in OSA patients remains unknown. This 
study identified prevalence and predictors of Para-I in OSA patients.
Methods: We enrolled 200 patients >18 years with apnea hypopnea in-
dex (AHI) >5 who had either whole night (85/200, 42.5%) or split-night 
(115/200, 57.5%) polysomnography (PSG), had no sedative medica-
tion use during the study night, and who completed both pre and post 
PSG questionnaires. Para-I was defined by a discrepancy >50 minutes 
between subjective sleep onset latency (SOL) from post-PSG morning 
questionnaire and PSG-defined latency to persistent sleep (LPS).
Results: Prevalence of Para-I in OSA patients was 11% (n=22). Com-
pared to those without Para-I, they had lower sleep efficiency, longer 
LPS, higher arousal index (ArI) and higher periodic leg movement 
(PLM) arousal index both during the whole night and the first 5 min-
utes of consecutive sleep. Of a subsample of patients (21%, n=42) who 
reported SOL >30 minutes which lasted > 3 months, 19% (n=8) pa-
tients had Para-I. The same predictors of Para-I were observed in this 
subset of subjects as in the whole sample of subjects with Para-I. Other 
demographic data and PSG parameters were not significantly different 
between OSA patients with or without Para-I.
Conclusion: The prevalence of Para-I in OSA patients was 11%. OSA 
patients with Para-I had worse sleep over both the whole night as well 
as the first five minutes of sleep. Conventional PSG parameters such as 
arousal index might be helpful to identify people with Para-I.

0591
SUBJECTIVE AND OBJECTIVE DAYTIME SLEEPINESS 
MEASURES IN INSOMNIA PATIENTS WITH AND WITHOUT 
OBSTRUCTIVE SLEEP APNEA
Li Y, Li Z, Liu H, Sun Y, Tang X
Sleep Medicine Center, West China Hospital of Sichuan University, 
Chengdu, China

Introduction: The patients with chronic insomnia appear to be charac-
terized by lower scores on Epworth Sleepiness Scale (ESS) and greater 
scores on Multiple Sleep Latency Test (MSLT), whereas the patients 
with Obstructive Sleep Apnea (OSA) normally show increased scores 
on ESS and decreased score on MSLT. We assessed the scores on ESS 
and MSLT between the insomnia patients with and without OSA.
Methods: 605 consecutive patients (44.57±11.42 years old and 56% fe-
male) who had the chief complaint of insomnia were used in the study. 
All subjects completed ESS, an overnight polysomnographic examina-
tion (PSG) and a four-nap MSLT.
Results: Among total observed insomnia patients, 25.6% had apnea/
hyponea index (AHI) greater than 5 events per hour (n=155, 53 female, 
51.34±10.82 yrs); 14.2%, 7.6% and 3.8% were mild, moderate and se-
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vere OSA, respectively. Insomnia patients who had OSA (AHI≥5) had 
increased scores on ESS than who had no OSA (4.52±4.96 vs. 3.16±4.27, 
p<0.001), but no differences were obtained in scores on MSLT between 
two groups of patients (13.59±5.03 vs. 13.47±4.85, p>0.05). Individual 
correlation analysis showed that scores on ESS and MSLT were sig-
nificantly correlated (ρ=-0.25, p<0.001), score on ESS was also signifi-
cantly correlated to AHI (ρ=0.174, p<0.001), but score on MSLT was 
not correlated to AHI (ρ=-0.02, p>0.05).
Conclusion: The results illustrated that apnea events increases subjec-
tive evaluated daytime sleepiness level in insomnia patients, but does 
not change objective evaluation of MSLT.
Support (If Any): National Natural Science Foundation of China 
(81170072) and the Sino-German Joint Center for Sleep Medicine 
(GZ538).

0592
PREVALENCE, COMORBIDITY, AND PHARMACOTHERAPY 
OF DIAGNOSED INSOMNIA NATIONALLY IN THE 
VETERANS HEALTH ADMINISTRATION
Hermes E2,1, Rosenheck R2,1

1Psychaitry, Yale University School of Medicine, New Haven, CT, 
USA, 2Mental Illness Research, Education, and Clinical Center 
(MIRECC), VA Connecticut Healthcare System, West Haven, CT, USA

Introduction: Insomnia is a major source of disability and healthcare 
cost, yet there is little information on rates of provider diagnosed insom-
nia. This study used Veterans Heath Administration (VHA) data from 
Fiscal Year (FY) 2010 to identify the 1-year prevalence of diagnosed 
insomnia as well as associated demographic, diagnostic, service use, and 
treatment characteristics.
Methods: Data included records of all inpatient and outpatient treat-
ment contacts at all VHA facilities in FY 2010. Receipt of an insomnia 
diagnosis was identified using relevant ICD-9 codes. Demographic and 
clinical correlates with insomnia were identified using bivariate odds 
ratios and a series of stepwise multivariable regression models.
Results: Of the 5,531,379 veterans receiving care in FY 2010, 190,378 
(3.4%) received an insomnia related diagnosis, a lower proportion than 
that found in clinical surveys, but higher than that observed in other 
administrative data. Among demographic characteristics, deployment 
to recent conflicts in Iraq and/or Afghanistan (Adjusted Odds Ratio 
[AOR]=1.82) displayed the strongest association, while age, unexpect-
edly, did not display an association with insomnia. Among diagnostic 
variables, anxiety disorders other than posttraumatic stress (AOR=2.12) 
and depressive disorders other than major depression (AOR=2.05) dis-
played the strongest associations with insomnia. Controlling for these 
measures, filling a prescription for an anxiolytic/hypnotic (AOR=4.97) 
or antidepressant (AOR=2.16) displayed the strongest association with 
insomnia. Receipt of an insomnia diagnosis, compared to no insomnia 
diagnosis, increased the adjusted mean number of anxiolytic/hypnotic 
(3.4 vs. 1.2) and antidepressant (3.7 vs. 2.5) prescriptions, while de-
creasing antipsychotic prescriptions (0.8 vs. 0.9), in multivariable analy-
sis. There were no strong effects for service use variables.
Conclusion: Although the prevalence of diagnosed insomnia in VHA is 
higher than that found elsewhere, it is likely that the disorder continues 
to be underdiagnosed, a potential road block to appropriate treatment, 
perhaps most importantly among recently returning veterans and those 
with psychiatric comorbidities.

0593
CHARACTERIZATION OF OBSTRUCTIVE SLEEP APNEA IN 
PATIENTS WITH INSOMNIA
Li Z1, Huang L1, Yang L1, Du L1, Zhang J2, Tang X1

1Sleep Medicine Center, West China Hospital of Sichuan University, 
Chengdu, China, 2Department of Psychiatry, The Chinese University of 
Hong Kong, Hong Kong, China

Introduction: The number of studies has revealed that 25-50% of pa-
tients possibly have both insomnia and obstructive sleep apnea (OSA). 
But, the majority of those studies were carried out in OSA patients and 
few works have been done in insomnia patients. We investigated the 
prevalent characteristics of OSA in the patients with chronic insomnia.
Methods: The study included 1503 patients (44.7±12.2 years old; 678 
(45%) men and 825 (55%) women) with the complaints of chronic in-
somnia (duration of illness > 6 months). All subjects underwent an over-
night polysomnography (PSG).
Results: Among observed insomnia patients, the prevalence of OSA for 
mild (AHI (apnea/hyponea index) 5-14.9), moderate (AHI 15-29.9) and 
severe (AHI≥30) OSA were 16.7%, 8.3% and 5.3%, respectively. The 
prevalence for mild, moderate, and severe OSA were 22.6%, 13.9%, 
and 9% in male patients, whereas the prevalence in female patients were 
significantly lower at different level of severity than in male patients 
(11.9%, 3.8%, and 2.3%, respectively). Across five different groups in 
age (<35, 35-44, 45-54, 55-64 and ≥65 years old), for mild OSA, com-
pared to women, men had significantly higher prevalence in age younger 
than 45 years old, but no differences in age older than 45 years old. For 
moderate and severe OSA, the men had significantly higher prevalence 
in age younger than 55 years old and no differences in age older than 
55 years old.
Conclusion: The results showed that nearly one third of chronic insom-
nia patients may have OSA in overall chronic insomnia complaints. In 
younger insomnia complaints, the prevalence of OSA was significantly 
greater in men than in women, whereas there were no differences be-
tween men and women in older patients. The prevalent characteristics 
of OSA in overall insomnia patients, in male and female patients and 
across different ages, appear to be similar to those seen in community 
based studies.
Support (If Any): National Natural Science Foundation of China 
(81170072) and the Sino-German Joint Center for Sleep Medicine 
(GZ538).

0594
INSOMNIA MAY BE MORE OF A BREATHING DISORDER 
THAN PREVIOUSLY THOUGHT
Rowe VD1, VanOwen KR1, Hunter JA1, Mecum TW1, Huston CD2,1

1Research, Rowe Neurology Institute, Lenexa, KS, USA, 2Psychiatry, 
University of Kansas Medical Center, Kansas City, KS, USA

Introduction: Insomnia is the most common sleep disorder in the gen-
eral population and difficulty staying asleep is the most common pre-
sentation, yet research in the area of “complex insomnia” (comorbidity 
between insomnia and sleep disordered breathing (SBD)) has not been 
well developed. This comorbidity may be more than an existence of two 
diagnoses in that if one is properly treated, the other might disappear. In 
this study we evaluated the patients that received a diagnostic polysom-
nagram (PSG) that also had complaints or characteristics of insomnia.
Methods: Records of patients presenting to a neurology institute in the 
Midwest between November 1, 2011 and November 1, 2012 with sleep 
complaints including chronic insomnia were retrospectively reviewed.
Results: Of 1607 patients, 388 (24%) records were reviewed. 32% had 
no other sleep complaints besides chronic insomnia; 14% had com-
plaints of fatigue; 24% had complaints of Excessive Daytime Sleepiness 
(EDS); 4% had complaints of EDS with fatigue; 2% had complaints 
of EDS, fatigue and Respiratory Abnormality; 6% had complaints of 
Snoring/Respiratory Abnormality with EDS; 14% had complaints of 
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Snoring/Respiratory Abnormality; 4% had complaints of Snoring/Re-
spiratory Abnormality with Fatigue. Two Hundred and fifteen (215) or 
55% of these patients completed a PSG and of these, 213 or 99% re-
ceived a SDB Diagnosis. Seventy-six percent (76%) of these patients 
with SDB had Obstructive Sleep Apnea (OSA) and 23% had Upper 
Airway Resistance Syndrome (UARS, defined as AHI <5 and RERA 
index ≥ 15).
Conclusion: This study shows a strong correlation between the com-
plaint of chronic insomnia and the presence of SDB. This raises concern 
that patients with chronic insomnia may be treated with medications and 
may not be evaluated for an underlying SBD cause. Further study of the 
relationship between insomnia and SDB is warranted for optimal pa-
tient care. In addition, it may be worthwhile to study further the 45% of 
patients who did not receive a polysomnagram for insurance and other 
unspecified reasons.

0595
POLYSOMNOGRAPHIC FEATURES IN INSOMNIACS WITH 
OBSTRUCTIVE SLEEP APNEA
Sanchez-Narvaez F, Labra A, de la Orta D, Haro R
Experimental Medicine Department UNAM, Sleep Disorders Clinic, 
Mexico D.F, Mexico

Introduction: OSA has been found in almost 50 % of insomniac pa-
tients. In spite of this relationship, the ICSD-2 does not include this as-
sociation. PSG is not usually necessary in the assessment of an insomnia 
complaint, unless there exist associated symptoms of respiratory or 
movement disorders. Our objective was to explore the different sleep 
parameters in insomniac patients with OSA compared to a group of psy-
chophysiological insomnia (PI) as well as to a group of good sleepers 
(GS).
Methods: The study included 192 insomniacs and 50 GS. Subjects un-
derwent a nocturnal PSG study. They were grouped according to sever-
ity of sleep apnea index: 50 with mild OSA (OSA-M), 50 moderate OSA 
(OSA-Mo), 42 severe OSA (OSA-S), 50 PI subjects PI and 50 GS.
Results: All insomniac groups showed significant changes compared to 
*GS in the following parameters: TST, SEI, TWT, LS (Light sleep) SWS, 
REM and arousals. *TST: IOSA-S (5.9 h + .06) vs. IOSA-Mo (6.5+.14). 
PI had an increased in SWS compared to all groups.*LS: PI (63.2m+1.3) 
vs. OSA-M (74.6+1.7) OSA-Mo (75.5+1.1) OSA-S (81.3+1.3); *OSA-
S vs. IOSA-M and IOSA-Mo.*SOREM: OSA-S (131.29m+11.35) vs. 
OSA-M (93.84+7.9) and GS (98.1+1.7). SWS%: PI (18.5+1.2) vs. 
OSA-M (9.4+1.2), OSA-Mo (8.1+0.8) and OSA-S (5.6+1.0).*REM%: 
OSA-S (12.8+.9) vs. PI (18.4+0.7), IOSA-M (16.8+0.9) and IOSA-Mo 
(16.4+0.7).*Arousals OSA-S (207.5+14.5) vs. PI (62.3+3.9) OSA-M 
(87.7+6.1), OSA-Mo (115.1+9.8) *p<0.05.
Conclusion: There are several significant changes in PSG parameters in 
PI patients, GS and insomnia secondary to OSA. Changes in PSG values 
seem to be related to co morbidity to OSA as well as to different sever-
ity index. Changes in sleep continuity indexes such as an increment in 
SOREM and arousals, and on sleep stages duration could explain com-
plaints reported in these groups of patients.

0596
FACTORS DETERMINING RATINGS OF SLEEP QUALITY 
AND DAYTIME SLEEPINESS/ALERTNESS FOLLOWING 
TREATMENT OF INSOMNIA CHARACTERIZED BY 
MIDDLE-OF-THE-NIGHT AWAKENING
Singh NN3, Steinberg F3, Roth T2, Moline M1

1Medical Research, Purdue Pharma LP, Stamford, CT, USA, 2Sleep 
Disorders and Research Center, Henry Ford Hospital, Detroit, MI, 
USA, 3Transcept Pharmaceuticals, Inc, Port Richmond, CA, USA

Introduction: A double-blind, outpatient trial in insomnia character-
ized by middle-of-the-night (MOTN) awakenings reported significant 
decreases in latency to return to sleep with buffered sublingual zolpidem 

tartrate (ZST) vs. placebo (PBO). This report presents post-hoc analyses 
on the relationship of postdose sleep and the subsequent morning assess-
ments of sleep quality and alertness.
Methods: This study evaluated efficacy of ZST 3.5mg in female 
and male patients 18-64 years, with DSM-IV-TR primary insomnia 
and histories of MOTN awakenings. (While all subjects randomized 
to active treatment received 3.5mg ZST, the FDA-approved dose of 
ZST (Intermezzo®) for adult women is 1.75mg.) Following a 2-week, 
single-blind, placebo screening/baseline, 295 subjects with ≥2 MOTN 
awakenings >30 min and ≥1 MOTN awakening >60 min during each 
of the 2 weeks were randomized to 4 weeks of double-blind treatment. 
Subjects used an IVRS system to record time of awakening, receive 
permission to dose, and in the morning, to complete post-sleep ques-
tions including level of morning sleepiness/alertness and sleep quality 
post-MOTN awakening.
Results: Using ANCOVA with mean postdose sleep efficiency (SEPD; 
LS mean(SE) across the 4 weeks, ZST showed significant improve-
ment in SEPD (ZST: 75.1(0.93); PBO: 69.2(0.95); p<.0001). ZST led 
to approximately twice the increase in SEPD relative to baseline (ZST: 
11.6(0.93); PBO: 5.7(0.95)). Total sleep time (TST) postdose did not 
show significant differences between treatments. Ratings of morn-
ing sleepiness/alertness following dosing nights (ZST: 5.59 (0.088); 
PBO: 5.24 (0.089); p=.0041) and sleep quality on dosing nights (ZST: 
5.71(0.105); PBO: 5.23(0.107); p=0.0011) showed statistically signifi-
cant improvements favoring ZST. SEPD showed a greater correlation 
with sleep quality and morning alertness (R = .52; .46, respectively, 
p<.01) than postdose TST did (R =.39 and .31).
Conclusion: These results suggest that SEPD rather than TST may 
be a more important parameter to explain how insomnia patients with 
MOTN awakening rate the previous night sleep.
Support (If Any): Funding provided by Purdue Pharma L.P. and Trans-
cept Pharmaceuticals, Inc.

0597
DO PROTON PUMP INHIBITORS (PPI) HAVE WAKE-
PROMOTING EFFECTS? RESULTS FROM A NATIONALLY 
REPRESENTATIVE US SAMPLE
Gupta G2,1, Gupta MA1

1Psychiatry, University of Western Ontario, London, ON, Canada, 
2Wayne State University School of Medicine, Detroit, MI, USA

Introduction: PPIs are commonly prescribed medications in the US 
that are FDA-approved for the treatment of GERD and other conditions 
associated with hyperacidity (‘GI disorders_PPI’). PPIs irreversibly 
inhibit the H+/K+ ATPase of the gastric parietal cells. Gastrin in the 
parietal cells induces release of histamine which stimulates gastric acid 
secretion; the blockage of the H+/K+ ATPase by PPIs causes hypergas-
trinemia. Hypergastrinemia can in turn lead to increase in the secretion 
of histamine which is also a major wake-promoting neurotransmitter in 
the CNS. PPIs can therefore theoretically have wake-promoting effects, 
by increasing histamine levels, however, to our knowledge, the clini-
cal impact of PPI-induced increased histamine at the CNS level, is not 
known. In this study we have evaluated the frequency of PPI use versus 
use of all other medications, in insomnia patients.
Methods: An estimated (± SE) 48,828,558 (± 3,205,473) patient visits 
with physician diagnosed insomnia (using ICD9-CM code 780.52 denot-
ing ‘Insomnia NOS’ which describes ‘Difficulty going to sleep or getting 
enough sleep’)(unweighted count = 2277) and an estimated 608,406,774 
(± 37,171,795) (unweighted count= 35031) patient visits associated with 
PPI (dexlansoprazole, esomeprazole, lansoprazole, omeprazole, panto-
prazole) use from 1995-2009, were studied from nationally represen-
tative samples (NAMCS and NHAMCS). Logistic regression analysis 
was carried out using insomnia as the dependent variable.
Results: Logistic regression analysis revealed the following odds ratios 
(ORs): PPI (OR= 1.98, 95% CI 1.50- 2.60); age (≥40 yrs versus <40 
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yrs) (OR=1.98,95% CI 1.68-2.34);GI disorders_PPI (OR=1.34, 95% CI 
0.88-2.06); sex (OR=1.12, 95%CI 0.99-1.30).
Conclusion: This is the first study to report a significant association of 
insomnia with PPI use, even after controlling for the possible confound-
ing effects of comorbid GI disorders eg., GERD that typically can cause 
sleep disruption or be exacerbated by insomnia, and other medications. 
Our findings from an epidemiologic sample suggest that the possible 
wake-promoting effects of PPIs merit further investigation.

0598
FOR PATIENTS WHO USE ZOLPIDEM, LOWER 
CUMULATIVE DOSE OF ZOLPIDEM IS KEY
Weise R, Kadakia A, Wallace L
Epidemiology, Purdue Pharma LP, Stamford, CT, USA

Introduction: Sedative hypnotics such as zolpidem are useful in the 
treatment of sleep problems, but can put patients at risk for certain safety 
events, particularly when taken in high dosages. Our aim was to evaluate 
the association between cumulative dose of zolpidem and selected safety 
events using national claims data in the MarketScan database.
Methods: The study population included patients enrolled in a com-
mercial insurance plan who filled their first prescription for zolpidem be-
tween 2008 and 2011. Patients were eligible if they were enrolled at least 
one year prior to the date of their first prescription and were followed for 
one year. Patients were censored at the first occurrence of a safety event 
of interest. Cumulative dose was calculated as the sum of daily dosages 
for one year or to the date of the safety event of interest. We used multi-
variable logistic regression to adjust for age, sex, co-morbid psychiatric 
and physical conditions, prior fractures, prior surgery, and use of other 
sedative hypnotics.
Results: There were 457,433 patients in the analysis, 61% of whom 
were female. The mean age was 46. With each 100-mg increase in cu-
mulative dose of zolpidem, there was a strong increased risk for trauma 
and, to a lesser degree, lacerations, non-hip or femur fractures, falls, and 
traffic accidents. The risk of trauma, lacerations, and non-hip or femur 
fractures was greater among patients without a diagnosis of insomnia 
who were prescribed zolpidem versus patients diagnosed with insomnia. 
Cumulative dose of zolpidem was not associated with hip fracture, fe-
mur fracture, or non-traffic accidents.
Conclusion: The increased risk of certain safety events with higher cu-
mulative dose of zolpidem highlights the benefits of lower-dose zolpi-
dem for patients who use it.
Support (If Any): Research funded by Purdue Pharma L.P.

0599
ZOLPIDEM USE AMONG ≥ 40 YEARS AGE GROUP WITH 
NO INSOMNIA DIAGNOSIS AND POLYPHARMACY (≥ 4 
MEDICATIONS) IS ASSOCIATED WITH A SIGNIFICANTLY 
HIGHER FREQUENCY OF INJURIES: RESULTS FROM A 
NATIONALLY REPRESENTATIVE SAMPLE
Gupta MA, Vujcic B
Psychiatry, University of Western Ontario, London, ON, Canada

Introduction: Zolpidem is FDA-approved for the treatment of insom-
nia and has been implicated in injuries such as fractures due to falls 
among older adults. We examined off-label use (Zolpidem use without 
an Insomnia diagnosis) and polypharmacy (also more common among 
the elderly), as possible factors associated with injuries in patients using 
Zolpidem, in a nationally representative sample.
Methods: Only patients age ≥ 40 years from the NAMCS and 
NHAMCS from 1995-2009 were studied. A very broad definition of 
Insomnia (ICD-9-CM 780.52, 780.50, 780.59, 780.56, 780.55, 307.4, 
307.42, 307.48, 307.49, 307.41, 327.00, 327.0 ) was used to ensure a 
conservative estimate of off-label use of Zolpidem. There were an es-
timated 590,753,054(±23,268,172)(unweighted count or UC=67,564) 
patient visits with an ‘Injury’ diagnosis (ICD9-CM codes 800-999), 

an estimated 83,657,922 (± 5,528,958) (UC= 5143) patient visits as-
sociated with Zolpidem use, and an estimated (± SE) 44,557,663 (± 
2,652,157) (UC=2198) patient visits with Insomnia. ‘Polypharmacy’ 
was defined as simultaneous use of ≥4 medications. A variable compar-
ing Zolpidem without an Insomnia diagnosis versus Zolpidem with an 
Insomnia diagnosis was created and used as the dependent variable in 
a logistic regression analysis where ‘Injury’, ‘Polypharmacy’ and sex 
were the independent variables.
Results: The odds ratios (ORs) for the independent variables were as 
follows: ‘Injury’: OR=14.88, 95% CI 3.34-66.23; ‘Polypharmacy’: 
OR= 4.16, 95%CI 2.99-5.80; sex: OR=0.76, 95% CI 0.53-1.08). 
Only 21.5% (±1.6%) of Zolpidem-related patient visits also had an 
Insomnia diagnosis.
Conclusion: Zolpidem-related injuries among the ≥ 40 years age group 
were significantly greater when Zolpidem was prescribed off-label, ie., 
to patients without an Insomnia diagnosis, and with simultaneous use 
of ≥ 4 medications. These factors have not been previously delineated 
in Zolpidem-associated injuries. Our findings also indicate that the vast 
majority of patients on Zolpidem (78.5%±1.6%) appear to be receiving 
the drug off-label with no Insomnia diagnosis.

0600
NUMBER OF PRIOR TREATMENTS TRIED PREDICTS 
PRE-TREATMENT INSOMNIA SEVERITY BUT IS NOT 
A MODERATOR OF RESPONSE TO BEHAVIORAL 
TREATMENT
Garb LR1, Dawson S1, Cousins JC2, Sidani S3, Epstein D4, Moritz P5, 
Bootzin R1

1University of Arizona, Tucson, AZ, USA, 2University of Pittsburgh, 
Pittsburgh, PA, USA, 3Ryerson University, Toronto, ON, Canada, 
4Phoenix Veterans Affairs Health Care System, Phoenix, AZ, USA, 
5University of Colorado Health Services Center, Denver, CO, USA

Introduction: Even before seeking treatment, people with insomnia use 
a variety of techniques on their own with varying degrees of success. 
The goals of the present study were to determine whether the number of 
techniques used by people with insomnia before seeking treatment and 
their effectiveness 1) are related to insomnia severity and 2) serve as a 
moderator of response to behavioral treatment.
Methods: The present study used all available data from one of four 
sites of a completed study of methods in clinical trials. Ninety-two 
adults with insomnia who participated in the study at the University of 
Arizona site were randomly assigned to either group multicomponent 
behavioral therapy or a self-guided sleep education booklet. Partici-
pants completed the insomnia severity index (ISI) and a questionnaire of 
number of techniques tried (#TECH) and their effectiveness (EffTECH) 
prior to assignment to treatment condition, and completed the ISI post-
treatment. Bivariate linear regression was used to assess the relationship 
between pre-treatment ISI and both #TECH and EffTECH. Hierarchical 
multiple regression was used to test the moderating effect of #TECH and 
EffTECH on treatment response.
Results: Higher #TECH was associated with higher ISI scores, R2 
= .138, p< .001, b = 0.219 (SE = .059). EffTECH was not associated 
with pre-treatment ISI, p > 0.5. There was no significant main effect 
or moderator effect of #TECH on response to treatment after control-
ling for pre-treatment ISI and treatment option, p’s > 0.1. There was no 
significant main effect or moderator effect of EffTECH on response to 
treatment after controlling for pre-treatment ISI and treatment, p’s > 0.9.
Conclusion: The number of techniques for insomnia previously tried 
was associated with greater initial insomnia severity, but did not impair 
treatment response within the study.
Support (If Any): National Institute of Nursing Research of NIH: 
NR05075
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0601
EFFECT OF REPEAT DOSES OF SB-649868 (AN OREXIN 
ANTAGONIST) ON THE PHARMACOKINETICS OF 
SIMVASTATIN AND ATORVASTATIN IN HEALTHY MALE 
VOLUNTEERS
Bettica P1,2, Fabiano A4,2, Zamuner S3, Squassante L5,7, Renzulli C6,3

1Clinical Development Operations, Italfarmaco SpA, Milan, Italy, 
2Neuroscience CEDD Discovery Medicine, GlaxoSmithKline, Verona, 
Italy, 3Department of Drug Metabolism and Pharmacokinetics, 
Research and Development, GlaxoSmithKline, Verona, Italy, 4Aptuit, 
Verona, Italy, 5Biostatistics, F.Hoffman-La Roche, Basel, Switzerland, 
6Preclinical Development, Alfa Wassermann SpA, Bologna, Italy, 
7Neurosciences Discovery Biometrics, GlaxoSmithKline, Verona, Italy

Introduction: SB-649868 is an orexin antagonist with potent hypnotic 
activity. Previous studies indicate that SB-649868 may inhibit CYP3A4 
mediated metabolism.
Methods: GSK study OXS109652 investigated the CYP3A4 inhibition 
effects of SB-649868 in male healthy volunteers, using simvastatin (10 
mg, Cohort 1, n=15) and atorvastatin (20 mg, Cohort 2, n=15) as sub-
strates. SB-649868, 20 mg/d was administered for 15 consecutive days 
while the probe was administered alone, and on two separate occasions 
after SB-649868 had reached steady state; SB-649868 and the probe 
were given concomitantly (first occasion) or staggered (second occa-
sion, probe 2 hrs before). Blood samples to determine simvastatin, ator-
vastatin, and SB-649868 plasma concentrations were taken during the 
course of the study. Safety and tolerability was also evaluated through-
out the study.
Results: SB-649868 administration led to a 49% (AUC) and 22% 
(Cmax) increase in atorvastatin levels when given concomitantly and 
to a 40% (AUC) and 24% (Cmax) increase when given staggered. The 
increases of simavastatin levels were 506% (AUC) and 368% (Cmax) 
when given concomitantly and 194% (AUC) and 166% (Cmax) when 
given staggered. All treatments were generally well tolerated and no se-
rious AEs were observed
Conclusion: SB-649868 inhibition on CYP3A4 was confirmed by this 
study but with different effects on atorvastatin (mild inhibition) and sim-
vastatin (strong inhibition). The data suggest that the observed interac-
tion was caused by the inhibition of CYP3A4 activity, most probably at 
the gut level since the SB649868 effect was more evident with simvas-
tatin than with atorvastatin. Two hour staggering of the administration of 
SB-649868 and simvastatin led to a reduced increase of the probe expo-
sure, suggesting that the statin administered 2 hours before SB-6498868 
may benefit from the partial recovery of the CYP3A4 activity between 
two doses of SB-649868.
Support (If Any): This study was sponsored by GlaxoSmithKline.

0602
DISCORDANCE BETWEEN PRIMARY CARE PROVIDERS’ 
AND OLDER PATIENTS’ PERSPECTIVES ON TREATMENT 
OF INSOMNIA
Josephson K1, Martin JL1,2, Jouldjian S1, Kramer J1,2, Fung CH1,2, 
Alessi CA1,2

1Geriatric Research, Education and Clinical Center, VA Greater Los 
Angeles Healthcare System, North Hills, CA, USA, 2David Geffen 
School of Medicine, University of California, Los Angeles, Los 
Angeles, CA, USA

Introduction: Studies suggest that insomnia is untreated among older 
adults in primary care. Whether discordant provider-patient perspectives 
on insomnia contribute to under-treatment has not been explored. We 
sought to examine provider and patient perspectives on the treatment of 
insomnia in older adults.
Methods: We used a mixed qualitative and quantitative methods ap-
proach, including: 1) focus groups (FG) with 15 Veterans (age >= 60 
years) with insomnia to explore their experiences seeking insomnia 

treatment within the primary care setting and their treatment prefer-
ences, and 2) an online survey of Veterans Administration primary care 
providers (PCPs) in 12 states (n=119 respondents) to query their atti-
tudes and current practice habits related to the treatment of insomnia in 
older patients.
Results: FG participants expressed overall dissatisfaction with PCP re-
sponse to their insomnia complaints and attributed this lack of response 
to inadequate insomnia-specific training and knowledge among PCPs. 
They perceived that PCPs’ treatment offerings were limited to sleep-
ing medications and sleep hygiene education. Sleep medications were 
primarily viewed negatively and only as a short-term solution, while 
sleep hygiene was viewed as ineffective. Although previously unaware 
of cognitive behavioral therapy for insomnia (CBT-I), FG participants 
viewed this as a positive alternative to medication and expressed interest 
in this treatment after it was described to them. On the survey, the ma-
jority of PCPs believed that older patients preferred medication (53%), 
benefited from sleep hygiene education (67%), and expected patients to 
be nonadherent with CBT-I (81%). Although PCPs agreed that insomnia 
was a significant problem for their older patients, they expressed low 
confidence in their own ability to manage insomnia compared to their 
confidence in treating other common conditions (e.g., hypertension) 
(p<.001).
Conclusion: Findings suggest discordance between older patients’ pref-
erences and PCPs’ perceptions about insomnia treatment. Strategies 
aimed at reducing this discordance could improve the treatment of older 
patients with insomnia.
Support (If Any): Funded by the Veterans Administration Health Ser-
vices Research and Development (Alessi PPO 09-239).

0603
ARE THE NEW PRESCRIPTION SLEEPING PILLS SAFER: A 
LOOK AT MEDWATCH
Walden S, Hall K, Schwartz SW
Epidemiology and Biostatistics, University of South Florida, Tampa, 
FL, USA

Introduction: Historically sleep medications have been have been as-
sociated with a myriad of adverse events (AEs) including falls and am-
nesia. The objective of this research was to compare the adverse drug 
events (ADE) of the newer prescription sleep medications to that of the 
traditional benzodiazepine medications using the FDA MedWatch da-
tabase.
Methods: Adverse drug events (ADEs) from the FDA MedWatch data-
base were collected for the new and traditional sleep medications from 
2007 to 2011. Age, gender and ADE outcome were collected. The num-
ber of individuals with prescriptions for each product was obtained from 
the MarketScan® database and the relative risk (95%CI) of an ADE was 
determined for each new product compared to the overall risk of the 
traditional class.
Results: The risk of experiencing any adverse event was lower for peo-
ple using the new products than for people using the traditional products 
overall as well as in most gender, age and age-gender stratas. The in-
dividual risks ranged from 0.23-1.75% for the traditional products and 
0.43-1.92% for the newer products. Two of the 4 new products (zolpi-
dem and zaleplon) had a relative risk < 1 when compared to overall risk 
for the traditional products. The top 3 reported adverse events for both 
groups were anxiety, pain and nausea. The reported outcome categories 
indicate a trend of more serious adverse events being reported for both 
product categories.
Conclusion: The relative risk was < 1 for only 2 of the 4 newer products 
vs. traditional products. The top reported ADEs and outcome categories 
were similar for both groups.
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INTEGRATING SOCIAL NETWORKING INTO ONLINE 
CBT FOR INSOMNIA: A DESCRIPTIVE ANALYSIS OF USER 
BEHAVIOR AND USER BENEFITS
Espie CA1,2, Gollancz R2, Hames P2, Espie A3, Creanor V4, Kyle SD5

1Institute of Neuroscience & Psychology, University of Glasgow, 
Glasgow, United Kingdom, 2Sleepio Ltd, , London, United Kingdom, 
3NHS Greater Glasgow & Clyde, , Glasgow, United Kingdom, 4NHS 
Ayrshire & Arran, , Ayr, United Kingdom, 5School of Psychological 
Sciences, University of Manchester, Manchester, United Kingdom

Introduction: Interactive user communities, common in most web ser-
vices, remain largely untested in CBT platforms. The purpose of this 
study was to evaluate the activities of users of a social community as-
sociated with a novel online CBT program for poor sleepers.
Methods: Data from 1,541 users [65%F; mean age 43.2 (SD 14.8) yr] 
participating in the Sleepio program were analyzed. They had persistent 
sleep problems; mean Sleep Condition Indicator (SCI) score of 3.5 (SD 
1.92), considerably below threshold for DSM-5 Insomnia Disorder [Es-
pie et al. JClinPsychiat (in press)], and low baseline SE of 55.6% (SD 
26.2). Content analysis was conducted on 17,332 objectively stored and 
time-stamped community visits.
Results: Of 1,540 users, 325 posted comments (20%), and 801 (52%) 
visited (viewed) without posting. The remaining 414 (27%) did neither. 
A small positive correlation (r = .204) suggested a tendency for older 
people to post more often. Users gravitated to topics such as ‘how did 
you sleep last night’ (4,319 posts), to discuss their sleep pattern and the 
implementation of CBT, to topics related to a particular week [‘session 
x: discussion’: (971 comments)] or a particular intervention [e.g. re-
laxation, aspects of behavioral advice, cognitive strategies, motivation 
(several hundred posts per category)]. People were also drawn to sub-
topics clustered under ‘living with poor sleep’ (442 comments). A val-
ued feature was the weekly ‘expert session’ where topics chosen by the 
community were discussed (61 live discussions generated 4,558 posts). 
Peer support for people who had completed was provided in the Gradu-
ate Common Room (5,319 comments), and graduates posted in support 
of new users and those struggling to implement CBT. General social 
interaction was evident across all topics. People supported each other 
and the course team by identifying ‘bugs’, suggesting improvements and 
solving each others’ system problems and anxieties (681 posts).
Conclusion: The community appears to be valued by active users and 
by passive observers; typical of the commonly expressed 80:20 web rule 
(whereby 80% of posts are made by 20% of subscribers). These early 
data on the content of site suggest an informative, motivational and sup-
portive function. Further research is required to understand the demo-
graphic and clinical characteristics of users and correlates with online 
CBT outcome.
Support (If Any): Supported by Sleepio Ltd.

0605
COGNITIVE AND BEHAVIORAL CHARACTERISTICS 
OF CHRONIC PRIMARY INSOMNIA IN HONG KONG: A 
QUALITATIVE AND QUANTITATIVE STUDY
Yung K, Chung K, Ho F
Psychiatry, The University of Hong Kong, Hong Kong, Hong Kong

Introduction: Sleep-related cognitive and behavioral characteristics 
play an important role in the maintenance of insomnia. Culture affects 
individuals’ belief system and behaviors, but few studies have exam-
ined the characteristics among Chinese subjects with chronic primary 
insomnia. This study explored the topic using qualitative and quantita-
tive approaches.
Methods: Participants were recruited from community via advertise-
ment. Their DSM-IV diagnosis of primary insomnia for at least 6 months 
was confirmed by a sleep specialist with the help of SCID and ques-
tionnaires. All participants were invited to participate in a focus group 

meeting to share their insomnia experience, keep a 1-week insomnia 
experience diary prior to attending the focus group, and complete a set 
of sleep-related questionnaires, including the 30-item DBAS, after the 
group meeting. Each focus group comprised 6 to 8 participants. The dis-
cussion was led by a facilitator with a pre-determined question route. All 
discussions were audiotaped, transcribed verbatim and managed with 
computer software to facilitate coding and analysis. The findings were 
then verified in a quantitative questionnaire survey. Focus group data 
collection ceased when data saturation was achieved.
Results: A total of 6 focus groups were arranged, involving 31 women 
and 12 men, with an average age of 51 years. Our preliminary results 
replicated many of the characteristics identified in the West, such as per-
formance anxiety and beliefs about extensive negative consequences of 
insomnia. We also identified some features that might be unique to the 
local culture, which included 1) somatization and holistic thinking in 
insomnia consequences, 2) distrust in hypnotics, 3) submission to in-
somnia, and 4) use of food remedies based on folk knowledge.
Conclusion: The identified characteristics specific to the Chinese cul-
ture will be tested using quantitative method. The research findings will 
facilitate adaptation of Western cognitive behavioral and other psycho-
therapies to the Hong Kong Chinese population.

0606
SUICIDAL IDEATION ASSOCIATED WITH INSOMNIA 
SYMPTOMS AND SLEEP DURATION
Siu H2, Oliver L2, Chakravorty S2, Findley J2, Perlis M2, 
Grandner MA2,1

1Sleep Medicine, University of Pennsylvania, Philadelphia, PA, USA, 
2Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Associations between insomnia and suicidal ideation 
have been demonstrated among small and/or selective populations. 
Studies in the general population are lacking, and the role of habitual 
sleep duration is unclear. This study investigated associations between 
suicidal ideation and both insomnia symptoms and sleep duration.
Methods: Adults from the 2007-2008 National Health and Nutrition Ex-
amination Survey(NHANES) were assessed(n=6,228). Insomnia symp-
toms included Difficulty Falling Asleep (initial-insomnia), Difficulty 
Maintaining Sleep (middle-insomnia), and Early Morning Awakenings 
(late-insomnia). Responses were “0-Never,” “1-Rarely,” “2-Sometimes”, 
“3-Often” and “4-Almost Always.” Overall-Insomnia was the sum of 
initial-insomnia, middle-insomnia and late-insomnia scores. Sleep dura-
tion was coded as <5, 5, 6, 7, 8, 9 and 10+ hours. Suicidal ideation was 
assessed with, “Over the last 2 weeks, how often have you been bothered 
by thoughts that you would be better off dead or of hurting yourself in 
some way?” Responses were categorized as “Not at all,” “Several days,” 
“More than half the days,” or “Nearly every day.” Ordinal regression 
analyses evaluated linear trends in suicidal ideation associated with ini-
tial-, middle-, late-, and overall-insomnia, and sleep duration, adjusted 
for age, sex, race/ethnicity, income, education, marital status, exercise, 
smoking, and alcohol. Models including depression were also evaluated.
Results: Suicidal ideation was associated with overall-insomnia 
(OR=1.162, p<0.0001), and initial-insomnia sometimes (OR=2.147, 
p=0.036), often (OR=3.207, p=0.0008), and almost always (OR=4.155, 
p=0.0008), middle-insomnia sometimes (OR=3.550, p=0.0003), often 
(OR=3.864, p=0.0002), and almost always (OR=3.469, p=0.0011), and 
late-insomnia often (OR=2.118, p=0.042) and almost always (OR=1.989, 
p=0.049). Suicidal ideation was also associated with sleep duration of 
<5hours (OR=2.425, p=0.013) and 10+hours (OR=3.494, p=0.013). 
When depression was included, most relationships were attenuated, 
but associations remained significant for overall-insomnia (OR=1.105, 
p=0.003), initial-insomnia often (2.175, p=0.035), and middle-insomnia 
sometimes (OR=3.023, p=0.003) and often (OR=2.803, p=0.004).
Conclusion: In a nationally-representative sample, overall insomnia 
was consistently associated with increased suicidal ideation. Initial-in-
somnia and middle-insomnia were more predictive of suicidal ideation 
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than late-insomnia. In addition, extreme sleep durations were associated 
with increased suicidal ideation.
Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association 
(12SDG9180007), the National Institute of Environmental Health Sci-
ences (R21ES022931), and the Institute for Translational Medicine 
and Therapeutics, via the Penn CTSA (UL1RR024134). We also wish 
to thank the Centers for Disease Control and Prevention for collecting 
these data and making them available, and the NHANES participants.

0607
IT’S NOT YOU, IT’S ME: INTERPERSONAL PROBLEMS ARE 
ASSOCIATED WITH INCREASED PRESLEEP AROUSAL IN 
INSOMNIA
Gunn H1, Troxel WM2, Buysse DJ1

1Medicine, University of Pittsburgh, Pittsburgh, PA, USA, 2Rand 
Corporation, Pittsburgh, PA, USA

Introduction: Sleep problems are very common in individuals who 
have enduring difficulties relating to others, i.e., personality disorders, 
which may be due to interpersonal conflict and increased arousal. The 
interpersonal environment plays a significant role in sleep quality, yet 
little is known about the association between difficulty relating to others 
and presleep arousal (PSA). We examined whether lack of sociability, 
need for social approval, and other characteristics relevant to interper-
sonal difficulties are associated with higher presleep arousal.
Methods: Twenty-seven adults with insomnia (Mean age = 37; 55% fe-
male) and 40 matched controls (Mean age = 39; 62% female) were recruit-
ed as part of a larger protocol (MH024652). Problems relating to others 
were assessed with an adapted version of the Inventory of Interpersonal 
Problems. This inventory measures characteristics that are predictive of 
personality disorders, including sociability, need for social approval, in-
terpersonal sensitivity, interpersonal ambivalence, and aggression. Cog-
nitive and somatic PSA were assessed with the Pre-Sleep Arousal Scale. 
Analysis of Covariance (ANCOVA) for continuous outcomes was used 
to examine the relationship between interpersonal problems and cogni-
tive and somatic PSA, and the degree to which these associations differed 
between individuals with insomnia versus non-insomnia controls.
Results: The insomnia group had higher cognitive PSA (M = 17.27, 
SD = 4.05) and somatic PSA (M = 10.15, SD = 2.11) compared to the 
control group (M = 12.45, SD = 1.32; M = 8.48, SD = 1.41, respec-
tively). The need for social approval was higher in the insomnia group 
than in controls, M = 1.13, SD = .68; M = .71, SD = .61, respectively 
(all ps < .05). There was a significant group by sociability interaction, 
F(1, 62) = 4.35, p = .041 such that a lower level of sociability was associ-
ated with higher cognitive PSA in those with insomnia but not controls. 
This interaction remained significant after controlling for gender.
Conclusion: Individuals with insomnia have a higher need for social 
approval compared to controls. In addition, lack of sociability (i.e., feel-
ing uncomfortable around others) was associated with higher cognitive 
pre-sleep arousal in individuals with insomnia, but not in controls. En-
hancing sociability may be a novel target for reducing cognitive arousal 
in people with insomnia.

0608
SLEEP MEDIATES THE RELATIONSHIP BETWEEN 
NEWS EXPOSURE AND SYMPTOMS OF DISTRESS IN 
COMMUNITY MEMBERS FOLLOWING THE JANUARY 8, 
2011 TUCSON SHOOTING
Dawson S1, Kelly M1, Pellman L2, Haynes P2,1

1Psychology, University of Arizona, Tucson, AZ, USA, 2Psychiatry, 
University of Arizona, Tucson, AZ, USA

Introduction: Reported sleep disturbance is strongly associated with 
trauma reactions. However, it is unclear how widely-publicized com-
munity tragedies impact the sleep and mental health of individuals in the 

general population. The goal of the present study was to investigate the 
relationships between media exposure, sleep disturbance, and distress in 
community members after the Tucson mass shooting on 1/8/11, which 
included Gabrielle Giffords and members of her staff.
Methods: Randomly selected staff and faculty members (n = 260) at 
the University of Arizona completed a web-based questionnaire 1 week 
- 4 months after the mass shooting. Structural equations modeling with 
latent variables was used to test a theoretical model in which the ef-
fect of exposure to the shooting by news media on trauma response was 
partially mediated by sleep disturbance. Restricted models omitting the 
pathways from news media and sleep disturbance to trauma response 
were tested for change in goodness of fit.
Results: The inclusive model had adequate fit, χ2(16) = 36.63, p < .001, 
RMSEA = 0.0712, CFI = .9549, NFI = .9245, NNFI = .9210. The re-
stricted model that omitted the path from news to trauma response 
did not have significantly worse fit compared to the inclusive model, 
Δχ2(1) = 0.45, p = .50. The restricted model that omitted the path from 
sleep disturbance to trauma response had significantly worse fit com-
pared to the inclusive model, Δχ2(1) = 8.1, p < .01.
Conclusion: Sleep disturbance mediates the relationship between media 
exposure to traumatic events and distress in general community popu-
lation. This suggests that interventions for sleep disturbance may offer 
benefit to many following community tragedies and especially those 
who consume excessive amounts of media information. Future work 
could benefit from testing the relationships between media exposure, 
sleep, and distress prospectively.

0609
INSOMNIA-RELATED FUNCTIONAL OUTCOMES OF 
SLEEPINESS ARE MODIFIED BY RETIREMENT
Harden CM1, Hagen EW1, Finn L1, Salzieder N1, Hale L2, Peppard PE1

1Population Health Sciences, University of Wisconsin, Madison, WI, 
USA, 2Preventive Medicine, Stony Brook University, Stony Brook, 
NY, USA

Introduction: Insomnia and short sleep duration are strong predictors of 
functional decrements during waking hours. We hypothesized that retire-
ment may modify effects of both insomnia and sleep duration on waking 
function as measured by a modified 10-item Functional Outcomes of 
Sleep Questionnaire (FOSQ-10). We thus examined interactions of both 
retirement-by-insomnia and insomnia-by-duration predicting FOSQ-10 
scores in the Retirement and Sleep Trajectories (REST) Study.
Methods: We performed cross-sectional analysis of 3043 mailed survey 
responses from 1785 participants of the REST Study. The study sample 
was drawn from middle-aged-to-older current and former employees of 
Wisconsin state agencies (to-date 41% of whom completed 2 surveys 
administered one year apart). Mean age was 63 years (range: 46-84; 
52% female, 51% retired). Insomnia symptom frequencies were ana-
lyzed in difficulty initiating sleep (DIS) or difficulty maintaining sleep 
(DMS) domains, or combined DIS/DMS. Linear mixed-effect models 
estimated retirement-insomnia symptom and retirement-sleep duration 
interactions as predictors of FOSQ-10 scores and subscales. Stratified 
models were examined when significant interactions were identified. All 
analyses accounted for intrasubject correlation, age, gender, BMI, and 
SF-12 physical and mental well-being components.
Results: Sleep duration-FOSQ-10 associations did not vary by retire-
ment status. However, associations between insomnia symptoms and 
FOSQ-10 scores were significantly (p=0.046) modified by retirement 
status even after adjusting for sleep duration and other factors. Stratified 
analysis revealed that insomnia-symptom-related functional decrement 
in total FOSQ-10 score was 17-fold greater for retirees (p=0.0002) com-
pared to full-time workers (p=0.86). Analysis of individual FOSQ-10 
domains by insomnia symptom type revealed significant interactions of 
insomnia symptoms-by-retirement in both the Social domain (p=0.0008) 
and the Activity domain (p=0.048). There were no significant interac-
tions related to Productivity or Vigilance domains.
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Conclusion: Compared to workers with equivalent insomnia symptom 
frequency, retired persons reported worse functional outcomes of sleepi-
ness, accounting for age, sleep duration, mental and physical well-being 
and other factors.
Support (If Any): This work was supported by the National Institute 
of Aging (1R01AG036838), National Heart, Lung, and Blood Insti-
tute (R01HL62252) and the National Center for Research Resources 
(1UL1RR025011) at the National Institutes of Health.

0610
HOSTILE WITHDRAWAL IN RESPONSE TO STRESS IS 
ASSOCIATED WITH ELEVATED COGNITIVE PRESLEEP 
AROUSAL
Gunn H1, Critchfield KL2, Mackaronis J2, Rau HK2, Cribbet MR2, 
Williams P2

1Department of Medicine, University of Pittsburgh, Pittsburgh, PA, 
USA, 2Psychology, University of Utah, Salt Lake City, UT, USA

Introduction: Cognitive arousal is implicated in the development of 
insomnia and interpersonal stress is related to hyperarousal. However, 
little is known about specific interpersonal responses to stress and how 
they relate to presleep arousal (PSA). The current study examined links 
between stress-related interpersonal responses and cognitive and so-
matic PSA.
Methods: Sixty-four undergraduate participants (53% female) de-
scribed a recent stressful event. Responses were objectively coded for 
key interpersonal dimensions of affiliation (hostility and friendliness) 
and interdependence (autonomy and enmeshment) using a reliable mod-
el for coding interpersonal behavior. Cognitive and somatic PSA were 
assessed with the Pre-sleep Arousal Scale. Separate regression analyses 
were conducted for cognitive and somatic PSA.
Results: Separate regression analyses were conducted for cognitive and 
somatic PSA. Analyses revealed a main effect for affiliation, which was 
inversely associated with cognitive PSA (β = -.32), but not somatic PSA. 
There was no effect of autonomy on cognitive or somatic PSA. Specific 
behaviors that comprise the affiliation dimension were further explored. 
Stressor narratives characterized by hostile distancing (walling-off) 
were associated with higher cognitive PSA (r = .37; p < .05). There was 
a trend for friendly disclosing to be associated with lower cognitive PSA 
(r = -.236, p = .061). Findings remained after controlling for trait anxiety.
Conclusion: This innovative approach to examining stress and sleep 
supports the anthropological theory that human sleep is highly influ-
enced by the interpersonal environment. In the current study, individuals 
who described withdrawing from others in response to stress had higher 
cognitive presleep arousal, which suggests that separateness from oth-
ers in times of threat is counterproductive for sleep. Findings support 
previous research on stress and arousal by objectively defining stress 
responses using an interpersonal framework, which can further our un-
derstanding of psychosocial stress and sleep and the role of interpersonal 
processes in the pathophysiology and treatment of insomnia.

0611
SLEEP ARCHITECTURE DIFFERENCES AMONG SUBJECTS 
WITH INITIAL, MIDDLE, AND LATE INSOMNIA
Corbitt C1,3, Berkowitz Sturgis EK1,2, Staley B3, Whinnery J1, 
Chakravorty S1,2, Gehrman P1,2,3, Grandner MA1,3, Perlis M1,3

1Psychiatry, University of Pennylvania, Philadelphia, PA, USA, 
2Psychiatry, VA Medical Center, Philadelphia, PA, USA, 3Center 
for Circadian and Sleep Neurobiology, University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: Little is known about how the insomnia subtypes (Ini-
tial, Middle, and Late Insomnia) vary with respect to PSG profiles, 
pathophysiologic measures, and/or treatment outcomes. In the present 
analysis, the subtypes of insomnia were evaluated (compared to good 
sleepers) for sleep architectural differences.

Methods: PSGs, scored in a standardized fashion by the Penn Clini-
cal Research Center for Sleep, were identified from on-going insomnia 
studies. PI and GS subjects were matched (2:1) for age and sex to aggre-
gate a sample of 60 PIs (age 36.4 +/- 9.7, 70% female) and 30 matched 
GSs (age 37.4 +/- 10.0, 70% female). Initial insomnia was defined as 
SL>30 min., Middle Insomnia as WASO>30 min., and Late Insomnia as 
EMA>30 min. Linear regression analyses, with sleep architecture vari-
ables as outcome, evaluated group differences adjusted for age, sex, and 
education.
Results: Compared to good sleeper controls, reduced SWS and SWS% 
was evident for all three insomnia subtypes, though tended to be of 
largest magnitude and most reliable in subjects with Initial Insomnia. 
Percent data were as follows: Initial (B=-8.99%,p=0.001), Middle 
(B=-8.08%,p=0.030), and Late Insomnia (B=-6.62%,p=0.022). Min-
ute Data were as follows: Initial (B=-32.48,p<0.001), Middle (B=-
23.192,p=0.014), and Late Insomnia (B=-22.50,p=0.025). Increased 
Stage2% was seen in initial (B=11.26,p<0.001) and late Insomnia 
(B=8.12,p=0.023) (trend in Middle Insomnia, B=6.67,p=0.056). Ini-
tial insomnia was also associated with decreased REM time (B=-
17.59,p=0.015) and TST (B=-42.38,p=0.021), but these patterns were 
not seen in other subtypes. When compared to others with insomnia, 
multi-type insomnia was not associated with any architectural features.
Conclusion: The present data suggest that attention to insomnia subtype 
may help clarify, especially when applied to epidemiologic research, 
which forms of insomnia account for the observed associations between 
insomnia (without respect to subtype) and medical and psychiatric 
morbidity.
Support (If Any): R01MH077900 & R01AT003332

0612
COGNITIVE-EMOTIONAL HYPERAROUSAL IN THE 
OFFSPRING OF PARENTS VULNERABLE TO INSOMNIA: A 
NUCLEAR FAMILY STUDY
Fernandez-Mendoza J1, Shaffer ML2, VelaBueno A3, 
Olavarrieta-Bernardino S3, Vgontzas AN1, Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Children’s Core for Biomedical Statistics, Seattle Children’s Research 
Institute, Seattle, WA, USA, 3Psychiatry, Universidad Autonoma, 
Madrid, Spain

Introduction: There is limited information on the association of pa-
rental insomnia and presence of cognitive-emotional hyperarousal in 
their offspring. The aim of this study was to examine whether parental 
vulnerability to insomnia is associated with cognitive-emotional hyper-
arousal, maladaptive coping, and dysfunctional personality traits in their 
offspring.
Methods: 135 pairs of middle-aged fathers and mothers (aged 51.5 ± 
5.4 years) with high and low vulnerability to insomnia, as measured by 
the Ford Insomnia Response to Stress Test (FIRST), and one of their 
biological offspring (aged 20.2 ± 1.1 years) participated in this study. 
All subjects completed a standardized self-reported survey, including 
insomnia severity, mood, cognitive-emotional hyperarousal, coping, 
and personality traits. Family data on the continuous phenotype “FIRST 
score” was modeled using linear mixed-effects models to estimate heri-
tability (h2), while MANCOVA was used to examine mean differences 
in offspring’s cognitive-emotional profile based on parents’ low- vs. 
high-FIRST status.
Results: A heritability estimate of 29% for FIRST scores was found 
(p=.03), even after progressively adjusting for gender, insomnia severity, 
mood, and perceived stress. Offspring of high-FIRST parents had higher 
mean FIRST scores (p=.009) and were more likely to be high-FIRST 
(OR=2.23; p=.001). Offspring of high-FIRST parents showed higher 
arousability (p=.037), pre-sleep cognitive arousal (p=.047), and emotion-
oriented coping (p=.012), even after controlling for offspring’s age, sex, 
and insomnia severity and parents’ gender and insomnia severity. We 
found potential interactions between parents’ gender and FIRST status on 



SLEEP, Volume 36, Abstract Supplement, 2013 A212

B. Clinical Sleep Science III. Sleep Disorders – Insomnia
their offspring’s task-oriented coping (p=.010), anxiety (p=.036), consci-
entiousness (p=.064), and pre-sleep somatic arousal (p=.087).
Conclusion: This study shows substantial familial heritability in vulner-
ability to insomnia. Our data demonstrate, for the first time, that indi-
viduals vulnerable to insomnia have offspring with cognitive-emotional 
hyperarousal and poor resources for coping with stress. Future studies 
should examine the genetic and social learning mechanisms involved in 
the heritability of insomnia.

0613
INSOMNIA PATIENTS’ HEALTH INFORMATION SEEKING 
PATTERNS ON THE INTERNET
Cheung J1,2, Moghe R1, Williams K3, Marshall NS2,4, Saini B1,2

1Faculty of Pharmacy, The University of Sydney, Sydney, NSW, 
Australia, 2Centre for Integrated Research and Understanding of Sleep 
(CIRUS), Woolcock Institute of Medical Research, Sydney, NSW, 
Australia, 3School of Pharmacy, University of Technology, Sydney, 
NSW, Australia, 4Sydney Nursing School, The University of Sydney, 
Sydney, NSW, Australia

Introduction: Insomnia information retrieved through the internet often 
dictates how patients manage their insomnia. However, little is known 
about patients who access insomnia information online, the type of in-
formation being accessed or how patients engage with this information. 
Therefore, this study aims to explore insomnia patients’ patterns of in-
ternet health information seeking.
Methods: An online survey about sleep health information seeking on 
the internet was circulated to Australian consumers registered on the 
database of a commercial market research company. Inclusion criteria 
for this study included: participants age 18 years or over; with adequate 
English comprehension skills; experiencing insomnia or insomnia 
symptoms and; used the internet. Sampling continued until at least 1000 
complete responses were obtained.
Results: A total of 1013 insomnia patients participated in this survey 
with equal numbers of male and female participants (mean age: 45.0 
± 16.0 years; mean ISI score: 15.3 ± 4.0; mean DBAS-16 score: 3.3 ± 
0.6). The internet was used by 41.5% of participants to search for insom-
nia specific health information. ‘Insomnia’ (26.4%); ‘Sleep Disorders’ 
(12.9%) and; ‘Sleep Problem’ (11.8%) were the most frequently used 
search terms. Information of interest was related to insomnia treatment 
options, causes of insomnia and insomnia symptoms. All participants 
accessed fewer than 10 websites for a given search and only 6% reported 
being completely satisfied with the information retrieved. Less than one 
quarter (21.2%) discussed online information with their healthcare pro-
vider. However, over half (80.1%) of the participants’ decisions about 
insomnia were influenced by the information retrieved online.
Conclusion: This is the first Australian study exploring insomnia pa-
tients’ use of online sleep resources. Information retrieval on the internet 
is common among insomnia patients seeking treatment strategies and 
can influence their healthcare decisions. The development of evidence-
based online insomnia resources may play an important role for support-
ing help-seekers.

0614
SLEEP ARCHITECTURE DIFFERENCES BETWEEN GOOD 
SLEEPERS AND PATIENTS WITH PRIMARY INSOMNIA
Whinnery J1, Berkowitz Sturgis EK1,2, Staley B3, Corbitt C1,3, 
Gehrman P1,2,3, Chakravorty S1,2,3, Grandner MA1,3, Perlis M1,3

1Psychiatry, University of Pennylvania, Philadelphia, PA, USA, 
2Psychiatry, VA Medical Center, Philadelphia, PA, USA, 3Center 
for Circadian and Sleep Neurobiology, University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: Historically, Galliard and colleagues (1976/1978) sug-
gested that insomnia may be, in part, a consequence of slow wave sleep 
(SWS) deficiency. Despite these early investigations, very few studies 

have focused on sleep architecture differences between good sleepers 
(GS) and patients with primary insomnia (PI). Most studies provide data 
on sleep continuity disturbance and how these measures vary with treat-
ment. Recently, the Freiburg group revisited this issue in one mega-anal-
ysis (2008) and one meta-analysis (in-press). They found that patients 
with insomnia exhibited reduced SWS and REM, both in minutes and 
percent. The present analysis attempted to replicate these findings.
Methods: PSGs, scored in a standardized fashion by the Penn Clini-
cal Research Center for Sleep, were identified from on-going insomnia 
studies. PI and GS subjects were matched (2:1) for age and sex to aggre-
gate a sample of 60 PIs (age 36.4 +/- 9.7, 70% female) and 30 matched 
GSs (age 37.4 +/- 10.0, 70% female). Linear regression analyses, with 
sleep architecture variables as outcome, evaluated group differences ad-
justed for age, sex, and education.
Results: Compared to good sleepers, patients with insomnia demon-
strated elevated Stage 2% (B=6.74, 95%CI=1.56,11.92, p=0.011), lower 
SWS% (B=-6.50, 95%CI=-10.84,-2.17, p=0.004) and fewer SWS min-
utes (B=-23.47mins, 95%CI=-38,28,-8.65, p=0.002).
Conclusion: The present findings are consistent with the work of Gal-
liard and colleagues and partially replicate the Freiburg group with re-
spect to SWS deficiency. One perspective on the SWS findings is that 
this represents an inherent defect with sleep homeostasis. Another per-
spective is that behavioral factors (sleep extension) give rise to the ob-
served reductions in SWS. Pre-post data from CBT-I treatment studies 
suggest that, irrespective of what gives rise to the observed SWS defi-
ciency, this is reversible with CBT-I (see, Cervena et. al 2004, Sivertsen 
et al. 2006, and Krystal et al. 2010).
Support (If Any): R01MH077900 & R01AT003332

0615
DIFFERENTIAL EFFECTS OF COGNITIVE AROUSAL AND 
FATIGUE ON PSYCHOMOTOR PERFORMANCE IN PEOPLE 
WITH INSOMNIA
Hartescu I, Morgan K
Clinical Sleep Research Unit, Loughborough University, 
Loughborough, United Kingdom

Introduction: Relative to good sleepers people with insomnia (PWI) 
show superior simple reaction time (RT) performance, and inferior vigi-
lance performance consistent with elevated levels of arousal and fatigue 
respectively. It remains unclear, however, whether these outcomes reflect 
a mainly threshold effect, or whether the magnitude of these outcomes 
varies with sleep quality. It is also unknown whether testing protocols 
usually delivered in laboratories can deliver interpretable results in the 
more ecologically valid environment of the participant’s own home. We 
hypothesised that among PWI measured at home on simple and com-
plex RT tasks, increasing symptom severity would be associated with 
improved simple RT, but worsening complex test.
Methods: 41 community dwelling adults with insomnia symptoms (30 
female), mean age 59.8±9.5. Sleep profiles showed a mean Insomnia 
Severity Index (ISI)=16.4±5.0; and a mean PSQI = 10.3±2.9. Subjects 
were tested in one session using the ‘simple’ and ‘complex’ serial RT/
vigilance task constructed by Altena et al (2008). Dependent variables 
were reaction times, lapses and false-positive responses. Insomnia Se-
verity was quantified as the ISI score.
Results: There was a significant negative correlation between the simple 
RT task and ISI scores, r=-.35, p<0.05. However, there were no signifi-
cant correlations between ISI and complex RT (r=.003, p>0.05, lapses 
(r=-.09, p>0.05), or false positives (r=.09, p>0.05). Additional t-tests 
revealed no significant differences in any of the DVs when compared 
using ISI ‘moderate’ and ‘severe’ groupings.
Conclusion: Our results indicate:1) that cognitive arousal based RT 
performance increments among PWI may show a dose-response rela-
tionship with insomnia severity, whilst fatigue effects, reflected in CRT, 
are more consistent with a threshold; and 2) that the Altena et al (2008) 
protocol is valid for appropriately controlled home testing.
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EXPLICIT AND IMPLICIT MEMORY CORRELATES OF 
SLEEP STATE MISPERCEPTION
Perlis M1,3, Berkowitz Sturgis EK1,2, Corbitt C1,3, Staley B3, Findley J1,3, 
Grandner MA1,3, Payne JD5, Sharman RL4, Ellis JG4
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Introduction: It has been hypothesized that Sleep State Misperception 
occurs relative to “what one remembers from the sleep period” (i.e., oc-
curs in association with the modulation of the normal mesograde am-
nesia of sleep). In the present study, morning memory performance for 
word stimuli presented during sleep was assessed for its association with 
Sleep State Misperception.
Methods: Nine subjects participated in this pilot study (4 w/ insomnia 
[mean age 43.5 +/- 10.8 and 50% female] and 5 good sleepers [mean age 
37.0 +/- 12.7 and 60% female]. During the experimental night, subjects 
were played single-word stimuli across multiple time periods including: 
sleep onset (Trial 1) and at the sleep onset transitions following up to 
three natural awakenings. Subjects were tested for free recall, recogni-
tion memory, and for implicit memory for the word stimuli following 
~6hrs time in bed. AM Diaries were acquired from each subject and 
Subjective-Objective (Sub-Ob) discrepancy scores were calculated for 
Sleep Latency (SL), Wake After Sleep Onset (WASO) and for Total Sleep 
Time (TST), e.g., Sub-Ob Score = sSL-oSL. Data analysis was accom-
plished by correlating Sub-Ob scores with memory performance values.
Results: The groups did not differ with respect to PSG measures, di-
ary assessed sleep continuity, Sub-Ob discrepancy scores, or memory 
performance. Correlational analyses for the 3 Sub-Ob values and the 3 
memory assessments revealed that the Sub-Ob values for WASO were 
significantly correlated with recognition (r =0.82, p=.006) and the Sub-
Ob values for TST tended to be associated with implicit memory perfor-
mance (r =-0.61, p=.082).
Conclusion: The lack of group findings may be attributable to a variety 
of factors including level of homeostatic pressure for sleep and current 
stress level. This said, the correlational findings are consistent with prior 
work suggesting that Sleep State Misperception is associated with an 
alteration of the normal mesograde amnesia of sleep.

0617
POLYSOMNOGRAPHIC PREDICTORS OF SUBJECTIVE-
OBJECTIVE DISCREPANCIES
Berkowitz Sturgis EK1,2,3, Corbitt C1,3, Staley B3, Whinnery J1, 
Findley J1,3, Grandner MA1,3, Gehrman P1,2,3, Perlis M1,3

1Psychiatry, University of Pennylvania, Philadelphia, PA, USA, 
2Psychiatry, VA Medical Center, Philadelphia, PA, USA, 3Center 
for Circadian and Sleep Neurobiology, University of Pennsylvania, 
Philadelphia, PA, USA

Introduction: Sleep State Misperception has been conceptualized as a 
transdiagnostic phenomenon which exists on a continuum. On the one 
end, there is the phenomenon of adequate and normal PSG sleep which 
is perceived as poor sleep. On the other end, there is the phenomenon 
of abnormal PSG sleep which is perceived as good sleep. Several ideas 
have been advanced to account for these phenomena, ranging from the 
differential presence of high frequency EEG activity within standard 
PSG signals, to alterations in the mesograde amnesia of normal sleep, 
to variability in perceptibility of sleep by stage of sleep. In the present 
analysis, this last possibility is re-visited.
Methods: PSGs, scored in a standardized fashion by the Penn Clini-
cal Research Center for Sleep, were identified from on-going insomnia 
studies. AM Diaries were acquired from each subject and Subjective-

Objective (Sub-Ob) discrepancy scores were calculated for Sleep Laten-
cy, Wake After Sleep Onset and for Total Sleep Time (e.g., Sub-Ob-SL= 
sSL-oSL). The assessment of sleep architecture predictors of Sub-Ob 
scores was accomplished using linear regression anaysis with co-vari-
ates for age and sex. The sample was comprised of 30 PIs (Age 35.3 
+/- 9.6, 70% female) and 12 GSs (Age 36.9 +/- 11.7, 75% female).
Results: When taking into account both Good Sleepers and subjects 
with Insomnia, it was found that 1) the larger the Sub-Ob-SL, the more 
STG2 minutes (Sub-Ob-SL: [B=0.51,p=0.044] and 2) the larger the 
Sub-Ob-TST the more the STG2 minutes and STG2 percent and the 
lower the SWS% (Sub-Ob-TST: STG2 min [B=-0.80,p<0.001]; STG2% 
[B=-4.29,p=0.002]; and SWS% [B=2.69,p=0.047]).
Conclusion: These findings suggest that STG2 is not, while propor-
tion of time spent in SWS may be, readily perceived as sleep in the 
AM. Why a reciprocal finding was not obtained with WASO remains 
an open question.
Support (If Any): R01MH077900 & R01AT003332

0618
THE SLEEP-PROTECTIVE ROLE OF SPONTANEOUS 
K-COMPLEXES SEEMS PRESERVED IN DIFFERENT 
INSOMNIA TYPES
Ceklic T1,2, Pedneault-Drolet M1,2, Lefrancois J1,2, Turcotte I1,2, 
Terzano MG3, Parrino L3, Bastien CH1,2

1School of Psychology, Laval University, Quebec, QC, Canada, 2Centre 
de Recherche de l’Institut Universitaire en Sante Mentale de Quebec, 
Quebec, QC, Canada, 3Sleep Disorders Center, Parma University, 
Parma, Italy

Introduction: The sleep-protective role of the K-complex (KC) makes 
it a subject of interest in insomnia. Individuals suffering from psycho-
physiological insomnia (Psy-I) and good sleepers (GS) show the same 
density and quantity of spontaneous KC (KCs). Even so, it is possible 
for KCs to be less efficient in their sleep protective role in insomnia. 
A recent study suggests otherwise; according to power spectral analy-
sis, the efficiency of KCs is preserved in primary insomnia. However 
the different types of insomnia were not considered independently; this 
study aims to do so. Since sleep macrostructure is less altered among 
paradoxical insomnia sufferers (Para-I) than Psy-I, the former may have 
better preserved sleep protective mechanisms.
Methods: Ten GS (mean age 38.1 years, SD=11.4), ten Psy-I (mean 
age 37.3 years, SD=7.3) and ten Para-I (mean age 37.9 years, SD=9.8) 
underwent four PSG nights in the sleep laboratory. KCs were identified 
during stage 2 sleep of the 3rd night and the 10 second post-KCs period 
was investigated using the Cyclic Alternating Pattern (CAP). The CAP 
measures cortical activation, A phases representing a higher activation 
and B phases being associated with deactivation. A phases can be divid-
ed into three subtypes: A1 phases representing the lowest, A3 the highest 
and A2 an intermediate level of activation. The Kruskal-Wallis Test was 
used to compare the quantity of KC followed by the different phases.
Results: No differences were observed between groups regarding the 
proportion of KC being followed by B (p=0.227), A1 (p=0.539), A2 
(p=0.350) or A3 (p=0.142) phases.
Conclusion: This study confirms the preservation of the sleep-protec-
tive role of KCs in insomnia expanding it to different insomnia types 
while using a different technique to measure cortical activation. The 
macrostructural differences between Psy-I and Para-I are therefore ex-
plained by other mechanisms. These results should be interpreted with 
caution considering the small sample size.
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AGREEMENT BETWEEN SELF, SIGNIFICANT OTHER, AND 
CLINICIAN RATINGS OF INSOMNIA SEVERITY
Taraborelli SB1, Dawson S1, Cousins JC2, Sidani S3, Epstein D4, 
Moritz P5, Bootzin RR1

1Psychology, University of Arizona, Tucson, AZ, USA, 2Psychology, 
University of Pittsburgh, Pittsburgh, PA, USA, 3School of Nursing, 
Ryerson University, Toronto, ON, Canada, 4Phoenix Veterans 
Affairs Health Care System, Phoenix, AZ, USA, 5School of Nursing, 
University of Colorado Health Services Center, Denver, CO, USA

Introduction: People with insomnia are implicitly considered to be ac-
curate raters of the severity of their insomnia. The significant others (SO) 
of people with insomnia would be similarly assumed to be accurate in 
rating insomnia severity. Clinicians with expertise in sleep are also con-
sidered to be experts in rating insomnia. The goal of the present study 
was to assess the degree of agreement between these types of raters.
Methods: The present study used all available data from one of 4 sites 
of a multisite study of research methods in insomnia treatment trial. Pre-
treatment ratings of insomnia severity (Insomnia Severity Index, ISI) 
were collected from participants, SO’s when available and clinicians for 
participants assigned to multicomponent group treatment. Ratings were 
compared with correlation, regression, ROC curves, and Bland Altman 
plots. Moderate insomnia (self-reported ISI > 14) was used as the crite-
rion for ROC analyses.
Results: SO-rated ISI was a significant predictor of self-reported ISI, 
R2 = .327, b = .401, p < .001. SO-rated moderate insomnia showed sensi-
tivity, specificity, positive predictive value, and negative predictive val-
ue for moderate insomnia of 0.78, 0.55, 0.83, and 0.46. Clinician-rated 
ISI was a significant predictor of self-reported ISI, R2 = .157, b = .459, 
p= .007. Clinician-rated moderate insomnia showed sensitivity, specific-
ity, positive predictive value, and negative predictive value of 0.33, 0.67, 
0.73, and 0.27. Bland Altman plots showed adequate agreement between 
self- and SO-rated ISI and a tendency toward underestimation of self-
rated ISI as predicted by clinician-rated ISI.
Conclusion: Clinicians tended to underestimate insomnia severity, rela-
tive to self-rated insomnia, while significant others showed closer agree-
ment with those with insomnia.
Support (If Any): National Institute of Nursing Research of NIH: 
NR05075

0620
ACTIGRAPHY-BASED SLEEP CHARACTERISTICS AS 
PREDICTORS OF INFLAMMATORY, AUTONOMIC, AND 
STRESS SYSTEMS ACTIVATION IN PRIMARY INSOMNIA
Floam SR1, Simpson N3, Nemeth E2, Scott-Sutherland J2, 
Mullington JM2, Haack M2

1Harvard School of Dental Medicine, Boston, MA, USA, 2Beth Israel 
Deaconess Medical Center and Harvard Medical School, Boston, MA, 
USA, 3Stanford University, Stanford, CA, USA

Introduction: There is a lack of congruent information on the biologi-
cal consequences of insomnia regarding inflammatory, autonomic, and 
stress (hypothalamic-pituitary-adrenal, HPA) systems activation. This 
is partly due to the high heterogeneity of the disorder in terms of its 
sleep characteristics, for example time to fall asleep, time staying awake 
at night, fragmentation of sleep, or total duration of sleep. This project 
investigates the extent to which these sleep characteristics can predict 
inflammatory, stress and autonomic systems activation.
Methods: Thirty-two participants (age 25±1yrs, 63% women) with a di-
agnosis of primary insomnia based on DSM-IV-TR and 19 healthy con-
trol sleepers (age 25±1yrs, 68% women) underwent a 2 week at-home 
evaluation keeping a sleep diary and wearing an actigraph, followed by 
a second visit to the Research Center in which blood pressure was taken 
along with a fasting blood sample and first morning collection of urine. 
The actigraphy-based variables sleep duration, sleep latency (SL), wake 

after sleep onset (WASO), and sleep fragmentation (SF) were averaged 
across the 2-week-recording period and entered as dependent variables 
in regression analyses. Composite scores were calculated for the au-
tonomic (blood pressure, norepinephrine), inflammatory (monocyte 
counts, interleukin-6, C-reactive protein), and HPA systems (cortisol), 
and used as predictor variables in regression analyses.
Results: Compared to controls, individuals with primary insomnia 
tended to have higher autonomic (p=0.16) and HPA system activation 
(p=0.09), and had significantly higher inflammatory system activation 
(p=0.01). Within the insomnia group, no sleep variables predicted acti-
vation in the inflammatory or autonomic systems, while WASO was a 
significant predictor of HPA activation (beta=0.54, p=0.003).
Conclusion: Individuals with primary insomnia characterized by prob-
lems staying asleep may be at increased risk for disorders associated 
with HPA-system activation, such as depression. The activation of the 
inflammatory system, though unrelated to any particular sleep variables, 
may play a key role in the development of pain-related and other disor-
ders known to be more prevalent in primary insomnia.

0621
A HIGH-DENSITY EEG PILOT STUDY IN PRIMARY 
INSOMNIA
Goldstein MR1,2, Riedner BA2, Plante DT2, Benca R2

1Psychology, University of Arizona, Tucson, AZ, USA, 2Psychiatry, 
University of Wisconsin, Madison, WI, USA

Introduction: Previous research has documented elevated high-fre-
quency EEG activity during sleep in individuals with primary insomnia 
(PI) relative to good-sleeper (GS) controls without sleep complaints, 
hypothesized to reflect physiologic hyperarousal in insomnia. The top-
ographic pattern of these differences, however, remains unclear. This 
study used high-density EEG to examine regional differences in EEG 
activity between PI and GS groups.
Methods: All-night sleep recordings with 256 channel high-density 
EEG were analyzed for 9 PI individuals (6 female; mean age = 40.22 ± 
13.1 years) and 9 sex and age-matched GS controls (mean age = 40.67 
± 13.1 years). Between-group polysomnographic and spectral data were 
analyzed using t-tests, including statistical non-parametric mapping for 
the topographic data to control for multiple comparisons.
Results: The PI group exhibited disrupted sleep architecture compared 
to GS controls, as evidenced by significantly greater time awake after 
sleep onset, lower sleep efficiency, and greater proportion of stage N1. 
Additionally, the PI group demonstrated significantly increased high-
frequency EEG activity (>16Hz), most prominently in left frontal, 
bilateral parietal, and left occipital regions. In contrast, there were no 
significant global or topographic differences for slow wave activity or 
slow wave activity dissipation across the night.
Conclusion: These results corroborate and extend previous research 
demonstrating elevated high-frequency EEG activity during sleep in 
multiple regions across the scalp in PI individuals. These findings sug-
gest that sleep disturbance in PI may be primarily related to hyperarousal 
rather than deficient homeostatic function.
Support (If Any): This research was funded by the UW Foundation 
and Wisconsin Partnership Program’s Medical Education and Research 
Committee (MERC).
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DIFFERENCES IN PSYCHOSOCIAL FUNCTIONING AMONG 
A COLLEGE SAMPLE OF NORMAL AND POOR SLEEPERS 
WITH AND WITHOUT AN INSOMNIA COMPLAINT
Crew EC1, Bramoweth AD2, Roane BM3, Taylor DJ1
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Mental Illness Research, Education and Clinical Center, VA Pittsburgh 
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Introduction: Previous research has shown that many people complain 
of insomnia, but do not meet all of the necessary diagnostic criteria, 
while others do not complain of insomnia, but meet many of the diag-
nostic criteria. Studies conducted on these subclinical groups in older 
populations have indicated less stress, anxiety, depression, and lower 
life satisfaction compared to chronic insomniacs but not normal sleep-
ers. The current study used a college sample of normal and poor sleep-
ers with and without an insomnia complaint to examine differences in 
psychosocial functioning.
Methods: Participants were 1,021 young adults (74.6% female; 66.2% 
Caucasian; M age =20.1, SD =2.6) who met criteria for 1 of 4 groups: 
Persons with insomnia (PWI; 9.7%) met DSM-5 criteria for chronic 
insomnia (CI); poor sleeper non-complainers (PSNC; 26.8%) met all 
DSM-5 criteria for CI but an insomnia complaint; normal sleeper com-
plainers (NSC; 6.7%) complained of insomnia but did not meet all other 
DSM-5 criteria for CI; and normal sleepers (NS; 56.8%) did not com-
plain of insomnia and did not meet all other DSM-5 criteria for CI. Par-
ticipants completed the Perceived Stress Scale (PSS), Quality of Life 
and Enjoyment Scale (QOL), Quick Inventory of Depressive Sympto-
mology (QIDS), and State-Trait Anxiety Inventory (STAI).
Results: MANOVAs revealed significant differences between groups on 
QOL, stress, anxiety, and depression (ps<.001). PSNCs reported greater 
QOL with less depression, anxiety, and stress compared to PWIs. NSCs 
reported worse anxiety, depression, lower QOL, and higher PSS scores 
compared to NSs. Previous research has already documented differences 
between PWI and NSs. No other differences were seen.
Conclusion: The PSNC and NSC groups reported worse psychosocial 
functioning than the NS group. These differences imply that both groups 
should probably be a target of treatment studies to determine if early 
intervention can prevent these subclinical or “minor” insomnia subtypes 
from becoming chronic insomniacs.
Support (If Any): Research supported by a grant from the University of 
North Texas [G69250].

0623
COMORBID DIAGNOSIS OF INSOMNIA AND CHRONIC 
PAIN ASSOCIATED WITH DIFFUSE CORTICAL THINNING
O’Shea A, Craggs J, Robinson ME, Staud R, Berry RB, Price DD, 
Perlstein WM, McCrae C
University of Florida, Gainesville, FL, USA

Introduction: Patients with Fibromyalgia (FM) are often diagnosed 
with comorbid insomnia. Both chronic conditions have been implicated 
in altered cognitive, affective, and sensory information processes. While 
each condition has been independently associated with decreased vol-
ume of cortical gray matter, the effects of a comorbid diagnosis remain 
unknown. For this study, we investigated the extent that a comorbid di-
agnosis of FM with insomnia (FM-I) was associated with decreased cor-
tical gray matter (GM) (i.e., cortical ribbon) in brain regions associated 
with the aforementioned processes compared to a group of age-matched 
healthy controls (HC).
Methods: The T1-weighted MRI scans from 32 females (21 with a 
FM-I diagnosis) were normalized to standardized space, corrected for 
scanner inhomogeneity, and interpolated to 0.5mm3. The cerebellum 
and sub-cortical structures were removed prior to segmenting the images 

into GM, white matter (WM), and cerebral-spinal fluid (CSF). Finally 
the GM images were aligned and inflated for the statistical analyses.
Results: Consistent with our hypotheses, FM-I was associated with sig-
nificant decreases among cognitive, affective, and sensory brain regions. 
For example, there were group differences of GM in: the posterior cin-
gulate (p < .05), primary somatosensory cortex (p < .001), primary mo-
tor cortex (p < .01), and para- hippocampal gyrus (p ≤ .01).
Conclusion: These results suggest that a comorbid diagnosis may re-
sult in accelerated gray matter loss that cannot be directly attributed to 
age-related cortical thinning. Consistent with the cognitive activation 
theory, abnormal HPA axis functioning, associated with insomnia and 
chronic pain, may be associated with detrimental changes in cortical 
morphology vis-a-vis cortisol dysregulation, which could result in tis-
sue damage or loss. The results from this study highlight the need to 
further investigate the structural and functional sequelae of the comorbid 
diagnosis of chronic-pain and insomnia and the neural correlates associ-
ated with treatment, which, if successful, may help to ‘reverse’ the gray 
matter atrophy.
Support (If Any): The project described was supported by Award Num-
ber R01AR055160 and R01AR055160-S1 ARRA Supplement from the 
National Institute of Arthritis and Musculoskeletal and Skin Diseases. 
The content is solely the responsibility of the authors and does not nec-
essarily represent the official views of the National Institute of Arthritis 
and Musculoskeletal and Skin Diseases (Christina S. McCrae, Ph.D., PI; 
Michael E. Robinson, Ph.D., co-PI).

0624
DISPARITY IN INSOMNIA COMPLAINTS AMONG ADULTS 
IN THE UNITED STATES: SUMMARY OF THE NATIONAL 
AMBULATORY MEDICAL CARE SURVEY (1992-2009)
Adegoke K, Xu Y, Desai U, Schwartz SW
University of South Florida, Tampa, FL, USA

Introduction: Insomnia is the most prevalent sleep disorder. Many 
sleep studies have assessed the prevalence and incidence of insomnia 
complaints via survey, but we found no study enumerating doctor office 
visits for insomnia. This study examined the trends of insomnia com-
plaints made to a doctors’ office across different age-groups, sex, and 
racial groups in the US over the past 18 years.
Methods: Utilizing records from the National Ambulatory Medical Care 
Survey (NAMCS) for 1992-2009, this study summarized the rates of 
insomnia complaint based on the US census among adults age 25years 
and older in the US. Insomnia as one of the main reasons for office visit 
was the key variable examined. The study period was separated into five 
different time points: 1992/1993, 1996/1997, 2000/2001, 2004/2005 
and 2008/2009. The crude rates of insomnia complaint per 10,000 vis-
its for the general population, different racial and ethnic groups, age-
groups and sex categories were calculated and compared over a period 
of 18years.
Results: The estimated number of office visits due to insomnia increased 
steadily from 5.1 million to 12.6 million between 1992 and 2009. The 
rates of visits due to insomnia complaints increased from 79.1/10,000 
persons to 159.5/10,000 persons. From 1992-2009, the greatest increase 
in number of office visits were 130% for adults aged 25-44 years, 125% 
for whites, and 111% for females. Among blacks, the number of office 
visits decreased by 6.8% during the same time frame.
Conclusion: Between 1992 and 2009, insomnia complaints among 
adults in the United States have doubled. The rate of increase in insom-
nia complaints was disproportionately higher among whites, females 
and young adults. However, among blacks the rates of insomnia com-
plaints have decreased. Access to care or medical mistrust may explain 
this disparity in insomnia complaints among blacks.
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FAMILIAL RISK OF INSOMNIA IS ASSOCIATED WITH A 
BLUNTED CORTISOL RESPONSE TO STRESS
Mengel H, Roth T, Roehrs T, Singh M, Drake C
Sleep Medicine, Henry Ford Health System, Detroit, MI, USA

Introduction: Family history of insomnia is an established risk factor 
for insomnia. As insomnia is often precipitated by stress, we sought to 
determine if this predisposing factor of insomnia was associated with 
an abnormal stress response (physiological/psychological) during a vali-
dated laboratory model of stress.
Methods: Stress reactivity was measured with the Trier Social Stress 
Test (TSST) in participants with low (n=21; neither biological parents 
with insomnia), medium (n=16; One biological parent with insomnia), 
or high familial risk (n=7; both biological parents with insomnia). The 
TSST is a validated psychosocial stress challenge (consisting of a pub-
lic speaking and mental arithmetic task) that induces behavioral and 
physiological stress responses. Subjects with sleep/psychiatric/medical 
disorders were excluded. Salivary cortisol and alpha amylase (AA) (12 
assays in 5-10min intervals) and cardiovascular measures (systolic dia-
stolic blood pressures and heart rate) were collected before, during, and 
following the TSST. Stress and anxiety ratings (Visual Analogue Scale, 
VAS; State-Trait Anxiety Inventory, STAI; Perceived Stress Scale, PSS) 
were collected prior to, during, and on recovery from the TSST. Two-
factor (Familial Risk x Time) repeated measures ANCOVAs co-varying 
for age and gender were conducted.
Results: The TSST produced significant increases in psychological 
(VAS and STAI; p<.05) and physiological (AA, HR, BP; p<.05) re-
sponses. However, cortisol responses were dependent on familial risk 
(Familial Risk x Time interaction, p< .001). Despite otherwise normal 
biological and psychological responses to the TSST, family history of 
insomnia (both parents) was associated with a blunted cortisol response 
(p <.01). PSS was negatively correlated(r=-.33, p < .05) with the blunted 
cortisol response (p<.05).
Conclusion: Familial risk for insomnia is related to a blunted cortisol 
response to stress despite otherwise normal psychological (anxiety/
stress) and physiological (cardiovascular/sympathetic) responses to the 
standardized stressors of public speaking and mental arithmetic tasks.
Support (If Any): NIMH Grant MH082785 (CLD)
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Introduction: Eye movements (EMs) during REM are usually linked 
to dream imagery activity. A lower number of EMs has been reported 
in insomnia sufferers (INS) compared to good sleepers (GS). However, 
EM density has not been investigated as a measure of cognitive activity 
in different types of INS. The present study is aimed at evaluating the 
density of EMs in GS and two INS types, paradoxical (PARA-I) and 
psychophysiological (PSY-I).
Methods: 19 GS [Mean age=31.9(6.1)], 13 PSY-I [36.1(8.5)] and 11 
PARA-I [37.2(8.8)] completed four PSG nights. Nights 2 and 3 were 
used. An EM was defined as a fluctuation ≥25uV from baseline recorded 
EOG. The total number of EMs (TEMs) and a density score (DEMs: 
TEMs/minutes of REM) were computed. Significance level was set 
at .05.
Results: Repeated measures ANOVAs were performed on TEMs, 
minutes of REM and DEMS. No main effect of groups [F(2, 34) = 
.43, p≤.52] or nights [F(2, 34) = 2.31, p≤.12] were found for TEMs. 
A between groups significant difference [F(2, 34) = 4.29, p≤.02] was 

found for minutes of REM, PARA-I spending less time in REM than GS 
(p≤.03) and tending to have less REM than PSY-I (p≤.07). No main ef-
fects of groups [F(2, 34) = 1.61, p≤.21] or nights [F(2, 34) = .09, p≤.76] 
were found for DEMs.
Conclusion: While all groups were similar on TEMs and DEMs, GS 
and PSY-I spent more time in REM than PARA-I. Since more TEMs 
and greater DEMs should be linked to greater cognitive activity (greater 
dream imagery/vividness), these measures might translate in hyper-
arousal during REM. As such, dream imagery might differ between 
groups, being less intense in PARA-I than in PSY-I. Consequently, 
PARA-I might misperceive REM as wake. Hyperarousal would thus 
be reflected through a different type of information processing between 
PARA-I and PSY-I. These hypotheses remain to be tested.
Support (If Any): Supported by les Fonds de la Recherche en Santé 
du Québec (ADP) and the Canadian Institutes of Health Research (CB; 
#86571).
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DOES ENHANCED INFORMATION PROCESSING PLAY 
A ROLE IN SLEEP-MAINTENANCE DIFFICULTIES 
ASSOCIATED WITH INSOMNIA ?
Lefrançois J1,2, Pedneault-Drolet M1,2, Ceklic T1,2, Turcotte I1,2, 
Bastien CH1,2
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Introduction: The neurocognitive and psychobiological models of 
insomnia focus on sleep-onset difficulties by suggesting that a higher 
cortical arousal during sleep-onset interferes with sleep initiation. It has 
however been shown that insomnia sufferers (INS) present a higher cor-
tical activation than good sleepers (GS) at both sleep-onset and night-
time. A higher cortical activation is associated with enhanced vigilance 
(which can be measured with event-related potentials) and should thus 
also interfere with sleep maintenance by making the sleeper vulnerable 
to environmental stimuli. The same phenomenon might therefore ex-
plain both sleep initiation and maintenance difficulties.
Methods: Sixteen GS (Mage = 32.5 y) and sixteen INS suffering from 
sleep-maintenance difficulties (Mage = 33.5 y) underwent four PSG 
nights in the sleep laboratory. Event-related potentials were recorded 
all night on Night4 using an oddball paradigm. N1, P2 and N350 com-
ponents were measured during early and late-night stage 2, SWS and 
REM. Independent samples T-Tests were used to compare the amplitude 
(µV) and latency (ms) for each component between groups.
Results: The INS group presented a larger N350 to standard tones dur-
ing SWS at Cz (p=0.047) and a larger N1 to deviant tones during REM 
at Fz (p=0.005) and Cz (p=0.051).
Conclusion: A higher level of vigilance (larger N1) in response to 
disturbing stimuli during REM was observed among INS. Since most 
spontaneous microarousals happen during REM sleep due to the higher 
cortical activation, an enhanced vigilance during that period might fa-
cilitate awakenings. INS also allocate more energy in order to inhibit 
the processing of standard stimuli during SWS; they might be more dis-
turbed by those stimuli which could lead to a lightening of sleep. These 
results suggest that the higher cortical activation observed during sleep 
among INS translates in a higher vulnerability to environmental stimuli 
which could explain the more frequent awakenings.
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OVERESTIMATION OF COMMUNICATION 
EFFECTIVENESS: COMPARISON BETWEEN GOOD AND 
POOR SLEEPERS
Davison R1, Espie CA3, Kyle SD2
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Introduction: Previous literature indicates that healthy individuals 
tend to significantly overestimate their success rate when attempting 
to communicate an ambiguous statement. This adaptive phenomenon 
has been termed the ‘illusion of transparency’ and has been found to 
be absent in those endorsing fears concerning negative evaluation. The 
present study assessed whether the ‘illusion of transparency’ was also 
present in poor sleepers, a group who commonly report difficulties with 
social functioning.
Methods: Thirty participants (26 female; Mean age =28.2, SD=10.2) 
split into two groups based on PSQI and ISI scores [16 good sleepers 
(GS); 14 poor sleepers (PS)], completed a task which involved reading 
out loud, to a confederate ‘listener’, 12 syntactically ambiguous and 4 
lexically ambiguous statements. The participant indicated which one of 
the two possible meanings of the statement they believed the ‘listener’ 
had interpreted from their reading (Perceived), which was subsequently 
compared to the listeners recorded answer (Actual). A difference score 
was calculated per participant, with positive scores indicating that the 
participant had overestimated their success rate.
Results: As expected, groups were significantly different with respect to 
PSQI scores (GS Mean=2.7, SD=1.4; PS Mean=11.1, SD=2.8) and ISI 
scores (GS Mean=1.1, SD=.9; PS Mean=15.0, SD=3.5). A 2x2 mixed 
ANOVA revealed a significant group (GS v PS) x task (syntactic, lexi-
cal) interaction (p<.05). Follow-up comparisons indicated that while GS 
tended to perceive performance as better than actual performance on the 
lexical task (Mean= + 23.4%, SD=6.5), consistent with the illusion of 
transparency, PS did not (Mean= -14.3%, SD=7.0, p<.001).
Conclusion: While still preliminary, the present study indicates that dur-
ing a lexically ambiguous task, poor sleepers do not show the same ‘illu-
sion of transparency’ effect that is present in normal sleepers. Our results 
may relate to increased internal monitoring in poor sleepers which leads 
to a more accurate (though pessimistic) appraisal of performance during 
communication.

0629
MALADAPTIVE SLEEP BELIEFS AND STRESS-RELATED 
SLEEP VULNERABILITY PREDICT INSOMNIA AT A LONG-
TERM FOLLOW-UP
Yang C1,2, Hung C1

1Department of Psychology, National Cheng Chi University, Taipei, 
Taiwan, 2Research Center for Mind, Brain, and Learning, National 
Cheng Chi University, Taipei, Taiwan

Introduction: Both maladaptive sleep beliefs and vulnerability to 
stress-related sleep disturbances were proposed to be predisposing fac-
tors for insomnia. However, most studies addressing these factors were 
cross-sectional in nature and could not infer causal relationships. The 
current study used a 6-year follow-up to examine the predisposing roles 
of these two factors and their interactions with major life stressors.
Methods: 330 out of 528 college students who participated in a study in 
2006 agreed to be contacted for follow-up evaluations. 192 were reached 
by emails or phone calls in 2012, and 117 participated (M:F=51:66; 
mean age=25.6) in the follow-up. They completed a package of ques-
tionnaires including Dysfunctional Beliefs and Attitudes about Sleep 
Questionnaire,10-item version (DBAS-10), Ford Insomnia Response to 
Stress Test (FIRST), and Pittsburgh Sleep Quality Index (PSQI) in 2006 
and completed Insomnia Severity Index (ISI) and Life Experiences Sur-

vey (LES) for negative life events in the past 3 years in addition to the 
baseline questionnaires.
Results: 14 of the participants were found to suffer from insomnia as 
measured by the ISI (cut-off=10). Logistic regression showed that scores 
on both DBAS-10 and FIRST could predict insomnia at follow-up with 
the control of baseline PSQI. LES also showed significant predictability. 
When the interactions of DBAS-10 by LES and FIRST by LES were 
added, both DBAS-10 and FIRST remain to be significant predictors 
while the FIRST by LES interaction showed a near-significant trend in 
predicting insomnia (p=.099).
Conclusion: This longitudinal study showed that both maladaptive 
sleep beliefs and vulnerability to stress-related sleep disturbances are 
predisposing factors for insomnia. Although the stress-related sleep vul-
nerability is expected to lead to insomnia through an interaction with 
major life stressors, the extent of the interaction is only minimal. The 
maladaptive sleep beliefs, on the other hand, showed a predisposing ef-
fect to insomnia independent from the influences of negative life events.
Support (If Any): The study is partially supported by the National Sci-
ence Council of Taiwan (NSC98-2410-H-004-023-MY3)

0630
INSOMNIA DISORDER IS ASSOCIATED WITH INCREASED 
CORTISOL AWAKENING RESPONSE IN ADULTS AND 
ADOLESCENTS
Zhang J, Lam J, Li S, Yu M, Wing YK
Department of Psychiatry, The Chinese University of Hong Kong, 
Hong Kong, China

Introduction: There was contradictory evidence in the relationship 
between insomnia and HPA axis (cortisol levels), which might be re-
lated to small sample size and heterogeneity of studies. We aimed to 
explore the differences in serial salivary cortisol between insomniac and 
non-insomniac subjects recruited from a large scale community-based 
family study.
Methods: A total of 166 families completed both clinical diagnostic in-
terview for insomnia and serial salivary cortisol, which consisted of 244 
parents (69 insomniacs and 175 non-insomniacs) and their 248 adoles-
cent offsprings (72 insomniacs and 176 non-insomniacs). The pubertal 
status in adolescents was assessed by Tanner stage scale.
Results: Insomniac adults had similar cortisol level upon awakening (0 
minute after awakening) (10.31 ± 1.06 nmol/dl vs. 10.53 ± 1.04 nmol/
dl, p=0.74), marginally increased cortisol levels (11.57 ± 1.06 nmol/dl 
vs. 10.27 ± 1.04 nmol/dl, p=0.07), and significantly increased cortisol 
awakening response (area under the curve, AUCincrease) (1.33 ± 1.01 
nmol/dl vs. -0.15 ± 1.00 nmol/dl, p=0.04) when compared with non-
insomniac adults. In adolescents, there were no overall differences in 
cortisol levels between insomniacs and non-insomniacs. However, there 
was significant interaction between pubertal status and insomnia disor-
der on AUCincrease. Similar to adults, post-pubertal insomniac ado-
lescents (Tanner stage 5) had higher AUCincrease than non-insomniac 
adolescents (2.50 ± 1.11 nmol/dl vs. -0.61 ± 1.14 nmol/dl) but pre-pu-
bertal insomniac adolescents (Tanner stages 1 and 2) had actually lower 
AUCincrease than non-insomniac adolescents (-2.60 ± 1.15 nmol/dl vs. 
-2.35 ± 1.34 nmol/dl) (interaction (p=0.009).
Conclusion: Insomnia is associated with increased cortisol awakening 
response in adults and post-pubertal adolescents. There is a complex re-
lationship between pubertal status and HPA axis in adolescent insomnia.
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SELF-REPORTED SPONTANEOUS PAIN IS INCREASED IN 
INSOMNIA WITH OBJECTIVE SLEEP IMPAIRMENT
Lim AS1,2, Simpson N3, Nemeth E4,5, Scott-Sutherland J4,5, 
Mullington JM4,5, Haack M4,5

1Neurology, University of Toronto, Toronto, ON, Canada, 2Neurology, 
Sunnybrook Health Sciences Centre, Toronto, ON, Canada, 3Psychiatry 
and Behavioral Science, Stanford School of Medicine, Palo Alto, CA, 
USA, 4Neurology, Beth Israel Deaconess Medical Center, Boston, MA, 
USA, 5Neurology, Harvard Medical School, Boston, MA, USA

Introduction: Individuals with primary insomnia experience more 
spontaneous pain than controls. However, it is unknown whether this is 
related to objective differences in sleep architecture, or to psychological 
factors that accompany insomnia.
Methods: We studied 31 individuals with chronic primary insomnia 
by DSM-IV-TR criteria (mean age 25.4, 69% female) and 19 subjects 
without insomnia (mean age 25.4, 68% female). After screening to ex-
clude medical and psychiatric comorbidities, all underwent 14 days of 
actigraphy in their usual environments. Average sleep latency (SL) and 
wake time after sleep onset (WASO) for each subject over the 2-week re-
cording period were calculated from the actigraphy data. Subjects were 
classified into 3 groups: 1) subjects without insomnia 2) subjects with in-
somnia but without objective actigraphic abnormalities (i.e. SL<30min 
and WASO<30min) 3) subjects with insomnia and objective actigraphic 
abnormalities (i.e. SL>30min or WASO>30min). Concurrently with the 
actigraphy recordings, subjects documented the intensity of daily spon-
taneous pain symptoms (headache, muscle pain, stomach pain etc.) us-
ing visual analogue scales (0 - no pain to 100 - a very high intensity of 
pain). The average pain intensity over the recording period was calcu-
lated for each subject. Self-perceived quality of life, stress, and anxiety 
were assessed using the SF-36, Perceived Stress Scale, and State Trait 
Anxiety Inventory.
Results: Overall, subjects with insomnia had higher spontaneous pain 
scores than controls (p<0.001). However, when subjects with insomnia 
with and without objective actigraphic abnormalities were analyzed 
separately, those with objective abnormalities had pain scores signifi-
cantly higher than controls (p=0.00034) whereas those without did not 
(p=0.13). This difference between subgroups of subjects with insomnia 
remained even after adjusting for self-perceived stress, mental health 
quality of life, and anxiety.
Conclusion: Objective sleep abnormalities contribute to the increased 
spontaneous pain experienced in individuals with primary insomnia.

0632
RELATIONSHIP AMONG NIGHTMARE, INSOMNIA AND 
DEPRESSION AMONG RESIDENTS IN JAPANESE RURAL 
COMMUNITY
Nakajima S1,2,3,4, OKAJIMA I1,2,3, Sasai-Sakuma T1,2, Komada Y1,2,3, 
Nomura T5, Inoue Y1,2,3, Takahashi K6

1Department of Somnology, Tokyo Medical University, Tokyo, Japan, 
2Neuropsychiatric Research Institute, Japan Somnology Center, 
Tokyo, Japan, 3Yoyogi Sleep Disorder Center, Tokyo, Japan, 4National 
Center for Cognitive Behavior Therapy and Research, Tokyo, Japan, 
5Department of Neurology, Institute of the Neurological Sciences, 
Tottori University Faculty of Medicine, Tottori, Japan, 6Japan 
Foundation for Neuroscience and Mental Health, Tottori, Japan

Introduction: Nightmare is known as a risk factor for causing depres-
sion and aggravation of insomnia. The aim of this study was to clarify 
the relationship among frequency of nightmare, insomnia and depres-
sion among Japanese sample.
Methods: This cross-sectional survey was conducted on residents in a 
rural community of Japan. A total of 2822 persons were eligible for this 
questionnaire survey including demographic variables, sleep hygiene 
related variables, the Pittsburgh Sleep Quality Index (PSQI) assessing 

the severity of insomnia, and a 12-item version of the Center for Epide-
miological studies Depression scale (CES-D) manifesting the severity 
of depression. The frequency of nightmare was assessed with an item of 
nightmare on the PSQI.
Results: Subjects comorbid with both nightmare at least once a week 
and insomnia (PSQI≧5) had severer depressive symptom than those 
with only one of those symptoms (p<0.01). Multiple logistic regression 
analysis revealed that nightmare, insomnia, habitual smoking and age 
were significantly associated with the existence of depression, but odds 
ratio was higher in the former two variables compared with the latter 
two variables (nightmare: adjusted OR=2.32 [Cl: 1.83-2.95], p<0.001; 
insomnia: adjusted OR=3.56 [Cl: 2.92-4.36], p<0.001; habitual smok-
ing: adjusted OR=1.33 [Cl: 1.07-1.67]. p<0.05; age: adjusted OR=0.81 
[0.67-0.99], p<0.05).
Conclusion: Coexistence of nightmare and insomnia was thought to 
synergistically aggravate depressive symptom. Moreover, both night-
mare and insomnia may independently become a risk factor for the de-
pression in the Japanese rural population.

0633
PROBLEMS WITH SLEEP INITIATION AND SLEEP 
MAINTENANCE CORRELATE WITH FUNCTIONAL 
CONNECTIVITY AMONG PRIMARY SENSORY CORTICES
Killgore WD1,2, Schwab ZJ1, Kipman M1, DelDonno S1, Weber M1,2

1McLean Hospital, Belmont, MA, USA, 2Harvard Medical School, 
Boston, MA, USA

Introduction: The hyperarousal theory of insomnia suggests that dif-
ficulty initiating or maintaining sleep occurs as a result of increased 
cognitive and physiological arousal brought on by acute stressors and 
associated cognitive rumination, placing the individual in a perpetual 
cycle of hyperarousal and increased sensitivity to sensory stimulation. 
We tested the hypothesis that difficulty initiating or maintaining sleep 
would be associated with increased functional connectivity among pri-
mary sensory processing and motor planning regions.
Methods: Fifty-eight healthy adults (29 men, 29 women), between 18-
45 years completed a self-report inventory about sleep onset and mainte-
nance problems and underwent a 6-minute resting state functional MRI 
scan at 3T. Bilateral regions of interest (ROIs) were placed in primary 
visual cortex, auditory cortex, olfactory cortex, and the supplementary 
motor cortex and the mean processed signal timecourse was extracted 
and correlated with the other ROIs.
Results: 26% of the sample reported difficulty falling asleep at least 1 or 
more times per week, while 19% had difficulty maintaining sleep at least 
1 or more times per week. Difficulty falling asleep was associated with 
increased functional connectivity between the primary visual cortex and 
other sensory regions such as the primary auditory cortex, olfactory cor-
tex, and the supplementary motor cortex. Primary auditory cortex also 
showed greater connectivity with supplementary motor cortex for those 
with sleep initiation problems. Problems with sleep maintenance were 
associated with greater connectivity between the primary visual cortex 
and olfactory cortex.
Conclusion: Consistent with the predictions of the hyperarousal model, 
difficulty falling asleep was associated with greater functional connec-
tivity among primary sensory and supplementary motor cortices. Such 
augmented functional connectivity among poor sleepers may contribute 
to sustained sensory processing of environmental stimuli and motor rest-
lessness, potentially prolonging the latency to sleep.
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PRIMARY SLEEP DISORDERS AND EEG ANOMALIES IN 
PATIENTS WITH CHRONIC DIFFICULTIES INITIATING 
AND/OR MAINTAINING SLEEP, AND NON-RESTORATIVE 
SLEEP
Awirutworakul T, Brott K, Kwong T, Moldofsky H
Centre for Sleep and Chronobiology, Toronto, ON, Canada

Introduction: Complaints of chronic difficulties initiating and/or main-
taining sleep (DIMS), and non restorative sleep (NRS) pose dilemmas 
regarding the diagnostic value of the sleep laboratory. We hypothesize 
that these symptoms are associated with a primary sleep disorder.
Methods: Within a cohort of 1023 consecutive patients who attended 
a sleep lab, we identified 93 patients (36 M, 57 F, mean age 48.7 +/- 
17.3, BMI 27.1 +/- 6.6) referred for investigations of chronic DIMS, 
and 73 patients (14M, 59 F, mean age 45.9 +/- 12.9, BMI 26.8 +/- 6.2) 
for chronic NRS. All patients had standard PSG analysis including al-
pha EEG anomalies, and Cyclical Alternating Pattern (CAP) and were 
coded using ICSD-1. Patients who returned for consultation received a 
clinical diagnosis.
Results: Of the 93 DIMS patients, 23 (24.7%) had PSG features of 
DIMS and, of the 62 DIMS patients returning for consultation, 6 (9.6%) 
had a clinical features of DIMS. Of the 73 NRS patients, 11 (15.0%) had 
PSG features of DIMS, and of the 43 patients returning for consulta-
tion, 3 (6.9%) had clinical features of DIMS. Both the NRS and DIMS 
were more likely to show PSG features of a primary sleep disorder than 
PSG features of DIMS (p=0.004). Common PSG features within the 
DIMS group were Alpha EEG disorder (40.9%), CAP (32.3%), PLMD 
(32.3%), and RLS (29.0 %), and within the NRS group Alpha EEG dis-
order (45.2%), CAP (37.0%), PLMD (32.3%), and OSAS (26.0%) were 
common. Common clinical diagnoses within the DIMS group were 
PLMD (45.1%), RLS (27.5%), Depression (22.5%), and CAP (11.2%), 
and within the NRS group Fibromyalgia (32.6%), OSAS (25.5%), CAP 
(20.9%), and Depression (22.5%) were common.
Conclusion: This study confirms that patients with complaints of chronic 
DIMS and NRS, show a high proportion of primary sleep disorders and 
EEG disturbances; justifying the use of PSG in assessing these patients.

0635
TYPE 2 DIABETES AND INSOMNIA: IMPACT ON 
METABOLIC CONTROL
Tannas CL, Davis JE
Nursing, Wayne State University, Detroit, MI, USA

Introduction: Affecting nearly 21 million Americans, type 2 diabetes 
is a major health care concern. The focus of diabetes management is 
to maintain blood glucose control close to normal to prevent diabetes 
complications, improve quality of life and to extend life expectancy. Re-
search has reported a relationship between sleep quantity and quality 
and diabetic metabolic control.
Methods: The purpose of this 11-week intervention study was to ex-
amine the effects of Cognitive Behavioral Therapy (CBTI) on insomnia 
severity, sleep quality and sleep quantity in women aged 56-69 years of 
age with type 2 diabetes and insomnia. The secondary purpose of this 
study was to determine if changes in sleep quality and quantity impacted 
diabetes metabolic control as measured by A1C and affected the diabe-
tes self-management behaviors of physical activity, appetite and weight 
management.
Results: The Insomnia Severity Index (ISI) reported that the partici-
pants, as a group, were found to have moderate level insomnia prior to 
the intervention and sub threshold insomnia at the three-week follow-
up session. Using the Analog Appetite Scale, a statistically significant 
reduction in appetite for sweets (r=-0.83,p=0.005) was reported to be 
associated with improved sleep quality as reported by the Pittsburgh 
Sleep Quality Index. Results of the Physical Activity Scale reported an 
increase in the mean number of minutes in seven of the eight measures 

from pretest to 3-week follow-up and a statistically significant increase 
in the aerobics category (r=-.69,p=0.040). Although not statistically 
significant , the A1C levels reduced from .1 - .8% from pretest to the 
three-week follow-up for 8 out of the 9 participants. Actigraphy reported 
a statistically significant reducation of sleep quantity at the three-week 
follow-up as a result of sleep restriction.
Conclusion: Results of this study suggest that improved sleep quality 
may decrease attetite for sweets, and increase physical activity levels 
of those with type 2 diabetes. In addition, a decrease in A1C levels 
suggests that improved sleep quality improves diabetic metabolic con-
trol for post-menopausal women with type 2 diabets. Further research 
is recommended.

0636
THERMOREGULATORY RESPONSES AND SLEEP-ONSET 
IN PRIMARY INSOMNIA: PRELIMINARY RESULTS
Miller C1,2, Gordon CJ1,3, Yee BJ1, Mullins AE1, Kyle SD4, Grunstein R1

1NHMRC Centre for Integrated Research and Understanding of 
Sleep (CIRUS), Woolcock Institute of Medical Research, University 
of Sydney, Sydney, NSW, Australia, 2Institute of Neuroscience & 
Psychology, University of Glasgow, Glasgow, United Kingdom, 
3Sydney Nursing School, University of Sydney, Sydney, NSW, 
Australia, 4Division of Clinical Psychology, School of Psychological 
Sciences, University of Manchester, Manchester, United Kingdom

Introduction: Data are equivocal regarding skin temperature (Tsk) dif-
ferences in insomnia compared with good sleepers. Hyperarousal states 
may alter peripheral vasomotor responses prior to sleep onset perturbing 
normal heat dissipation responses, thereby lengthening sleep onset la-
tency (SOL). However, subjective thermal sensation was not quantified 
previously and we hypothesized that Tsk perception is altered in distal 
body regions with insomnia (Insm pts) at sleep initiation.
Methods: Fourteen primary Insm pts (8 females; mean age=37.4) have 
undergone overnight polysomnography. Skin temperatures were mea-
sured on 12 body sites (forehead, chest, upper arm, scapula, forearm, 
hand, fingertip, abdomen, upper leg, calf, foot, and toe) and sampled 
at 60s. Immediately prior to lights out, subjective thermal sensation 
was quantified for whole-body, proximal and distal skin sites using a 
13-point thermal sensation scale (1=unbearably cold to 13=unbearably 
hot, with 7=neutral). An objective Distal-proximal gradient (DPG) was 
calculated; difference between distal (hand, finger, foot, toe) and proxi-
mal (forehead, chest, abdomen).
Results: Insm pts perceived their feet/toes to be significantly colder 
compared to their whole body (p < 0.05), but not their hands/fingers. 
Subjective thermal sensation was not correlated with respective Tsk 
regions, suggesting a degree of thermal-misperception at sleep onset. 
However, unlike previously reported healthy individuals, DPG was not 
associated with objectively-defined SOL (r = -0.38, p > .05). Discrete 
skin temperature gradients between forearm-finger and calf-toe did not 
reveal any association with SOL. Temperature measures did not corre-
late with morning estimates of subjective SOL.
Conclusion: These preliminary findings indicate that in primary insom-
nia, subjective thermal sensation does not correlate with objective skin 
temperature at sleep onset and may suggest thermal-misperception prior 
to sleep. Data collection is ongoing but given the small and heterogeneous 
sample without controls, these findings are necessarily preliminary.
Support (If Any): National Health and Medical Research Council 
(NHMRC, Australia), Centre for Integrated Research and Understand-
ing of Sleep (CIRUS)
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THE EFFECT OF SLEEP MIDPOINT ON POSITIVE AFFECT 
IS MODERATED BY INSOMNIA SEVERITY IN KNEE 
OSTEOARTHRITIS PATIENTS
Finan P, Coryell VT, Swedberg L, Smith MT
Psychiatry and Behavioral Sciences, Johns Hopkins School of 
Medicine, Baltimore, MD, USA

Introduction: Recent evidence suggests that delayed sleep midpoint, 
a measure of circadian sleep phase, erodes positive affect (PA), an im-
portant coping resource for patients with chronic pain. However, it is 
unclear if and how these effects are manifested in patients with chronic 
pain and insomnia. In the present study, we investigated whether delayed 
sleep midpoint is associated with deficits in positive and/or negative af-
fect (NA) in patients with knee osteoarthritis (K-OA), and whether those 
associations differ as a function of insomnia symptoms.
Methods: Forty-seven males and 95 females with K-OA (Mean Age = 
60.91; SD = 9.56) completed up to 2 weeks of actigraphy and electronic 
daily diaries. One hundred-nine K-OA patients met research diagnostic 
criteria for insomnia based on a clinical interview. Sleep midpoint was 
averaged over actigraphy days. PA and NA were averaged across di-
ary days. Insomnia severity was measured with the Insomnia Severity 
Index. Multiple regression models controlled for the opposite valence 
affect to partial out overlapping variance.
Results: In main effect analyses, delayed sleep midpoint was associated 
with significantly higher NA (p = .001), but not PA (p = .39), whereas in-
somnia severity was associated with significantly higher NA and lower 
PA (ps = .001). The relationship of sleep midpoint and affect did not 
change as a function of insomnia diagnosis. However, a significant in-
teraction between sleep midpoint and insomnia severity was observed 
for PA (p = .01), such that PA declined as the delay in sleep midpoint 
increased only among those with lower insomnia symptoms. No interac-
tion was observed for NA.
Conclusion: In K-OA patients, the deleterious effect of a delayed sleep 
phase on PA becomes evident as the severity of insomnia decreases. As 
such, intervening to adjust sleep phase may improve PA even for those 
who do not report substantial sleep impairment.
Support (If Any): R01 AR054871-05 (MT Smith, PI) T32 NS070201 
(GG Page, PI)

0638
SURFACE-BASED MORPHOMETRY DETECTS 
HIPPOCAMPAL SUBFIELD ATROPHY IN PATIENTS WITH 
CHRONIC PRIMARY INSOMNIA
Joo E1,2, Kim H3, Song P4, Hong S1

1Neurology, Samsung Medical Center, Sungkyunkwan University 
School of Medicine, Seoul, Republic of Korea, 2Neurology, 
Northwestern University Feinberg School of Medicine, Chicago, 
IL, USA, 3Neuroimaging of Epilepsy Laboratory, Department of 
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Introduction: Despite frequent reports of memory loss in patients with 
primary insomnia and increasing studies suggesting metabolic and 
physiological hippocampal alterations related to chronic sleep debt, 
there have been controversies over hippocampal volume reduction. Our 
purpose was to investigate the differences in hippocampal subfields vol-
umes of patients relative to controls and the relationships with clinical 
and neuropsychological features.
Methods: 27 patients and 30 age-/gender-matched controls (mean: 
51 years) underwent MRI and overnight polysomnography. Manually 
traced hippocampal labels were converted to surface meshes using a 
spherical parameterization, allowing inter-individual point correspon-
dences. Surfaces were then aligned to the mean surface of controls, 

yielding vertex-wise displacement vectors. From these vectors, we 
computed the Jacobian determinant that explains growth/shrinkage in a 
unit-size cube defined on each vertex. We assessed group differences in 
local volume using vertex-wise two-tailed t-tests. To assess the associa-
tion of volume alterations with demographics, Pittsburgh Sleep Quality 
Index (PSQI), and neuropsychological scores, we computed correlation 
coefficient r. Significances were thresholded using the false discovery 
rate with FDR<0.05. According to histology, we schematically outlined 
subfields on the template
Results: Mean insomnia history was 7.6 years. All hippocampal sub-
fields were atrophied in patients and the largest atrophy was found on 
the inferomedial surface of CA2-4 and DG (FDR<0.05). A focal CA1 
atrophy was localized in left hippocampal head (FDR<0.05) while right 
CA1 atrophy was more diffused in the body (FDR<0.005). Smaller left 
subfield atrophy in patients were associated with impaired verbal memo-
ry (r=0.42) and lower performance in attention and frontal lobe function 
(r<-0.64). CA1 volumes correlated negatively with PSQI scores (r<-
0.53) and arousal indices on polysomnography (r<-0.42).
Conclusion: This study revealed that hippocampal subfields atrophy is 
present in patients and furthermore is related to poorer sleep quality as 
well as attention/frontal lobe dysfunction which are frequently accom-
panied in patients with insomnia.

0639
SLEEP FACILITATION BY ARTIFICIAL CARBONATED 
BATHING; EEG, CORE, PROXIMAL, AND DISTAL 
TEMPERATURE EVALUATIONS
Ito SU1, Kanbayashi T2, Wakasa M1, Ito W2, Yoshida M3, Shimizu K2, 
Echizenya M2, Shimizu T2, Nishino S4

1Physical Therapy, Akita University Graduate School of Health 
Sciences, Akita, Japan, 2Neuropsychiatry, Akita University Graduate 
School of Medicine, Akita, Japan, 3SleepWell CO., Ltd, Osaka, Japan, 
4Sleep Disorder/Sleep Center, Stanford University, Psychiatry and 
Behavioral Sciences, Stanford, CA, USA

Introduction: Bathing, especially with hot spring with various mineral 
compositions, is known to facilitate/improve sleep by warming the body. 
Previous our study examined that Japanese hot spring bathing more spe-
cifically affected body temperature and sleep. Artificial carbonated bath-
ing is known to keep the body warm too. In this study, we evaluated the 
effects of usual (plain hot water; PH) and artificial carbonated bathing 
(ACB), hot spring (HS), on sleep using clinical thermometers and EEG.
Methods: Eight healthy men (average age 20.1 years) were included in 
the study. The subjects were divided into 4 groups and each group re-
ceived the ACB (1000ppm, pH4.7, Carbonic Nano, Crystal Giken CO., 
LTD), HS (Akita Onsen Satomi), PH bath and no bathing (NB) a week 
interval. The temperature of the bathwater was set to be 40 C degrees. 
Subjects soaked in the bath deep enough their chests touched the water at 
22:00 for 15 min. From the time they finished bathing to the next morn-
ing, we measured their core body temperature (CT: rectum), distal skin 
temperature (DT: top side of the foot), proximal skin temperature (PT: 
lower part of the clavicle) and EEG using a single channel portable device 
(Moomin-kei, SleepWell). Subjects were told to sleep from 24:00-7:00.
Results: The amount of delta power per min in the first sleep cycle sig-
nificantly increased in the bath groups (p<0.05, ANOVA), and the high-
est power was observed in ACB group. Bathing significantly increased 
CT and the subsequent declines during initial 40 minutes (p<0.05). The 
DPG decreased in the order of HS and PH, ACB, NB. HS group felt tired 
at after bathing and before going to bed.
Conclusion: As commonly accepted, we observed that bathing before 
sleep facilitates and improves the sleep. These sleep changes are associ-
ated with large decline in the elevated CT, increased heat dissipation and 
positive DPG values. Artificial carbonated bathig had the larger effects 
on these parameters without fatigue.
Support (If Any): The study was partially supported by the fund by 
Japan Health & Research Institute and Akita University.
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SLEEP AND DEPRESSION IN UNDERGRADUATE COLLEGE 
STUDENTS OVER TIME
Hanna C, Carter P
School of Nursing, The University of Texas at Austin, Austin, TX, USA

Introduction: The high stress and commitment of a college student 
results in constricted time, and therefore less time for sleep. College 
students report depressive symptoms that are consistent with levels re-
ported in the general population, but they are less likely to seek help than 
the general population. Chronic sleep restriction can increase the risk 
for depressive symptoms in college students. This study seeks to under-
stand this relationship over time in undergraduate students at a research 
intensive university.
Methods: This 12-week longitudinal study measures undergraduate 
sleep quality and depressive symptoms at three time points during the 
semester. Full time students from the University of Texas at Austin are 
being enrolled. The instruments used are the Insomnia Severity Index 
(ISI), two subscales of the PROMIS (Sleep Disturbance Scale & the 
Sleep Related Impairment Scale) and the Center for Epidemiological 
Studies Depression (CESD) scale. Measurements are taken at baseline, 
8 and 12 weeks.
Results: Data collection is ongoing. 63 students have enrolled, 40 have 
completed 2 measurement points and 25 have completed all 3 measure-
ments. Students are primarily female (90%), Latino (25%) or Caucasian 
(60%), freshmen (29%) or sophomores (20%), and living on (50%) or 
near (46%) the campus. Many of the students are majoring in nursing 
(52%), Natural Sciences (16%), or Business & Liberal Arts (16%), 
while 8% were undeclared. At baseline, students reported moderate in-
somnia levels (m=9;sd=4) sleep disturbances (m=21;sd=6), and daytime 
impairment (m=22;sd=6). Students also reported moderate depressive 
symptoms (m=16;sd=11). Sleep and depressive symptoms were cor-
related (r=0.68; p=.000). Analysis of sleep and depressive symptom 
changes over time are ongoing.
Conclusion: Students at research intensive universities often forgo sleep 
and thus suffer the consequences of impaired daytime function and de-
pressive symptoms. Sleep may be the key to help students help them-
selves function and feel better.

0641
SLEEP AFFECTS MY GRADES? PERCEPTIONS OF 
COLLEGE UNDERGRADUATES
Carter P, Schnyer R, Betcher M, Hanna C
School of Nursing, The University of Texas at Austin, Austin, TX, USA

Introduction: First year undergraduate students at research intensive 
universities spend years gaining admission. Unfortunately, many suf-
fer as they become independent adults with no ‘bed times’. In order to 
be academically successful, students must learn to structure their lives 
for success. These behavioral choices must rise to their attention and be 
deemed important to trigger change. We are exploring student percep-
tions of the relationships between sleep and performance.
Methods: This longitudinal study measures undergraduate sleep quality 
and perceptions of academic performance over time. First year students 
from The University of Texas at Austin are being enrolled. We are using 
the Insomnia Severity Index (ISI), two subscales of the PROMIS (Sleep 
Disturbance Scale & the Sleep Related Impairment Scale) and a Sleep 
in School scale. Measurements are taken at baseline, 8 and 12 weeks.
Results: Data collection is ongoing. 49 students have enrolled. Students 
are primarily female (92%), Latino (30%) or Caucasian (55%), living 
on (65%) or near (30%) the campus with one roommate (78%). There is 
a good mix of students across majors: Nursing (59%) and Natural Sci-
ences (16%), while 10% were undeclared. At baseline, students reported 
moderate insomnia levels (m=9;sd=4) sleep disturbances (m=21;sd=6), 
and daytime impairment (m=22;sd=6). Students also reported moderate 
academic performance problems (m=18;sd=6). Sleep and academic per-

formance indicators were significantly correlated in many areas. Analy-
sis of changes in sleep and perceptions of academic performance over 
time is ongoing and will be reported at the meeting.
Conclusion: New freedoms can come with a price. Teaching students 
how important sleep is to their goal of academic success is an impor-
tant lesson to learn early! How to sleep better may be one of the most 
important things we can teach them; but they have to be ready to learn. 
Readiness starts with perception of need.

0642
THE EFFECTS OF BENZODIAZEPINE RECEPTOR 
AGONISTS ON DRIVING PERFORMANCE AS ASSESSED BY 
STANDARD DEVIATION OF LATERAL POSITION
Verster J1, Eklov S2, Drake C2, Roth T2

1Pharmacology, Utrecht University, Utrecht, Netherlands, 2Sleep 
Medicine, Henry Ford Health System, Detroit, MI, USA

Introduction: The most commonly used hypnotics are the benzodi-
azepine receptor agonists (BzRAs) with the shorter acting agents only 
inducing sleep while the longer acting compounds induce and maintain 
sleep. The objective of this analysis is to determine the effects of hypnot-
ics on driving performance and to identify predictors of this impairment.
Methods: In April 2012 a literature search (Medline, Pubmed, and Em-
base) was conducted, using search terms “driving test”, “SDLP”, “on-
the-road” and “benzodiazepine”. All double-blind, placebo-controlled 
studies that used standard deviation of lateral position (SDLP) as the pri-
mary endpoint were selected. Data were categorized according to drug 
dose, half life, and time of drug administration relative to driving. These 
data were subjected to a meta-analysis.
Results: Fourteen studies were included. Across hypnotics significant 
impairment was found. All hypnotics, except zolpidem and zaleplon, 
were associated with significant impairment. Relative to morning driv-
ing, afternoon driving was a significantly less impaired. However, sever-
al drugs impaired driving in the afternoon. When “high” and “low” doses 
were compared, there was a dose dependent impairment in SDLP. While 
zolpidem did not impair driving performance when administered at bed-
time it did impair driving when administered in the middle of the night. 
Middle of the night administration of zopiclone, but not zaleplon, also 
caused significant impairment. Finally, trichotomizing all the drugs into 
three half life bins (short: <6hrs, intermediate: 6-12hrs, long: >12hrs) 
revealed that both intermediate and long acting drugs caused significant 
morning driving impairment, while short acting hypnotics did not.
Conclusion: These analyses indicate that duration of action (half-life, 
dose) and drug ingestion time relative to driving all have to be taken into 
account before driving after ingestion of BZRAs.
Support (If Any): Financial support provided by Merck, Inc.

0643
A RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED, 
MULTICENTER, 28-DAY, POLYSOMNOGRAPHIC STUDY 
OF GABAPENTIN IN TRANSIENT INSOMNIA INDUCED BY 
SLEEP PHASE ADVANCE
Hull SG1, Leibowitz MT2, Furey SA3, Jayawardena S3, Roth T4

1Vince and Associates Clinical Research, Overland Park, KS, USA, 
2California Clinical Trials, Glendale, CA, USA, 3Pfizer Consumer 
Healthcare, Pfizer Inc, Madison, NJ, USA, 4Sleep Disorders and 
Research Center, Henry Ford Hospital, Detroit, MI, USA

Introduction: Adults commonly have occasional disturbed sleep. We 
used a five-hour phase-advance insomnia model that is known to impair 
sleep maintenance to evaluate both single- and multiple-dose effects of 
gabapentin 250mg on sleep measures assessed by polysomnography 
(PSG) and subject reports.
Methods: Adults (mean age=41.5yr, range 18-82) reporting occa-
sional disturbed sleep received gabapentin 250mg (N=128) or placebo 
(N=128). On Days 1 and 28 subjects received study medication 30min 
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before bedtime and were in bed from 1700 to 0100, approximately five 
hours before their habitual bedtime. Sleep was assessed by PSG, a post-
sleep questionnaire, and the Karolinska Sleep Diary-Sleep Quality Index 
(KSD-SQI); the Psychomotor Vigilance Task, Stanford Sleepiness Scale, 
and the Multiple Sleep Latency Test assessed next-day residual effects. 
On Days 2-27, participants took medication 30 minutes before habitual 
bedtime, completing sleep assessments upon awakening. The prespeci-
fied primary endpoint was Day 1 Wake After Sleep Onset (WASO).
Results: Treatment group demographics were comparable. Gabapentin 
significantly reduced PSG-determined WASO vs. placebo on both Day 
1 (mean: 107.0 vs. 149.1min, p<0.001) and Day 28 (mean: 113.6 vs. 
152.3min, p=0.002). Gabapentin significantly increased PSG-measured 
and subject-reported Total Sleep Time on both days. Gabapentin reduced 
PSG Latency to Persistent Sleep and subject-reported Sleep Latency on 
Day 1. Gabapentin significantly decreased Stage 1 (12.3% [gabapen-
tin] vs. 15.7% [placebo]) and significantly increased Slow Wave Sleep 
(20.4% vs. 17.3%) on Day 1; on Day 28 it significantly increased REM 
(15.6% vs. 13.6%). Gabapentin significantly increased sleep quality rat-
ings on both days. No evidence of next-day impairment was seen. Gaba-
pentin was well-tolerated.
Conclusion: Gabapentin 250mg significantly increased PSG-measured 
and subject-reported sleep maintenance endpoints following a five-hour 
phase-advance on the first and 28th treatment day. The drug’s effect on 
sleep latency measurements was less robust and unsustained.
Support (If Any): Pfizer Inc.

0644
A RANDOMIZED, DOUBLE-BLIND, SINGLE-DOSE, PLACEBO-
CONTROLLED, MULTICENTER, POLYSOMNOGRAPHIC 
STUDY OF GABAPENTIN IN TRANSIENT INSOMNIA 
INDUCED BY SLEEP PHASE ADVANCE
Rosenberg R1, Hull SG2, Lankford A3, Mayleben D4, Seiden D5, 
Furey SA6, Jayawardena S6, Roth T7

1NeuroTrials Research, Inc., Atlanta, GA, USA, 2Vince and Associates 
Clinical Research, Overland Park, KS, USA, 3Sleep Disorders Center 
of Georgia, Atlanta, GA, USA, 4Community Research, Cincinnati, 
OH, USA, 5Miami Research Associates, Miami, FL, USA, 6Pfizer 
Consumer Healthcare, Pfizer Inc, Madison, NJ, USA, 7Sleep Disorders 
and Research Center, Henry Ford Hospital, Detroit, MI, USA

Introduction: Adults commonly have occasional disturbed sleep. We 
used a five-hour phase-advance insomnia model that is known to impair 
sleep maintenance to evaluate the effects of single doses of gabapentin 
500 and 250mg on sleep measures assessed by polysomnography (PSG) 
and subject reports.
Methods: Adults (mean age=41.7yr, range 18-85 years) reporting oc-
casional disturbed sleep received gabapentin 500mg (N=125), 250mg 
(N=125), or placebo (N=127) 30min before bedtime and were in bed 
from 1700 to 0100, approximately five hours before their habitual bed-
time. Sleep was assessed by PSG, a post-sleep questionnaire, and the 
Karolinska Sleep Diary-Sleep Quality Index (KSD-SQI); the Digit 
Symbol Substitution Test and Stanford Sleepiness Scale assessed next-
day residual effects. The prespecified primary endpoint was PSG-deter-
mined Wake After Sleep Onset (WASO).
Results: Treatment group demographics were comparable. Both ga-
bapentin doses significantly decreased WASO vs. placebo (mean: 73.2, 
100.7, and 135.7min for gabapentin 500mg, 250mg, and placebo, respec-
tively) and increased PSG-determined Total Sleep Time (TST) (mean: 
378.7, 356.5 and 311.4min, respectively) [for both endpoints: p≤0.001 
for both gabapentin-treated groups compared with placebo, and p≤0.01 
for gabapentin 500mg compared with 250mg]. Gabapentin did not sig-
nificantly reduce PSG-determined Latency to Persistent Sleep (36.6, 
27.7, and 43.1min, respectively). Slow wave sleep was significantly in-
creased (17.0%, 15.4%, and 12.6%, for gabapentin 500mg, 250mg, and 
placebo, respectively) and Stage 1 was significantly decreased (10.8%, 
11.8%, and 15.1%, respectively) in both gabapentin-treated groups vs. 

placebo. Only gabapentin 500mg significantly improved the KSD-SQI. 
Gabapentin 500mg significantly increased reported TST vs. placebo; no 
other subject reports were significant. Neither gabapentin dose produced 
any evidence of residual effects. All treatments were well-tolerated.
Conclusion: Gabapentin 500mg and 250mg significantly improved PSG-
determined sleep maintenance and increased slow wave sleep; and gaba-
pentin 500mg improved ratings of sleep quality compared with placebo.
Support (If Any): Pfizer Inc.

0645
EFFECTS OF SUPRATHERAPEUTIC AND THERAPEUTIC 
DOSES OF THE OREXIN RECEPTOR ANTAGONIST 
SUVOREXANT ON RESPIRATION DURING SLEEP IN 
HEALTHY SUBJECTS
Uemura N1, McCrea J1, Sun H1, Donikyan M2, Zammit G2, Liu R1, 
Louridas B1, Marsilio S1, Troyer M1, Wagner J1

1Merck Sharp & Dohme Corp., Whitehouse Station, NJ, USA, 
2CliniLabs, New York, NY, USA

Introduction: There is a general concern regarding respiratory safety 
of hypnotics due to the potential to decrease respiratory effort. Suvorex-
ant is an orexin receptor antagonist and represents a new mechanism 
of action for the treatment of insomnia. We evaluated the effects of the 
likely clinical dose (40mg), and a supratherapeutic dose of suvorexant 
(150mg), on respiration during sleep in healthy subjects.
Methods: This was a randomized, double-blind, 3-period crossover 
study in 12 healthy adult men (n=8) and women (n=4) ≤50 years-old, 
who received single-dose suvorexant 40mg (S40), 150mg (S150) and 
placebo. Respiratory function during sleep was measured by oxygen 
saturation (SaO2, primary endpoint) and Apnea Hypopnea Index (AHI). 
The study was powered to detect a reduction greater than 5% in SaO2.
Results: There was no effect of a therapeutic or supratherapeutic dose 
of suvorexant on mean SaO2 during sleep. The mean [90% CI] treatment 
differences vs placebo were -0.33 [-1.23, 0.57] for S40 and 0.00 [-0.90, 
0.90] for S150. There were no dose-related trends in individual SaO2 
values. Mean SaO2 was >96% for all treatment groups during total sleep 
time, and during both non-REM and REM sleep. There was no effect of 
either dose of suvorexant on AHI. Mean (SD) AHI at baseline was 3.62 
(3.26) and the mean treatment differences versus placebo were 0.78 [ 
0.71, 2.28] for S40 and -0.18 [90% CI: -1.68, 1.31] for S150. Suvorexant 
was generally well-tolerated as there were no serious adverse experienc-
es (AEs), no laboratory AEs and no discontinuations. The most common 
AEs on suvorexant treatment were dizziness, headache and somnolence.
Conclusion: These data from healthy subjects suggest that suvorexant 
lacks clinically important respiratory effects at doses equal to those ef-
fective for treating insomnia. This is further supported by the lack of 
observed respiratory effects at a supratherapeutic dose.
Support (If Any): Merck

0646
EFFECTS OF THE OREXIN RECEPTOR ANTAGONIST 
SUVOREXANT ON RESPIRATION DURING SLEEP 
IN PATIENTS WITH COMPROMISED RESPIRATORY 
FUNCTION
Sun H1, Palcza J1, Siringhaus T1, Rowe J1, Card DJ1, Gipson A1, 
Grant T2, Rosenberg R3, Troyer M1

1Merck Sharp & Dohme Corp., Whitehouse Station, NJ, USA, 2Miami 
Research Associates, Miami, FL, USA, 3Atlanta Sleep Medicine Clinic, 
Atlanta, GA, USA

Introduction: There is a general concern regarding respiratory safety of 
hypnotics due to the potential to decrease respiratory effort. Suvorexant 
is an orexin receptor antagonist and represents a new mechanism of ac-
tion for treatment of insomnia. We evaluated the effects of suvorexant on 
respiration during sleep in patients with Chronic Obstructive Pulmonary 
Disease (COPD) and Obstructive Sleep Apnea (OSA).
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Methods: Study-1 and Study-2 were randomized, double-blind, place-
bo-controlled, 2-period cross-over studies to evaluate therapeutic doses 
of suvorexant (40mg in 18-64 year-olds; 30mg in ≥65 year-olds) follow-
ing single and 4 consecutive nights’ administration. Study-1 enrolled pa-
tients with mild-to-moderate COPD by modified GOLD criteria (N=25; 
18-85yr), and Study-2 (N=26; 18-65yr) enrolled patients with mild 
(Apnea-Hypopnea Index (AHI) ≥5 and <15) to moderate (AHI ≥15 and 
<30) OSA. Respiratory function during sleep, as assessed by polysom-
nography, was measured by oxygen saturation (SaO2, primary endpoint 
in Study-1) and AHI (primary endpoint in Study-2).
Results: In Study-1, there was no effect of single or multiple doses of 
suvorexant on mean SaO2 or AHI during sleep in COPD patients. In 
Study-2, there was a small increase in AHI (mean 2.66) in OSA patients 
after multiple doses of suvorexant relative to placebo, with the upper 
90% CI bound slightly exceeding 5.00 (0.22, 5.09). No increase in AHI 
was observed after a single dose of suvorexant, and there was no treat-
ment effect on mean SaO2 after single or multiple doses. Suvorexant 
was generally well-tolerated in both studies, with no serious adverse 
experiences (AE), discontinuations due to AE, or clinically meaning-
ful changes in laboratories. The most common AEs were somnolence, 
headache and nausea.
Conclusion: Overall, these data suggest that at doses effective for treat-
ing insomnia suvorexant lacks clinically important respiratory effects 
during sleep in patients with mild to moderate COPD or OSA.
Support (If Any): Merck

0647
SAFETY OF SUVOREXANT, AN OREXIN RECEPTOR 
ANTAGONIST, IN PATIENTS WITH PRIMARY INSOMNIA: 
INTEGRATED PHASE 3 RESULTS
Connor KM1, Matzura-Wolfe D1, Zhang Y1, Ivgy-May N1, Snavely D1, 
Snyder E1, Benca R2, Roth T3, Herring WJ1

1Merck Sharp & Dohme Corp., Whitehouse Station, NJ, USA, 
2University of Wisconsin, Madison, WI, USA, 3Henry Ford Hospital, 
Detroit, MI, USA

Introduction: Night-time administration of orexin receptor 
antagonists(ORA) is hypothesized to dampen orexin-mediated wakeful-
ness thereby facilitating sleep. Suvorexant is an investigational ORA in 
development for the treatment of insomnia. Integrated safety results are 
reported from the suvorexant Phase 3 program in patients treated for up 
to 3 months.
Methods: Three randomized, double-blind, placebo-controlled, par-
allel-group, trials were conducted in non-elderly(18-64 years) and el-
derly(>65 years) patients with primary insomnia including two 3-month 
confirmatory efficacy trials and one 12-month long term safety trial. Su-
vorexant high (HD: 40mg for non-elderly and 30mg for elderly) and low 
doses (LD: 20mg for non-elderly and 15 mg for elderly) were evaluated 
In addition to routine safety assessments, systematic assessment for spe-
cial safety considerations was undertaken, with a focus on effects associ-
ated with the use of sleep medications (e.g., withdrawal, rebound, and 
residual effects). Other sleep-related events (e.g., complex sleep-related 
behaviors), events potentially associated with a novel CNS-active com-
pound (e.g., abuse potential, suicidality), and to events that address theo-
retical considerations associated with the new ORA mechanism (e.g., 
cataplexy) were prospectively selected for safety monitoring.
Results: Of 2,809 patients randomized, 2,426 (86%) completed at least 
3 months of treatment, including 1,552 patients on suvorexant and 874 
on placebo. The most frequently reported adverse events (AEs) asso-
ciated with chronic use of suvorexant were somnolence (LD=6.7%; 
HD=10.7%; placebo=3.0%) and fatigue (LD=2.2%; HD=3.3%; pla-
cebo=1.8%), which were generally transient and mild to moderate in 
intensity. Overall, the rate of discontinuation due to AEs during the first 
3 months of treatment was low and generally comparable across treat-
ment groups (LD=3.0%; HD=6.2%; placebo=4.9%). Suvorexant was 
generally well tolerated, regardless of dose or age. No serious or un-

usual safety signals emerged based on evaluation of pre-specified safety 
considerations.
Conclusion: Suvorexant was generally safe and well tolerated in pa-
tients treated nightly for up to 3 months.
Support (If Any): Merck

0648
EFFECT OF SUVOREXANT, AN OREXIN RECEPTOR 
ANTAGONIST, ON PATIENT-REPORTED OUTCOMES IN 
PATIENTS WITH PRIMARY INSOMNIA: INTEGRATED 
RESULTS FROM TWO PHASE-3 TRIALS
Herring WJ1, Ivgy-May N1, Connor KM1, Wu M1, Liu K1, Snyder E1, 
Snavely D1, Walsh JK2, Krystal AD3, Roth T4

1Merck Sharp & Dohme Corp., Whitehouse Station, NJ, USA, 2St 
Luke’s Hospital, St. Louis, MO, USA, 3Duke University Medical 
Center, Durham, NC, USA, 4Henry Ford Hospital, Detroit, MI, USA

Introduction: Night-time administration of orexin receptor antagonists 
(ORA) dampen orexin-mediated wakefulness, thereby facilitating sleep. 
Suvorexant is an ORA demonstrated to be effective in Phase 2/3 stud-
ies using standard polysomnographic endpoints (e.g., latency-to-onset-
of-persistent-sleep) and patient-reported outcomes (e.g., subjective 
total-sleep-time). Here, we report exploratory evaluations of additional 
patient-reported assessments of global disease severity and improve-
ment, with data combined from two suvorexant Phase-3 trials.
Methods: Two similarly designed randomized, double-blind, placebo-
controlled, parallel-group, 3-month trials were conducted in non-elderly 
(18-64 years) and elderly (≥65 years) primary insomnia patients. Su-
vorexant doses of 40mg and 20mg for non-elderly patients, and 30mg 
and 15mg for elderly patients were evaluated. Patient-reported outcomes 
assessed at Month-1 and Month-3 included the Insomnia Severity Index 
(ISI), Patient-Global-Impression of Severity (PGI-S), Patient-Global-
Impression of Improvement (PGI-I), and morning-diary assessments 
of sleep quality (sQUAL) and refreshed feeling upon awakening (sRE-
FRESHED). Since suvorexant doses for each age-group were matched 
for pharmacokinetic exposures, efficacy evaluations were conducted for 
suvorexant high-dose (40mg/30mg) and low-dose (20mg/15mg) with 
age-groups combined.
Results: The pooled dataset included 2030 treated patients; 1191 non-
elderly and 839 elderly. Suvorexant high-dose (40mg/30mg) improved 
all exploratory patient-reported outcomes at each time-point compared 
to placebo. A similar pattern of results was observed for suvorexant 
low-dose (20mg/15mg). The magnitude of response was generally 
dose-related. Least-squares mean changes-from-baseline (95% CI) at 
Month-3 were: ISI total score, high-dose = -6.7(-7.1,-6.4), low-dose 
= -6.2(-6.6,-5.7), placebo = -4.9(-5.3,-4.6); PGI-S, high-dose = -1.3(-
1.3,-1.2), low-dose = -1.1(-1.2,-1.0), placebo = -0.8(-0.9,-0.7); sQUAL, 
high-dose = 0.46(0.42,0.49), low-dose = 0.45(0.40,0.50), placebo = 
0.34(0.31,0.38); sREFRESHED, high-dose = 0.58(0.53,0.63), low-dose 
= 0.59(0.53,0.66), placebo = 0.46(0.41,0.52). Least-squares mean (95% 
CI) PGI-I scores at Month-3 were: high-dose = 2.4(2.3,2.5), low-dose = 
2.5(2.4,2.7), placebo = 2.9(2.8,3.0).
Conclusion: In addition to improving traditional efficacy endpoints, 
suvorexant was effective in improving patient-reported global disease 
severity outcomes in adults with primary insomnia.
Support (If Any): Merck
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EFFICACY AND SAFETY OF SUVOREXANT, AN OREXIN 
RECEPTOR ANTAGONIST, IN PATIENTS WITH PRIMARY 
INSOMNIA: A 3-MONTH PHASE III STUDY (P028)
Hisada S1, Kikuchi M1, Takahashi K1, Shimamoto T1, Connor KM2, 
Herring WJ2, Uchimura N3

1MSD K.K., Tokyo, Japan, 2Merck Research Laboratories, UG, PA, 
USA, 3Kurume University Hospital, Kurume, Japan

Introduction: Suvorexant is a potent orexin receptor antagonist being 
developed for the treatment of insomnia. Suvorexant was effective and 
well-tolerated in global phase-2 polysomnography (PSG) dose find-
ing study (P006). While typically separate domestic studies tend to be 
conducted in Japan due to the concerns of ethnic differences for hyp-
notics, Japan joined this global study after confirmation of similar PK 
profiles between Japanese and non-Japanese subjects. Following P006, 
Japan participated in one of two phase-3 global confirmatory efficacy 
studies (P028). Here, we report Japanese sub-group analyses results 
from this study.
Methods: This study was a randomized, double-blind, placebo-con-
trolled, parallel-group, 3-month study in non-elderly (18-64 years) and 
elderly (> 65 years) patients with primary insomnia. Two dose regimens 
were evaluated; one comprised 40mg for non-elderly and 30mg for el-
derly, the other comprised 20mg for non-elderly and 15mg for elderly. 
Efficacy was assessed by questionnaire based patient-reported outcomes 
(PRO) of total-sleep-time, time-to-sleep-onset, and wake-time-after-
sleep-onset, as well as by PSG endpoints of Latency-to-onset-of-Persis-
tent-Sleep and Wakefulness-After-persistent-Sleep-Onset. Patients were 
randomized to either Questionnaire-only cohort (Q-cohort) or PSG-
plus-Questionnaire cohort (PQ-cohort). Japanese patients (247 patients) 
were randomized to only Q-cohort.
Results: Total of 1022 patients were randomized (overall: 40/30mg=383, 
20/15mg=254, placebo=385; Japanese: 40/30mg=61, 20/15mg=92, pla-
cebo=94). Suvorexant 40/30mg was significantly superior to placebo on 
all PRO and PSG endpoints at Night-1/Week-1, Month-1 and Month-3 
(p-Value<0.01) in the overall population. The magnitude of improve-
ment was dose-dependent. The treatment effects in Japanese patients 
were generally consistent with those observed in the overall population 
for all PRO endpoints. Suvorexant was generally well-tolerated, and 
without evidence of clinically important rebound or withdrawal effects 
on discontinuation. There were no significant safety differences between 
Japanese and non-Japanese patients.
Conclusion: Suvorexant showed consistent efficacy and safety in Japa-
nese compared to overall/non-Japanese patients. This supports inclusion 
of Japan in global development of new hypnotics.
Support (If Any): Merck

0650
PHASE 1 SAFETY, PHARMACOKINETICS, AND 
PHARMACODYNAMICS OF THE OREXIN RECEPTOR 
ANTAGONIST SUVOREXANT ADMINISTERED WITH 
ALCOHOL OR PAROXETINE
Sun H1, Yee KL1, Khalilieh S1, Liu W1, Li X1, Panebianco D1, Gill S1, 
Morrison D2, Wagner J1, Troyer M1

1Merck Sharp & Dohme Corp., Whitehouse Station, NJ, USA, 2QPS-
Biokinetic, Springfield, MO, USA

Introduction: Suvorexant is an orexin receptor antagonist being devel-
oped for treatment of insomnia. Since suvorexant has a new mechanism 
of action, we investigated whether it has additive psychomotor effects 
when coadministered with alcohol (Study-1) or the anti-depressant par-
oxetine (Study-2).
Methods: Both studies were conducted in healthy men and women. 
Endpoints were psychomotor performance (CDR SystemTM), safety 
and pharmacokinetics (PK). Study-1 was a single-dose, randomized, 
double-blind, crossover study (N=28; 21-45yrs). Treatments (oral) were 

placebo; suvorexant 40mg (S40) + placebo to alcohol; 0.7g/kg alcohol + 
placebo suvorexant; and S40 + 0.7 g/kg alcohol. Study-2 was a placebo 
controlled multiple-dose study comparing S40 nightly, paroxetine 20mg 
(P20) daily, and the combination of S40 + P20 (N=24; 18-65yrs).
Results: In Study-1, alcohol + S40 produced significant increases in re-
action time (RT) on the Digit Vigilance Test (DVT), compared to S40 or 
alcohol alone. At 2 hrs postdose, the treatment difference (mean [90% 
CI]) for alcohol + S40 vs S40 was 43.9 [27.8, 59.9] msec, and for S40 + 
alcohol vs alcohol 23.8 [7.7, 39.8] msec. Alcohol + S40 also produced 
additive impairment on body sway and numeric working memory vs 
S40 alone. The effects were consistent with additive, rather than supra-
additive, effects. In Study-2, the mean treatment difference (S40 + P20 
vs S40 alone) was not significant for DVT: 3.58 [-9.08, 16.23] msec. 
Similarly, for simple and choice RT, word recall, and digit symbol sub-
stitution test, there were no significant effects of coadministering P20 
with S40. In both studies, treatments were generally well tolerated with 
no serious adverse experiences, and no meaningful PK interactions were 
observed.
Conclusion: These data suggest that alcohol and suvorexant have ad-
ditive effects on psychomotor performance, but such effects were not 
observed with paroxetine. Similar to other sleep medications, suvorex-
ant should not be taken with alcohol.
Support (If Any): Merck

0651
MEDICAL PATIENTS IN STRESS REDUCTION PROGRAMS 
REQUIRE SLEEP SPECIFIC INTERVENTIONS
Dashi G2, Oh P1, Alter D1,3, Reitav J1,4

1Cardiac Rehabilitation, Toronto Rehabilitation Institute - University 
Health Network, Toronto, ON, Canada, 2University of Toronto, 
Toronto, ON, Canada, 3Institute of Clinical Evaluative Sciences, 
Toronto, ON, Canada, 4Department of Clinical Diagnosis, Canadian 
Memorial Chiropractic College, Toronto, ON, Canada

Introduction: Stress and disturbed sleep in older adults have been 
linked to increased medical burden and all-cause mortality. Stress re-
duction programs (SRPs) are provided to patients with chronic medi-
cal conditions, but few have considered the role of sleep disturbances 
in stress management. The stress system, in addition to controlling the 
“fight or flight” response, also regulates circadian sleep-wake cycles. 
We propose that sleep disturbances be systematically addressed in SRPs 
because restoring basic circadian rhythms may be as important for stress 
management as reducing daytime symptoms of stress. Our study exam-
ined the prevalence of self-reported sleep disturbances in an older medi-
cal cohort, whether these problems improved with SRP, and whether 
there is a directional relationship between sleep and symptom measures. 
We predicted that sleep disturbances would be common and might not 
respond to typical mind-body interventions used in SRP.
Methods: 212 patients enrolled in a SRP and consented to the study. 187 
subjects were assessed for four outcome measures of stress at baseline: 
psychological distress, anxiety, depressed mood, and insomnia. 85 par-
ticipants (44 females, 41 males) completed the program and were strati-
fied into four groups based on their level of sleep disturbance.
Results: 37% of patients had little sleep disturbance, 24% had moderate 
insomnia and 39% had clinical insomnia. Of those with clinical insom-
nia 17 responded to SRP and 16 did not. Non-responders were more 
depressed and anxious than responders, but not different in distress or 
insomnia severity. Contingency analyses suggested a trend toward stress 
symptoms being dependent on level of insomnia.
Conclusion: A significant number of medical patients enrolling in SRPs 
have disturbed sleep and half of those with clinical insomnia did not re-
spond to standard mind-body SRP techniques. We propose that specific 
CBTi interventions targeting sleep improvement be incorporated into 
SRPs delivered to medical patients.
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0652
THE ASSOCIATION OF SLEEP IMPROVEMENTS WITH 
CHANGES IN HEART RATE VARIABILITY FOLLOWING 
COGNITIVE BEHAVIORAL THERAPY OF INSOMNIA
Jarrin DC, Chen IY, Lamy M, Ivers H, Morin CM
Psychology, Université Laval, Québec City, QC, Canada

Introduction: Reduced heart rate variability (HRV), which is sugges-
tive of reduced parasympathetic activation, has been associated with in-
somnia. Reduced HRV has also been implicated in the pathophysiology 
of several cardiac conditions. Interestingly, longitudinal data suggests 
that persistent insomnia increases the susceptibility for hypertension, a 
well-known risk factor for cardiovascular disease. Despite increasing in-
terest in investigating the association between HRV and insomnia, there 
is scant data on HRV following insomnia therapy. This study investigat-
ed whether sleep improvements with insomnia treatment was associated 
with changes in HRV.
Methods: Participants were 21 adults (Mage=49.5, SD=10.1; 38.1% 
male) with persistent insomnia who were selected on the basis of show-
ing remission after a 6-week course of cognitive-behavioral therapy. 
They completed the Insomnia Severity Index (ISI), daily sleep diaries, 
and polysomnography at baseline and after treatment. Sleep measures in-
cluded sleep onset latency (SOL), time awake after sleep onset (WASO), 
sleep efficiency (SE), total sleep time (TST), and arousal count. Electro-
cardiogram signals following sleep onset were identified for a period of 
5-min and processed by fast-Fourier transform method. HRV measures 
included high frequency (HF; 0.15-0.40 Hz), an index of parasympa-
thetic activation, and the ratio of low to high frequency (LF:HF ratio), 
an index of sympathovagal balance.
Results: Sleep improvements documented with ISI and polysomnog-
raphy (WASO, SE, TST, arousal count) were associated with increased 
HF (R2

avg=5%), while those obtained with sleep diary measures were 
not associated with HF. Improvements in ISI scores, sleep diary (SOL, 
WASO, SE) and polysomnography measures (SOL, WASO, TST, SE, 
arousal count) were associated with reduced LF:HF ratio (R2

avg=5%); 
all analyses controlled for age, medication use, psychiatric and medical 
co-morbidity.
Conclusion: These results suggest that objective and subjective sleep 
improvements are associated with increased parasympathetic activation 
and reduced sympathovagal balance. While preliminary, these findings 
are promising and warrant further investigation of the long-term impact 
of insomnia treatment on cardiovascular morbidity.
Support (If Any): Supported by grant MH 60413 from the National 
Institute of Mental Health.

0653
THE IMPACT OF PARTNERSHIP ENGAGEMENT ON CBT-I 
OUTCOME: PRELIMINARY RESULTS FROM THE CBT-I 
PAIRS STUDY
Ellis JG1, Deary V1, Troxel WM2

1Northumbria Centre for Sleep Research, Northumbria University, 
Newcastle Upon Tyne, United Kingdom, 2University of Pittsburgh 
Sleep Medicine Institute, University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Despite substantive evidence of the efficacy and effec-
tiveness of Cognitive Behaviour Therapy for Insomnia (CBT-I), it has 
been suggested that its impact may be influenced by partnership engage-
ment (Rogojanski et al, 2012). The present study had two main phases; 
a) to develop a measure of partnership alliance and engagement with 
CBT-I, and b) to determine the impact of partnership alliance on thera-
peutic outcome following CBT-I.
Methods: Scale development involved semi-structured interviews with 
six patients with insomnia following a six-week programme of CBT-I. 
This resulted in the development of an initial 35 item scale that was dis-
tributed to nine sleep medicine specialists with an interest, either clini-
cally or in terms of research, in CBT-I to determine face validity. The 

results from this phase resulted in the 30 item preliminary Partnership 
Alliance in Insomnia and Response to therapy Scale (CBT-I PAIRS).
Results: The CBT-I PAIRS was piloted on 11 patients with persistent 
insomnia. Patients were given the CBT-I PAIRS pre/post a six-week 
standardised treatment protocol of CBT-I. Sleep was assessed using 
sleep diaries. Overall decreases in Sleep Latency (SL) (p<.02), Wake 
After Sleep Onset (WASO) (p<.001), and Number of Awakenings 
(p<.05), following CBT-I were found. A significant increase in Sleep 
Efficiency (SE) was also observed (p<.05). Using CBT-I PAIRS scores 
patients were split between those with low partnership alliance (n = 5) 
and those with high partnership alliance (n = 6). There were differences 
in level of treatment response in terms of changes in SL (-9.78 SD 15.44 
vs. -24.03 SD 26.29 minutes), and WASO (-37.99 SD 36.87 vs. -49.31 
SD 42.2 minutes).
Conclusion: Findings suggest levels of partnership engagement may in-
fluence the impact of treatment outcome in CBT-I although a larger sam-
ple is required. Further research is necessary to determine which aspects 
of alliance and engagement specifically relate to therapeutic outcome.

0654
TREATMENT EFFICACY OF CBT-I IN PRIMARY INSOMNIA 
PATIENTS WITH DIFFERENT LEVELS OF ANXIETY
Chen L1, Lin Y1, Yang C1,2

1Psychology, National Chengchi University, Taipei, Taiwan, 2Research 
Center for Mind, Brain & Learning, National Chengchi University, 
Taipei, Taiwan

Introduction: The treatment efficacy of CBT-I may be different among 
patients with different pathological factors. The object of this study is 
to explore how insomnia patients with high and low anxiety level differ 
in sleep-related variables, and then investigate the efficacy of CBT-I in 
these two groups.
Methods: Ninety one patients with primary insomnia (male = 35; 
age = 42.74±11.94) underwent a 6-week CBT-I program. They com-
pleted Beck Anxiety Inventory (BAI) before treatment and recorded 
sleep log and a package of questionnaires including dysfunctional be-
liefs and attitudes about sleep scale (DBAS), sleep hygiene practice 
scale (SHPS), pre-sleep arousal scale (PSAS), insomnia severity index 
(ISI). Patients were separated into high (BAI≥7) and low level of anxiety 
group (BAI<7) according to BAI standard cut-point for data analysis.
Results: ANOVA showed that the baseline scores of ISI, somatic and 
cognitive subscales in PSAS, “perceive consequences” and “control 
over sleep” factors in DBAS and “arousal-related behaviors”, “drinking/
eating behaviors” and “sleep environment” in SHPS were significant-
ly higher in high-anxiety group than low-anxiety group. The baseline 
anxiety levels showed significant negative correlation with the improve-
ment of sleep efficiency by sleep log (r = - .319). However, BAI showed 
significant or near significant positive correlations with improvements 
in the decreasing of ISI score (r = .355), cognitive arousal in PSAS 
(r = .279), “arousal-related behavior” in SHPS (r = .298) and “perceived 
consequences” in DBAS (r = .223). Moreover, ANOVA showed sig-
nificant or near significant treatment by anxiety group interactions in 
cognitive arousal in PSAS,”arousal-related behavior” in SHPS and “per-
ceived consequences” in DBAS.
Conclusion: This study shows that primary insomnia patients with high 
level of anxiety have worse sleep-related beliefs and behaviors than pa-
tients with low level of anxiety. However, patients with higher anxiety 
exhibit more improvement in sleep-related behaviors or beliefs and ben-
efit more from CBT-I.
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0655
SLEEP RESTRICTION THERAPY AND STIMULUS 
CONTROL THERAPY: A DIRECT COMPARISON
Armstrong F1, Sidani S2, Bootzin RR3

1Psychology, The City College of New York, New York, NY, USA, 
2Nursing, Ryerson University, New York, ON, Canada, 3Psychology, 
The University of Arizona, Tucson, AZ, USA

Introduction: Sleep Restriction Therapy (SRT) and Stimulus Control 
Therapy (SCT) have long been regarded as gold standards of behavioral 
interventions for insomnia. While both treatments have been well validated 
separately, no direct comparisons of the two treatments have been made.
Methods: In the present study, individuals elected to undergo SCT or 
SRT under the supervision of a clinician over the course of five weeks. 
In order to assess treatment effectiveness, insomnia related variables 
were evaluated at baseline and post-treatment.
Results: Although there were few statistically significant differences 
overall, participants receiving SRT demonstrated significantly greater im-
provement in sleep onset latency, sleep efficiency and significantly lower 
scores on the insomnia severity index as compared to those who elected 
SCT. SRT also yielded greater effect sizes of change on treatment outcome 
variables than SCT, with the exception of subjective sleep rating. A com-
parison of groups at baseline revealed participants who elected SRT had 
more nocturnal awakenings, lower sleep efficiency and greater ISI scores.
Conclusion: These results suggest that SRT is a more effective treat-
ment than SCT as reflected by sleep diaries, questionnaires and estimat-
ed effect sizes; on the other hand, this may also reflect greater room for 
improvement in those participants who elected SRT.

0656
PREDICTORS OF IMPROVEMENT IN SUBJECTIVE SLEEP 
QUALITY REPORTED BY OLDER ADULTS FOLLOWING 
GROUP-BASED COGNITIVE-BEHAVIOR THERAPY FOR 
SLEEP MAINTENANCE INSOMNIA
Lovato N1, Lack LC1, Wright H1, Kennaway DJ2

1School of Psychology, Flinders University, Adelaide, SA, Australia, 
2Robinson Institute, School of Paediatrics and Reproductive Health, 
University of Adelaide, Adelaide, SA, Australia

Introduction: Cognitive-behaviour therapy (CBT-I) is an effective 
non-pharmacological treatment for insomnia. However, individualised 
administration is costly and often results in substantial variability in 
treatment response across individual patients, particularly so for older 
adults. Group-based administration has demonstrated potential for 
a brief, inexpensive, and effective treatment of insomnia in the older 
population. It is important to identify potential predictors of response 
to such a treatment format to guide clinicians when selecting the most 
suitable treatment for their patients. The aim of this study was to iden-
tify factors that predict subjective sleep quality of older adults following 
group-based administration of CBT-I.
Methods: Eighty-six (N=41 male, mean age=64.10, SD=6.80) adults 
with sleep maintenance insomnia were selected from a community-
based sample to participate in a four-week, group-based treatment 
program of CBT-I. Participants were required to complete 7-day sleep 
diaries and a comprehensive battery of questionnaires related to sleep 
quality and daytime functioning. Sleep diary reported average nightly 
sleep efficiency was used as the outcome measure of sleep quality. Hi-
erarchical multiple regression analyses were used to identify significant 
independent predictors of subjective sleep quality immediately follow-
ing treatment and at 3-month follow-up.
Results: Participants with the greatest sleep efficiency following treat-
ment while controlling for pre-treatment sleep efficiency were relatively 
younger and had more confidence in their ability to sleep at pre-treatment.
Conclusion: These characteristics may be useful to guide clinicians 
when considering the use of a group-based CBT-I for sleep maintenance 
insomnia in older adults.

Support (If Any): National Health and Medical Research Committee 
Grant # 480462

0657
SAFETY PROFILE OF DOXEPIN 3 AND 6 MG IN ELDERLY 
INSOMNIA PATIENTS: AN EXAMINATION OF THE DATA 
THAT INFLUENCED RECENT UPDATES TO THE BEERS 
CRITERIA
Durrence H, Dorsey B
Somaxon Pharmaceuticals, Inc., San Diego, CA, USA

Introduction: The American Geriatrics Society updated the Beers Cri-
teria for potentially inappropriate medication use in older adults in 2012. 
Specifically, the recent changes clarified that doxepin (DXP) doses ≤6 
mg are considered appropriate for use in the elderly population (only 3 
and 6 mg doses are approved for insomnia). This report reviews safety 
data of DXP (Silenor) 3 and 6mg in elderly insomnia patients that were 
the basis for these changes.
Methods: Safety endpoints from 2 double-blind placebo-controlled 
trials of elderly insomnia patients are reported. Study A was a 12-
week trial and Study B was a 4-week trial. Safety endpoints assessed 
include adverse event (AE) reporting, next-day residual effects, and 
sleep architecture.
Results: Overall, DXP 3 and 6mg were well-tolerated in both studies, 
with no apparent dose-related effects on safety and lower rates of study 
discontinuations compared with placebo (PBO). Rates of treatment-
emergent AEs for DXP 3 and 6 mg were similar to PBO in both studies. 
In Study A, 52% of PBO patients and 38% of DXP 3 mg patients expe-
rienced an AE. In Study B, 27% of PBO patients and 31% of DXP 6 mg 
patients experienced an AE. In both trials, the most common AEs were 
headache and somnolence. In terms of next-day residual effects, there 
were no significant differences between PBO and DXP 3 mg at any time 
point in Study A. There were no reports of complex sleep behaviors, 
memory impairment or cognitive disorder in any DXP-treated patient.
Conclusion: Data from these studies of elderly insomnia patients 
indicate that DXP 3 and 6mg were both highly efficacious and well-
tolerated. Further, there was no evidence of REM suppression or anti-
cholinergic effects, and no reports of complex sleep behaviors, memory 
impairment, or amnesia. Most relevant for this patient population, DXP 
at these doses significantly improved endpoints associated with sleep 
maintenance and early morning awakenings without evidence of next-
day residual effects.
Support (If Any): These studies were funded by Somaxon Pharma-
ceuticals.

0658
PHARMACOKINETIC EFFECTS OF SIMULTANEOUS 
ADMINISTRATION OF GABAPENTIN 500 MG AND 
ZOLPIDEM TARTRATE 10 MG IN HEALTHY VOLUNTEERS
Galitz LA1, Jayawardena S2, Furey SA2

1Phase-1 Solutions, Miami Garden, FL, USA, 2Pfizer Consumer 
Healthcare, Pfizer Inc, Madison, NJ, USA

Introduction: Gabapentin is being studied as a treatment for occasional 
disturbed sleep. This study assessed the pharmacokinetics and tolerabili-
ty of gabapentin 500 mg and the commonly-prescribed sedative/hypnot-
ic zolpidem tartrate 10 mg, administered separately and in combination.
Methods: Forty subjects were randomized into this three-period cross-
over study (mean: age= 34.1y; weight= 68.3 kg [range: 51.4-92.7 kg]). 
In total, 39, 38, and 38 subjects were dosed with gabapentin, zolpidem 
tartrate, and the combination (gabapentin+zolpidem), respectively. 
Treatment periods were separated by >7 days. Blood samples were col-
lected at 0 (pre-dose), 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12, 18, 24, and 36hrs 
post-dosing and both drugs were assayed using validated methods. Phar-
macokinetic parameters were estimated from plasma concentration-time 
data using standard non-compartmental methods.
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Results: For gabapentin alone vs. the combination, respectively, phar-
macokinetic parameters were: tmax (3.67 vs. 4.64h); Cmax (4.60 vs. 
4.46 mcg/mL); and AUC(0-∞) (50.1 vs. 52.0 mcg*hr/mL). For zolpidem 
alone vs. the combination, respectively, pharmacokinetic parameters 
were: tmax (1.78 vs. 1.40h); Cmax (132 vs. 146 ng/mL); and AUC(0-∞) 
(784 vs. 820 ng*hr/mL). The 90% confidence intervals for Cmax (rate 
of absorption) and AUC(0-∞) (extent of absorption) comparing single 
drug administration vs. each drug given in combination were within the 
80-125% range of bioequivalence. All treatments were well-tolerated.
Conclusion: The pharmacokinetics of gabapentin 500 mg and zolpidem 
tartrate 10 mg are unaffected when both drugs are taken simultaneously, 
compared with each drug taken alone.
Support (If Any): This study was sponsored by Pfizer Inc.

0659
NEUROPSYCHOLOGICAL FUNCTIONING IN A 
RANDOMIZED CLINICAL TRIAL OF BRIEF BEHAVIORAL 
THERAPY FOR INSOMNIA
Wilkerson A, Taylor DJ, Francetich JM, Sethi K, Reichenberger D, 
Crew EC
Psychology, University of North Texas, Denton, TX, USA

Introduction: People with insomnia (PWI) often report decrements in 
daytime functioning, particularly neuropsychological functioning (e.g., 
memory, attention). Previous research examining the link between in-
somnia and neuropsychological functioning has been inconclusive, 
likely due to the quasi-experimental nature of these investigations (i.e., 
comparing PWI to people without insomnia). The purpose of this study 
was to determine whether objective neuropsychological functioning im-
proves in PWI following brief behavioral therapy for insomnia (BBTI) 
when compared to wait-list control (WLC) on a task requiring working 
memory and attention.
Methods: Participants were 3 male and 4 female students (M age 20.4) 
at a large public university that were diagnosed with chronic insomnia 
based on proposed DSM-5 criteria. Each participant was randomized 
to 4 weeks of BBTI (n = 3) or WLC (n = 4), and completed one week 
of actigraphy, daily sleep diaries, and the Running Memory Continu-
ous Performance Task (RMCPT) pre- and post-treatment. The RMCPT 
assesses working memory and attention, the two areas of neuropsycho-
logical functioning believed to be most impacted by insomnia. Ten more 
participants are expected to join this study in 2013 to be added to the 
present analyses.
Results: ANCOVA revealed a significant difference between the 
BBTI group and WLC group on post-treatment RMCPT perfor-
mance, (F (2,4) = 15.50, p = 0.013, η2 = 0.89), with the BBTI group 
(M = 130.70, SD= 19.62) performing significantly better than the WLC 
group (M = 105.24, SD= 17.71) after controlling for pre-treatment 
performance.
Conclusion: After BBTI, PWI performed significantly better on a task 
of working memory and attention than WLC, indicating a relationship 
between insomnia and decreased neuropsychological functioning. This 
lends support for the use of true experimental methodologies when 
studying these variables in PWI. Future investigations could benefit 
from a larger sample and should utilize a more comprehensive assess-
ment of neuropsychological functioning.
Support (If Any): This research supported by a grant from the Univer-
sity of North Texas [GA9033].

0660
ONLINE COGNITIVE BEHAVIOR THERAPY FOR CHRONIC 
INSOMNIA: PATIENT RESPONSE AND ACCEPTANCE
Krahn L1,2, Cuc A2, Sharma N2

1Center for Sleep Medicine, Mayo Clinic, Scottsdale, AZ, USA, 
2Psychiatry and Psychology, Mayo Clinic, Scottsdale, AZ, USA

Introduction: Online cognitive behavioral therapy (OCBT) has 
emerged as a more accessible treatment for patients with chronic in-
somnia. OCBT has been demonstrated in aggregate to be effective for 
chronic insomnia. Less is known about what predicts patient response or 
patient acceptance.
Methods: Patients with chronic insomnia were recruited from a tertiary 
medical center and with informed consent were provided access to RE-
STORE (Cobalt Therapeutics, Orange CT) at no cost. RESTORE is a 
5 week structured program of web-based patient education and self-as-
sessment tools validated in published clinical trials conducted primarily 
in a community setting where access to other forms of CBT was limited. 
Ongoing use of hypnotics was permitted. Patients were assessed at base-
line and after one month of access to OCBT. Mean changes in scores 
were assessed by using the paired t test. Characteristics of patients with 
improved ISI score at follow-up were compared to subjects who did not 
improve or did not provide follow-up data. Statistical significance was 
calculated by using the Fisher exact test or two-sample t test. Qualita-
tive information was obtained on patient acceptance of and compliance 
with OCBT.
Results: Patients were recruited between June 2011 and August 2012. 
74 eligible patients were assessed and 31 consented to participate. 43 
patients declined participation. 16 patients provided follow-up data. 
Subjects completed a mean of 3.6 sessions before discontinuing the pro-
gram. Mean ISI, FSS, DBAS-16, and PSAS scores improved from base-
line. Participants ranged in age from 25-77 years (median 37 years) and 
were 74% female. 37 % of subjects were currently using hypnotics. All 
16 patients who provided follow-up data had lower ISI scores at follow-
up than at baseline. So, at least 16 of 31 patients (52%) had improved 
ISI. 13 of 23 women (57%) had improved ISI versus only 3 of 8 men 
(38%). The best predictor of improved sleep was age. 11 of 15 patients 
(73%) age 61 or more had improved ISI versus only 5 of 15 patients 
(33%) lower than age 61. So, a patient over age 61 was more than twice 
as likely to improve as a younger patient. Baseline severity of insomnia 
was not associated with whether the patient improved.
Conclusion: Older patient age was associated with improved response 
of insomnia in this study. Participants often discontinued prematurely 
and encountered difficulty particularly with logging on to the web 
based program.

0661
EFFECTS OF AN EMAIL DELIVERED BEHAVIORAL SLEEP 
INTERVENTION ON COLLEGE STUDENT SLEEP QUALITY
Betcher M, Carter P
School of Nursing, The University of Texas at Austin, Austin, TX, USA

Introduction: Sleep is an important part of maintaining a healthy life-
style. Due to high demands and increased stress, college students are at 
risk for developing sleep related problems. Cognitive behavioral thera-
pies (CBT) are effective in reducing sleep problems; however they can 
be difficult to access for busy students. This project uses 8 CBT lessons 
delivered to students via e-mail. We hypothesize this accessible inter-
vention will improve sleep reports.
Methods: The effects of an 8-week emailed CBT intervention (Refresh) 
are measured at baseline and 8 and 12 weeks post baseline. The par-
ticipants are full time (12 credit hours) undergraduate students at The 
University of Texas. Students are randomly assigned to the Sleep group 
or Body Image group (control). We will use the Insomnia Severity Index 
(ISI) and two subscales of the PROMIS to assess sleep. Recruitment 
is ongoing.
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Results: 63 students have enrolled and 40 have completed the interven-
tion period. Students are primarily Caucasian (60%) and Latino (25%), 
female (90%), living on or near campus (96%) with 1 roommate (73%), 
and in their first two years of college (59%). At baseline they reported 
moderate to insomnia levels (ISI = 9; sd4.1), sleep disturbances (PRO-
MIS-SD = 21; sd6), sleep related impairment (PROMIS-SI = 22; sd6). 
Sleep group students report significant improvement on all three sleep 
measures at the p= .000 level. The control (body image) group did not 
show the same level of improvement over time.
Conclusion: The students appear to benefit from the email delivered 
CBT intervention (Refresh) at least at immediate post-intervention 
measurement. We will assess the sustained effects of these lessons one-
month post-intervention. If the improvements are sustained over time, 
this may prove to be a cost efficient and time effective way to provide 
students with important lifestyle modification information.
Support (If Any): This project was supported in part by an Undergradu-
ate Research Fellowship from The University of Texas at Austin Office 
of Research.

0662
IMPACT OF A MINDFULNESS-BASED STRESS REDUCTION 
PROGRAM ON SLEEP QUALITY AMONG OLDER ADULTS
Gallegos A, Moynihan J, Pigeon WR
Psychiatry, University of Rochester Medical Center, Rochester, NY, 
USA

Introduction: This study examined the effects of a Mindfulness-Based 
Stress Reduction (MBSR) program on changes in sleep among older 
adults. We hypothesized that MBSR would significantly improve over-
all sleep quality, increase sleep duration, and increase sleep efficiency 
among participants with sleep disturbance when controlling for baseline 
depressive symptom severity.
Methods: Data were collected from a sample of healthy, community-
dwelling adults (N = 200) aged ≥ 65, randomly assigned to an 8-week 
MBSR program or a waitlist control (WLC) group. Among other mea-
sures, participants completed the Pittsburgh Sleep Quality Index (PSQI) 
and the Center for Epidemiological Studies Depression Scale (CES-D). 
A series of ANCOVAs were conducted on a subsample of participants 
(n = 49; 27 in MBSR, 22 in WLC) whose Global PSQI score was above 
5, indicating a sleep disturbance. The PSQI was measured at study entry, 
post-treatment and a 6-month follow-up. Depression severity was con-
trolled by removing the sleep item from the CES-D.
Results: We found a significant effect of MBSR compared to the WLC 
group on overall sleep quality when controlling for depression F(2, 42) 
= 3.62, p = .03. There was no effect of the intervention on sleep ef-
ficiency F(2, 42) = 1.18, p = .32 or sleep duration F(2, 42) = 1.71, p = 
.19. The mean global PSQI score in the MBSR group diminished from 
10.44 (SD = 3.35) at baseline to 8.96 (SD = 2.53) at post-treatment and 
was largely unchanged at follow-up.
Conclusion: Our findings indicate that MBSR improves global sleep 
quality for older adults who are generally healthy, but have some sleep 
disturbance when controlling for baseline depression severity. Given the 
lack of improvement in sleep efficiency or sleep duration and a modest 
improvement in global sleep quality, these findings suggest that MBSR 
may be of some benefit to older adults with sleep disturbance.

0663
A COMPARISON ON THE SAFETY AND EFFECTIVENESS OF 
AN AMINO ACID FORMULATION FOR THE MANAGEMENT 
OF SLEEP DISORDER VERSUS TRAZODONE
Silver D
Medical and Scientific Affairs, Targeted Medical Pharma, Los Angeles, 
CA, USA

Introduction: Sleep disorders are prevalent and predominantly treated 
using sedative hypnotics and antidepressants, which are often associ-

ated with undesirable side effects. Sentra PM, a prescription amino acid 
formulation, contains GRAS-listed ingredients as a safer approach to 
treating sleep disorders. The purpose of the study was to compare the 
effectiveness of a an amino acid formulation versus trazodone 50mg in 
terms of sleep quality, latency, duration, number of awakenings, morn-
ing grogginess and daytime alertness.
Methods: Randomized, double-blind, placebo-controlled trial. Partici-
pants underwent questionnaire screening and 24-hour ECG monitoring 
to measure nighttime parasympathetic nervous system function at Day 1 
and Day 14. 111 subjects, 10 national sites.
Results: The results showed improvement in sleep latency for the Sentra 
PM and combination of Sentra PM and trazodone groups (-41 and -56 
minutes p<0.001). There was an improvement in quality of sleep for the 
amino acid formulation and the combination (3.86 and 6.48 Likert units 
on a 10 point scale p<0.001). There was an activation of circadian activ-
ity percent at night in the medical food and combination groups while 
there was no change in parasympathetic activity in either the placebo or 
trazodone group.
Conclusion: The data indicated that Sentra PM can improve the qual-
ity of sleep, the response to trazodone as a sleep medication, feelings 
of depression and parasympathetic autonomic nervous system activity.

0664
SUB LINGUAL ZOLPIDEM IS MORE EFFECTIVE THAN 
ORAL FORMULATION TO ANTICIPATE SLEEP ONSET 
LATENCY IN HEALTHY VOLUNTEERS
Hasan R, Tavares SM, Valente KD, Gattaz WF
Psychiatry, University of São Paulo School of Medicine, São Paulo, 
Brazil

Introduction: The primary endpoint of this study was to compare the 
efficacy of single doses of sub lingual Zolpidem (5 mg and 10 mg) to 
oral Zolpidem (10 mg) in healthy volunteers.
Methods: This was an open, randomized, double-blind, double-dummy, 
controlled, and single center study (Laboratory of Clinical Neurophysi-
ology). Fifty eight volunteers completed the study whose demographics 
of age, gender, body mass index (BMI) were similar among everyone. 
Scores in Epworth, Pittsburgh, Beck and Hamilton Scales did not differ 
among groups. A model of transient insomnia was determined by the 
sleep anticipation in 120 minutes. Subjects were randomly divided in 
three groups for drug administration (5mg SL; 10mg SL and 10mg oral), 
given in a single dose prior to polysomnography (PSG). Sleep param-
eters were assessed by PSG and post-sleep questionnaires.
Results: A significant main treatment effect was evident considering 
the sleep onset latency (SOL) and persistent sleep latency (PSL). An 
earlier sleep onset was induced by SL Zolpidem 10mg (SOL=p<0.004; 
PSL=p<0.006) and SL Zolpidem 5mg (SOL=p<0.025; PSL=p<0.046) 
compared to oral Zolpidem 10mg. Subjects that received SL Zolpidem 
10mg reported an earlier sleep onset (latency to sleep) when compared 
to subjects from other groups (p<0.005).
Conclusion: Sublingual Zolpidem, both 5 and 10mg, induced faster 
sleep initiation than 10mg oral Zolpidem. A subjective perception of 
earlier sleep onset was reported by subjects using SL 10mg.
Support (If Any): This study was supported by EMS Laboratory, Brazil.
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PHARMACIST DELIVERED BEHAVIORAL INTERVENTIONS 
FOR INSOMNIA: A RANDOMIZED CONTROLLED TRIAL
Fuller JM1,2, Wong K2,3, Bartlett D2, Krass I1, Saini B1,2

1Faculty of Pharmacy, The University of Sydney, Sydney, NSW, 
Australia, 2Centre for Integrated Research and Understanding of Sleep 
(CIRUS), The Woolcock Institute of Medical Research, Sydney, NSW, 
Australia, 3Royal Prince Alfred Hospital, The University of Sydney, 
Sydney, NSW, Australia

Introduction: Recent evidence suggests that behavioural therapies 
are as effective as sedative/hypnotics as first-line treatment for chronic 
insomnia. As access to behavioural therapy is limited, trained health 
professionals other than psychologists can offer assistance in non-com-
plicated cases in a stepped care approach. Community pharmacists are 
health professionals at the frontline in sleep healthcare as their advice on 
drug treatments is frequently sought by those with symptoms. The pri-
mary objective of this study is to demonstrate the feasibility and test the 
efficacy of pharmacist-delivered behavioural interventions for insomnia.
Methods: A brief behavioural treatment protocol for insomnia patients 
in pharmacy was designed by the multidisciplinary research group. In 
a cluster randomized controlled trial, 10 pharmacists from New South 
Wales, Australia were recruited and randomized into an intervention 
or control group. Intervention group pharmacists were trained to iden-
tify and deliver a brief individualized behavioural intervention to adult 
participants at risk of sub-threshold insomnia (Insomnia Severity Index 
(ISI) ≥7). All participants completed a 1 week diary at baseline and 1 and 
3 months follow-up. Intervention group participants received the brief 
behavioural intervention at baseline, 1 month and 3 months. Control 
group participants received treatment-as-usual. The primary outcome 
measure is the ISI score. Secondary outcomes include beliefs about in-
somnia, and depression/anxiety and sleep diary data.
Results: Five control, 5 intervention pharmacies were recruited. To date 
59 (Control n=28, Intervention n=31) participants have been recruited, 
with 19 (Control n=16, Intervention n=3) completing three-month fol-
low up. Baseline scores for the ISI were 17.2 ± 5.0 in the intervention 
group and 15.7 ± 5.3 in the control group. Data collection is expected to 
be completed by February 2013, with further results to follow.
Conclusion: This study will provide further evidence for the potential 
role for allied health professionals in providing an evidence-based be-
havioural treatment stepped care option for people with insomnia.
Support (If Any): Ms. Fuller is a PhD Scholar supported through the 
Faculty of Pharmacy, The University of Sydney, Australia and The Cen-
tre for Integrated Research and Understanding of Sleep (CIRUS), the 
NHMRC Centre for Interdisciplinary Sleep Health (funding through 
NHMRC Grants 264598 and 571241), The Woolcock Institute for Medi-
cal Research, Sydney, Australia.

0666
TREATMENT EFFECTS OF RAMELTEON COMBINED 
WITH MULTI-COMPONENT BEHAVIOR THERAPY (MCBT), 
RAMELTEON ALONE, AND PLACEBO ALONE IN PATIENTS 
WITH CHRONIC INSOMNIA
Bootzin RR1, Kelly M1, Lucero M1, Beals K1, Fridel KW1, Bell I1, 
Eichling P1, Havens C1, Wright KP2

1Psychology, University of Arizona, Tucson, AZ, USA, 2Integrative 
Physiology, University of Colorado at Boulder, Boulder, CO, USA

Introduction: The present study evaluated the differential effectiveness 
of MCBT in combination with Ramelteon over control treatments on 
primary sleep outcomes of sleep onset latency (SOL), total sleep time 
(TST) and the Pittsburgh Sleep Quality Index (PSQI).
Methods: Twenty-seven participants (18 females; 42.3y, range from 18 
to 61y) who met inclusion criteria for primary insomnia (SOL of >30min 
on >3 nights/week and average TST<6.5h) were studied. Participants 
who received prior treatment for insomnia, performed shift work or 

travel across >3 time zones within 6m were excluded. Participants were 
randomly assigned to one of three groups: (a) MCBT in combination 
with Ramelteon, (b) Ramelteon alone, or (c) placebo alone. Sleep was 
monitored by sleep diaries, actigraphy, and the PSQI at baseline, post-
treatment, and 3m follow-up.
Results: All three treatment groups improved significantly between 
baseline and post-treatment on the PSQI. Importantly, 50% of the com-
bined MCBT and Ramelteon group demonstrated clinical effectiveness 
in having a score of ≤5 at both the post-test and follow-up. No subjects 
in the Ramelteon or placebo alone conditions reached that standard at 
posttest, and only one subject did so at follow-up. On the sleep diary, 
subjects in all groups significantly improved on SOL. Actigraphy con-
firmed those results at a trend level of p ≤ .10. Additionally, the most 
improvement on SOL was provided by the combined group with a large 
effect size of Cohen’s d=1.25. Surprisingly, placebo alone produced the 
largest improvement in TST, more so than from either Ramelteon alone 
or the combined group.
Conclusion: In this pilot study, the addition of multi-component behav-
ior therapy to the prescription of a melatonin agonist enhances treatment 
outcomes for chronic insomnia.
Support (If Any): Takeda Pharmaceuticals North America

0667
EVALUATION OF A BRIEF TREATMENT PROGRAM OF 
COGNITIVE-BEHAVIOR THERAPY FOR INSOMNIA IN 
OLDER ADULTS
Lovato N1, Lack LC1, Wright H1, Kennaway DJ2

1School of Psychology, Flinders University, Adelaide, SA, Australia, 
2Robinson Institute, School of Paediatrics and Reproductive Health, 
University of Adelaide, Adelaide, SA, Australia

Introduction: Chronic insomnia is a highly prevalent and persistent 
health concern particularly within the older population. The current 
non-pharmacological treatment of choice for insomnia is Cognitive-
Behaviour Therapy (CBT-I), however individualized administration is 
costly with research indicating the absolute changes in sleep variables 
following the use of CBT-I are mild, particularly for older adults. Group-
based administration of CBT-I conducted over 6-8 weekly sessions has 
been suggested to provide a brief and inexpensive treatment of insomnia 
in the adult population. However, the efficacy of group-based CBT-I for 
older adults with primary insomnia remains relatively uninvestigated.
Methods: One-hundred and eighteen (mean age=63.76, SD=6.45, 
male=55) adults with sleep maintenance insomnia were selected from 
a community-based sample. Participants were randomly allocated to 
receive either a four-week, group-based treatment program of CBT-I in-
cluding bedtime restriction, sleep education and cognitive restructuring, 
or to a waitlist control condition. Outcome measures included seven-day 
sleep diaries, wrist actigraphy, and self-report measures to assess per-
ceived insomnia severity, daytime functioning, confidence in and beliefs 
about sleep. All participants completed these outcome measures at pre-
treatment, immediate post-treatment and 3-month follow-up.
Results: Participants who received CBT-I had significantly less wake 
after sleep onset and higher sleep efficiency, when compared to waitlist 
at post-treatment and 3-month follow-up. Treated participants averaged 
a reduction of 78-minutes of wakefulness from pre- to post-treatment. 
This improvement corresponded with a gain of 16.5% in sleep efficiency 
from pre- to post-treatment. Following treatment, participants also re-
ported improvements in perceived severity of insomnia, daytime func-
tioning, sleep self-efficacy, confidence in and beliefs about sleep. These 
improvements were maintained at follow-up.
Conclusion: The treatment program used in the current study has dem-
onstrated impressive potential for a brief and inexpensive effective treat-
ment of sleep maintenance insomnia in the older adult population.
Support (If Any): National Health and Medical Research Committee 
Grant # 480462
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MEDITATION: A NEW THERAPY FOR INSOMNIA
Jain S1,2, Shapiro G1,2

1Sleep and Alertness Clinic, Toronto, ON, Canada, 2Sleep and Research 
Laboratory, Toronto, ON, Canada

Introduction: Primary Insomnia is widely viewed as a disorder of un-
derlying inappropriate hyperarousal interfering with sleep. Insomnia 
Meditation Therapy (IMT) is a novel intervention and was developed 
to target physical and cognitive aspects of hyperarousal, producing a 
deep state of relaxation and thought reduction, thereby facilitating sleep.
Methods: Thirty four participants had three instructional 45 minute ses-
sions of meditation in a group format over the course of a month. Partici-
pants were asked to practice once during the day and immediately prior 
to bedtime for 20-30 minutes each time. The impact of IMT was assessed 
by validated questionnaires, AIS and PSQI at pre and 3-4 weeks post in-
troduction. In addition the seven components of the PSQI were indepen-
dently evaluated to determine which aspect of sleep quality improved.
Results: An improvement was observed in 65% (N=22) of participants 
as assessed by scores on both the AIS and PSQI. Specifically the mean 
AIS score of these 22 participants improved from 12.9 to 7.9 (SD=3.6). 
Furthermore an analysis of the PSQI components revealed participant 
improvement as follows: 45.5% on daytime dysfunction, 44% on sleep 
efficiency, 39% on sleep latency, 38% on sleep quality, 34% on sleep 
duration, and 21% on decreased medication use.
Conclusion: A substantial number of participants improved, and these 
improvements were substantial with 65% reaching clinical significance 
(AIS<10). Sleep quality improved (latency, efficiency and daytime dys-
function) and there was a trend towards decreased medication use. The 
implications of these observations are far reaching indeed if confirmed 
in future research. The results suggest that this novel therapy for Insom-
nia is a relatively easy therapy to teach and implement, and has demon-
strated improved sleep outcomes within a month. It can be considered 
the ultimate wind down routine prior to bedtime and be used in conjunc-
tion with other behaviour and pharmaceutical treatments.

0669
MINDFULNESS MEDITATION FOR INSOMNIA: A 
PRELIMINARY REPORT
Ong JC1, Manber R2, Segal ZV3, Shapiro SL4, Wyatt JK1

1Behavioral Sciences, Rush University Medical Center, Chicago, IL, 
USA, 2Psychiatry and Behavioral Sciences, Stanford University, Palo 
Alto, CA, USA, 3Psychiatry, University of Toronto, Toronto, ON, 
Canada, 4Counseling Psychology, Santa Clara University, Santa Clara, 
CA, USA

Introduction: Interventions featuring mindfulness meditation are 
emerging as alternative treatments for insomnia. The current study ex-
amined the efficacy of two mindfulness-based interventions. Mindful-
ness-Based Stress Reduction (MBSR) is an 8-week group intervention 
focusing on stress management and emotion regulation with no specific 
recommendations for sleep. Mindfulness-Based Therapy for Insomnia 
(MBTI) is founded upon MBSR but specifically targets the treatment 
of insomnia, integrating sleep restriction and stimulus control as part of 
the intervention. This preliminary report focused on acute (pre-to-post) 
treatment efficacy.
Methods: A total of 54 participants (74% female, mean age = 43 years) 
meeting ICSD-2 criteria for psychophysiological insomnia were ran-
domized to receive MBSR (n=19), MBTI (n=19), or an 8-week moni-
toring condition (MC; n=16). Primary outcome measures were the 
pre-sleep arousal scale (PSAS) and total wake time (TWT) from sleep 
diaries, wrist actigraphy, and PSG collected at baseline and post-treat-
ment. The Insomnia Severity Index (ISI) was used to determine clini-
cal significance based upon validated cut scores (Morin et al., 2011). 
Mixed-design ANOVAs and chi-square tests were conducted to examine 
differential treatment effects.

Results: A significant main effect for time (p < .01) was found on the 
PSAS and actigraphy-measured TWT, with reductions across all groups. 
A significant group-by-time interaction (p < .001) was found on the ISI, 
with the MBTI group reporting the greatest reductions on ISI scores. At 
post-treatment, 37% of the MBTI group no longer had clinically signifi-
cant scores on the ISI (ISI < 11) compared to 32% in MBSR and 25% 
in MC. The response rate (ISI change score > 7) was 47% for MBTI 
compared to 26% for MBSR, and 0% for MC (p < .01).
Conclusion: These findings provide preliminary support for the efficacy 
of mindfulness-based interventions for insomnia, with some indications 
that participants receiving MBTI achieved the most clinical benefits.
Support (If Any): This research was supported by grant K23AT003678 
awarded to Jason Ong, Ph.D.

0670
COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA 
(CBT-I): AN EFFECTIVE ADJUNCT THERAPY TO 
ANTIDEPRESSANTS FOR COMORBID INSOMNIA AND 
DEPRESSION
Ashworth DK1, Sletten T1, Junge M1,2, Cunnington D2, Rajaratnam S1

1School of Psychology and Psychiatry, Monash University, Clayton, 
VIC, Australia, 2Melbourne Sleep Disorders Centre, East Melbourne, 
VIC, Australia

Introduction: Insomnia and depression share many common symptoms 
including poor sleep, fatigue, and difficulties with concentration. Recent 
findings indicate a complicated, bi-directional relationship between in-
somnia and depression. This study aimed to examine whether a CBT-I 
intervention could reduce the insomnia and depression severity in indi-
viduals with co-morbid insomnia and depression whose symptoms have 
not remitted through antidepressant treatment.
Methods: For a two-week baseline period the 40 participants in the 
study completed a daily sleep diary and wore a wrist activity monitor to 
ensure eligibility for insomnia. Participants were randomized to receive 
four sessions of either CBT-I or sleep education (control condition) over 
an 8-week period (one session every two weeks). CBT-I consisted of 
sleep information, sleep hygiene recommendations and diaphragmatic 
breathing (session 1), stimulus control, sleep restriction and progressive 
muscle relaxation (session 2), cognitive restructuring and imagery relax-
ation (session 3), and relapse prevention, self-management and mindful-
ness relaxation (session 4). The Insomnia Severity Index (ISI) and the 
Beck Depression Inventory (BDI-II) were assessed at baseline, follow-
ing each session, and at a follow-up assessment 3-months post treatment.
Results: Results indicated significant benefits of intervention group 
over control group on both the ISI and the BDI-II outcome measures.
Conclusion: The significant reduction in insomnia and depression 
symptoms seen in this small randomized controlled trial lends further 
support to CBT-I being an effective treatment for co-morbid insomnia 
and depression. We suggest that CBT-I should be considered an impor-
tant adjunct therapy for individuals with insomnia and depression whose 
symptoms do not remit through antidepressant treatment.

0671
WITHDRAWN

0672
MORNINGNESS-EVENINGNESS CHANGES IN RESPONSE 
TO BEHAVIORAL SLEEP TREATMENT ARE ASSOCIATED 
WITH CHANGES IN POSITIVE AFFECT AND SLEEP 
QUALITY
Hasler BP, Buysse DJ, Germain A
Psychiatry, Unviersity of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA

Introduction: Morningness-eveningness (ME) is often considered a 
trait-like construct. However, ME is influenced by both circadian phase 
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and homeostatic sleep drive, and thus may change along with altera-
tions in these processes. Only limited data supports the stability of ME 
over time, and no studies have examined the stability of ME pre-post 
treatment. We investigated: 1) whether ME changed in response to 
behavioral and/or pharmacological sleep interventions in independent 
adult samples with sleep disturbance; 2) sleep and affective correlates 
of changes in ME.
Methods: We assessed ME pre- and post-treatment using the Compos-
ite Scale for Morningness (CSM) in two samples: 54 military veterans 
(MV;9 females,mean age=33.74), and 58 adults with primary insom-
nia (PI;32 females,mean age=35.73). Military veterans received one of 
four treatments: behavioral sleep treatment or information control over 
4 weeks, or prazosin or placebo over 8 weeks. Adults with insomnia 
received placebo, zolpidem, or escitalopram over 8 weeks. We also as-
sessed positive and negative affect (PANAS) and sleep quality (PSQI).
Results: Pre- and post-treatment CSM scores were strongly correlated 
across samples and treatment conditions (all r≥0.84). However, military 
veterans in the behavioral conditions (treatment or information control) 
showed systematic post-treatment shifts towards morningness (mean 
change=2.76±4.15, p=0.001, d=-1.35). Participants in pharmacologi-
cal conditions showed no systematic pre-to-post-treatment changes at 
the group-level [mean change=0.80±3.50 (MV) and 0.19±4.76(PI)], but 
substantial inter-individual variability in CSM change scores (range= 
-9 to +10). Across both samples, shifts towards morningness were as-
sociated with increases in positive affect (MV: r=0.42,p=0.002; PI: 
r=0.28,p=0.04), but were unrelated to changes in negative affect. Across 
the full military veteran sample, shifts towards morningness were asso-
ciated with increases in sleep quality (r=-0.40,p=0.004).
Conclusion: We demonstrate for the first time that ME is responsive to 
behavior-focused sleep interventions. These preliminary findings sug-
gest that ME measures may better reflect current sleep behavior than 
trait-like circadian preference.
Support (If Any): This work was supported by a grant from the Depart-
ment of Defense, W81XWH-08-1-0637-PT073961 (Germain), and by 
grants from the National Institutes of Health, including R34MH080696 
(Germain), R01MH24652 (Buysse), and K01DA032557 (Hasler).

0673
WHAT COMPONENTS OF ONLINE CBT DO PEOPLE WITH 
INSOMNIA USE IN PRACTICE?
Espie CA2,1, Kyle SD3, Gollancz R1, Hames P1

1Sleepio Ltd, , London, United Kingdom, 2Institute of Neuroscience 
& Psychology, University of Glasgow, Glasgow, United Kingdom, 
3School of Psychological Sciences, University of Manchester, London, 
United Kingdom

Introduction: CBT for insomnia is lastingly effective, but relatively lit-
tle is known about the process of therapy, or about the CBT components 
that people use at home. This paper summarizes treatment implementa-
tion data from a sample of adults with insomnia using an online CBT 
program. Online CBT is well suited to the measurement of treatment 
processes because behavioral data can be gathered direct from on-site 
activity rather than self-report ratings.
Methods: Data from a series of 398 adults [66% F; mean age 48.4 (SD 
14.1) yr;] who met DSM-5 defined cut-offs for Insomnia Disorder on 
theSleep Condition Indicator [SCI outlined in Espie et al (J.Clin.Psy-
chiat.) in press)], and who completed an online CBT program were 
analyzed to ascertain progress made during the course of therapy, and 
the use made of discrete elements of the program. Over 91% were in 
average or better physical health, and 84% in average or better mental 
health. Approximately one-thirds sometimes used sleeping pills (29.5%) 
and/or over-the-counter remedies (35.5%). Participants had severe and 
persistent sleep problems upon entry.
Results: Online CBT was associated with significant weekly gains in 
the primary outcome of sleep efficiency (SE) from 56.5% at baseline 
through 69%, 71.3%, 78.7%, 80.7% and 80.1% during the program. Us-

ers, therefore, completed the course with a net SE improvement of al-
most 24%. The great majority made at least some use of the range of the 
interactive therapeutic tools and support available: e.g. to do list (used 
by 98%: median page views = 15), scheduling tool (96%: median = 13), 
thought checker (95%: median = 3), and downloads (95%: median = 4). 
The majority also made regular use of an online library of sleep infor-
mation. More than 97% visited the online community at least once. The 
median number of community views was 42, and almost half of users 
(47%) posted a comment, with 20% posting 10 or more comments. Use 
of the community was not associated with age or final SE outcome.
Conclusion: Online CBT demonstrated substantial benefits to sleep. 
People with insomnia made good use of the range of resources available. 
Involvement with the community varied, some being very active users 
with others mainly observing the content and interactions of others. This 
may be a matter of preference, similar to networking sites in general.
Support (If Any): Funded by Sleepio Ltd

0674
UTILIZATION AND EFFICACY OF AN INTERNET-
DELIVERED CBT INTERVENTION FOR INSOMNIA AMONG 
ADULTS AGE 55 AND OLDER
Thorndike F1, Ritterband LM1, Lord H1, Mason N1, Stone KL3, 
Morin CM2

1Psychiatry and Neurobehavioral Sciences, University of Virginia 
Health System, Charlottesville, VA, USA, 2École de Psychologie, 
Université Laval, Quebec, QC, Canada, 3California Pacific Medicine 
Center Research Institute, Univ of California, San Francisco, CA, USA

Introduction: Over the past few years, the trend of less frequent Inter-
net access by older adults has begun to change. Given this increase in 
technology use among older adults, evaluating the utilization and out-
comes of Internet-delivered interventions among this age group is criti-
cal, potentially yielding implications for provision of care, including in 
the sleep medicine field.
Methods: In this secondary analysis, data from individuals 55 and old-
er who has used an Internet-delivered CBT for insomnia intervention 
(SHUTi) were merged and compared to data from younger participants 
across three RCTs. Insomnia outcomes from prospectively collected on-
line sleep diaries are compared between the older cohort (n =18) and the 
younger cohort (age 18-54, n = 56), including sleep onset latency, wake 
after sleep onset, sleep efficiency, and insomnia severity (ISI). Program 
usage and program evaluation data were also collected.
Results: Effect size changes from pre-to-post assessment for the older 
cohort are: ES = .31 (SOL), .71 (WASO), 1.10 (SE) and 1.96 (ISI), in-
dicating both significant and clinically meaningful changes. This degree 
of improvement is on par to that observed for the younger cohort [ES 
=.79 (WASO); 1.07 (SE) and 2.26 (ISI)], with the exception of SOL (ES 
= .74). Program completion rates also indicate that the majority of the 
older cohort (69%) completed either 5 or 6 of the 6 assigned intervention 
Cores, with 83% of the younger group completing 5-6 Cores. Recruit-
ment for one of the trials is ongoing, and analyses will be updated.
Conclusion: Despite concerns that older adults may be less likely to 
benefit from Internet-delivered interventions, this secondary analysis 
provides preliminary evidence that older adults can successfully use and 
benefit from online CBT-I programs.
Support (If Any): National Institute of Mental Health: R34MH70805 
and 1R01MH086758 University of Virginia Cancer Center through the 
Mary Semmes Scripps Fund for Integrative Medicine
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COMPARISON OF COGNITIVE BEHAVIORAL INSOMNIA 
THERAPY, SHAM THERAPY AND TREATMENT AS 
USUAL FOR MANAGING SLEEP DISTURBANCES IN 
FIBROMYALGIA PATIENTS
Edinger JD1,2, Lineberger MD2, Coffman C2,3, Stechuchak K3, 
Means MK3,2, Thakur M2, Krystal AD2

1Medicine, National Jewish Health, Denver, CO, USA, 2Psychiatry & 
Behavioral Sciences, Duke University Medical Center, Durham, NC, 
USA, 3Mental Health Service Line, Veterans Affairs Medical Center, 
Durham, NC, USA

Introduction: In a previous pilot study we found cognitive behavioral 
insomnia therapy (CBT) efficacious for managing the insomnia com-
plaints of Fibromyalgia (FM) patients. This report describes results of a 
larger randomized controlled trial designed to replicate and extend our 
previous findings.
Methods: Participants were 61 adults (59 Women; Ages 24-65) who 
met research diagnostic criteria for insomnia and ARC criteria for FM. 
Excluded were those with unstable medical or psychiatric conditions, 
cognitive limitations, or other primary sleep disorders. Enrollees com-
pleted a baseline assessment including (1) two weeks of sleep diaries; 
(2) questionnaires including the Insomnia Severity Index-ISI, McGill 
Pain Questionnaire-MPQ, Brief Pain Inventory-BPI, Profile of Mood 
States-POMS, and Fibromyalgia Impact Questionnaire-FIQ; and (3) two 
nights of PSG. They then were randomly assigned to treatment as usual 
alone (TAU; N=21), TAU+CBT (CBT; N=20) or TAU+quasi-desensiti-
zation sham therapy (ST; N=20). TAU comprised lifestyle suggestions 
& medication management provided by a blinded study physician dur-
ing 2 visits within the 8 week treatment phase. CBT and ST were de-
livered by licensed clinical psychologists during 4 biweekly sessions. 
Enrollees completed diaries, PSG and study questionnaires immediately 
following treatment and again 6 months later.
Results: To date baseline and post-treatment data from diaries and ques-
tionnaires have been analyzed. Mixed model ANOVAs showed signifi-
cant treatment x time interaction effects for our primary outcomes of 
diary total wake time (F = 3.67, P = .034) and ISI total score (F = 5.68; P 
= .006) with CBT but not ST showing greater improvements than TAU. 
To assess the clinical significance of findings, participants were classi-
fied as treatment responders if they showed a pre-to-post-therapy ISI 
score decline > 8 points; the remainder were labeled non-responders. 
Classification results showed 55.6% of the CBT recipients, 23.5% of the 
ST recipients and 18.8% receiving TAU alone were treatment respond-
ers (Pearson chi-square statistic; p = .0419). Results of analyses for the 
other questionnaire measures showed significant main effects for time 
but no significant treatment x time interactions.
Conclusion: Usual care appears to address daytime symptoms of FM 
patients, but an additional efficacious, insomnia-targeted treatment is 
needed to ameliorate their ongoing sleep complaints.
Support (If Any): National Institute of Arthritis, Musculoskeletal and 
Skin Diseases, Grant # R01AR052368

0676
MOTIVATIONAL ENHANCEMENT THERAPY FOR 
INSOMNIA IN OEF/OIF VETERANS: A TREATMENT 
DEVELOPMENT STUDY
Haynes P1,2, Parthasarathy S1,2, Bootzin R1, Krakow B3

1University of Arizona, Tucson, AZ, USA, 2Southern Arizona VA 
Health Care System, Tucson, AZ, USA, 3Sleep & Human Health 
Institute, Maimonides Sleep Arts & Sciences, Ltd., Albuquerque, NM, 
USA

Introduction: Research suggests that Operation Enduring Freedom 
(OEF)/Operation Iraqi Freedom (OIF) Veterans may have worse mental 
health treatment retention than Veterans from other military service eras. 
To address this issue, we conducted a multistage treatment development 

project for OEF/OIF Veterans with insomnia. In stage 1, we conducted 
3 focus groups with 21 OEF/OIF Veterans about sleep and treatment 
preferences and identified the following themes: desire for increased 
personal attention, concerns about cognitive consequences of insomnia, 
familial stress with poor sleep, substance-related issues. In stage 2, we 
interviewed experts on sleep-related concerns in these areas to gather 
information to inform therapy development. In stage 3, we developed 
and tested Motivational Enhancement Therapy for Insomnia (METi).
Methods: METi is a 3-session psychotherapy that provides feedback 
about sleep problems and utilizes motivational techniques designed to 
evoke change. Two licensed providers administered METi in 7 OEF/
OIF Veterans (n = 1 female) with good fidelity to the MET model, as 
rated by an independent Motivational Interviewing trainer. Major out-
comes include the daily sleep diary (DSD) and Pittsburgh Sleep Quality 
Index (PSQI) administered approximately one month apart.
Results: All subjects completed METi, although only 6 subjects com-
pleted post-treatment questionnaires and 4 completed daily sleep dia-
ries. Pre- to post-treatment effect sizes were in the moderate range on 
PSQI global score (d = .54), sleep latency (d = .51), daytime dysfunction 
(d = .51), DSD sleep onset latency (d = .71) and WASO (d = .57). Small 
effects were observed on other sleep indices. Clinically significant levels 
of sleep symptoms remained. Consistent with a treatment development 
study, qualitative and individual trajectory data will be presented to in-
form Phase 1 trials.
Conclusion: Motivational enhancement therapy for insomnia may be a 
feasible, short-term treatment option for some OEF/OIF Veterans who 
have insomnia. Many of these Veterans report experiencing a number of 
psychological and social stressors, as well as sleep-related impairments 
in cognitive, social, and emotional functioning. This may contribute to 
difficulties adhering to structured, intensive psychotherapies, such as 
cognitive behavioral therapy for insomnia. Future research is necessary 
to test the effectiveness and efficacy of METi.
Support (If Any): Institute for Mental Health Research, Grant award 
2008-HP-805
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LONG-TERM USE OF CLONAZEPAM IN REM SLEEP 
BEHAVIOR DISORDER: EFFECTS ON NREM SLEEP 
PATTERNS
Ferri R1, Zucconi M2, Marelli S2, Plazzi G3, Schenck C4, 
Ferini Strambi L2

1Department of Neurology, Oasi Institute, Troina, Italy, 2Sleep 
Disorders Center, Department of Neurology, Scientific Institute 
and University Ospedale San Raffaele, Milan, Italy, 3Department 
of Neurological Sciences, University of Bologna, Bologna, Italy, 
4Minnesota Regional Sleep Disorders Center, Department of 
Psychiatry, Hennepin County Medical Center, University of Minnesota 
Medical School, Minneapolis, MN, USA

Introduction: Abnormalities of NREM sleep have been reported in 
drug-free patients with idiopathic REM sleep behavior disorder (iRBD); 
the aims of this study were to compare NREM sleep of these patients 
with those of both normal controls and drug-free patients with narco-
lepsy/RBD and to evaluate its changes accompanying the chronic use of 
bedtime clonazepam.
Methods: We recruited 15 patients with iRBD (13 men and 2 women, 
mean age 65.8±4.39 years), 13 with narcolepsy/RBD (10 men and 3 
women, mean age 63.0±6.73 years), and 18 normal controls (10 men 
and 8 women, mean age 69.4±7.72 years. Sleep was video-polysomno-
graphically recorded and the RBD severity scale (RBDSS) was obtained. 
Chin EMG amplitude was quantitatively assessed and the Atonia index 
computed. NREM sleep instability was evaluated by means of an auto-
matic quantitative analysis. Patients with iRBD were reevaluated after 
2.75±1.62 years of regular therapy with 0.5-1 mg clonazepam at bedtime.
Results: Slow transient NREM EEG events were increased in iRBD and 
decreased in narcolepsy/RBD, while fast transient events were decreased 
in iRBD and increased in narcolepsy/RBD. REM sleep Atonia index 
was reduced in both iRBD and narcolepsy/RBD groups while during 
NREM sleep Atonia Index was increased in iRBD patients but remained 
low in narcolepsy/RBD subjects. After chronic therapy with clonaze-
pam, wakefulness after sleep onset was decreased together with an in-
crease in both slow-wave sleep and sleep stage 2, with the latter reaching 
statistical significance; sleep stages 1+2 instability was significantly de-
creased and the duration of EEG transients was slightly but significantly 
decreased too. Finally, chin tone was not modified by clonazepam.
Conclusion: This study confirms that clonazepam modifies some as-
pects of NREM sleep in iRBD patients by means of a decrease on its 
instability. Moreover, we also show that a complex modification of sleep 
chin atonia exists in these patients that involves also NREM sleep; for 
iRBD, more complex neuropathological models able to encompass 
REM sleep as well as NREM sleep mechanisms are needed.
Support (If Any): This study was supported by the Italian Ministry of 
Health (“Ricerca Corrente”).

0678
TREATMENT OUTCOMES IN REM SLEEP BEHAVIOR 
DISORDER
McCarter S, Boswell C, St. Louis EK, Dueffert LG, Slocumb NL, 
Boeve BF, Silber MH, Olson EJ, Tippmann-Peikert M
Department of Neurology, Mayo Clinic, Rochester, MN, USA

Introduction: REM sleep behavior disorder (RBD) is usually character-
ized by potentially injurious dream enactment behaviors (DEB). RBD 
treatment aims to reduce DEBs and prevent injury, but outcomes require 
further elucidation. We surveyed RBD patients to describe longitudinal 
treatment outcomes with melatonin and clonazepam.
Methods: We surveyed and reviewed records of consecutive RBD pa-
tients seen at Mayo Clinic between 2008-2010 to describe RBD-related 
injury frequency/severity, RBD Visual Analog Scale (VAS) ratings, 
medication dosage, and side effects. Statistical analyses were performed 
with appropriate non-parametric matched pairs tests before and after 

treatment, and with comparative group analyses for continuous and 
categorical variables between treatment groups. The primary outcome 
variables were RBD VAS ratings and injury frequency.
Results: Forty-five (84.9%) of 53 respondent surveys were analyzable. 
Mean age was 65.8 years and 35 (77.8%) patients were men. Neuro-
degenerative disorders were seen in 24 (53%) patients, and 25 (56%) 
received antidepressants. Twenty-five patients received melatonin, 18 
received clonazepam, and 2 received both as initial treatment. Before 
treatment, 27 patients (60%) reported RBD-associated injury. Median 
dosages were melatonin 6 mg and clonazepam 0.5 mg. RBD VAS rat-
ings were significantly improved following both treatments (pm=.0001, 
pc=.0005). Melatonin-treated patients reported significantly reduced 
injuries (pm=.001, pc=.06) and fewer adverse effects (p=0.07). Mean 
durations of treatment were no different between groups (for clonaz-
epam 53.9 +/- 29.5 months, and for melatonin 27.4 +/- 24 months, 
p=0.13) and there were no differences in treatment retention, with 28% 
of melatonin and 22% of clonazepam-treated patients discontinuing 
treatment (p=0.43).
Conclusion: Melatonin and clonazepam were each reported to reduce 
RBD behaviors and injuries, and appeared comparably effective in our 
naturalistic practice experience. Melatonin-treated patients reported less 
frequent adverse effects than those treated with clonazepam. More effec-
tive treatments that would eliminate injury potential and evidence-based 
treatment outcomes from prospective clinical trials for RBD are needed.
Support (If Any): The project described was supported by the National 
Center for Research Resources and the National Center for Advancing 
Translational Sciences, National Institutes of Health, through Grant 
Number 1 UL1 RR024150-01. The content is solely the responsibility 
of the authors and does not necessarily represent the official views of 
the NIH.
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COGNITIVE AND DRIVING SAFETY IMPAIRMENTS IN 
IDIOPATHIC REM SLEEP BEHAVIOR DISORDER
Sandness DJ, St. Louis EK, Silber MH, Boeve BF, McCarter S, 
Shepard P, Dueffert LG, Dresow MW, Somers VK
Department of Neurology, Mayo Clinic, Rochester, MN, USA

Introduction: Idiopathic REM Sleep Behavior Disorder (iRBD) is as-
sociated with the future development of alpha-synucleinopathy neuro-
degeneration, and patients with iRBD may have cognitive deficits that 
could lead to unsafe driving. We hypothesized that iRBD-related dysex-
ecutive and attentional impairments would be associated with a height-
ened risk of serious driving simulator safety errors.
Methods: iRBD and control subjects participated in a prospective study 
analyzing “off-road” cognitive measures (CNS Vitals Signs (CNSVS) 
and Useful Field of View (UFOV)), and driving simulation. Group mean 
differences were compared, and multiple linear regression analyses ex-
plored associations between dependent driving simulator performance 
and predictor measures.
Results: Twenty-one iRBD and 21 age-educationally matched controls 
participated. Demographics were similar between groups, although as 
expected, there were more men in the iRBD group (p=0.14). “Off-road” 
neurocognitive measures showed highly significant group differences 
between iRBD and controls, including CNSVS Neurocognitive Index 
(NCI, p=0.021) and UFOV Total scores (332.9 vs. 139.5 (p=0.002). 
Significant driving performance safety errors in iRBD subjects in com-
parison to controls included on-road collisions (p=0.03), signal light in-
fractions (p=0.009), number of stops at red lights (p=0.009), navigational 
impairments (p=0.005), and inability to follow and match the speed of 
a vehicle (p=0.008). Multivariable mixed model regression controlling 
for age and gender found that UFOV scores remained an independent 
predictor of simulated on-road collisions (F=4.00, p=0.014).
Conclusion: iRBD patients exhibited several significant driving simula-
tion safety errors compared to controls, that were associated with im-
pairments in computerized neuropsychological tests, suggesting that 
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such “off-road” measures could be used to determine which iRBD pa-
tients may be at risk for unsafe driving. Further prospective research 
is necessary to determine which neurocognitive and clinical factors are 
independently predictive of driving safety errors and to determine the 
impact of treatments such as melatonin and clonazepam on driving per-
formance in iRBD patients.
Support (If Any): The project described was supported by the National 
Center for Research Resources and the National Center for Advancing 
Translational Sciences, National Institutes of Health, through Grant 
Number 1 UL1 RR024150-01. The content is solely the responsibility 
of the authors and does not necessarily represent the official views of 
the NIH.
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Introduction: REM sleep behaviour disorder (RBD) occurs frequently 
in patients with Parkinson’s Disease (PD). In the general population, 
obstructive sleep apnea (OSA) may induce RBD symptoms which im-
prove with OSA treatment. Our objective was to evaluate the interaction 
between RBD and OSA in PD patients.
Methods: Patients with PD without known OSA were recruited from a 
movement disorder clinic. All underwent overnight diagnostic polysom-
nography. RBD was diagnosed using ICSD-2 criteria. OSA was defined 
as an apnea-hypopnea index (AHI) ≥15/h using Chicago criteria. Treat-
ment with continuous positive airway pressure (CPAP) was offered for 
OSA. Frequency and characteristics of RBD were assessed at baseline 
and 6 months based on patient and bedpartner interview.
Results: We studied 34 patients (52.9% male, mean age 63.1±11.0 (SD) 
years). 73.5% had early stage PD (Hoehn & Yahr <3). Sixteen patients 
(47.1%) met criteria for RBD. Of those, eleven also had OSA (mean 
AHI 33.8±10.0/h, REM-AHI 33.9±25.5/h). There was a tendency 
for higher BMI (27.7±3.1 vs. 24.8±1.7m/kg2, p=0.07) and levodopa 
equivalent dose (785.8±464.5 vs. 369.8±222.4mg/day, p=0.08) in RBD-
OSA(+) vs. RBD-OSA(-) patients. OSA prevalence and severity were 
no different between patients with or without RBD. To date, 9 RBD 
patients completed 6 month follow-up: 4 OSA(+) on-CPAP, 1 OSA(+) 
who declined CPAP, and 4 OSA(-). Of OSA(+) patients on CPAP, two 
had complete resolution of RBD symptoms, and two had decreased fre-
quency and intensity of events (markedly reduced violent behaviours 
with persistent vocalization in one). Abnormal chin tone during REM 
sleep persisted in polysomnography. The untreated OSA(+) patient re-
ported no change. Among OSA(-) patients, RBD frequency increased in 
2 and remained unchanged in 2.
Conclusion: Although there was no association between RBD and OSA 
prevalence, we found improvement in RBD symptoms with OSA treat-
ment in PD patients. RBD is common in PD and negatively impacts on 
quality of life. Our results suggest that screening for OSA should be 
considered in PD patients with RBD.
Support (If Any): Funded by McGill University Health Centre Re-
search Institute and Department of Medicine of the McGill University 
Health Centre.
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ETIOLOGY OF SLEEP WALKING: A REVIEW OF 
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Introduction: Sleep walking is very common in childhood with preva-
lence of 17 %. A strong familial pattern has also been reported. Up to 4 
% of adults suffer from sleep walking. Many individuals exhibit violent 
motor activity during sleep walking. The objective of this study was to 
evaluate the relationship of somnambulism with medication use, psychi-
atric disorders and other sleep disorders.
Methods: We reviewed published case reports of sleep walking. We 
also included cases of somnambulism reported in a cross sectional stud-
ies. We found 66 cases from literature search and identified the cause of 
somnambulism in each case.
Results: Out of 66 cases of somnambulism, sleep walking was reported 
in 27 (40.90%) patients, who were taking Lithium alone or in combi-
nation with psychotropic medications. Antidepressants were used in 
15 (22.72%) cases. Psychotropic medications use was identified in 7 
(10.60%) cases and out of these seven cases, quetiapine was associated 
in four cases of sleep walking. Thioridazine along with chlorhydrate use 
was identified in one case and Olanzapine use in two cases as a cause of 
sleep walking. We identified Zolpidem use in 10 (15.15%) cases. Topi-
ramate induced sleep walking was found in 2 (3.03%) cases. In another 
3 (4.54%) cases no medication use was reported, but psychosocial and 
psychological factors were identified as a cause of sleep walking, which 
resolved after counseling. Hypoglycemia has been reported in 1 (1.51%) 
case and Multiple Sclerosis in 1 (1.51%) case of somnambulism.
Conclusion: Medications were associated with sleep walking in ma-
jority of cases. Different group of medications such as antidepressants, 
antipsychotic and sedative hypnotics share common sedative effects 
that may cause confusional arousals and sleep walking in NREM sleep. 
Since psychotropic medications were found to be associated with many 
cases of sleep walking in patient’s population suffering from psychiatric 
disorders, we need to further investigate whether underlying psychiatric 
conditions predispose to sleep walking.

0682
NREM SLEEP ENACTMENT BEHAVIORS IN PARKINSON’S 
DISEASE AND MULTIPLE SYSTEM ATROPHY
Ratti P3,1,2, Bastin J4, Sierra Peña M2, Simonetta-Moreau M1,3, 
Pérez-Lloret S2, Rascol O1,2,3, Montastruc J1,2, David O4

1Faculty of Medicine, University Paul Sabatier Toulouse III, Toulouse, 
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4Laboratory of Brain Function & Neuromodulation, Grenoble Institute 
of Neuroscience, Grenoble, France

Introduction: To investigate the pathophysiology of arousal-related 
NREM sleep enactment behaviors (SEBs) in Parkinson’s disease (PD) 
and multiple system atrophy (MSA), we performed a quantitative analy-
sis of the “preparatory phase” of NREM arousal-related SEBs observed 
at nocturnal video-polysomnography (VPSG).
Methods: VPSG recordings of 3 PD and 3 MSA patients (67.0 ± 6.9 
years old, 4 men) in which a NREM/REM sleep pattern was recogniz-
able were visually scanned to identify SEBs emerging from NREM 
sleep arousals. For each SEB, we selected a 3-minute EEG segment of 
NREM sleep immediately around the arousal (2 minutes before arousal) 
(“SEB arousals”). The same procedure was applied to identify NREM 
arousals associated to “normal” or no movements at video (“No-SEB 
arousals”). For each patient, we computed EEG power in the time fre-
quency plane using a wavelet transform that was z-scored according to 
a baseline chosen as the concatenation of the pre-arousal recordings of 
all events. This analysis was done for SEB and No-SEB arousals at F3, 
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C3, O1, F4, C4, O2, Fz, Cz, Pz derivations referred to A1+A2. Statistical 
analysis comparing normalized EEG power between SEB and No-SEB 
events was performed with a two-sample t-test, based on a fixed-effect 
analysis between patients.
Results: At video analysis, 25 NREM arousal-related SEBs were identi-
fied, of which 17 looking like behaviors of REM behavior disorder and 
8 resembling confusional arousals. The relative power spectrum analysis 
showed a power reduction at 5-6 Hz at frontal, central and occipital deri-
vations bilaterally (but not at the midline), starting around 100 seconds 
before SEB arousals (p<0.05) and a power reduction at 13-14 Hz also 
starting 100 seconds before SEB arousals at Fz (p<0.05).
Conclusion: NREM arousal-associated SEBs in PD and MSA show a 
peculiar pattern of power spectrum EEG changes which might suggest 
different underlying mechanisms compared to NREM parasomnia as 
sleepwalking or confusional arousals.

0683
TREATMENT OF CATATHRENIA WITH CONTINUOUS 
POSITIVE AIRWAY PRESSURE
Han J
Neurology, Seoul Sleep Center, Seoul, Republic of Korea

Introduction: Cases of catathrenia characterized by monotonous ir-
regular groans during sleep have been reported several times since De 
Roeck and Van Hoof reported it first in 1983. However, treatment of 
catathrenia were reported very recently and limited for only women 
who made groaning sounds at all stages of sleep during the entire night. 
We present three cases of catathrenia patients treated with continuous 
positive airway pressure (CPAP). They include two men and are all pro-
ducing expiratory groaning mainly during rapid eye movement (REM) 
sleep. Catathrenia was defined as a parasomnia in the International Clas-
sification of Sleep Disorders Diagnostic and Coding Manual (ICSD-2).
Methods: From November 2009 to October 20011, 7 patients with 
nocturnal groaning visited or were referred to our sleep clinic for the 
evaluation of the disorder. Patients underwent physical examination, 
neurologic and otorhinolaryngologic exams, questionnaires, and a full-
night 18-channel digital video-polysomnographic evaluation. Among 8 
catathrenia patients, three patients underwent a second video-PSG where 
CPAP was manually titrated to the minimum pressure required to elimi-
nate groaning, bradypneic episode, and oxyhemoglobin desaturation.
Results: The patients were 22 or 23 years old and with body mass index 
(BMI) of <= 21. They produced expiratory groans mainly during REM 
sleep in the second part of the night. They also had other sleep symptoms 
such as mild snoring, mouth breathing, or bruxism. All had a normal 
RDI, but one woman had an minimum oxygen saturation of 86%. The 
titrated CPAP for one man and one woman was 6 cm H2O, and for the 
other man was 7 cm H2O. With the use of CPAP, the groaning and other 
sleep symptoms were disappeared and oxygen saturation was improved.
Conclusion: Our report presented that catathrenia was treated with 
CPAP in men as in women. It supports the previous opinions that 
catathrenia should be included in the sleep-related breathing disorders 
rather than parasomnias.

0684
SLEEP COMPLAINTS AND CO-EXISTING SLEEP 
DISORDERS IN CHILDHOOD PARASOMNIAS
Setty AR, Yuping G, Simakajornboon N
Pulmonary, Cincinnati Children’s Hospital, Blue Ash, OH, USA

Introduction: Pediatrics sleep parasomnias such as night terrors are 
common problems encountered by sleep physicians. Few studies have 
shown that sleep disordered breathing (SDB) can be a triggering fac-
tor of parasomnia in children and treatment of obstructive sleep apnea 
can lead to resolution of parasomnia. However, there is limited in-
formation on sleep complaints and other co-existing sleep disorders 
in this population.

Methods: A retrospective study of medical records was performed in 
children (1-20 yrs) with parasomnia who were evaluated at the sleep 
disorders center at Cincinnati Children’s Hospital from January 2000 
to September 2012. All children had a formal evaluation in sleep center 
and subsequently underwent overnight sleep study. Any patients without 
complete records were excluded.
Results: 145 children with parasomnia met the criteria for entry into 
analysis. The average age was 11.3±4.4 yrs. Analysis of sleep complaints 
and daytime symptoms revealed that 70/145 (48.3%) of patients report-
ed snoring, 51/145 (35.2%) reported breathing pauses, 32/145 (22.1%) 
reported frequent leg movements during sleep, 60/145 (41.4%) reported 
insomnia, 60/145 (41.4%) reported mood disturbances, 11/145 (7.6%) 
reported daytime headaches, and 32/145 (22.1%) reported daytime 
sleepiness. Examination of standardized questionnaire demonstrated 
that 59/145 (40.7%) of patients had scores of Michigan PSQ suggestive 
of OSA (>0.33), 23/145 (15.9%) had significant EDS (Epworth sleepi-
ness scale>10). From sleep study, 45/145 (31.0%) of patients was diag-
nosed with obstructive sleep apnea and 26/145 (17.9%) was diagnosed 
with periodic limb movement disorder (PLMD,PLM index >5/hr). In 
children with long term follow up, treatment of OSA and PLMD led to 
improvement of parasomnia.
Conclusion: Symptoms of SDB, PLMD and insomnia are common in 
Pediatric parasomnia. Polysomnography identify frequent co-existing 
sleep disorders such as obstructive sleep apnea and PLMD. Parasomnia 
in children is associated with significant daytime consequences includ-
ing daytime headaches, EDS and mood disturbances. Further study is 
needed to evaluate whether daytime consequences are the result of Pedi-
atric parasomnia or co-existing sleep disorders.
Support (If Any): Cincinnati Children’s Hospital Research Fund
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Introduction: REM-sleep behavior disorder (RBD) is a common non-
motor symptom of Parkinson’s disease (PD). Previous studies showed 
increase in non-motor symptoms (e.g., depression and cognition) in PD 
patients with vs. without RBD. This study assessed the relationship be-
tween RBD and fatigue in PD as this has not previously been examined. 
We hypothesized that PD patients with RBD experience more fatigue 
than PD patients without RBD.
Methods: 87 PD patients (men=58; age=67.4yrs) were assessed for 
RBD using the RBD Screening Questionnaire (RBDSQ) and classified 
as yes RBD (yRBD: RBDSQ≥5, n=50) or no RBD (nRBD: RBDSQ<5, 
n=37). All completed the Multidimensional Fatigue Scale Short Form 
(MFSI-SF) which yields total score and 5 sub-scale scores (General, 
Physical, Emotional, Mental, and Vigor). Omnibus relationship between 
MFSI-SF total score and RBDSQ was modeled using linear regression 
adjusting for Levodopa Dosage Equivalence (LDE), AHI, age, and gen-
der. Differences in mean subscale scores between RBD groups were 
tested using independent sample t-tests.
Results: A regression model with MFSI-SF as the dependent variable 
and LDE, AHI, age, and gender as independent variables was significant 
(R2=0.15, F4,80=3.47, p=0.01). Adding the RBDSQ into this model, 
the variance explained in MFSI significantly increased (ΔR2=0.17, 
ΔF1,79=10.7, p=0.002). Only RBDSQ (β=1.19, p=0.002) and LDE 
(β=0.008, p=0.005) were significant predictors in this model (AHI, age, 
and gender not significant). The full model (LDE, age, gender, AHI, and 
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RBDSQ) explained a significant proportion of variance in MFSI total 
scale score (R2=0.25, F5,79=5.25, p<0.001). Compared to the nRBD 
group, the yRBD group scored significantly higher on MFSI-SF total 
score (yes-RBD=14.92; no-RBD=6.46; t=3.29, p=0.001) and in the 
following MFSI subscales: Physical (yes-RBD=6.78; no-RBD=4.19; 
t=2.69, p=0.009), Emotional (yes-RBD=5.38; no-RBD=3.24; t=2.47, 
p=0.016), and Mental (yes-RBD=6.60; no-RBD=4.68; t=2.07, p=0.042).
Conclusion: Preliminary results suggest that PD patients with RBD 
experience and endorse more fatigue than those without RBD. Further-
more, RBD is an independent predictor of fatigue in our PD population 
after controlling for, dopaminergic therapy, AHI, gender, and age.
Support (If Any): Supported by NIA AG08415, UC1RR031980, the 
Research Service of the Veterans Affairs San Diego Healthcare System 
and the Department of Veterans Affairs Center of Excellence for Stress 
and Mental Health (CESAMH).
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Introduction: Recent results of genome wide analyses suggest that nar-
colepsy is caused by an autoimmune process. In idiopathic RBD almost 
80% of all affected persons develop a neurodegnerative disease. As nar-
colepsy is frequently associated with RBD (N+RBD) we were interested 
to study if neurodegeneration may occur in the course of the disease.
Methods: 7-8 years after first investigation (Stiasny 2005) N+RBD 
patients had another investigation with odor testing (Sniffin sticks), 
MMSE, UPDRS III, polysomnography, I-123-FP-CIT SPECT and the 
REM sleep behavior disorder screening questionnaire (RBDSQ). Pa-
tients: 12 out of 20 NP+RBD were restudied (7 m, 5 f. mean age: 51±7.9 
years), 7 with imaging.
Results: At reinvestigation “RBDSQ” had a pathological score of 
9.9±3.4 points (cut-off 5 points), MMSE stayed unchanged with 29.2±1 
points, the olfactory threshold was 8.4±5.9, olfactory discrimination 
10.2±3.4, and identification 11.6±2.1. Olfaction was almost unchanged. 
With a mean of 2.6±1.4 points UPDRS III remained within the normal 
range, but was increased by a mean of 0.4±1.1 points. 7 patients had val-
ues in the pathological range and showed discrete signs of Parkinson’s 
disease (tremor, unilateral bradykinesia, postural instability). The com-
parison of the I-123-FP-CIT in 7 out of 12 patients showed a decrease of 
binding values (before versus after: right nucleus caudatus (nc) 2,23 ± 
1,06 vs 2,08±2,11; left nc: 2,02±0,19 vs 1,94±2,5; right putamen (put): 
2,57±1,14 vs 2,23±0,76; left put.: 2,10±0,43 vs. 1,89±1,08).
Conclusion: In this prospective study we could show that all but one 
young female patient with N+RBD develop signs of neurodegeneration 
in the course of the disease. If this neurodegeneration is only occurring 
in N+RBD or in all narcoleptic patients will be of interest in the under-
standing of the underlying pathology. The signs of neurodegeneration 
are very mild, cognitive or olfactory deterioration do not seem to be 
markers that signal the disease progress.
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Introduction: Rapid eye movement sleep behavior disorder (RBD) is 
characterized by loss of muscle atonia and REM stage dream enactment. 
This condition often heralds the onset of a Lewy body disease such as 
Parkinson’s disease (PD). Many patients with PD experience cognitive 
decline and some evidence suggests RBD is a harbinger of dementia in 
these patients. The RBD-dementia association in PD remains unclear. 
This study aimed to characterize the major symptoms of RBD and their 
relation with mental status in PD. We hypothesized that PD patients 
with probable RBD would have poor mental status scores than patients 
without RBD.
Methods: A convenience sample of 50 patients with PD, from the UF 
Movement Disorders Center, completed several self-report measures 
including a demographic survey, the RBD Screening Questionnaire 
(RBDSQ), and the Mini-Mental State Examination (MMSE). A princi-
ples components analysis (PCA) was utilized to investigate the structure 
of the RBDSQ. Analysis of covariance was used to compare MMSE 
scores between patients with (RBDSQ>4) and without possible RBD. 
Covariates included age, education, gender, and disease severity.
Results: Three components emerged in the PCA: nocturnal movements, 
dreams, and sleep disturbance. The first two components were correlated 
with each other (r=.29) but not with sleep disturbance. Components were 
not significantly related to MMSE score. Possible RBD occurred in 54% 
of the sample. Patients with possible RBD (M=28.41, SE=0.32) had sig-
nificantly lower MMSE scores than patients without RBD (M=29.11, 
SE=0.25), F(1,36)=6.60, p<.05, η2=.16.
Conclusion: Study results suggest that cognitive decline in PD may be 
more related to the presence of a constellation of self-reported symp-
toms of RBD rather than any particular component. Although statisti-
cally significant, the MMSE is an insensitive measure and the absolute 
group difference was relatively small. Additional research is needed to 
determine the robustness, clinical significance, and prognostic value of 
RBD diagnosis in predicting cognitive decline in PD patients.
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Introduction: Criteria for REM Behavior Disorder (RBD) are defined 
in the International Classification of Sleep Disorders (ICSD-2). In RBD, 
dream enactment behavior (DEB) may not occur every night and RWA 
may be seen intermittently. RWA is not specific to RBD. RBD can be as-
sociated with neurodegenerative features and cardiac adrenergic dener-
vation; the latter can be evaluated by cardiac metaiodobenzylguanadine 
(MIBG) scintigraphy. We studied a series of patients with RBD, who 
underwent MIBG scans, to evaluate diagnostic concurrence of MIBG 
scan and PSG.
Methods: Male patients seen at the Overton Brooks Veterans Affairs 
Medical Center sleep clinic diagnosed with ICSD-2 defined RBD and 
had an MIBG scan are described. The percentage of REM epochs that 
lacked atonia, using AASM Manual criteria, was used for quantifying 
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RWA. PSG video monitoring evaluated simple and complex behavior 
during REM. The ratio of left ventricular to mediastinal uptake indicated 
cardiac adrenergic radioisotope localization (lab normal, >1.9).
Results: PSG simple and complex behavior was seen in 20% and 0%, 
respectively. By MIBG scan the cardiomediastinal ratio was <1.9 in 
100% of cases. RWA was present in all cases but degree varied greatly 
(8% +/-10).
Conclusion: MIBG scan may be a useful tool in the evaluation of 
DEB and reflects the neurodegenerative autonomic aspects of this dis-
ease. This reinforces findings of previous studies and warrants further 
investigation to determine role of MIBG scan in regards to prognosis 
and treatment.
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Introduction: Rapid eye movement (REM) sleep behavior disorder 
(RBD) is a parasomnia characterized by a history of dream-enactment 
behaviors, associated with loss of normal voluntary muscle atonia dur-
ing REM sleep. We investigated the characteristics of demography, clin-
ical manifestation and polysomnographic examination (PSG) in Chinese 
patients with RBD.
Methods: Ninety consecutive patients fulfilling the diagnosis criteria 
for RBD were studied. Ninety healthy age and gender matched subjects 
served as controls. All subjects completed a self-reported RBD question-
naire and underwent an overnight video PSG assessment.
Results: Among total ninety patients, 70% were male. The mean age of 
RBD onset was 54.26±15.67 years old (13-79 years) and the mean age 
of diagnosis was 59.07±15.54 years old (18-84 years). 72% of patients 
were idiopathic (male 77%) and the rest of 28% were secondary RBD 
(male 52%). Neurological disorders (Parkinson’s disease, multiple sys-
tem atrophy, dementia with Lewy bodies and narcolepsy) presented in 
20% of patients and the rest of 8% were related to antidepressants using. 
For symptoms, 96% of patients had dream-related movements and 80% 
of patients had violent and frightening dreams; 74% had the history of 
falling out of bed and 66% had the history of injury or assaulted behav-
ior during sleep. In sleep architecture, RBD patients had significantly 
increases in N1 time and time spent in wakefulness after sleep onset, 
and decreases in N3 time, greater events of periodic limb movement and 
apnea/hyponea, compared to healthy controls
Conclusion: In consistence with the previous report for RBD in Western 
countries, in Chinese society, 1) RBD mainly affected elderly men and 
the majority of patients were idiopathic; 2) RBD patients had normal 
sleep amount, but had poorer sleep quality reflected by the increase N1 
time and decrease in N3 time, compare to healthy controls.
Support (If Any): National Natural Science Foundation of China 
(81170072) and the Sino-German Joint Center for Sleep Medicine 
(GZ538).
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Introduction: Synucleinopathies are a group of neurodegenerative dis-
eases that include Parkinsons disease (PD), Multisystem atrophy (MSA) 
and Lewy Body dementia (LBD). The most common etiology for RBD 
is a synucleionopathy. Although RBD is well described in this patient 
population with prevalence reported at 40%, there is no standard screen-

ing practice. In addition, a recent attempt to define guidelines for treat-
ment was limited by the relatively small number of available cases with 
treatment trials.
Methods: Retrospective chart review and analysis of 278 patients from 
the movement disorder clinic at Boston Medical Center (BMC) with 
synucleionopathy from September 2006 through September 2011.
Results: 278 charts were reviewed. Average age was 71.6 years (± 8.4 
years): 57.7% male and 42.3% women. 73.7% of the patients were 
screened for RBD. No uniform screening practice was identified. Total 
prevalence of RBD was 27.7%: 26.9% in PD, 33.3% in MSA, 50% in 
DLB and 15.5% in Parkinsonism patients. 48% of those diagnosed with 
RBD were treated. Of those treated: 62% were treated with Clonazepam 
with 56.5% reporting improvement, 37.8% were treated with Melatonin 
with 57.1% reporting improvement and 2.7% (one patient) was on Mir-
tazapine with100% reporting improvement. 3.9% of the RBD patients 
reported an injury related to RBD. 24.6% of the RBD patients had re-
ports of sleeping partner complaints.
Conclusion: Prevalence of RBD in the BMC synucleinopathy popula-
tion was lower than predicted as only 73.7% of patients were screened. 
Although screening was common, we could not identify any uniform 
screening practices. Clinicians did not always feel that it was necessary 
to treat these symptoms specifically. Treatment options were limited to 
Clonazepam and Melatonin; with comparable efficacy. Relatively few 
injuries were reported. Partner complaints were noticed in the quarter of 
the charts reviewed. This analysis underscores the importance of screen-
ing and treatment for RBD.
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DOES RAPID PALATAL EXPANSION REDUCE SLEEP 
BRUXISM IN CHILDREN?
Bellerive A1, Montpetit A1, El Khatib H1, Huynh N1,2

1Faculty of Dentistry, Universite de Montreal, Montreal, QC, Canada, 
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Introduction: Sleep bruxism (SB) or teeth grinding during sleep is es-
timated to be present in 14 to 38% of children, as reported by parents. 
An association between sleep bruxism and sleep-disordered breathing 
has been suggested. Sleep-disordered breathing in some children can be 
improved with rapid palatal expansion (RPE), an orthopedic treatment 
to correct maxillary transverse deficiency. The objective is to evaluate 
the effect of RPE therapy on sleep bruxism in children, as respiration is 
potentially improved.
Methods: This is a prospective randomized controlled pilot study. Six 
control and six bruxism subjects (between 8 and 14 yrs old) were re-
cruited and completed an ambulatory type II sleep study at baseline and 
6 months following RPE therapy. These subjects were referred to the 
Orthodontic Clinic of the Université de Montréal for transverse maxil-
lary deficiency (≥5mm).
Results: Sleep variables remained constant at baseline and post-ex-
pansion for both groups (repeated measures ANOVA; p>.05). Overall, 
snoring variables also remained constant throughout the study, as only 2 
control subjects and 1 bruxism subject had ≥5% snoring. Bruxism time 
index (BTI) and RMMA index showed a time effect with a decrease 
between baseline and post-expansion (repeated measure ANOVA, time 
p≤.047) and a group effect (p≤.05). Although below the diagnostic 
threshold at baseline, BTI and RMMA index significantly decreased in 
the control group (paired t-test p≤.020) while a trend was similarly ob-
served in the bruxism group (for BTI only, p=.065).
Conclusion: These preliminary results suggest that sleep bruxism is 
decreased in children who receive RPE therapy for transverse maxil-
lary deficiency. The study is ongoing with additional subjects. Further 
studies are needed in children diagnosed with obstructive sleep apnea 
and sleep bruxism.
Support (If Any): This study was partially supported by the Network 
for Oral and Bone Health Research (Fonds de recherche en santé du 
Québec).

0692
SLEEP BRUXISM: STUDY OF THE PREVALENCE OF IN 
A ADULT POPULATION SAMPLE OF SAO PAULO CITY 
(BRAZIL)
Maluly M1, Andersen ML1, Dal-Fabbro C1, Garbuio S1, 
Bittencourt LA1, Siqueira JT2, Tufik S1
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Introduction: According to the American Academy of Sleep Medicine, 
sleep bruxism (SB) is classified as movement disorder and defined as 
an oral parafunction characterized by grinding or clenching of the teeth 
during sleep associated with sleep arousal activity. Different methods 
have been used in epidemiological studies of SB, including question-
naires, telephone interviews, and clinical examination. Diagnostic crite-
ria based on polysomnography (PSG) recordings have not, to date, been 
applied in epidemiological studies of the general population.
Methods: The goal of the current study was to estimate the prevalence 
of sleep bruxism (SB) in the general population using a representative 
sample of 1042 subjects who answered questionnaires and underwent 
polysomnography (PSG) exams (ClinicalTrials.gov: NCT00596713). 
After PSG, subjects were classified into 3 groups: absence of SB, low 
frequency SB and high frequency SB.
Results: The results indicated that the prevalence of SB indicated by 
questionnaires and confirmed by PSG was 5.5%. Using PSG exclusively 

as criteria for diagnosis, the prevalence was 7.4% regardless of SB self-
reported complaints. Using questionnaires alone, the prevalence was 
12.5%. Of the 5.5% (n=56) with confirmed SB, 26 were classified as 
low frequency SB, and 30 as high frequency. The episodes of SB were 
more frequent in stage 2 sleep and the phasic bruxism events were more 
frequent than tonic or mixed events in all sleep stages in SB subjects. 
A positive association was observed between SB and insomnia, higher 
degree of schooling, and a normal/overweight BMI.
Conclusion: These findings demonstrate the prevalence of SB in a 
population sample using PSG, the gold standard methodology in the in-
vestigation of sleep disorders, combined with validated questionnaires.
Support (If Any): Associação Fundo de Incentivo a Pesquisa (AFIP) 
and CNPq.
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PERIODIC LIMB MOVEMENTS IN SLEEP IN THE GENERAL 
POPULATION: PREVALENCE AND ASSOCIATION WITH 
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Introduction: Periodic limb movements in sleep (PLMS) are repeti-
tive and stereotyped limb jerks occurring during sleep. The aim of this 
study was to determine the prevalence of PLMS in a large unselected 
middle-aged European population and its possible association with 
hypertension.
Methods: 1848 subjects (49.5% women, 56.2±10.5 years old, BMI 
25.4±4.4 kg/m2) participating in an ongoing population-based sleep 
cohort study (HypnoLaus, Lausanne, Switzerland) underwent complete 
polysomnographic recordings at home. PLMS index (PLMSI) was de-
termined according to AASM 2007 criteria. All subjects had an extensive 
clinical workup including morning systolic (SBP) and diastolic blood 
pressure (DBP) measurements. Hypertension was defined as SBP>140, 
DBP>90 or the use of an antihypertensive treatment.
Results: Mean PLMSI was 12.6±22/h. There was a positive correla-
tion between PLMSI and age (r=0.341, p<0.0001), a mild negative cor-
relation with Epworth score (r=-0.06, p=0.01) and no association with 
subjective sleep quality (p=0.8). 59.3% of the subjects had a PLMSI be-
tween 0 and 5/h, 14.8% between 5 and 15/h, 11.9% between 15 and 30/h 
and 14% ≥30/h. Using the same PLMSI severity categories, we observed 
a significant increase in mean SBP (mmHg): 123.4±14.6, 124.7±14.2, 
128.3±16.5 and 131.3±13.3 respectively (p<0.0001) and in mean DBP 
(mmHg): 77.7±9.9, 78.2±11.1, 78.8±10.9 and 79.7±10.5 respectively 
(p< 0.001). The prevalence of hypertension increased with the PLMSI 
severity (18.7%, 23%, 32.7% and 32,8% respectively, p< 0.001). When 
controlled for age, sex, BMI, diabetes, and apnea-hypopnea index, the 
association with SBP and DBP disappeared but the association with hy-
pertension remained significant (OR 1.0114, CI 1.0012-1.0218; p=0.03) 
but only in subjects < 60 years old.
Conclusion: PLMS are common in the general adult population and 
their prevalence increases with age. PLMS seem to be mildly associated 
with an increased prevalence of hypertension but only in subjects under 
60 years old. This association will need to be confirmed prospectively.
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VALIDITY OF PAM-RL FOR EVALUATING PERIODIC LIMB 
MOVEMENTS DURING SLEEP (PLMS) IN PATIENTS WITH 
RESTLESS LEGS SYNDROME (RLS) AND INVESTIGATION 
OF NIGHT-TO-NIGHT VARIABILITY OF PLMS USING THIS 
SYSTEM
Kobayashi M1,2,3, Kagimura T3, Furudate N3, Ueki Y3, Usui A1,2,3, 
Inoue Y1,2,3
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Introduction: The usefulness of the PAM-RL and the status of night-
to-night variability in periodic limb movements during sleep (PLMS) 
in Asian subjects have not been clarified. Considering these, we inves-
tigated the validity of PLMS measurement by using the PAM-RL in 
Japanese patients with restless legs syndrome (RLS) and periodic limb 
movements disorder (PLMD), and the number of PAM-RL measure-
ments required to obtain reliable screening results on PLMS with respect 
to the night-to-night variability.
Methods: Forty one patients (mean age 52.1 ± 16.1 years) with suspect-
ed RLS and PLMD were targeted in this study. Nocturnal polysomnog-
raphies (PSG) and PAM-RL measurements were made simultaneously 
on the examination nights. Subjects also used the PAM-RL at home on 
four consecutive nights from the day after undergoing PSGs.
Results: The correlation between PLM index (PLMI) on PSG and that 
measured by PAM-RL (PLMI-PAM) was 0.683 (p < 0.001), and this 
correlation became stronger when subjects with apnea-hypopnea index 
(AHI) ≧ 15/h were excluded (r = 0.805, p < 0.001). When the PLMI cut-
off on PSG was set at 15/h, the cutoff value for predicting PLMI ≧ 15/h on 
PSG was 16.0/h for PLMI-PAM. When the condition was set to the level 
in which the mean interclass correlation coefficient (ICC) reaches ≧0.9, 
the number of required nights for repeated measurements was 26 nights 
for subjects with PLMI < 15/h, and 3 nights for those with PLMI ≧ 15/h.
Conclusion: PAM-RL is thought to be valuable for PLMS screening 
in Japanese subjects. Moreover, three nights’ continuous measurements 
of PLMI using PAM-RL could be required to ensure the reliability 
of the diagnosis.

0695
THE PREVALENCE AND IMPACT ON SLEEP OF PERIODIC 
LIMB MOVEMENTS DURING SLEEP IN THE ELDERLY
Kang S1, Lee S2, Lee C3, Yoon I3,4

1Psychiatry, College of Medicine, Dankook University, Cheonan-si, 
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Introduction: Periodic limb movements during sleep (PLMS) are com-
mon in the elderly population, but there remains much controversy over 
the clinical significance of PLMS. The aim of this study was to investi-
gate the prevalence and impact on sleep of PLMS in the elderly popula-
tion in South Korea.
Methods: A cross-sectional and community-based study was conducted 
in Jukjeon-dong, South Korea, from November 2010 to January 2012. 
Among 6,959 individuals aged 60 years or older, 696 subjects were se-
lected using systemic random sampling. All the subjects were invited 
to visit a hospital for overnight polysomnographic study. Periodic leg 
movements (PLM) were scored according to the American Academy of 
Sleep Medicine (AASM) manual. Subjective sleep complaints were as-
sessed using Pittsburgh Sleep Quality Index (PSQI), and insomnia was 
diagnosed according to the criteria of DSM-IV-TR.
Results: Of the 696 subjects sampled, 348 subjects (135 male, 213 fe-
male, mean age 68.3±5.6 years) were analyzed and final response rate 

was 50.0%. The prevalence of PLMS (PLM index>15) was 29.3% (male: 
24.1%, female: 33.5%). There was no significant effect of PLM sever-
ity for polysomnographic sleep parameters and subjective sleep qual-
ity. Diagnosis of insomnia was significantly higher in individuals with 
PLM arousal index (PLMA) ≥5 than in those with PLMA<5 (46.2% vs. 
29.2%; χ2 =4.69, P < 0.05). The subjects with insomnia, compared to 
ones without it, showed higher PLMA, lower body mass index (BMI), 
lower apnea-hypopnea index (AHI) and women predominance. After 
adjustment for sex, BMI and AHI, higher PLMA was independently 
related with insomnia diagnosis (adjusted odds ratio 2.03 [1.01-4.08]).
Conclusion: The PLMS prevalence of 29.3% in this study was compa-
rable to those of previous studies. PLMS has little impact on nocturnal 
sleep quality and daytime sleepiness, but PLMA ≥5 may increase the 
occurrence of insomnia more than twice.

0696
PREVALENCE OF RESTLESS LEGS SYNDROME IN 
PATIENTS WITH PULMONARY HYPERTENSION
Ussavarungsi K, Kaplan J, Burger CD, Arunthari V
Pulmonary and Critical Care, Mayo Clinic, Jacksonville, FL, USA

Introduction: Restless legs syndrome (RLS) may be associated with a 
variety of underlying medical disorders. The prevalence of RLS varies 
between 5-24% in the general population. The true association between 
RLS and pulmonary hypertension (PH) is unknown. This study was con-
ducted to determine the prevalence of RLS in PH patients.
Methods: A cross-sectional questionnaire survey was performed in pa-
tients with PH who attended the Pulmonary Hypertension Association 
conference. The Restless Legs Syndrome-Diagnostic Index (RLS-DI) 
questionnaire was utilized. Demographic data collected included age, 
gender, height, weight, body mass index, medication list, PH World 
Health Organization (WHO) diagnosis group and current WHO 
functional class.
Results: The study included 128 PH patients. Most were females 
(86.8%) with a mean age of 49.68 years (SD14.24). The mean BMI was 
31.3 (SD 20.46). One hundred and twenty-one patients (93.75%) were 
classified as WHO group 1 or pulmonary arterial hypertension. Three 
patients were identified in WHO group 3 (related to hypoxemic states), 
4 patients in group 4 (associated with chronic thromboemboli), and one 
patient in group 5 (2.3%, 3.1%, and 0.8% respectively). Definite RLS 
was found in 16 of 128 pulmonary hypertension patients, resulting in a 
prevalence of 12.5%, possible RLS in 39 of 128 patients (30.46%) and 
no RLS in 73 (57.03%) patients.
Conclusion: The prevalence of definite RLS is not increased in PH pa-
tients compared with the general population. Although there seems to be 
a high prevalence of possible restless legs syndrome in our study. The 
overall prevalence of combined definite and possible restless legs syn-
drome is significant. Future research is needed to assess more patients 
with PH and the association or correlation with RLS.

0697
PREVALENCE OF RESTLESS LEGS SYNDROME AND ITS 
IMPACT ON DAYTIME FUNCTION IN HEMODIALYSIS 
PATIENTS
Matsui K1,2, Sasai-Sakuma T3,1, Ishigouoka J2, Inoue Y3,1

1Neuropsychiatric Research Institute, Japan Somnology Center, Tokyo, 
Japan, 2Department of Psychiatry, Tokyo Women’s Medical University, 
Tokyo, Japan, 3Department of Somnology, Tokyo Medical University, 
Tokyo, Japan

Introduction: The aims of this study are to clarify the prevalence of rest-
less legs syndrome (RLS) and to explore the impact of the disorder on day-
time function as well as on cardiac diseases in hemodialysis population.
Methods: A two-point internet-based questionnaire survey was con-
ducted on target dialysis population. A total of 504 out of 5816 persons 
(8.7 %) were eligible for this study; demographic information, frequen-
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cy and vintage of hemodialysis, presence of comorbidity, four diagnostic 
criteria items for RLS, Athens Insomnia Scale (AIS), Center for Epide-
miologic Studies Depression Scale (CES-D) and Short Form 8-items 
for health survey (SF-8). If the participants felt to have RLS, they were 
asked to answer the items of International Restless Legs Syndrome Se-
verity Scale (IRLS). Factors associated with deterioration of the mental 
component summary (MCS) and physical component summary (PCS) 
on SF-8, depression (CES-D>=14), or presence of cardiac disease were 
explored using multiple logistic regression analysis.
Results: The prevalence of RLS determined as a rate of persons who 
met the 4 diagnostic criteria items for RLS at both two surveys in the 
target population was 12.9%. Patients with RLS were more likely to 
have hyperlipidemia, pain, pruritus and ischemic heart disease than 
those without RLS. Deterioration of PCS score was significantly asso-
ciated with being older, longer hemodialysis vintage, higher score of 
IRLS, insomnia (AIS>=6) and depression. Meanwhile, deterioration of 
MCS score was associated only with insomnia and depression. Depres-
sion was associated with higher IRLS score and insomnia. Presence of 
cardiac diseases was associated with being older, longer hemodialysis 
vintage and higher IRLS score.
Conclusion: This two-point survey provided a reliable prevalence of 
RLS in hemodialysis population, and revealed that severity of RLS as 
well as hemodialysis vintage might contribute to the presence of day-
time dysfunction or cardiac diseases in this population.

0698
LEG MOVEMENT DETECTION SOFTWARE AND PERIODIC 
LEG MOVEMENT INDEX CALCULATOR FOR GENETIC 
AND PATHOPHYSIOLOGICAL STUDIES OF LARGE 
DATASET
Moore HE1,2, Warby S1, Li JJ1, Leary EB1, Carrillo O1, Peppard PE3, 
Stubbs R3, Young T3, Winkelmann J3, Mignot E1
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Introduction: Periodic Leg Movements (PLM) are associated with 
Restless Leg Syndrome (RLS), a disorder that causes a strong urge to 
move legs. PLMs may have daytime consequences independent of RLS. 
Our goal was to set up a robust automatic PLM index (PLMI: PLM/
hr) detector effective in subjects with and without other sleep disorders.
Methods: PSGs from Wisconsin Sleep Cohort (n=2,067) and Stanford 
Sleep Clinic (n=772) were used. PLMI was calculated per AASM2007 
criteria using manually scored respiratory events and automatically de-
tected leg movements (LMs). The MATLAB software detects LMs us-
ing a dual threshold approach and adapting noise cancelling (also used to 
reject bad studies), plus rule-based exclusion of LMs that are not periodic 
or related to respiratory events. The detector was validated using manu-
ally scored PLMs in RLS, sleep disordered breathing (4%AHI>15), and 
healthy controls. RLS symptoms are determined by questionnaire. SNPs 
associated with RLS were also typed.
Results: Only 2.7% of all PSGs were rejected. AASM2007 PLM criteria 
did not properly address respiratory related LMs. Looking at integrated 
EMG around respiratory events, exclusion windows of 5.0s before/0.5s 
after respiratory event onsets and 0.5s before/5.0s after respiratory event 
offsets were found optimal. Using this criteria, LM could be scored suc-
cessfully even in patients with sleep apnea, although this conservative 
approach slightly underestimate PLMs. In 55 manually scored subjects 
displaying 6,741 LMs, Cohen’s kappa was 0.82 for LM and 0.87 for 
PLM overall. Longitudinal correlation (r2) of PLMI value was 0.59 
(n=146). As expected, PLM was significantly higher in subjects with 
RLS. PLM with and without RLS also showed significant correlation 
with some RLS- associated SNPs, further validating the detector.
Conclusion: Our PLM scoring algorithm shows face validity as output 
is correlated with RLS and genetic data. It was used in large dataset, and 

can be applied clinically, although PLM detection in OSA patients still 
needs further refining.
Support (If Any): HEM is supported through a Veteran Affair’s con-
tinuing education scholarship (GI Bill).
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SYNDROME IN TRAUMATIC SPINAL CORD INJURY
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Introduction: Periodic leg movements (PLM) and restless legs syn-
drome (RLS) have been suggested to originate in the central nervous 
system, based on quick response to dopaminergic therapy. High preva-
lence of PLM and RLS in patients with spinal cord injury (SCI) (Yokota 
et al. 1991, Telles et al. 2011) challenges the hypothesis of a central 
generator. In the current study we evaluated the prevalence of PLM and 
RLS in a larger patient population and in partial or complete SCI.
Methods: RLS was diagnosed by an experienced physician according 
to the five essential criteria. Polygraphic sleep recording was performed 
in 32 patients (24 men, 8 women) with traumatic spinal cord injury. 
Seven subjects had American Spinal Injury Association (ASIA) class A 
injury, as 25 were of ASIA classes C-D. Sleep staging was performed, 
and PLMs were analyzed from each recording according to the WASM 
scoring criteria.
Results: RLS criteria were not fulfilled by any of our patients. PLM, on 
the other hand, was a common finding, present in 14 / 32 (44%) patients. 
When present, the average PLM index was high (72.5 /h). In 4 patients 
the PLM index was especially high, exceeding 120 / h. In 13 patients 
with PLM, the SCI was of ASIA class C-D, one was ASIA A. PLM 
appearance was dissociated from stages of vigilance, occurring during 
wakefulness and similarly in all sleep stages (N1-3 and REM).
Conclusion: In contrast to previous reports, we could not establish 
RLS in patients with SCI. However, the prevalence of PLM and PLM 
indexes were higher than previously reported. Absence of RLS in SCI 
patients with frequent PLM does not support cerebral origin of the 
sensorimotor disorder.

0700
PERIODIC LIMB MOVEMENTS IN SLEEP ARE COMMON IN 
CHILDREN WITH SICKLE CELL DISEASE
Goodpaster RL1, Asghar S1, Rosen CL2, Kirkham FJ3, DeBaun M1, 
Malow BA1

1Vanderbilt University, Nashville, TN, USA, 2Case Western Reserve 
University, Cleveland, OH, USA, 3UCL Institute of Child Health, 
London, United Kingdom

Introduction: Elevated periodic limb movements in sleep (PLMS) have 
been associated with cognitive and behavioral consequences in children. 
Emerging evidence also associates PLMS with cerebrovascular disease. 
These neurological comorbidities are also observed in sickle cell dis-
ease (SCD). While PLMS have been noted to be prevalent in small SCD 
samples, larger scale studies have not been performed. We examined the 
prevalence of PLMS in a large SCD sample.
Methods: Polysomnograms (PSG) were collected on 260 children with 
SCD participating in a multicenter study of respiratory predictors of 
adverse health outcomes. Polysomnograms were analyzed using The 
American Academy of Sleep Medicine criteria. Limb movements were 
not scored if they occurred in association with respiratory events.
Results: The mean PLMS index was 5.9 ± 9.4 per hour. PLMS index 
≥5 per hour was noted in 37%. The distribution of these findings are 
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as follows: 19% between 5 and 10 events per hour, 10% from 11 to 15 
events per hour, 7% between 16-30 events per hour, and 1% greater than 
30 events per hour. The mean PLMS index was significantly higher in 
NREM compared with REM sleep ([6.3 ± 10.2 per hour and 4.8 ± 11.1 
per hour respectively (p<0.001; paired t-test)]. No significant relation-
ship was found between PLMS and AHI (r = .090; p =.150), minimum 
SpO2 level (r = -.008; p =.896), or hemoglobin level (r = -.058; p =.356). 
The arousal index was correlated with PLMS (r = .416; p =.000).
Conclusion: PLMS are common in SCD, with over one third of SCD 
participants displaying a PLMS index greater than or equal to 5 events 
per hour of sleep. A higher arousal index was correlated with PLMS. 
Further examination of the relationship of PLMS to neurological comor-
bidities in SCD, and the role of arousal, appears warranted.
Support (If Any): Supported in part by the National Heart, Lung, 
and Blood Institute: NIH 1R01HL079937 (DeBaun), UL1 RR024989 
(CWRU CRU) and by Research and Development in the National 
Health Service (UK).
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Introduction: Chronic Mountain Sickness (CMS) presents with exces-
sive erythrocytosis and chronic hypoxemia and causes important pul-
monary and cardiovascular complications. CMS affects 5-18% of high 
altitude dwellers (HAD) above 3200m.a.s.l. in Andean countries. Both 
CMS and Restless Legs Syndrome (RLS) share iron metabolism altera-
tion as a common trait. A higher prevalence of RLS in high altitude com-
pared to sea level has been reported. Our objective was to explore an 
association between RLS and CMS.
Methods: Preliminary results of CMS cases compared to healthy HAD 
controls of Pasco, Peru (4100-4300m.a.s.l). The Qinghai score and the 
“Paradigm of questions for epidemiological studies of RLS” were used 
to diagnose CMS and RLS, respectively. The Pittsburgh Sleep Quality 
index (PSQI) was used to assess sleep quality; a value ≤5 was normal. 
Hematocrit was measured. Inclusion criteria were: male subjects be-
tween 18-70 years, permanent HAD (>3000m.a.s.l.). Exclusion criteria 
were: hematocrit between 51%-63%, abnormal spirometry, >2 alcoholic 
beverages per day or had recently traveled to low altitude (<3000m.a.s.l. 
for total of 7 days in the last 6 months). Chi square was used for bivariate 
analysis between nominal variables, Student T test for continuous and 
nominal variables. Fisher’s exact test was used when pertinent.
Results: A total of 38 participants accomplished inclusion and exclusion 
criteria, 21 (55.3%) had CMS diagnosis and 17 (44.7%) were healthy 
HAD. 31 (81.6%) were RLS positive and 7 (18.4%) negative. 50% 
worked in mining activities and 5.3% were smokers, no one had previ-
ous diagnosis of Diabetes Mellitus. Mean values were: Age 40.5±15.2, 
BMI 25.3±3.7kg/m2, Hematocrit 51±10.9%. The Qinghai score showed 
statistical differences for RLS groups: 9.71±4.79 in RLS(+) vs 5.06±3.87 
in RLS(-), p=0.013. BMI was higher in CMS(+) 27,50±3,56 vs CMS(-) 
23.57±2.86, p=0.001 and in RLS(+) 26.9±5.08 vs RLS(-) 24.9±3.34, 
p=0.027. No differences were found between ages, PSQI scores or min-
ing activities.
Conclusion: To our knowledge, this is the first study to evaluate the 
relationship between RLS and CMS. Significant association was found 
between high Qinghai score and positive diagnosis of RLS in HAD. 
Limitations of our study include: small sample, no ferritin levels mea-
sured, no family history taken.

Support (If Any): Finantial support was obtained by an assigned grant 
of the “Universidad Peruana Cayetano Heredia” and unrestricted sup-
port of Hypnos Sleep Institute.

0702
WED/RLS AND PSYCHIATRIC CO-MORBIDITY: 
EPIDEMIOLOGIC, CLINICAL, AND THERAPEUTIC DATA 
FROM A RETROSPECTIVE STUDY
Silvestri R, Pisani L, Campolo L, Aricò I
Neurosciences, Sleep Medicine Center, Messina, Italy

Introduction: Mood and anxiety have been reported as highly co-
morbid with RLS. We aimed at assessing the frequency and features 
of comorbid psychiatric disorders in our RLS patients and the possible 
interference of different therapeutic strategies on both RLS and psychi-
atric management.
Methods: This is a retrospective study on patients diagnosed with 
RLS in our sleep center during the last three years. The following tests 
were applied: Epworth Sleepiness Scale (ESS), Pittsburgh Sleep Qual-
ity Index (PSQI), Beck Depression Inventory (BDI), Hamilton Anxiety 
Rating Scale (HAM-A), International Rating Scale for RLS severity 
(IRLS-RS) and SF-36 v2 for quality of life.
Results: Over a total of 121 RLS patients (38 M, 83 F), 65 (53.7%), 
17 M and 48 F mean age, 52.5, were eligible. Of these 47 (72.3%) were 
depressed, 43 (66.1%) had an anxiety disorder, 6 (9.2%) obsessive com-
pulsive disorder (OCD), 17 (26.1%) nocturnal eating (NE), 1 nocturnal 
smoking. Depressed patients (M:F=1:3) were younger (p=0.02) with-
out major differences as far as ESS, PSQI, and HAM-A but depressed 
females had worse MCS scoring on SF-36 and on IRLS-RS than F-
RLS only and had higher BDI scores and slept worse than depressed 
males(p<0.01). 7 patients were already on antidepressants at first visit 
whereas only 22 (42%) accepted to be started on antidepressants, fol-
lowing consultation. These patients had less benefit from RLS dopa-
minergic therapy compared to those untreated. NE patients had worse 
quality of sleep but responded positively to dopaminergic therapy both 
for RLS and NE symptoms. 3 of them previously misdiagnosed as pri-
mary insomnia, were first treated with benzodiazepines receptor ago-
nists (BRA), which precipitated sleep related eating disorder (SRED), 
prior to a correct management.
Conclusion: A high prevalence of psychiatric comorbidity, with female 
disadvantage was found in our sample. Antidepressants may be difficult 
to use and deleterious to RLS symptoms whereas dopaminergic therapy 
alone or with Alfa/delta2 ligands may improve both RLS and comorbid 
psychiatric symptoms.

0703
RESPIRATORY-RELATED LEG MOVEMENTS: WHAT IS 
THE EVIDENCE BEHIND THE RULES?
Fulda S1, Zavalko I1,2, Ferri R3, Manconi M1

1Sleep & Epilepsy Center, Neurocenter of Southern Switzerland, EOC, 
Lugano, Switzerland, 2Severtsov Institute Ecology/Evolution, Russian 
Academy of Sciences, Moscow, Russian Federation, 3Sleep Research 
Centre, Department of Neurology I.C., Oasi Institute (IRCCS), Troina, 
Italy

Introduction: Current sleep scoring rules exclude leg movements 
that occur near respiratory events from the scoring of periodic leg 
movements during sleep. While the AASM rules exclude leg move-
ments that occur during a period of 0.5 s preceding to 0.5 s follow-
ing an apnea or hypopnea, the WASM/IRLSSG rules consider only 
leg movements during 0.5 s before to 0.5 s after the end of an apnea 
or hypopnea. So far, the distribution of leg movements in relation to 
respiratory events is unknown and the aim of the present study was 
therefore to describe this distribution and contribute to the question 
whether there is evidence that favours one over the other of the two 
scoring rules.
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Methods: Retrospective chart review and analysis of polysomnographic 
recordings. We included all patients with polysomnographic recordings 
between January 2010 and July 2011, aged 18 to 75 years, and AHI > 
20, ODI > 10, more than 50% of apneas being obstructive, more than 
15 leg movements/hour of sleep, no more than 20% of total sleep time 
with artefacts and no medical condition or medication that could influ-
ence leg movements or respiratory disturbances. Onset and duration of 
all leg movements (0.5-10 s), apneas, and hypopneas during sleep were 
extracted from the polysomnographic recordings.
Results: Polysomnographic recordings of 64 patients (55 male, 56 ± 11 
years) were included in the analysis. Back-averaging of leg movement 
activity (LMA) with respect to the beginning, the middle, and the end 
of respiratory events revealed no indication that LMA was increased in 
the middle of respiratory events. Increased LMA before the beginning 
of the respiratory event consisted mainly of the longer tail of LMA after 
the end of the previous respiratory event. Importantly, LMA increased 
shortly before the end of the respiratory events, with peak onset of LMA 
2.5 s after the end of the respiratory event.
Conclusion: Our results show that leg movements are not augmented at 
the beginning or middle of respiratory events but are increased around 
the end of respiratory events over a period significantly longer than spec-
ified in the AASM and the WASM/IRLSSG rules. Both rules therefore 
underestimate the number of respiratory leg movements in patients with 
obstructive sleep apnea.

0704
AN ERP STUDY ON RETRIEVAL PHASE OF WORKING 
MEMORY IN PATIENTS WITH RESTLESS LEGS 
SYNDROME
Kim S, Lee C, Song J, Jung K
Department of Neurology, College of Medicine, Korea University, 
Seoul, Republic of Korea

Introduction: Restless legs syndrome (RLS) is a common sensorimo-
tor and movement sleep disorder. In previous literatures, neuropsycho-
logical (NP) tests showed that RLS patients had prefrontal dysfunction 
but working memory (WM) was preserved. As working memory (WM) 
tasks is highly related prefrontal cortex, prefrontal dysfunction could be 
speculated in RLS patients. Event-related Sternberg WM task is com-
pose of encoding, retention, and retrieval phase. Among these, retrieval 
phase is the core result from execution on the basis of the maintained 
information and process of finding solutions. Hence, in this study, event-
related potential (ERP) was performed, and neural activities between 
both group during retrieval phase were compared.
Methods: Sternberg WM task was applied on 14 drug-naive RLS pa-
tients and 12 controls (CON). Behavioral results (hit rate (HR) and reac-
tion time (RT)) and ERP components (P200, Search related negativity 
(SRN), and P3b) were analyzed to observe the different characteristics 
in neural activity.
Results: Average RT increased significantly with the WM load, and HR 
decreased in both groups. RT of RLS patients compared with CON sig-
nificantly delayed in all items. P200 component of RLS patients had 
significantly larger amplitude than that of CON. On the other hand, SRN 
of RLS patients had significantly smaller amplitude than that of CON. 
However, P3b component did not show significant difference. Latency 
of each component delayed with WM load.
Conclusion: In this research, our results demonstrated deficit of WM, 
especially retrieval phase, in RLS patients by ERP study. Increased P200 
amplitude of RLS patients showed that RLS patients had malfunction of 
WM related manifestation of task relevance evaluation or response gen-
eration, and decreased SRN meant that RLS patients had poor strategic 
monitoring or control of motor response. Our Results could also provide 
an electrophysiological basis for further study to explore the mechanism 
of abnormal neural network in RLS patients.

0705
VITAMIN D DEFICIENCY IS ASSOCIATED WITH RESTLESS 
LEGS SYNDROME
Krayem AB1, Wali SO2, Shukr A2, Boudal A2, Alsaiari A2

1King Abdulaziz Medical City, Jeddah, Saudi Arabia, 2College of 
Medicine and Allied Sciences, King Abdulaziz University, Jeddah, 
Saudi Arabia

Introduction: Clinical observation suggested improved symptoms of 
Restless Legs Syndrome (RLS) in some patient few weeks after being 
on Vitamin D replacement therapy. We examined the potential associa-
tion between Vitamin D deficiency and severity of RLS symptoms.
Methods: Twelve adult subjects with the diagnosis of primary RLS, 
based on 4 criteria as proposed by the International Restless Legs Study 
Group (IRLSG) and Vitamin D deficiency were recruited. Patients with 
secondary RLS were excluded. Demographic data, co-morbidities as 
well as the initial RLS severity score were recorded. All subjects had 
blood tests for complete cell count, serum ferritin, iron study, glycated 
hemoglobin, renal and bone profile, and vitamin D (25 (OH) vitamin 
D). Patients with Vitamin D deficiency (< 50 ng/ml) were treated with 
Vitamin D supplements (high oral dose or IM injection). Patients were 
not informed that Vitamin D treatment may potentially affect their RLS 
symptoms and they were not given any other medication to treat RLS. 
RLS severity score was re-checked when vitamin D level was corrected 
to (> 50 ng/ml). Data was presented in the form of median and range and 
comparison of paired data was done by using Wilcoxon Signed Rank test.
Results: The median pre-treatment vitamin D level for was 21.7 ng/
ml (13.45 - 57.4), which improved with treatment to 61.8 ng/ml 
(42.58 - 95.9) (P = 0.002). Their median RLS severity score improved 
significantly from 26 (15 - 35) at baseline, to 10 (0 - 27) when their vita-
min D levels were corrected (P = 0.002).
Conclusion: Vitamin D deficiency is significantly associated with 
symptoms of RLS and its replacement is associated with improving RLS 
severity score. Larger studies are needed to confirm these findings.

0706
IMPAIRED MICROCIRCULATION IN THE LOWER 
EXTREMITIES IN FEMALE PATIENTS SUFFERING FROM 
PRIMARY RESTLESS LEGS SYNDROME REVEALED BY 
USING LASER DOPPLER FLOWMETRY
Ulfberg J, Oskarsson E, Wåhlin-Larsson B
Capio Health Center, Örebro, Sweden

Introduction: Recently, it was found that patients suffering from rest-
less legs syndrome ( RLS ) have an increased capillary network together 
with an increased proliferation of endothelial cells in the tibialis anterior 
muscle, indicating an effect of hypoxia. The aim of this study was to ex-
amine possible signs of impairment of the microcirculation in the lower 
extremities in female patients suffering from RLS.
Methods: This study was performed in eight female patients, mean age 
48 years (range 21-65 yr ), diagnosed with primary RLS, but otherwise 
healthy. Their mean IRLS Severity score was 28.7 (range 15-40). Eight 
healthy female control subjects, mean age 47 years ( range 27-64 yr 
), were also included in the study. None of the subjects was a smoker. 
Laser Doppler flowmetry ( LDF ) was used to determine intramuscular 
blood flow by placing an optical single fibre in the tibialis anterior mus-
cle belly. Measurements were simultaneously performed bilaterally. The 
studies were performed between 8-10 AM and 8-10 PM. Blood flow was 
expressed in perfusion units (PU), defined as the product of the number 
and mean velocity of erythrocytes. Serum ferritin levels were obtained 
for all the participants. Differences in blood flow between morning and 
evening were tested by Wilcoxon signed-rank test. P-value < 0.05 was 
considered as significant.
Results: The median intramuscular blood flow in the RLS-patients tibi-
alis anterior muscle, recorded from both legs, was significantly higher in 
the morning, 17.9 PU compared to in the evening, 12.1 PU ( P=0.004). 



SLEEP, Volume 36, Abstract Supplement, 2013A243

B. Clinical Sleep Science V. Sleep Disorders – Movement Disorders
Corresponding values for the healthy controls were 13.1 PU and 12.0 
PU, a nonsignificant difference. Ferritin values were within normal 
range for all subjects.
Conclusion: In eight female patients with primary RLS, the microcircu-
lation in the tibialis anterior muscle is higher in the morning compared to 
in the evening. Thus it is implicated that the circadian rhythmicity seen 
in RLS has some impact on the microcirculation in these patients. This 
new finding may have importance in the understanding, diagnosis and in 
potential alternative treatments in RLS.

0707
EVALUATION OF A METHOD TO DETECT PERIODIC 
LIMB MOVEMENTS (PLMS) TO ANALYZE DAYTIME 
CONSEQUENCES IN A LARGE, POPULATION BASED 
COHORT
Leary EB1, Moore HE1, Hagen EW2, Stubbs R2, Young T2, Peppard PE2, 
Mignot E1

1Center for Sleep Sciences and Medicine, Stanford University, Palo 
Alto, CA, USA, 2Population Health Sciences, University of Wisconsin-
Madison, Madison, WI, USA

Introduction: Periodic Limb Movements (PLMs) are episodic, invol-
untary muscle contractions occurring during sleep. Restless Legs Syn-
drome (RLS) is often associated with PLMs, but many people have 
PLMs without RLS. Little is known about the cause of PLMs or their 
impact on daytime sleepiness or insomnia symptoms. The current ap-
proach to measuring abnormal leg activity is to manually mark each 
event, which is time consuming and prone to error. Using custom built 
software to identify leg movements, we will analyze the association be-
tween PLMs and daytime sleepiness in a large sleep cohort.
Methods: This cross-sectional study uses Wisconsin Sleep Cohort 
data, an ongoing longitudinal, population based study of the causes, 
consequences, and natural history of sleep disorders. Nocturnal poly-
somnograms (PSGs) were analyzed using a novel, automated PLM de-
tection algorithm developed by the Stanford Center for Narcolepsy to 
meet AASM 2007 criteria, with minor modifications (see APSS 2012 
Abstract). Detected leg movements were rejected from PLM classifica-
tion inclusion using manually scored respiratory event and staging data. 
The PLM index (PLMI) is calculated from remaining events. We will 
analyze control subjects to measure the association between PLMs and 
sleepiness, controlling for covariates such as age, gender, and insom-
nia symptoms. Sleepiness was measured objectively using mean sleep 
latency from the Multiple Sleep Latency Test (MSLT). Questionnaires 
were used to assess subjective sleepiness as well as insomnia and RLS 
symptoms. Data will be stratified by RLS symptoms.
Results: 2107 PSGs from 1075 subjects were processed with a 2.4% 
failure rate of the scoring software. The longitudinal correlation of 
PLMI and Epworth Sleepiness Scale (ESS) R2 values were 0.59 and 
0.58 (n=146), suggesting stability of these measures over time. We are 
now testing whether prevalence and measures of sleepiness are associ-
ated with PLMI, taking into account the presence or absence of RLS and 
insomnia symptoms.
Conclusion: We have successfully created a PLM detector which can 
quickly process large datasets and accurately identify abnormal leg ac-
tivity. Studying sleepiness in correlation with PLMs should help our un-
derstanding of the impact of PLMs on daytime symptoms and advance 
the understanding of this complex phenomenon. This is important to the 
definition of Periodic Limb Movement Disorder, a controversial patho-
logical entity.
Support (If Any): Creation of the PLM Detector was supported by the 
Veteran Affair’s continuing education scholarship (GI Bill). The Wis-
consin Sleep Cohort Study was supported by the National Heart, Lung, 
and Blood Institute (R01HL62252) and the National Center for Re-
search Resources (1UL1RR025011) at the National Institutes of Health.

0708
COMPARING THE CLINICAL CHARACTERISTICS AND 
SLEEP ARCHITECTURE OF RLS PATIENTS WITH PLMS VS. 
RLS PATIENTS WITHOUT PLMS
Cho Y1, Moon H1, Lee Y1, Song M2, Shin W3, Lee H4

1Neurology, Dongsan Medical Center, Keimyung University, Daegu, 
Republic of Korea, 2Nursing Science, Keimyung University, Nursing 
Graduate School, Daegu, Republic of Korea, 3Neurology, KyungHee 
University School of Medicine, Seoul, Republic of Korea, 4Psychiatry, 
Yale University School of Medicine, New Heaven, CT, USA

Introduction: Periodic leg movement during sleep (PLMS) is a com-
mon complaint associated with RLS, though not all RLS patients have 
PLMS. The purpose of this study is to compare the clinical characteris-
tics and sleep architecture in the RLS patients with PLMS to the RLS 
patients without PLMS.
Methods: We retrospectively reviewed all the PSG data of 155 idio-
pathic RLS patients in a tertiary hospital sleep center, whose age was 18 
years old or higher. There were 64 RLS patients who had PLMS while 
91 did not. RLS with PLMS was defined by the PLM index based on 
the polysomnograhy, which was 15 or higher. In our study, we excluded 
comorbid secondary RLS patients whose RLS was caused by Iron defi-
ciency anemia, chronic renal failure, and pregnancy. We also excluded 
those with comorbid sleep disorders such as: sleep apnea, narcolepsy, 
parasomnia. Individual clinical characteristics were compared using 
the International RLS Severity scale, the RLS quality of life question-
naire, Korean versions of the SF-36, the Beck Depression Inventory-2, 
the hospital anxiety scale, the Korean version of the Insomnia Severity 
Index, the Pittsburgh Sleep Quality Index, Epworth sleepiness scale, as 
well as a polysomnograhy.
Results: RLS patients without PLMS had significantly higher levels of 
anxiety (8.57±4.16 vs, 7.08±4.28, p=0.039), and depression (18.65±9.59 
vs, 15.65±10.84, p=0.045), than those with PLMS. RLS patients with 
PLMS showed a significantly higher total arousal Index (59.92±39.59 
vs 45.58±22.45, p=0.005), while RLS patients without PLMS showed 
a significantly longer latency to REM (118.54±63.73 vs, 93.68±65.61, 
p=0.016) and had a higher spontaneous arousal Index (40.00±20.29 vs, 
29.39±21.94, p=0.007).
Conclusion: We found RLS patients without PLMS had higher levels of 
anxiety and depression. And, there were differences in the sleep archi-
tecture of the two groups. The RLS patients without PLMS had a higher 
spontaneous arousal index and longer latency to REM.

0709
RESTLESS LEGS SYNDROME AND MELANOCORTIN-1 
RECEPTOR SINGLE NUCLEOTIDE POLYMORPHISM
Koo BB1, Veigl M2

1Neurology, Case Western Reserve University, Cleveland, OH, USA, 
2Genetics, Case Western Reserve University, Cleveland, OH, USA

Introduction: Alpha-melanocyte stimulating hormone (α-MSH) has 
features similar to core features of the restless legs syndrome (RLS), 
including a circadian release pattern and stimulatory effects on locomo-
tion and hyperalgesia. The melanocortin-1 receptor (MC1R) is a dermal 
protein involved in the regulation of skin color and its main agonist hor-
mone is α-MSH. Single nucleotide polymorphisms (SNPs) in the MC1R 
gene can result in fair skin phenotypes. Population differences in RLS 
suggest greater prevalence in areas of greater geographic latitude where 
lighter skinned individuals are more heavily represented. In this pro-
posal, we wished to determine if subjects with RLS were more likely 
than controls without RLS to have MC1R SNPs known to associate with 
fair skin.
Methods: RLS cases and normal controls were queried for skin and hair 
type and asked to fill out questionnaires about sleep and RLS symptoms: 
the International RLS Severity Scale (IRLSS) and the RLS Quality of 
Life Instrument (RLS-QOLI). In the MC1R gene, the following SNPs 
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were measured: Val60Leu (rs1805005), Asp84Glu (rs1805006), Val-
92Met (rs2228479), Arg151Cys (rs1805007), Asp294His (rs1805009).
Results: 76 RLS and 74 controls had mean age of 50.4±12.7 years; 
63.3% were women. Groups were similar in age, BMI and gender. RLS 
subjects had signficantly more very fair skin (15.9% vs. 4.7%; p=0.03) 
and had more red hair (8.7% vs. 1.6%; p=0.07). None of the five mea-
sured SNPs analyzed occurred more commonly in subjects with RLS 
than controls. RLS was significantly more severe in subjects with Val-
60Leu (rs1805005) polymorphism compared to RLS subjects without 
MC1R SNPs: IRLSS (23.6±8.0 vs. 19.3±7.6; p=0.054) and RLS-QOLI 
(54.4±20.6 vs. 68.1±20.6; p=0.02).
Conclusion: RLS subjects with the MC1R SNP, Val60Leu (rs1805005), 
had more severe RLS symptoms than RLS subjects without MC1R SNPs.

0710
RESTLESS LEGS SYNDROME AND CNS GABA: 
ASSOCIATIONS WITH PERIODIC LEG MOVEMENTS OF 
SLEEP
Schoerning LJ1,2, Platt S2, Jensen JE3, Winkelman J1,4

1Division of Sleep Medicine, Brigham and Women’s Hospital, Boston, 
MA, USA, 2Sleep HealthCenters, Brighton, MA, USA, 3Brain Imaging 
Center, McLean Hospital, Belmont, MA, USA, 4Department of 
Psychiatry, Harvard Medical School, Boston, MA, USA

Introduction: RLS is a neurological disorder associated with impair-
ment in sleep and often accompanied by periodic limb movements of 
sleep. This study aimed to quantify GABA, glutamate, and the levels of 
other neuronal markers in three brain regions in patients with RLS and 
matched controls.
Methods: Subjects with moderate to severe primary RLS were com-
pared to age and sex-matched controls (RLS=18, HC=17). RLS sub-
jects were treatment-naive or stopped RLS medications 48 hours prior 
to scanning. All participants wore leg actigraphy monitors at home for 4 
nights preceding, as well as the night of, an in-laboratory polysomnog-
raphy study. 1H-MRS scanning was performed the following day on 
a 4.0 Tesla scanner using a GABA-optimized MEGAPRESS sequence 
with secondary measures of glutamate, N-acetylaspartate (NAA), and 
total choline, all expressed as the metabolite/creatine (CR) ratio. Single 
voxels were placed in the left thalamic lobe, bilateral rostral anterior-
cingulate cortex (ACC), and the bilateral cerebellum.
Results: GABA/Cr levels were no different in the cerebellum (p=.423), 
thalamus (p=.571) or ACC (p=.989) in RLS subjects compared to 
controls. Thalamic GABA/Cr was positively correlated (r(14)=.49, 
p=.055), and cerebellar GABA/Cr was negatively correlated (r(14)=-
.55, p=.028) with RLS severity in the day(s) before scans. Actigraphic-
derived PLM index was positively correlated with thalamic GABA/Cr 
levels (r(12)=.79, p=.0008), and negatively correlated with cerebellar 
GABA/Cr levels (r(12)=-.51, p=.063), the latter confirmed by a similar 
correlation with PSG-derived PLM arousal index (r(14)=-.54, p=.029). 
Greater levels of NAA/Cr were observed in the ACC (p=0.01) in 
RLS than controls.
Conclusion: We did not identify differences in GABA levels in RLS 
compared to controls. However, NAA levels were elevated in the ACC 
of RLS patients. Both RLS severity and PLM indices were positively 
correlated in the thalamus and negatively correlated in the cerebellum 
with GABA levels, areas previously shown to be activated by sensory 
and motor symptoms in RLS .
Support (If Any): Supported by a grant from GlaxoSmithKline.

0711
RESTLESS LEGS SYNDROME IS ASSOCIATED WITH 
LOWER QUALITY OF LIFE AND DEPRESSIVE SYMPTOMS 
IN HIGH-RISK TIA AND MINOR STROKE
Boulos MI, Murray BJ, Corrigan B, Petrescu N, Wortsman JJ, Black S, 
Swartz RH
Division of Neurology, Department of Medicine, Sunnybrook Health 
Sciences Centre, Toronto, ON, Canada

Introduction: Outcomes after cerebrovascular disease can be improved 
by managing comorbidities that impact patients. Restless Legs Syn-
drome (RLS) occurs in 5-10% of the general population and is associ-
ated with poor quality of life, but its prevalence and impact in TIA or 
minor stroke has yet to be examined.
Methods: We prospectively assessed high-risk TIA or minor stroke pa-
tients who presented to our stroke prevention clinic or inpatient ward 
within two weeks of their acute cerebrovascular events. Participants 
were diagnosed as having RLS by a sleep neurologist or with the use 
of an RLS diagnostic criteria questionnaire. Patients also completed the 
Stroke-Specific Quality of Life (SS-QoL) and the Center for Epidemio-
logic Studies Depression (CESD) scales.
Results: Sixty-eight patients were assessed (mean age 68.0 years, 
50% male, 58% inpatients); 37% (25/68) presented with TIA and 63% 
(43/68) with stroke. Twenty-five percent (17/68) were diagnosed with 
RLS; 10% (7/68) had newly-diagnosed RLS, while 15% (10/68) en-
dorsed a pre- and post-TIA/stroke history compatible with RLS. Pa-
tients with RLS had lower scores on the SS-QoL scale (187.8 vs. 212.2; 
p=0.005) and higher scores on the CESD scale (19.1 vs. 8.7; p<0.001), 
indicating poor quality of life and depressive symptomology. Linear re-
gression models demonstrated that both RLS diagnosis (beta=-0.550, 
p=0.001) and depressive symptoms (beta=-0.326, p=0.032) predicted 
scores on the SS-QoL. In turn, SS-QoL scores predicted scores on the 
CESD (beta=-0.631, p<0.001).
Conclusion: After a high-risk TIA or minor stroke, 25% of patients met 
criteria for RLS. Patients with RLS had lower quality of life and greater 
depressive symptoms, and further analyses suggested that RLS may lead 
to reduced quality of life which in turn may contribute to depressive 
symptoms. If these findings are confirmed in a larger sample size, the 
detection and treatment of RLS after TIA/stroke may be warranted to 
improve quality of life.
Support (If Any): Dr. Boulos is supported by a Focus on Stroke 2010 
Research Fellowship, which is funded by the Heart and Stroke Founda-
tion of Canada, the Canadian Stroke Network and the Canadian Insti-
tutes of Health Research.

0712
MINIMAL CINICALLY IMPORTANT IMPROVEMENT 
IN IRLS TOTAL SCORE IN PATIENTS WITH RESTLESS 
LEGS SYNDROME TREATED WITH THE ROTIGOTINE 
TRANSDERMAL SYSTEM
Kohnen R1,2, Roth T3, Grieger F4, Moran K5, Ondo W6, Trenkwalder C7

1ReSearch Pharmaceutical Services Inc, Fort Washington, PA, 
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Germany

Introduction: Two 6-month randomized, double-blind, placebo-con-
trolled studies (US: NCT00135993; EU: NCT00136045) established 
the efficacy of rotigotine transdermal system (rotigotine) for restless 
legs syndrome (RLS), using the IRLS total score (primary endpoint) 
and CGI Item 2 (global change) score (secondary endpoint). The ob-
jective of this post hoc analysis was to determine the minimal clini-
cally important change (MCIC) in IRLS total score in patients with 
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moderate-to-severe RLS (baseline IRLS total score ≥15) treated 
with rotigotine.
Methods: This post hoc analysis included pooled data from rotigotine-
treated patients (0.5, 1, 2 or 3 mg/24h) with IRLS and CGI Item 2 scores 
at baseline and end of maintenance (EoM). Mean change ± SD from 
baseline to EoM in IRLS total score was determined for each CGI score 
and Pearson’s correlation coefficients were calculated. An anchor-based 
approach and receiver operating characteristic (ROC) curves determined 
the MCIC for the IRLS based on CGI Item 2 scores using the full analy-
sis set (data as observed).
Results: 540 rotigotine-treated patients were included in this analysis. 
The mean (SD) changes from baseline to EoM in IRLS total score in the 
CGI Item 2 categories were as follows: much worse, -6.4 ± 10.9 (n=5); 
minimally worse, 0.8 ± 7.8 (n=13); no change, -3.2 ± 5.2 (n=65); mini-
mally improved, -7.5 ± 6.9 (n=74); much improved, -12.5 ± 6.5 (n=112); 
very much improved, -20.8 ± 7.6 (n=270). IRLS total scores correlated 
with improvements in the CGI (r = 0.68). The MCIC ROC curve cut-off 
for minimally improved IRLS total scores was -5 points (sensitivity = 
0.72; specificity = 0.63).
Conclusion: In patients with moderate-to-severe RLS, an improvement 
in IRLS total score by 5 or more points may be clinically meaningful.
Support (If Any): This study was supported by UCB Pharma, Smyrna, 
GA, US.

0713
THE EFFECT OF DOPAMINE AGONIST ON PERIODIC 
LIMB MOVEMENTS AND CONTINUOUS POSITIVE AIRWAY 
PRESSURE COMPLIANCE
Yaqoob ZJ, Zarrouf FA
AnMed Health, Belton, SC, USA

Introduction: It is unclear if the dopamine effects of improving PLMs 
during sleep has any effect on CPAP compliance in OSA patients treated 
with PAP. We have hypothesize that patients taking Dopamine agonists 
DA for high PLM indices will have higher compliance rate and im-
proved use of PAP.
Methods: A review of all patients with high PLMI and available PSG 
reports was performed. The database was reviewed for demographics, 
medical history, medications and PSG variables. compliance measures 
were compared between two groups (A: On DA medications; B: Not on 
DA medications
Results: 43 patients were included, 26 of them were on DA and 17 of 
them were not. There were no significant differences found between the 
two groups or within the groups in regards to demographics, medical 
history or PSG findings. When comparing three measures of compliance 
(percent of PAP usage, average hours of use and percent of days the PAP 
was used > 4 hours /night ) between and within the two groups we noted 
a no significant differences found between the two groups or within the 
groups in regards to percent of PAP usage/ hours used ( 5.14/2.24 vs 
5.18/2.15 P= 0.93) and percent of days with >4 hours (63/28 vs 68/28 
p= 0.56).
Conclusion: In our patient population with high PLMI on PSG evalu-
ations, we found no significant effect of DA medications on short and 
long term compliance rate between the two groups. Larger studies need 
to be conducted to confirm these findings.

0714
ACUPUNCTURE THERAPY IS AN OLD AND EFFECTIVE 
OPTION BY INSOMNIA SECONDARY TO SLEEP 
MOVEMENT DISORDERS
Santana Miranda R1, Esqueda-León E1, Rojas Zamorano J2, 
Velázquez-Moctezuma J1,2

1Clinic Sleep Disorders, Universidad Autónoma Metropolitana, 
México D. F., Mexico, 2Reproductive Biology, Universidad Autónoma 
Metropolitana, Mexico City, Mexico

Introduction: The alternatives therapeutics that the acupuncture is the 
ancient medical procedure used world-wide for the treatment of number 
diseases. Previous reports indicate that the insomnia due to mental dis-
orders (Anxiety and depression) and other disorders (OSA) ameliorate 
after acupuncture treatment. In this preliminary report, we analyzed the 
effectiveness of acupuncture on insomnia secondary to periodic limb 
movement disorder with objetive and subjetive parameters.
Methods: Adults (Middle aged and both sexes) complaining of insom-
nia and restless legs syndrome were recruited at the sleep clinic. Those 
who fit the criteria for chronic insomnia (Clinical criteria) and periodic 
limb movement disorder (polysomnographic criteria) and have no other 
illness were selected. Eight participants were polysomnographically re-
corded for one night before beginning acupuncture treatment. In addi-
tion, a Pittsburg sleep quality index, Hamilton scale for anxiety; Beck 
scale for depression assessment was applied. Needles were placed in 
the same location in all patients, according to traditional Chinese medi-
cine to areas related to insomnia treatment, but are not specific by sleep 
movement disorder. Twice per week, with 30 minutes sessions, for five 
weeks. During this period, patients reported a sleep diary. After the treat-
ment ended, patients were again polysomnographically recorded and the 
scales were applied once again.
Results: The preliminary results showed a significant reduction in 
PLMS index. Concerning sleep parameters, the significant changes ob-
served in parameters associated with insomnia (sleep efficiency, sleep 
onset latency, total sleep time, and wakefulness index). Additionally, in 
all cases the patients subjective perception was a considerable improve-
ment included RLS symptoms.
Conclusion: The present results are consistent with previous reports 
about positive changes in subjective and objective parameters of sleep 
quality with acupuncture therapy, same that others insomnia causes 
(mood disorders). The effectiveness of acupuncture treatment is pos-
sible by endogenous mechanism answers, this mechanism are not clear 
for complete but have evident central effects, however is necessary your 
study because the acupuncture is an alternative therapeutic very used.
Support (If Any): Universidad Autónoma Metropolitana MDS México
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OXYCODONE/NALOXONE PROLONGED RELEASE - 
EFFICIENT SHORT AND LONG-TERM TREATMENT FOR 
SEVERE RESTLESS LEGS SYNDROME AFTER FAILURE OF 
PREVIOUS MEDICATIONS
Trenkwalder C1, Benes H2, Grote L3, Garcia-Borreguero D4, Högl B5, 
Winkelmann J6,7,8, Allen RP9, Hopp M10, Bosse B10, Kohnen R11

1Centre of Parkinsonism and Movement Disorders, Paracelsus-
Elena Hospital, Kassel, Germany, 2Somni bene Institute for Clinical 
Research and Sleep Medicine, Schwerin, Germany, 3Sleep Disorder 
Center, Sahlgrenska University Hospital, Gothenburg, Sweden, 
4Sleep Research Institute, Madrid, Spain, 5Department of Neurology, 
Innsbruck Medical University, Innsbruck, Austria, 6Neurologische 
Klinik, Klinikum rechts der Isar, Technische Universität München, 
München, Germany, 7Institute für Humangenetik, Technische 
Universität München, München, Germany, 8Institut für Humangenetik, 
Helmholtz Zentrum München, München, Germany, 9Department 
of Neurology, Johns Hopkins University, Baltimore, MD, USA, 
10Mundipharma Research GmbH & Co.KG, Limburg, Germany, 
11ReSearch Pharmaceutical Services Inc., Nuremberg, Germany

Introduction: Off-label use of opioids for severe restless legs syndrome 
(RLS) after failure of mainly dopaminergic medications is common but 
evidence of efficacy has not been investigated systematically.
Methods: In the 12-week double-blind (DB) study, 304 severely affect-
ed RLS patients (mean age 62.4±11.2 years; International RLS Study 
Group Rating Scale (IRLS) score ≥21 at randomization) with failed 
RLS therapy were randomized to oxycodone/naloxone prolonged-
release fixed-combination (OXNPR) bid (mean daily dose oxycodone 
21.9±15.0 mg) or placebo after screening and a 7-day washout period. 
Subsequently, 197 participated in a 40-week open-label extension (mean 
daily dose oxycodone 18.1±10.5 mg) with 157 (79.7%) patients com-
pleting open-label treatment. Primary objective of the DB phase was to 
demonstrate superior efficacy of OXNPR compared to placebo in reduc-
ing RLS symptom severity using the universally accepted IRLS.
Results: Mean IRLS total score at randomization was 31.6±4.5 indi-
cating severe symptom load. The 12-week OXNPR treatment resulted 
in a statistically significant reduction in symptom severity compared to 
placebo with a clinically relevant difference of 8.15 in the mean IRLS 
total score (95%CIs: “5.46; 10.85”; p<0.001; n=269). The remitter rate 
was higher for OXNPR versus placebo in the DB phase (74% versus 
26%; p<0.001). The beneficial effects were maintained throughout ex-
tension phase with a low mean IRLS total score of 9.7±7.8 at end of 
study (n=152). The secondary efficacy variables including sleep and 
quality of life findings supported these results. OXNPR treatment was 
well tolerated in accordance with the expected safety profile. Based on 
a prospective, standardized and stepwise evaluation procedure, no case 
of augmentation was reported during one year of OXNPR treatment.
Conclusion: Oxycodone/naloxone prolonged-release at stable doses 
proved to be a highly efficacious and well-tolerated short- and long-term 
treatment for patients with severe RLS, inadequately controlled with 
predominantly dopaminergic medications.
Support (If Any): Funded by Mundipharma Research
ClinicalTrials.gov number, NCT01112644.

0716
THE EFFECT OF ROTIGOTINE ON NOCTURNAL BLOOD 
PRESSURE CHANGES AND PERIODIC LIMB MOVEMENTS 
OF SLEEP IN PATIENTS WITH IDIOPATHIC RLS: THE 
ENCORE STUDY
Winkelman J1, Bauer A2, Cassel W3, Rye DB4, Walters A5, Oertel W3, 
Grieger F6, Schollmayer E6, Moran K7, Trenkwalder C8

1Sleep Health Center, Brigham and Women’s Hospital, Brighton, MA, 
USA, 2Eberhard Universitat Tubingen, Tubingen, Germany, 3Philipps 
Universitat Marburg, Marburg, Germany, 4Emory University, Atlanta, 
GA, USA, 5Vanderbilt University School of Medicine, Nashville, TN, 
USA, 6UCB Pharma, Monheim, Germany, 7UCB Pharma, Smyrna, 
GA, USA, 8University of Goettingen and Paracelsus-Elena-Klinik, 
Kassel, Germany

Introduction: Rotigotine transdermal system reduces periodic leg 
movements (PLM) during sleep in patients with restless legs syndrome 
(RLS). Episodic nocturnal blood pressure (BP) excursions coincide with 
PLM, possibly increasing the risk of hypertension and cardiovascular 
disease. We examined the effect of rotigotine on PLM-associated and 
total nocturnal systolic BP (NSBP) elevations in patients with moderate-
to-severe RLS (IRLS≥15).
Methods: This double-blind, placebo-controlled study (SP0977 EN-
CORE [NCT01455012]) randomized patients (1:1) to optimal dose roti-
gotine (1-3mg/24h) or placebo. Continuous beat-by-beat BP and heart 
rate assessments were performed at baseline and end of 4-week main-
tenance (EoM). Primary outcome was change from baseline to EoM in 
PLM-associated NSBP elevations (defined: a slope of linear regression 
≥2.5 over 5 consecutive heartbeats [equivalent to ≥10mmHg]). Change 
in total NSBP elevations and PLM index (PLMI) were also assessed. 
Efficacy data are reported for the full analysis set (FAS).
Results: 81 patients (mean±SD age:57.2±10.5 years; 63% female) were 
randomized (rotigotine:40; placebo:41); 66 (rotigotine:37; placebo:29) 
comprised the FAS. Mean (±SD) baseline PLMI was similar between roti-
gotine (72.9±55.6) and placebo (69.9±47.9). Reductions from baseline 
(~300 elevations) in PLM-associated NSBP elevations were greater with 
rotigotine vs placebo (LS mean [95% CI] -239.95 [-275.34,-204.56] vs 
-79.61 [119.25,-39.97]; treatment difference: -160.34 [-213.23,-107.45]; 
p<0.0001). Greater decreases from baseline (~785 elevations) to EoM 
in total NSBP elevations also were observed for rotigotine vs placebo 
(treatment difference: -161.13 [-264.47,-57.79]; p=0.0028). Greater 
decreases from baseline to EoM in PLMI were observed for rotigotine 
(-49.4 [-57.4,-41.4]) vs placebo (-16.6 [-25.6,-7.7]) (-32.8 [-44.7,-20.8]; 
P<0.0001). Adverse events were consistent with dopaminergic stimula-
tion and transdermal application. 15 patients (rotigotine: 4/40; placebo: 
11/41) discontinued prematurely.
Conclusion: Rotigotine reduced PLM-associated and total NSBP eleva-
tions in patients with RLS. Further investigation is required to determine 
whether decreases in PLMI-related and total nocturnal BP translate into 
reductions in cardiovascular risk in patients with RLS.
Support (If Any): This study was supported by UCB Pharma, Smyrna, 
GA, US.

0717
RECOVERY OF AUGMENTATION IN RESTLESS LEGS 
SYNDROME WITH EXTENDED-RELEASE DOPAMINE-
AGONIST
Maestri M1, Fulda S1, Zucconi M2, Ferini Strambi L2, Marelli S2, 
Bassetti CL3, Manconi M1

1Neuurocenter of Southern Switzerland, Lugano, Switzerland, 2Sleep 
Research Center,Department of Neurology, Scientific Institute and 
University Hospital San Raffaele, Milan, Italy, 3University Department 
of Neurology, Inselspital, Bern, Switzerland

Introduction: Dopamine agonists (DA) represent the first-line treatment 
in restless legs syndrome (RLS), however in the long term, a substantial 
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portion of patients will develop augmentation, a severe drug-related ex-
acerbation of RLS symptoms and the main reason for long-term therapy 
withdrawal. The mechanisms underlying augmentation are unknown 
and no evidence-based treatment guidelines are available so far.
Methods: Twenty four consecutive RLS outpatients (10M,14F, mean age 
68.4±10yrs) treated with immediate-release dopamine agonists (pramipex-
ole 11 pts, ropinirole 7 pts, cabergoline 1 pts, levodopa 1 pts, combined DA 
treatment 4 pts) for a mean period of 6.7yrs ±5 were diagnosed with severe, 
clinically relevant augmentation. Since an inverse relationship between DA 
half-life and augmentation has been postulated, we decided to switch their 
treatment to the long-acting extended-release (ER) formula of pramipexole 
given at 4 pm and progressively increased until a satisfactory control of 
the symptoms was achieved (mean dose 0.75 mg, range 0.375-1.125 mg). 
Previous treatment with dopamine-agonists was completely withdraw.
Results: esolution of augmentation was observed in all patients within 
2-3 weeks and persisted, so far for a mean follow-up interval of 7 months. 
There was no difference in the average dose of dopamine agonists dur-
ing augmentation and after switching to pramipexole extended release 
(pramipexole equivalent dosage during augmentation = 0.84±0.51 mg 
vs. extended release pramipexole = 0.67±0.28 mg). The IRLS severity 
scale decreased from 32±4 to 16±9 (p<.001).
Conclusion: Pramipexole extended release might represent an easy, safe 
and fast pharmacological therapeutic option for augmentation in RLS. 
Further prospective controlled studies are needed to confirm our findings. 
These results support the hypothesis that the duration of action of the dopa-
mine agonists plays a key role in the mechanism of augmentation in RLS.

0718
COMPARISON OF EFFICACY BETWEEN ORAL IRON AND 
DOPAMINE AGONISTS IN THE TREATMENT OF PATIENTS 
WITH RESTLESS LEGS SYNDROME WITH LOW-NORMAL 
SERUM FERRITIN
Yoon I1, Lee C1, Lee S1, Kang S2, Park H1

1Neuropsychiatry, Seoul National University Bundang Hospital, 
Seongnam, Republic of Korea, 2Psychiatry, College of Medicine, 
Dankook University, Cheonan, Republic of Korea

Introduction: The purpose of this study is to find whether there is any 
difference between oral iron and a dopamine agonist in treating RLS 
patients with low-normal serum ferritin in terms of improvement speed 
and efficacy.
Methods: RLS patients with low-normal serum ferritin (15~50μg/L) 
were randomly assigned to pramipexole treatment or oral iron replace-
ment, and they were followed on 2, 4, 8 and 12 weeks. The sever-
ity of RLS symptoms was assessed by International RLS study group 
(IRLSSG) severity scale at every visit. All subjects completed Beck 
Depression Inventory (BDI), Epworth Sleepiness Scale (ESS) and Pitts-
burgh Sleep Quality Index (PSQI) at the baseline and last visit.
Results: A total of 23 subjects participated in this study. Twelve (11 fe-
male/1 male) and 11 (10 female/1 male) subjects were assigned to oral 
iron replacement and pramipexole treatment. At the baseline, there was 
no significant difference between two treatment groups in age, IRLSSG 
severity score (iron; 21.6±7.4, pramipexole; 22.2±6.3), serum ferritin 
levels (iron; 37.0±11.5μg/L, pramipexole; 35.3±6.4μg/L), BDI, ESS and 
PSQI scores. There was significant effect of time on IRLSSG severity 
scale scores (F=9.81, p<0.01), but neither group effect (F=0.02, p=0.90) 
nor interaction between group and time (F=0.131, P=0.95) was observed. 
Also, there is no significant difference between two groups in the speed 
of improvement at each visit. After 12 weeks ferritin levels increased sig-
nificantly in the iron (86.3±16.6μg/L, p<0.001) group, while no significant 
change was observed in the pramipexole (32.6±15.0μg/L, p=0.502) group. 
There was no change in BDI, ESS and PSQI in both groups at last visit.
Conclusion: This study demonstrates that there is no difference between 
oral iron and pramipexole in treating RLS patients with low-normal fer-
ritin. To avoid long-term treatment, iron replacement might be preferred 
to pramipexole in RLS with low-normal ferritin.
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MORTALITY AND COMORBIDITY ASSOCIATED WITH 
NARCOLEPSY
Ohayon MM
Stanford Sleep Epidemio Res Center, Stanford University, Palo Alto, 
CA, USA

Introduction: Narcolepsy is a rare debilitating sleep disorder affecting 
around 0.045% of the population. In the recent years, many progresses 
have been done in understanding the genetic basis of the disease. Sur-
prisingly, however, little is known about the evolution of narcoleptic in-
dividuals in terms of mortality and comorbidity.
Methods: A total of 322 narcoleptic individuals interviewed at first time 
between 2005 and 2007 were contacted again between October 2011 
and January 2012. It was possible to have follow-up information for 308 
of them. This represents a success rate of 95.65%. These narcoleptic 
individuals were asked to participate to a follow-up interview inquir-
ing about sleep, mental and organic diseases. Initial and follow-up inter-
views were performed using the Sleep-EVAL system.
Results: Of the 308 narcoleptic individuals located, 4 refused to partici-
pate, 1 was unavailable for other reasons, 5 were too ill and 7 were de-
ceased. At follow-up, subjects were aged between 21 and 84 years; 52% 
were younger than 45 years of age. Among organic diseases, the 5-year 
incidence of hypertension was 6.2% among men and 3.4% among wom-
en. It was 2.6% for diabetes and 2.2% for cancer. The 5-year incidence 
for diagnosed obstructive sleep apnea syndrome was 3.7% of men and 
2.7% of women. Overall death rate was comparable between narcoleptic 
sample and the U.S. general population with a relative risk of 1.65 [95% 
CI 0.76-3.49]. However, the RR was higher in narcoleptic individuals 
younger than 55 years (RR 3.61 (1.49-8.70]). The suicide rate was seven 
times higher in the narcoleptic sample compared to the U.S. general 
population for the same time period (RR: 7.35 [1.84-29.41]). All cases 
of suicide were younger than 55 years.
Conclusion: Narcolepsy is accompanied by various medical conditions 
but also mental disorders, which place narcoleptic individuals at greater 
risk for suicide.
Support (If Any): NIH (R01NS044199) and unrestricted educational 
grant from Jazz Pharmaceuticals

0720
CLARITHROMYCIN FOR THE TREATMENT OF 
HYPERSOMNIA: A RANDOMIZED, DOUBLE-BLIND, 
PLACEBO-CONTROLLED, CROSSOVER TRIAL
Trotti L1, Saini P1, Freeman A1, Bliwise DL1, Jenkins A3, Garcia PS3,2, 
Rye DB1

1Neurology, Emory University School of Medicine, Atlanta, GA, USA, 
2Atlanta VA Medical Center, Atlanta, GA, USA, 3Anesthesiology, 
Emory University School of Medicine, Atlanta, GA, USA

Introduction: Recent work has demonstrated that cerebrospinal fluid 
(CSF) of patients with primary hypersomnias enhances activity at the 
GABA-A receptor, and this may be causal to hypersomnia symptoms. 
Oral GABA-A receptor antagonists, such as the macrolide antibiotic 
clarithromycin, may therefore be effective hypersomnia treatment.
Methods: We performed a double-blind, crossover trial of clarithromy-
cin in hypersomnia patients with abnormal excess potentiation at the 
GABA-A receptor (as assayed in CSF). Subjects took clarithromycin 
500 mg, or matched placebo, with breakfast and lunch, each for two 
weeks; presentation order was randomized with a one week washout be-
tween the two periods. Subjects were evaluated using the psychomotor 
vigilance task (PVT) and subjective scales (including the Epworth and 
Stanford Sleepiness Scales, the Functional Outcomes of Sleep Question-
naire (FOSQ), and the SF-36) at baseline and during each treatment pe-
riod. The trial was registered at clinicaltrials.gov (NCT01146600).
Results: Twenty subjects (15 women) completed the trial and were in-
cluded in analyses, with mean age 33.0 years (+/- 13.3). Two subjects 

dropped out due to side effects. Diagnoses included idiopathic hyper-
somnia (n = 11), narcolepsy without cataplexy (n = 4), and hypersomnia 
with long sleep but normal MSLT (n = 5). Median reaction times on 
the PVT (primary outcome) were not different with clarithromycin. In 
contrast, significant improvements with clarithromycin were seen for 
Epworth (15.0 at baseline, 14.1 on placebo, and 10.1 on clarithromycin, 
F = 6.28, p = 0.004), FOSQ (14.0 baseline, 14.6 placebo, 16.6 clarithro-
mycin, F = 6.03, p = 0.004), and the SF-36 energy/fatigue domain (25.0 
baseline, 27.0 placebo, 47.8 clarithromycin, F = 5.61, p = 0.006) at week 
two. Differences between clarithromycin and the baseline and placebo 
conditions were confirmed with pairwise tests. Unpleasant taste was 
more common with clarithromycin.
Conclusion: In this pilot study, clarithromycin improved subjective 
sleepiness in GABA-related hypersomnia. Larger trials of longer dura-
tion are warranted.
Support (If Any): The American Sleep Medicine Foundation Strategic 
Research Award
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RELATION BETWEEN EXCESSIVE DAYTIME SLEEPINESS 
AND CORTICAL OXYGENATION DURING COGNITIVE 
FUNCTION TASK
Miyata S1, Noda A1, Iwamoto K2, Ozaki N2

1Department of Biomedical Sciences, Chubu University, Kasugai, 
Japan, 2Department of Psychiatry, Nagoya University Graduate School 
of Medicine, Nagoya, Japan

Introduction: Disrupting sleep/wake rhythm in modern 24-hour soci-
ety decreases quality of life, such as tiredness, emotional disturbance 
and impaired cognitive function. Near infrared spectroscopy (NIRS) has 
enabled the noninvasive investigation of brain functions in psychiatric 
disorders with measurement of oxyhemoglobin (oxyHb) concentrations. 
We demonstrated that the acute sleep restriction (time in bed < 4h/night) 
impaired cortical oxygenation response during word fluency task. The 
purpose of this study was to investigate the effect of insomnia and ex-
cessive daytime sleepiness (EDS) on the cortical oxygenation using near 
infrared spectroscopy (NIRS).
Methods: This study included 25 university students (13 male and 12 
female, age 21.7±0.9 yrs ). The oxyHb concentration by a word flu-
ency task was measured with NIRS. All subjects recorded sleep logs 
and worn actigraphy to monitored sleep/wake rhythm. Sleep complaints 
were evaluated by Pittsburgh Sleep Quality Index (PSQI) and a global 
PSQI score was used to separate non-sleep disturbance group (<6) from 
sleep disturbance group (≥6). EDS was evaluated by Epworth Sleepi-
ness Scale (ESS) and a ESS score was used to separate non-EDS group 
(<11) from EDS group (≥11).
Results: The area under NIRS wave was significantly correlated with 
the ESS score. The area under NIRS wave was significantly lower in 
EDS group than in good sleepers (PSQI<6 and ESS<11). The bed time 
in EDS group was significantly later than that in good sleepers. PSQI 
did not show any significant correlation with the area under NIRS wave.
Conclusion: EDS was associated with significant decrease in cortical 
oxygenation during cognitive function task, and with delayed bed time. 
Evaluating cortical oxygenation using NIRS might provide important 
information for the impact of EDS on daytime cognitive function.
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INCREASE OF HISTAMINERGIC TUBEROMAMMILLARY 
NEURONS IN NARCOLEPSY
Valko P1,2, Gavrilov YV1,2,3, Yamamoto M1, Reddy H4, Haybaeck J5, 
Mignot E6, Baumann CR1,2, Scammell TE1
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Israel Deaconess Medical Center, Boston, MA, USA, 5Neuropathology, 
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Introduction: Narcolepsy is caused by a loss of hypothalamic neurons 
producing the orexin/hypocretin neuropeptides. One key target of the 
orexin system is the histaminergic neurons of the tuberomammillary 
nucleus (TMN), an essential wake-promoting system. As CSF histamine 
levels may be low in patients with narcolepsy, we examined histamin-
ergic neurons in patients with narcolepsy and in two mouse models of 
narcolepsy.
Methods: We counted the number of hypothalamic neurons producing 
orexin, melanin-concentrating hormone (MCH) and histamine in 7 nar-
colepsy patients and 12 control subjects using stereological techniques. 
We also examined these systems in 6 wild-type mice, 6 orexin/ataxin-3 
transgenic mice and 5 orexin ligand knockout mice.
Results: Compared to controls, narcolepsy patients had 94% more 
histaminergic TMN neurons (233,572 vs. 120,455, p < 0.001). This in-
crease was more pronounced in 5 narcolepsy patients with severe orexin 
neuron loss compared to 2 patients with less severe loss. Likewise, the 
number of histaminergic TMN neurons was increased 53% in orexin li-
gand knockout mice compared to wild type mice, while orexin/ataxin-3 
transgenic mice showed an intermediate 28% increase.
Conclusion: This surprising increase in histaminergic neurons in nar-
colepsy may be a compensatory response to loss of excitatory drive 
from the orexin neurons and may contribute to some of the symptoms of 
narcolepsy such as preserved consciousness during cataplexy and frag-
mented nighttime sleep. In addition, this finding may have therapeutic 
implications as medications that enhance histamine signaling are now 
under development.
Support (If Any): The study is supported by the Swiss National Science 
Foundation, No. 32003B_125504.
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HIGH RATES OF MEDICAL COMORBIDITY IN 
NARCOLEPSY: FINDINGS FROM THE BURDEN OF 
NARCOLEPSY DISEASE (BOND) STUDY OF 9,312 PATIENTS 
IN THE UNITED STATES
Black J1, Reaven NL3, Funk S4, McGaughey K2, Ohayon MM1, 
Guilleminault C1, Ruoff CM1

1Stanford University, Stanford, CA, USA, 2Cal Poly State University, 
San Luis Obispo, CA, USA, 3Strategic Health Resources, La Canada, 
CA, USA, 4The Kailos Group, Atascadero, CA, USA

Introduction: While narcolepsy is known to be associated with medical 
comorbidities, the full scope of concomitant illness in this population 
has not been well characterized.
Methods: Truven Health Analytics MarketScan® Research Databases 
were accessed to identify individuals >18 years of age with at least one 
diagnosis code for narcolepsy + cataplexy (ICD9 347.0, 347.00, 347.01, 
347.1, 347.10 or 347.11) continuously insured between 2006 and 2010, 
and controls without narcolepsy matched 5:1 on age, gender, region, and 
payer. Extensive sub-analyses were conducted to confirm the validity of 
narcolepsy definitions. Narcolepsy and control subjects were compared 
for frequency of comorbid conditions, identified by the appearance of 
>1 diagnosis code(s) mapped to a Clinical Classification System (CCS) 

level 1 category any time during the study period, and on specific sub-
categories, including recognized narcolepsy comorbidities of obstruc-
tive sleep apnea (OSA) and depression.
Results: The final population included 9,312 narcolepsy subjects and 
46,559 controls (each group, average age of 46.1 years and 59% fe-
male). Compared with controls, narcolepsy patients had significantly 
higher frequencies of the following CCS categories: respiratory (90.9% 
vs 73.5%), musculoskeletal (89.5% vs 72.0%), endocrine (81.7% vs 
63.8%), circulatory (80.9% vs 64.3%), genitourinary (77.5% vs 64.3%), 
digestive system (73.9% vs 52.5%), injury (72.1% vs 51.9%), infec-
tious disease (67.8% vs 53.6%), skin (63.7% vs 49.3%), mental illness 
(62.3% vs 31.2%), neoplasms (55.7% vs 45.4%), blood diseases (30.7% 
vs 17.7%), and congenital anomalies (13.9% vs 6.9%) (all p<0.0001). 
High excess frequency was observed for OSA (51.4% vs 5.7%; OR 
18.7; 95% CI 17.5, 20.0) and depressive disorders (35.8% vs 13.0%; OR 
3.9; 95% CI 3.7, 4.1) ( p<0.0001). No excess frequency was observed 
in conditions arising perinatally (1.7% vs 1.6%; p=0.68) or obstetrical 
conditions (11.3% vs 11.7%; p=0.30).
Conclusion: Narcolepsy is associated with a significant burden of medi-
cal comorbidity.
Support (If Any): Jazz Pharmaceuticals funded the research included in 
this abstract. Jazz Pharmaceuticals has not had any role in conceptual-
izing the design, writing or editing of this abstract.
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Introduction: Aside from recently published findings from the Danish 
National Patient Registry (Jennum et al, Sleep Med 2012;13:1086-93), 
comprehensive data on the burden of illness in narcolepsy are lacking.
Methods: Truven Health Analytics MarketScan® Research Databases 
were accessed to identify individuals >18 years of age with >1 diagnosis 
code for narcolepsy + cataplexy (ICD9 347.0, 347.00, 347.01, 347.1, 
347.10 or 347.11) continuously insured between 2006 and 2010, and 
controls without narcolepsy matched 5:1 for age, gender, region, and 
payer. Extensive sub-analyses were conducted to validate the database.
Results: The population included 9,312 narcolepsy subjects and 46,559 
controls (each group, average age of 46.1 years and 59% female). 
Compared with controls, narcolepsy subjects had approximately 2-fold 
higher annual rates of inpatient admissions (0.15 vs 0.08), emergency 
department visits w/o admission (0.34 vs 0.17), hospital outpatient visits 
(2.8 vs 1.4), other outpatient services (7.0 vs 3.2), and physician vis-
its (11.1 vs 5.6) (all p<0.0001). The rate of total annual drug transac-
tions was doubled in the narcolepsy group vs controls (26.4 vs 13.3; 
p<0.0001), including a 337% and 72% higher usage rate of narcolepsy 
drugs and non-narcolepsy drugs, respectively (both p<0.0001). Mean 
annual costs were significantly higher in the narcolepsy group compared 
with controls for medical services ($8,346 vs $4,147; p<0.0001) and 
drugs ($3,356 vs $1,114; p<0.0001). Compared with employed control 
subjects (n=2279), employed subjects with narcolepsy (n=600) had a 
higher number of annualized short term disability days (7.6 vs 3.0), a 
greater number of short term disability incidents per employee (0.15 vs 
0.07), and higher annual average short term disability costs ($872 vs 
$292) (all p<0.0001).
Conclusion: These findings confirm that narcolepsy is associated with 
substantial personal and economic burdens, as indicated by significantly 
higher rates of healthcare utilization and medical costs, and corroborate 
the data of Jennum et al (2012).
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Introduction: There is a lack of data on burden of illness and comorbid-
ity prevalence in patients having narcolepsy with cataplexy (NC).
Methods: Truven Health Analytics MarketScan® Research Databases 
were accessed to identify individuals >18 years of age, continuously in-
sured between 2006 and 2010, with at least one diagnosis code for nar-
colepsy with cataplexy (347.01, 347.11) in any claim during the 5-year 
study period. Control subjects without narcolepsy were matched 5:1 on 
age, gender, region, and payer. Extensive sub-analyses were conducted 
to determine the validity of the narcolepsy definitions.
Results: : A total of 1890 subjects with NC were identified (average age, 
45.5 years; 62% female). Compared with 9450 matched controls, NC 
patients had significantly (p<0.0001) higher mean [SD] rates of annual 
healthcare and drug utilization, including inpatient admissions (0.14 
[0.27] vs 0.08 [0.19]), ED visits (0.3 [0.7] vs 0.2 [0.4]), hospital outpa-
tient visits (2.4 [3.0] vs 1.3 [2.5]), other outpatient services (7.2 [9.8] vs 
3.3 [6.8]), physician visits (11.2 [9.4] vs 5.6 [5.9]), and drug transactions 
(24.6 [26.0] vs 12.7 [17.2]). Mean annualized total healthcare costs per 
patient were $11,603 in NC patients vs $5,233 in controls (difference, 
122%). Compared with controls, patients with NC cost health insur-
ers an additional $2,744 on drugs, $1,211 on outpatient hospital visits, 
$847 on physician visits, and $719 on inpatient admissions per year 
(all p<0.0001). Across a wide range of comorbidities as measured by 
Clinical Classification System (CCS), patients with NC showed higher 
frequencies of disease compared to controls, including sleep apnea, car-
diovascular disease and pulmonary conditions (p<0.001).
Conclusion: Narcolepsy + cataplexy is associated with higher frequen-
cy of comorbid disease and significantly higher rates of healthcare utili-
zation and medical costs compared with the non-narcolepsy population.
Support (If Any): Jazz Pharmaceuticals funded the research included in 
this abstract. Jazz Pharmaceuticals has not had any role in conceptual-
izing the design, writing or editing of this abstract.

0726
SOCIAL IMPACT OF NARCOLEPSY ON YOUNG ADULTS
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Introduction: Narcolepsy, a chronic neurological disorder, is character-
ized by potentially stigmatizing symptoms such as excessive daytime 
sleepiness, cataplexy, hypnogogic hallucinations and sleep paralysis. 
Symptoms most commonly appear during adolescence or young adult-
hood, a formative time for completing education and beginning careers. 
Little is known about the social impact of narcolepsy on health-related 
quality of life in young adults. The purpose of this analysis was to exam-
ine relationships among stigma, anxiety, depression and health-related 
quality of life in young adults with narcolepsy compared with healthy 
young adults.
Methods: The sample included 124 young adults with narcolepsy 
(mean age 27±5 years) and 92 healthy controls (mean age 26 ± 4 years). 

Subjects completed the modified Stigma and Social Impact Scale (SSIS) 
which included social rejection, financial insecurity, internalized shame 
and social isolation subscales; the Hospital Anxiety and Depression Scale 
(HADS), and the Short Form Health Survey (SF-36). Descriptive statis-
tics, Spearman’s rho, and Mann-Whitney U tests were used to examine 
relationships among variables and test for differences between groups.
Results: There were significant differences (p<.0001) in SSIS social 
rejection (U=1257.00), financial insecurity (U=1989.00), internalized 
shame (U=2467.00) and social isolation (U=1286.00) scores between 
young adults with narcolepsy and healthy controls. Subjects with narco-
lepsy had higher SSIS scores than controls and significantly lower scores 
(p<.05) in SF-36 physical function (U=3652), bodily pain (U=4663), 
role physical (U=1625), general health (U=3129), vitality (U=1886), 
social function (U=2467), role emotional (U=4416) and mental health 
(U=4097). In subjects with narcolepsy, SSIS subscales were correlated 
with anxiety (r=.28 to .43, p<.005) and all subscales of the SF-36, but 
not with depressive symptoms.
Conclusion: Young adults with narcolepsy feel more stigmatized than 
healthy young adults, and this may have a serious and adverse impact on 
health related quality of life.
Support (If Any): NIH NR004959, J.A. Piscopo

0727
EXPERIENCE WITH THE INNSBRUCK NARCOLEPSY 
COHORT: A CLINICAL AND POLYSOMNOGRAPHIC 
ANALYSIS
Högl B, Mitterling T, Ehrmann L, Gabelia D, Gschliesser V, 
Brandauer E, Poewe W, Frauscher B
Department of Neurology, Innsbruck Medical University, Innsbruck, 
Austria

Introduction: Narcolepsy is a chronic neurological disorder affecting 
around 26-56/100.000 in the general population. The aim of the pres-
ent study was to describe the range of narcolepsy by comprehensively 
reviewing clinical and polysomnographic features of a large narcolepsy 
cohort.
Methods: Charts of all narcolepsy patients of the Innsbruck narco-
lepsy cohort were reviewed regarding clinical and polysomnographic 
parameters.
Results: We included 100 consecutive narcolepsy patients (87 with 
cataplexy, 13 without cataplexy). Age at symptom onset was 20 (6-69) 
years. Diagnostic delay was 6.5 (0-39) years. In this collective 36% pre-
sented with the full narcoleptic tetrade, 28% had three, 29% had two car-
dinal symptoms and 7% had only excessive daytime sleepiness (EDS). 
Severity of narcoleptic symptoms varied considerably with respect to 
EDS (median Epworth Sleepiness Score: 18, range 10-24), cataplexy 
(8-point likert scale: median 4.5, range 1-8), hypnagogic hallucinations 
(median 4.5, range 1-7) and sleep paralysis (median 3, range 1-7). Sleep 
comorbidities were common in this collective with 55% presenting 
sleep-related movement disorders, 34% parasomnias, 28% insomnia, 
and 24 % sleep-related breathing disorders. Periodic limb movements 
in sleep and REM sleep without atonia were present in 75% and 90% of 
patients respectively.
Conclusion: Our data demonstrate the broad clinical spectrum of nar-
colepsy, its degree of symptom severity and its association with vari-
ous sleep comorbidities. Only one third of our patients presented with 
the complete narcoleptic tetrade. Diagnosis of this lifelong disease was 
shown to be still markedly delayed.



SLEEP, Volume 36, Abstract Supplement, 2013A251

B. Clinical Sleep Science VI. Sleep Disorders – Hypersomnia
0728
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PICTURE OF CHILDHOOD NARCOLEPSY WITH 
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Introduction: Childhood narcolepsy with cataplexy (NC) presents with 
a complex movement disorder characterized by persistent hypotonia and 
hyperkinetic movements. Our study aimed at monitoring the evolution 
of clinical and polysomnographic features in untreated childhood NC 
diagnosed within 4 years of onset.
Methods: Clinical, polysomnographic (24 hours polysomnography and 
multiple sleep latency test), and video assessments (without and with 
emotional stimulation) was performed at diagnosis (mean age = 10 ± 
3 years) and after a median follow-up of 3 years (mean age = 12 ± 4 
years) in 21 hypocretin deficient NC children. Video assessments were 
also performed in two control groups matched for age and sex at first 
evaluation and follow-up. Video recordings were scored for the pres-
ence of hypotonic (negative) and active movements. Patients’ data at 
baseline (onset) and at follow-up were contrasted (within-subjects) and 
compared with controls (between-groups).
Results: At onset, NC children presented with high 24 hours total sleep 
time that subsequently decreased together with improved nocturnal 
sleep latency, in the absence of further significant clinical changes. Hy-
potonic and active motor phenomena characterizing cataplexy around 
disease onet were higher in patients versus controls at each assessment. 
Anti-streptolysin-O titers correlated with active phenomena only at 
first evaluation and subsequently decreased. Hypotonic phenomena as-
sociated with cataplexy decreased over time in patients, a change that 
correlated with time between evaluations. Selected facial movements 
and swaying under emotional trigger diminished with time, leading to 
a non-significant decrease of active motor phenomena associated with 
cataplexy.
Conclusion: Childhood NC is characterized by an abrupt increase of to-
tal sleep over the 24hr, persistent hypotonic phenomena and motor over-
activity close to disease onset. The complex motor picture evolves into 
the classically described picture of cataplexy (brief episodes of muscle 
weakness triggered by emotions) in parallel with a decrease of sleep 
time across the 24 hours.

0729
NARCOLEPSY IN PATIENTS WITH MULTIPLE SCLEROSIS
Wang Z, Lue Y, Lin W
Neurology, The First Hospital of Jilin University, Changchun, China

Introduction: Narcolepsy and multiple sclerosis are both related to au-
toimmune systerm, the clinical and diagnosis characteristics with narco-
lepsy and multiple sclerosis will be reported in this case.
Methods: A 20-year old girl was reffered for evaluation for narcolepsy. 
2 years ago, she was diagnosed with relapsing-remitting MS, she re-
plased 3 times. 2 months ago she showed excessive daytime sleep with 
Epworth sleep scale of 11 and sleep paralysis. She had no catalepsy and 
hallucinations, she could remit after using methylprednisolone, and she 
didn’t use interferon beta. She has no narcolepsy family history.

Results: Neurology examination was normal except for Eye vertical 
motion, both brisk patellar reflex, and both side Babinski sign positive.
MRI of her showed lesions in pons and hypothalamus, polysomnogra-
phy PSG did not show any evidence of sleep breath disorder and sleep 
periodic limb movement. Subsequent multiple sleep latency testing 
showed reduced mean sleep latency and 2 of 5 sleep onset REM periods. 
Human leukocyte antigen subtypes DR2, DQB1 of her cerebrospinal 
fluid was negative.
Conclusion: Narcolepsy may occur before and after multiple sclerosis.
Patients with MS and excessive daytime sleep should be evaluated for 
narcolepsy, and narcolepsy patients should be assessed for multiple scle-
rosis.

0730
THE AWAKEN SURVEY: PHYSICIAN KNOWLEDGE AND 
DIAGNOSIS OF NARCOLEPSY
Rosenberg R1, Kim A2
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Introduction: Knowledge of the severity and impact of narcolep-
sy is higher in the medical community than the general public, but 
there are gaps in what primary care physicians (PCPs) and sleep spe-
cialists understand about the disease, which may impact the defini-
tive and timely diagnosis of patients and appropriate treatment. The 
Awareness and Knowledge of Narcolepsy (AWAKEN) survey was 
designed to capture and quantify public and physician knowledge and 
perceptions of narcolepsy.
Methods: In May 2012, the AWAKEN survey was conducted by Harris 
Interactive, an independent research firm, among 300 PCPs, 100 sleep 
specialists (neurologists, psychiatrists, pulmonologists, and PCPs board 
certified in sleep medicine), and 1,000 US adults sampled from national 
online panels.
Results: While 70% of the general public respondents had heard of nar-
colepsy, it ranked the lowest in awareness among other chronic, life-
long diseases requiring long-term treatment (ie, diabetes, sleep apnea, 
Alzheimer’s, Parkinson’s, multiple sclerosis, schizophrenia, restless leg 
syndrome, and cystic fibrosis). Overall, 24% of PCPs and 62% of sleep 
specialists considered themselves “very or extremely knowledgeable” 
about narcolepsy and 9% and 42%, respectively, felt “very or extremely 
comfortable” diagnosing the disease. Only 7% of PCPs and 22% of 
sleep specialists could identify all five symptoms of narcolepsy - ex-
cessive daytime sleepiness, cataplexy, sleep paralysis, hypnagogic hal-
lucinations and disruptive nocturnal sleep; 39% and 63%, respectively, 
could identify the most prominent symptoms of the disorder (excessive 
daytime sleepiness and cataplexy).
Conclusion: The survey findings suggest there are gaps in understand-
ing narcolepsy and its symptoms, even among sleep medicine special-
ists - though further investigation is needed. The findings also suggest 
a need for more educational initiatives and tools for physicians and 
other healthcare providers that may help improve the overall care of 
narcolepsy patients.
Support (If Any): This study was commissioned by Jazz, and respon-
dents were compensated for their participation.
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THE ACCURACY OF ACTIGRAPHY IN THE EVALUATION 
OF PATIENTS WITH HYPERSOMNIA
Collen J, Lesage S
Sleep Medicine, Walter Reed National Military Medical Center, 
Bethesda, MD, USA

Introduction: Actigraphy has classically been validated in the evalua-
tion of insomnia. Actigraphy can exclude insufficient sleep in the evalu-
ation of hypersomnia, but has not been compared to polysomnography 
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(PSG) in this population. We sought to compare common sleep variables 
between three actigraph algorithms and polysomnography (PSG), in pa-
tients evaluated for hypersomnia.
Methods: Comparison of a single night’s actigraphy using three dif-
ferent algorithms to detect sleep onset and sleep end: manufacturer de-
fault set at10 minutes of inactivity (AW1), 5 minutes of inactivity(AW2) 
and manually setting sleep onset/end based on visual inspection of data 
(AW3). Patients were evaluated with 2 weeks of sleep diary, actigra-
phy, and terminal PSG with next day multiple sleep latency test. The 
night of actigraphy corresponded to the PSG night. Variables included: 
time in bed, total sleep time, sleep latency (SL), sleep efficiency (SE), 
and wake after sleep onset (WASO). We included adult patients evalu-
ated for hypersomnia with normal PSGs. The primary end point was a 
difference in SL between AW1-2-3 and the PSG. Secondary endpoints 
included differences in sleep variables between the three actigraph 
algorithms and PSG.
Results: Records were abstracted for 12 consecutive patients evaluated 
for hypersomnia. Compared to mean SL by PSG (10.0±7.7 min), there 
was a significant decrease in SL for AW3 (0.7±1.3 min, p=0.001), in-
creased SL for AW1 (23.5±21.6 min p=0.07), and no difference for AW2 
(10.2±11.6 min). All three methods tended to underestimate WASO 
compared to PSG, resulting in a slight overestimation of SE, but this 
was only significant for AW3 because of the additional decrease in SL 
(86%±6.4 vs 92% ± 4.0 p=0.02).
Conclusion: Among 12 patients evaluated for hypersomnia, an experi-
mental actigraph algorithm allowing for decreased time for immobile 
minutes more accurately depicted sleep based on PSG. These findings 
suggest that different actigraph timing algorithms may be needed de-
pending on the population of interest.

0732
DOES THE MSLT SCORE PREDICT CRASHES DURING 
DRIVING SIMULATION?
Ware J1, May J2, Vorona RD1
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Introduction: Crashes are discontinuous events that are difficult to pre-
dict. We asked if sleepiness measured by Multiple Sleep Latency Test 
(MSLT) predicted crashes during driving simulation (DS).
Methods: After IRB approval, we examined 82 patients who had had 
MSLT and DS testing on the day following polysomnography. Most 
had been referred for daytime sleepiness. All had sleep center history 
and physical examination prior to polysomnography. On the night prior 
to the MLST, patients completed full polysomnography encompassing 
their usual bedtimes. The first MSLT nap began two hours after arising. 
Patients remained for a four or five nap MSLT. The hour long driving 
simulator testing was in the afternoon usually after MSLT nap 3 or 4. 
We compared the MSLT sleep latency of those who crashed during DS 
testing to those who did not crash.
Results: Ages varied from 20 to 78 years (M = 44.1, SD 12.7). Forty-
nine were women and 33 were men. The 20 patients who crashed (24%) 
had a mean MSLT sleep latency of 5.7 + 3.37 SD (range = 0.6 to 13.6) 
minutes. The 62 patients who did not crash had a mean sleep latency of 
8.7 + 4.76 (range = 1.6 to 20) minutes (t = 6.90, DF 1, 80, p = 0.010). 
Thirty-five percent of those with MSLTs <8 minutes crashed while 11% 
of those with MSLTs =>8 minutes crashed.
Conclusion: Abnormal MLST scores indicate greater likelihood of 
crashing during driving simulator testing, probably due to the inattention 
from sleepiness or actual sleep onset. Drake et al reported in 2010 that 
their sleepiest patients, determined by the MSLT, were more likely to 
have on road crashes as determined from Department of Motor Vehicle 
accident records. It remains to be determined to what degree poor perfor-
mance on simulated driving might also indicate real world driving risk.

0733
CORRELATES IN THE MULTIPLE SLEEP LATENCY TEST 
WITH NARCOLEPTICS WITH AND WITHOUT CATAPLEXY
Taute C, Loplumlert J, Gonzales C, Koo BB
Sleep Medicine, University Hospitals Case Western Medical Center, 
Cleveland Heights, OH, USA

Introduction: Sleep onset REM periods (SOREMs) occurring at least 
twice during multiple sleep latency testing (MSLT) are specific for 
narcolepsy. SOREMs arising from N1 sleep occur more frequently in 
narcolepsy with cataplexy (NwC) than in narcolepsy without cataplexy 
(NwoC). The purpose of this study is to determine if SOREMs arising 
from stage N1 rather than N2 are associated with reduced sleep latency 
(SL) in narcoleptics.
Methods: In 50 narcoleptic subjects, age, gender, and Epworth Sleepi-
ness Scale score (ESS) were noted. MSLT data included mean sleep la-
tency (MSL), number of SOREMs, REM latency (REML), sleep stage 
in epoch prior to SOREM (N1, N2, Wake) and total REM time (REMT).
Results: There were 50 subjects with narcolepsy: 41 NwoC and 9 NwC. 
Age was 25.3±15.1 (mean ± SD) years; ESS was 16.6±4.5. A total of 
232 naps were recorded, 165 with SOREMs. In NwC and NwoC, MSL 
was 2.4±1.8 min and 3.1±1.9 min and SOREMs numbered 3.7±1.1 
and 2.9±0.9, respectively, neither being significantly different. The fre-
quency at which NwC and NwoC subjects entered REM on naps from 
Wake was 20.9% and 21.4% (p=0.95), from N1 was 60.5% and 46.4% 
(p=0.12), and from N2 was 18.6% and 32.1% (p=0.09), respectively. 
SL differed depending on sleep stage entering REM (p<0.001); no SO-
REMs 4.2±4.0 min, N2 3.1±2.2 min, N1 2.4±2.3 min, W 1.5±1.7 min. 
REML differed depending on sleep state entering REM (p<0.0001): N2 
8.1±5.0 min, N1 2.9±2.7 min, W 0.7±1.8 min. REMT also differed de-
pending on sleep state entering REM (p<0.0001): N2 6.0±4.0 min, N1 
8.9±4.2 min, W 10.8±4.6 min.
Conclusion: Sleep stage sequencing upon entering REM on an MSLT 
nap does not discern NwC from NwoC, but entering from wakefulness 
is associated with a lower SL, lower REML and increased REMT com-
pared to entering from N2 with values from N1 being intermediate.

0734
MANUAL QUANTITATIVE ASSESSMENT OF SPINDLE 
DENSITY IN IDIOPATHIC HYPERSOMNIA AND 
NARCOLEPSY
DelRosso L, Chesson AL, Hoque R
Neurology, Louisiana State University School of Medicine, Louisiana, 
LA, USA

Introduction: The ICSD-2 provides diagnostic criteria for Narcolepsy 
and Idiopathic hypersomnia (IH). The present study assesses the spindle 
density in full night PSG to evaluate for electrophysiologic differences 
between these two central hypersomnias.
Methods: This is a retrospective review of PSG data from ICSD-
2 defined patients with narcolepsy or IH seen over a two-year period 
(03.01.2010-03.01.2012) at our Sleep Disorders Center. Exclusion 
criteria included presence of obstructive sleep apnea, circadian disor-
der, insufficient sleep syndrome, positive drug screen, benzodiazepine 
medications, and psychiatric/neurological comorbidity. Spindles were 
identified according to the AASM Manual for the Scoring of Sleep and 
Associated Events. Spindles were counted per epoch in the first and the 
last 50 epochs of N2 sleep in each patient’s PSG.
Results: Spindle count per epoch data (mean +/- standard deviation) in 
the 8 narcolepsy patients (mean age 27.5; age range: 11-55) was: 0.37 
+/- 0.73 for the first 50 epochs of N2; 0.65 +/- 1.09 for the last 50 epochs 
of N2; and 0.51 +/- 0.93 for all 100 epochs of N2. Spindle count per ep-
och data in the 8 IH patients (mean age 33.1; age range: 20-57) was: 2.31 
+/- 2.23 for the first 50 epochs of N2; 2.84 +/- 2.43 for the last 50 epochs 
of N2; and 2.57 +/- 2.35 for all 100 epochs of N2. Inter-group differ-
ences in spindle count in the first 50 N2 epochs, the last 50 N2 epochs, 
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and all 100 epochs of scored were significant (p < 0.01). Intra-group dif-
ferences between the first 50 N2 epochs and the last 50 N2 epochs were 
also significant (p < 0.01).
Conclusion: There is a statistically significant difference in spindle 
density between narcolepsy and IH patients. This difference, with 
further validation, could potentially be useful as electrophysiologic 
criteria differentiating the two disorders and understanding the physio-
logical differences.

0735
ABNORMAL THALAMIC ACTIVATION AND COMPLEX 
WORKING MEMORY IN KLEINE-LEVIN SYNDROME
Engström M1,2, Karlsson T3,2, Landtblom A4,2
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Introduction: Diagnosis of the periodic hypersomnia disorder Kleine-
Levin Syndrome (KLS) remains challenging. This since there is no ob-
jective diagnostic criteria defined as of yet, apart from the characteristic 
symptoms of hypersomnia, often with ictal behavioral, cognitive, and 
perceptual disturbances. Conventional neuroradiological methods have 
not revealed any pathology. However, functional imaging methods 
such as SPECT and functional Magnetic Resonance Imaging (fMRI) 
have detected aberrations linked to KLS neuropathology. In a previous 
study, we observed increased thalamic Blood Oxygen Level Dependent 
(BOLD) response during execution of a working memory task in eight 
patients with KLS (Engström, Sleep, 2009). The aim of the present study 
was to replicate these findings in a larger patient group.
Methods: Eighteen patients diagnosed with KLS, according to the In-
ternational Classification of Sleep Disorders, participated in the study 
while not in sleep episode. In addition, 26 healthy controls were includ-
ed. Working memory performance was assessed by the listening span 
task. Thereafter, all subjects were investigated with an adapted version 
of the working memory task (the reading span task) during fMRI. Image 
data from the thalamus were analyzed according to the General Linear 
Model, applying a linear contrast for increasing task difficulty, as previ-
ously described.
Results: KLS patients performed worse than healthy controls during 
the working memory task administered prior to fMRI (p=0.0003). Per-
formance on the pre-scanning and the fMRI-adapted tasks correlated 
(Spearman r=0.47, p=0.002). KLS patients had increased BOLD re-
sponse in the left thalamus, which was not observed in healthy controls, 
p= 0.008, family wise error corrected for multiple comparisons at the 
peak level.
Conclusion: Earlier results of working memory impairment and thalam-
ic hyperactivity could be replicated. These group level results indicate 
that working memory behavioral and imaging assessment may contrib-
ute to diagnostic criteria of KLS on the individual level. This issue will 
be investigated in future studies.
Support (If Any): This study was supported financially by the KLS 
Foundation.
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Introduction: Narcolepsy is characterized by excessive daytime sleepi-
ness and cataplexy. In addition, excessive sleep fragmentation evolves in 
almost all patients. The main cause of narcolepsy is the loss of hypocre-
tin neurons in the dorsolateral hypothalamus, but recent findings suggest 
that other sleep-wake regulating cell groups, including the histaminergic 
tuberomammillary nucleus, may also be involved in the pathophysiol-
ogy of narcolepsy. Since lesions of the ventrolateral preoptic nucleus 
(VLPO) disrupt sleep, we hypothesized that the number of sleep-induc-
ing VLPO neurons might be reduced in patients with narcolepsy.
Methods: We immunostained the hypothalami of 5 patients with nar-
colepsy and 8 controls for galanin and hypocretin-1. We used antigen 
retrieval techniques prior to immunostaining for galanin. We estimated 
the number of immunopositive neurons using stereological counting 
techniques (Stereo Investigator; MBF Biosciences, Willston, VT).
Results: Mean age was 71 ± 15 years for narcolepsy patients and 66 ± 
10 years for controls (p = 0.59). All narcolepsy patients were male, while 
4 controls were male and 4 controls were female (p = 0.10). The aver-
age number of galaninergic VLPO neurons were similar in narcolepsy 
and controls (11,151 ± 3,656 vs. 13,526 ± 9,544, p = 0.54). In patients 
with narcolepsy, we found a significant negative correlation between the 
number of surviving hypocretin neurons and galaninergic VLPO neu-
rons (r = -0.93, p = 0.02).
Conclusion: The similar number of galaninergic VLPO neurons in nar-
colepsy and controls indicates that fragmented sleep in narcolepsy can-
not be explained primarily by changes in this cell group. However, our 
findings suggest the presence of plasticity in narcolepsy, as indicated 
by a higher number of galaninergic neurons in those patients with more 
severe hypocretin cell loss.
Support (If Any): The study is supported by the Swiss National Science 
Foundation, No. 32003B_125504.

0737
HISTAMINE CELL INCREASE IN HUMAN NARCOLEPSY 
WITH CATAPLEXY
John J1,2, Thannickal TC1,2, McGregor R1,2, Ramanathan L1,2, 
Nishino S3, Sakai N3, Siegel J1,2

1Neurobiology, VA, Greater Los Angeles Healthcare System, North 
Hills, CA, USA, 2Psychiatry, Neuropsychiatric Institute and Brain 
Research Institute, University of California, Los Angeles, CA, USA, 
3Stanford Sleep Research Center, Stanford University School of 
Medicine, Palo Alto, CA, USA

Introduction: Human narcolepsy with cataplexy is linked to the loss 
of hypocretin (Hcrt or orexin) neurons, a cell group whose somas are 
localized to the hypothalamus. Histamine is known to be released in 
waking and has been proposed to mediate the arousal produced by Hcrt. 
We investigated whether histamine cells are altered in human narcolepsy 
with cataplexy and in animal models of the disease.
Methods: Immunohistochemistry for histidine decarboxylase (HDC) 
and quantitative microscopy were used to detect histamine cells in 
human narcoleptics, in Hcrt receptor-2 mutant narcoleptic dogs, in 
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hypocretin (Hcrt, orexin) knockout (KO) mice, and in Hcrt-ataxin-3 
transgenic mice.
Results: We find an average 61% increase in the number of HDC 
neurons in human narcolepsy with cataplexy patients (p<0.0001, df 8 
t=7.137). We do not see increased numbers of histamine cells in narco-
leptic dogs, or in Hcrt KO mice. However, the number of HDC cells in 
Hcrt-ataxin-3 transgenic mice was increased with age. HDC cell size 
was not detectably different between narcoleptic and control humans 
or dogs, was significantly increased in Hcrt KO mice, but was signifi-
cantly decreased in Hcrt-ataxin-3 transgenic mice compared to their 
respective controls.
Conclusion: Changes in histamine cell numbers are not required for 
symptoms of narcolepsy across species. Ataxin-3 transgenic mice, in 
which the Hcrt cells degenerate postnatally, as they are believed to in hu-
man narcoleptics, have an age dependent increase in the number of HDC 
cells, suggesting that it is the loss of the Hcrt containing neurons, not the 
loss of the Hcrt peptide that causes the increase in HDC cells in humans. 
The increased HDC cell number may represent an inadequate or mal-
adaptive compensatory response to the loss of Hcrt cells. The number 
of immunologically detected HDC cells can be greatly increased over 
baseline levels.
Support (If Any): Supported by the Medical Research Service of the 
Dept. of Veterans Affairs, NS14610 and NS014610.

0738
PATIENTS’ JOURNEYS TO A NARCOLEPSY DIAGNOSIS
Carter LP, Acebo C, Kim A
Jazz Pharmaceuticals, Palo Alto, CA, USA

Introduction: Narcolepsy is a lifelong disorder with debilitating symp-
toms; yet obtaining an accurate diagnosis is not always straightforward 
and has not been well-documented (Kryger, Sleep, 2002). This report 
describes results from a company-sponsored survey in which physicians 
provided information regarding patients and their journeys to a narco-
lepsy diagnosis.
Methods: Neurologists, pulmonologists, psychiatrists, and other spe-
cialists who were board certified in sleep medicine, had 2-30 years of 
clinical experience, and treated ≥5 narcolepsy patients per month were 
asked to complete up to six surveys using patient charts.
Results: Data from 252 patients were collected from 77 physicians. Pa-
tients were predominantly male (55%), Caucasian (67%), median age 
37.5 years (range: 12-83), and median BMI 25.8 (range: 16.9-51.2). 
Primary care physicians referred the majority of patients. Specialists 
rated patients as having initial symptoms that were mild (15%), moder-
ate (50%) or severe (35%). The most common initial symptoms were 
excessive daytime sleepiness (91%), trouble staying awake during the 
day (44%), trouble concentrating/functioning during the day (43%), fa-
tigue or lack of energy/motivation (36%), and cataplexy (34%). Most 
patients completed a polysomnogram (83%), Multiple Sleep Latency 
Test (MSLT) (76%), and/or Epworth Sleepiness Scale (ESS) (62%). 
Mean sleep latency was 4.2 min (SD 2.3) and 91% of patients exhib-
ited ≥2 sleep onset REM periods on MSLTs. Mean ESS score was 17.0 
(SD 4.5). Before receiving a narcolepsy diagnosis, 60% of patients had 
been misdiagnosed with disorders including depression (31%), insom-
nia (18%), and/or obstructive sleep apnea (13%), and at least half saw 
≥2 providers (range: 1-10). The median time from initial patient report 
of symptoms to diagnosis was 22 months (range: 0-126).
Conclusion: In this study, the typical journey to a narcolepsy diagnosis 
took nearly two years and required evaluation by multiple physicians. 
These data highlight the need for increased awareness of the signs and 
symptoms of narcolepsy.
Support (If Any): Support for this chart survey was provided by Jazz 
Pharmaceuticals.

0739
CSF QRFP CONCENTRATIONS IN NARCOLEPSY, 
NEUROLOGICAL AND PSYCHIATRIC DISORDERS
Kanbayashi T1, Sagawa Y1, Imanishi A1, Takahashi Y1, Suda H1, 
Takahashi J1, Tokunaga J1, Sato M1,2, Sato S1,2, Shimizu T1

1Akita University, Akita, Japan, 2Sleep Center, Stanford University, 
Palo Alto, CA, USA

Introduction: Peptidergic neurons containing QRFP and orexins are 
intermingled in the hypothalamic area (Takayasu2006). Both types of 
neurons implicate in the integrated regulation of energy homeostasis and 
body weight. Orexins also involve in sleep-wake regulation and their 
deficiency relate to the pathophysiology of narcolepsy. It was found that 
QRFP-/- mice are lean due to hypophagia (Okamoto2012). A battery of 
behavioral tests revealed QRFP-/- mice are more anxious and depressed, 
suggesting QRFP might be related to the motivational aspect of feeding. 
Thus, it is also important to study whether neurological disorders have 
abnormal CSF QRFP levels. We therefore measured QRFP in the CSF 
of narcolepsy, neurological and psychiatric disorders to identify altered 
QRFP levels.
Methods: CSF was collected from patients with narcolepsy, neurologi-
cal and psychiatric disorders. Patients gave informed consent for the 
lumbar puncture. QRFP was measured in crude CSF samples (0.5ml) 
using a commercially available radioimmunoassay (RIA) kit (Phoenix 
Pharmaceuticals, CA). Intra-assay variability was 9.7 % and the de-
tection limit was 10 pg/ml. Included disease groups, Sleep disorders; 
Narcolepsy (n=6), Recurrent Hypersomnia (RH, n=2), Neurological 
disorders; Parkinson’s disease (PD, n=2), Multiple Sclerosis (MS, n=2), 
Cerebrovascular disorders (CVD, n=2), Psychiatric disorders; anorexia 
nervosa (n=1), depression (n=1), paranoid schizophrenia (n=2), disor-
ganized schizophrenia (n=2), catatonia schizophrenia (n=2), simple 
schizophrenia (n=2).
Results: The range of QRFP levels were 11.8 - 67 pg/ml and the mean 
value was 29 pg/ml. Each QRFP level was followed, Narcolepsy; 26.7 
pg/ml, RH; 26.1 pg/ml, PD; 12.4 pg/ml, MS; 30.9 pg/ml, CVD; 31.7 
pg/ml, AN; 22.8 pg/ml, depression; 20.6 pg/ml, paranoid schizophrenia; 
40.1 pg/ml, disorganized schizophrenia; 22.9 pg/ml, catatonia schizo-
phrenia; 17.7 pg/ml, simple schizophrenia; 25.9 pg/ml.
Conclusion: The CSF QRFP can be measured by using RIA kit. The 
range of QRFP levels were 11.8 - 67 pg/ml in various diseases. The 
mean concentration of narcolepsy was 29 pg/ml. The level of PD is 
slightly low and that of paranoid schizophrenia is slightly high in this 
primary study.

0740
DECREASED LONG CHAIN ACYLCARNITINES IN 
NARCOLEPSY
Honda M1,2, Miyagawa T3, Shigematsu Y4, Tokunaga K3

1Psychiatry and Behavioral Sciences, Tokyo Metropolitan Institute of 
Medical Science, Setagaya, Tokyo, Japan, 2Japan Somnology Center, 
Neuropsychiatric Research Institute, Tokyo, Japan, 3Human Genetics, 
Tokyo University, Graduate School of Medicine, Tokyo, Japan, 4Health 
Science and Pediatrics, Fukui University School of Medicine, Fukui, 
Japan

Introduction: Narcolepsy with cataplexy patients were often over-
weighted and body mass index independent metabolic abnormality 
is associated with narcolepsy. Through the genome-wide association 
study, we identified carnitine palmitoyltransferase 1B (CPT1B) as a 
novel narcolepsy-related gene. We measured the serum carnitine frac-
tion and found that abnormally low serum acylcarnitine was associated 
with the diagnosis of narcolepsy. To clarify the details of altered fatty 
acid metabolism in narcolepsy, we measured individual acylcarnitines 
and examined whether CPT1 function altered in narcolepsy and other 
hypersomnia or not.
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Methods: This study was approved by institutional ethics committees of 
collaborative organizations and written informed consent was obtained 
from all participants. Blood samples and clinical data by questionnaire 
were obtained. Twenty-seven individual acylcarnitines in red blood cells 
were measured by tandem mass spectroscopy in 70 healthy controls, 98 
narcolepsy with cataplexy patients fulfilling ICSD2 criteria and 49 oth-
er hypersomnia patients. Subjects with medication for hyperlipidemia 
were excluded. CPT1 catalyzes the formation of long chain acylcarni-
tine esters from acyl-CoAs and free carnitine. The ratio of C0 (carnitine 
itself) to the sum of 9 long chain acylcarnitines (C16~C18), product of 
CPT1, was used to evaluate the CPT1 function, where increased ratio 
indicates lower CPT1 function. Statistical analysis was performed by 
SPSS software.
Results: Four long chain acylcarnitines (C18, C18:1, C18:2, C18:3) 
showed significant decrease in narcolepsy after adjustment of age, sex 
and BMI. Long chain acylcarnitines decreased similarly in other hyper-
somnia. Compared to the healthy control, C0/(C16~C18) ratio was sig-
nificantly increased in narcolepsy (p<0.001), and in other hypersomnia 
(p=0.02). This ratio increased with age in healthy controls in line with the 
decrease of basal metabolic rate with age, while the ratio was high even 
in the younger generation of narcolepsy patients. Logistic regression 
analysis revealed that C0/(C16~C18) ratio is independently associated 
with the diagnosis of narcolepsy with odds ratio of 1.52 (95%CI:1.17-
1.98) for narcolepsy and 1.38 (95%CI:1.01-1.88) for other hypersomnia.
Conclusion: Long chain acylcarnitines showed significant decrease in 
narcolepsy and other hypersomnia. Low CPT1 function increased a risk 
of narcolepsy. These data further support the association of abnormal 
fatty acid metabolism with narcolepsy and other hypersomnia.
Support (If Any): Grant-in-Aid for Scientific Research on Innovative 
Areas (22133008) from the Ministry of Education, Culture, Sports, Sci-
ence and Technology of Japan.

0741
MODAFINIL IMPROVES REAL DRIVING PERFORMANCES 
IN HYPERSOMNIAC PATIENTS: A RANDOMIZED DOUBLE-
BLIND PLACEBO-CONTROLLED CROSSOVER CLINICAL 
TRIAL
Philip P1, Chaufton C1, Taillard J1, Capelli A1, Coste O1, Léger D2, 
Moore N3, Sagaspe P1

1USR CNRS 3413 SANPSY, Univ. Bordeaux, Bordeaux, France, 
2APHP, Hôtel Dieu Paris, Centre du Sommeil et de la Vigilance, 
Centre Hypersomnies Rares, Université Paris Descartes, Paris, France, 
3Département de Pharmacologie, INSERM CIC-P0005 et INSERM 
U657, Université de Bordeaux, Bordeaux, France

Introduction: Patients with excessive daytime sleepiness (EDS) are at 
high risk for driving accidents. Limited informations are available on 
driving skills of patients with central hypersomnia and no study has 
up to now investigated the impact of modafinil (a reference drug to 
treat EDS in hypersomnia) on their on-road driving performances. To 
evaluate in patients suffering from central hypersomnia the effect of a 
wake-promoting drug on real driving performances and to assess the 
relationship between sleepiness and driving performance.
Methods: Randomized, crossover, double-blind placebo-controlled trial 
conducted among 13 patients with narcolepsy and 14 patients with id-
iopathic hypersomnia. Participants were randomly assigned to receive 
modafinil (400 mg) or placebo for 5 days. Each condition was separated 
by at least 3 weeks of washout. The primary end points were the mean 
number of Inappropriate Line Crossings and Standard Deviation of Lat-
eral Position of the vehicle. The secondary end point included the mean 
sleep latency in the Maintenance of Wakefulness Test.
Results: Modafinil significantly reduced the mean number of inappro-
priate line crossings and Standard Deviation of Lateral Position of the 
vehicle compared to placebo (F (1,26) = 4,283, P <0.05 and F (1,26) = 
4,059, P <0.05). Mean sleep latency in the Maintenance of Wakefulness 

Test correlated with the mean number of Inappropriate Line Crossings 
(r = -0.31, P<0.05).
Conclusion: Modafinil improves driving performances in patients with 
narcolepsy and idiopathic hypersomnia. As previously shown in apneic 
patients, Maintenance of Wakefulness Test is a suitable clinical tool to 
assess fitness to drive in this population.

0742
MODAFINIL FOR THE TREATMENT OF IDIOPATHIC 
HYPERSOMNIA - RESULTS OF A RANDOMIZED, DOUBLE-
BLIND, PLACEBO CONTROLLED STUDY
Mayer G1,2, Benes H3, Bitterlich M1, Rodenbeck A5, Young P4

1Neurology, Hephata Klinik, Schwalmstadt-Treysa, Germany, 
2Neurology, Philipps University, Marburg, Germany, 3Sleep Medicine, 
Somnibene, Schwerin, Germany, 4Neurology, University of Münster, 
Münster, Germany, 5Sleep Medicine, Charité Berlin, Berlin, Germany

Introduction: The European Medical Association withdrew modafinil 
for the indications idiopathic hypersomnia (IH) due to the lack of suffi-
cient evidence based literature. The literature provides mainly retrospec-
tive data. Lavault et al (2011) found modafinil to be the medication of 
first choice in 96% of IH patients resulting in a reduction of ESS of 2.6 
points. The purpose of our prospective study was to study the effects of 
modafinil on ESS and sleep latency in the MWT of IH patients.
Methods: The investigator initiated study was supported by Cephalon 
Europe. 31 IH patients without long sleep according to ICSD2 criteria 
and adisease onset before the age of 30 years were consecutively recruit-
ed from 3 German Sleep Centers and randomized to placebo or 200 mg 
modafinil once daily in the morning. Inclusion (day -8)was followed by 
a one week wash-out period if needed, 24 patients were drug naïve. Pa-
tients were on medication from days 1-21. ESS and CGI were performed 
weekly, MWT at day -1 (baseline), 8, and 21. 17 IH were randomized to 
modafinil (9m, 8f, mean age 34.8 ± 13.5 years), 14 (10m, 4f, mean age 
38.4 ± 12.7 years ) to placebo.
Results: ESS was significantly reduced in the modafinil group by 5.4 
points, compared to 1.9 points in the placebo group (p<0.023, effect size 
0.64), CGI was significantly improved (- 1.4 vs. -0.36, p<0.028, effect 
size 0.61). Objective sleep latency was significantly prolonged only if 
MWTs were done as recommended (4.6 vs -1.9 min., p<0.6, effect size 
0.85).
Conclusion: Modafinil 200 mg improves ESS and CGI significantly 
when compared to placebo. The increase of sleep latency in the MWT 
depends on the kind of investigation. There is no interaction with age 
and gender. Modafinil is an effective medication in adult patients with 
idiopathic hypersomnia without long sleep.
Support (If Any): Cephalon Europe

0743
EFFECT OF SODIUM OXYBATE ON SLEEP STAGE SHIFTS 
AND SLEEP QUALITY IN PATIENTS WITH NARCOLEPSY
Roth T1, Black J2, Dauvilliers Y3, Skowronski R2, Steininger T2, 
Dynin E2

1Henry Ford Hospital, Detroit, MI, USA, 2Jazz Pharmaceuticals, Inc., 
Palo Alto, CA, USA, 3Hôpital Gui-de-Chauliac, Montpellier, France

Introduction: Disrupted nighttime sleep (DNS) is a well-recognized 
symptom affecting 50-80% of narcolepsy patients. Recent expert 
consensus on the definition and measurement of DNS identified that 
frequent shifts to lighter stages of sleep and awakenings and patient-
reported poor sleep quality are defining clinically important measures of 
DNS. Xyrem®, sodium oxybate (SXB) is approved for the treatment of 
cataplexy and excessive daytime sleepiness in narcolepsy. The effects of 
SXB on DNS in narcolepsy have not been reported. In the present study, 
polysomnograms (PSGs) from a randomized clinical trial were analyzed 
retrospectively to evaluate the effects of SXB on DNS in patients with 
narcolepsy.
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Methods: Subjects were randomized to 4.5, 6, or 9g SXB or placebo 
nightly for 8 weeks; those receiving 6 and 9g/night doses were titrated in 
weekly 1.5g increments. PSGs and sleep quality diaries were obtained 
at baseline and after 4 and 8 weeks. Sleepiness, cataplexy measures and 
safety have been previously reported. Post-hoc analysis of shifts from 
S2, 3, 4 or REM to 1/W was performed for 159 patients with evaluable 
sleep stage data and for 211 patients with evaluable sleep quality rated 
from 1=Excellent to 4=Poor.
Results: SXB significantly decreased the number of shifts from S2, 3, 
4 or REM to 1/W. The median change from baseline was -0.5 (range 
-38 to 24), -7* (-37 to 33), -10*(-35 to 21), and -13*(-59 to 33) shifts 
in the placebo, SXB 4.5g, 6g, and 9g groups, respectively (*p<0.01). 
Patient reported sleep quality was improved with LS Mean change (SE) 
-0.11(0.081), -0.42* (0.077), -0.31(0.081), and -0.48* (0.093), respec-
tively. For the treated population, the most commonly reported adverse 
events (≥5%) were headache, nausea, dizziness, nasopharyngitis, and 
enuresis.
Conclusion: Sodium oxybate may help improve PSG and patient-re-
ported measures of sleep that define DNS in narcolepsy.
Support (If Any): This study was sponsored by Jazz Pharmaceuticals.

0744
COMPARISON OF ANTI-STREPTOCOCCAL ANTIBODIES IN 
PATIENTS WITH NARCOLEPSY AND CONTROL GROUP
Kim T1, Han J1, Lee S1, Hong S1, Han S2
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Introduction: It has been reported that Streptococcal infection is prob-
ably a significant environmental trigger for narcolepsy patients from 
recent studies. However the relationship between the streptococcal in-
fection and narcolepsy is not clear. The aim of this study is to explore 
the ASO titer in narcolepsy patients and healthy control, and the associa-
tions of ASO titer levels and polysomnographic findings.
Methods: Sixty two narcolepsy patients and Fifty six healthy controls 
were recruited at the Sleep Center of St. Vincent’s hospital. The multiple 
sleep latency test data and polysomnographic findings from the time of 
their diagnosis were reviewed. Disease duration was defined as the time 
between the first symptom and time of blood draw. HLA typing was also 
performed. Participants were tested for markers of immune response to 
β hemolytic streptococcus (anti-streptolysin O [ASO]).
Results: Results indicated that titers of anti-streptococcal antibodies 
were not significantly different between patients with narcolepsy and 
healthy controls. There was no significant difference of ASO titer be-
tween the HLA DQB1*0602 positive group and HLA DQB1*0602 
negative group. In narcolepsy with cataplexy patients, REM latency was 
significantly shorter in the ASO>200 group.
Conclusion: There is no significant difference of ASO titers between 
patients with narcolepsy and healthy controls .The association between 
streptococcal infections and narcolepsy in Asian people may be not as 
significant as Caucasian people.

0745
BELIEFS AND DYSFUNCTIONAL ATTITUDES IN PATIENTS 
WITH NARCOLEPSY, DOUBLE-BLIND STUDY OF 
TREATMENT EFFICACY
Marín Agudelo HH1, Castaño Mesa M1, Jimenez U2

1Universidad Cooperativa de Colombia, Medellín, Colombia, 2Clínica 
del sueño, UNAM, México, Mexico

Introduction: Different studies have shown, such as narcolepsy affects 
quality of life and especially the perception of patients suffering on the 
effectiveness of your daily ability to cope. Was applied before and after 
the scale of beliefs and attitudes about narcolepsy, reporting Cronbach’s 
alpha of 0.872 and the quality of life questionnaire SF-36.

Methods: Compare the efficacy of double-blind measure in 35 patients 
with narcolepsy cataplexy syndrome, described in clinical during 2005 
to 2012, which were operated with cognitive behavioral techniques (be-
havioral experiments, cognitive restructuring, and intervention aimed at 
reducing behaviors security) were assessed before and after 6 months of 
treatment, using the scale of beliefs and attitudes in narcolepsy, reviewers 
than those involved. Group is divided into two treatment modalities, the 
first was to implement cognitive behavioral techniques described above 
and the second received pharmacological treatment with Modafinil, ap-
ply respective informed consent.
Results: Beliefs described are identified as negative perceptions about 
the impact of narcolepsy, valuation of daytime events, perception of dis-
ability and catastrophism, which were the constants in patients prior to 
treatment, there are changes in the dimensions of vitality (56-72) and 
emotional role (67-89) before and after treatment, as evidenced in the 
SF 36 health questionnaire, there were changes in beliefs and attitudes 
about the disease (p = 0.005), compared to this drug treatment, where 
the linear regression analysis disclosed that 81% of the changes in these 
dimensions are attributed to cognitive behavioral therapy used.
Conclusion: It is important to take a cognitive behavioral therapy and 
cognitive component intervention programs in patients with narcolep-
sy, as reported by this study and previous studies with other markers 
of efficacy.

0746
NARCOLEPSY WITH AND WITHOUT CATAPLEXY 
ASSOCIATED WITH LOW HLADQB10602 PREVALENCE
Rebocho SB1, Viegas A1, Paiva T1,2

1Sleep, CENC, Lisbon, Portugal, 2Sleep Science, Faculdade de 
Medicina da Univ. de Lisboa, Lisbon, Portugal

Introduction: The ICSD-2 classifies this sleep disturbance in several 
subtypes, namely: Narcolepsy with Cataplexy, Narcolepsy without cata-
plexy, Narcolepsy due to medical condition and Narcolepsy non-specif-
ic. The diagnosis implies the existence of excessive sleepiness with or 
without cataplexy, and the recording of two SOREM’s n the Multiple 
Sleep Latency Test (MSLT). The aim of this study is: 1) to describe in 
clinical, neurophysiological and laboratory terms the cases of Narco-
lepsy with and without cataplexy and the cases of strong suspicion of 
Narcolepsy (patients without cataplexy, without two SOREM’s in the 
MSLT, but with excessive sleepiness and reduced sleep latency); 2) To 
evaluate the prevalence of HLA DQB1 0602 in all subgroups.
Methods: 130 patients with suspected Narcolepsy were selected. Ini-
tially it was conducted a clinical interview and applied the Cataplexy 
questionnaire. In lab-Polysomnography followed by a MSLT and HLA 
typing were done in all patients.
Results: 55% were women. 40% are cases of Narcolepsy with cata-
plexy, 22.5% are Narcoleptic without cataplexy and 37.50% narcolepsy 
suspicion. The average age of onset was 26.8years, with a peak in the 
2nd decade and another in the 5th. The diagnose takes a mean of 12,45 
years to be done. The prevalence of dreams and nightmares was higher 
than the classic narcolepsy symptoms. 62.5% took antidepressants. The 
HLA DQB1 0602 was 61,4% in Narcolepsy with cataplexy, 29,6% in 
Narcolepsy without, and 12,2% in the suspected Narcolepsy. The tem-
poral evolution and clinical characteristics were similar in all subgroups.
Conclusion: There is a low presence of the HLA DQB1 0602 in the 
Portuguese Narcolepsy population. The differentiating elements of the 
subgroups groups were those imposed by the classification: cataplexy 
and the two SOREM’s in the MSLT.
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A DOUBLE-BLIND, PLACEBO-CONTROLLED, 
RANDOMIZED, CROSS-OVER STUDY OF THE EFFICACY 
AND SAFETY OF ADX-N05 FOR THE TREATMENT OF 
EXCESSIVE DAYTIME SLEEPINESS IN ADULT SUBJECTS 
WITH NARCOLEPSY
Bogan RK1, Feldman NT2, Lankford A3, Khayrallah MA4
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Georgia, Atlanta, GA, USA, 4Aerial BioPharma, LLC, Morrisville, NC, 
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Introduction: This study evaluated the efficacy and safety of ADX-N05 
(N05), a unique phenylalanine derivative with dopaminergic and nor-
adrenergic activity, for the treatment of excessive daytime sleepiness in 
adults with narcolepsy.
Methods: This was a double-blind, placebo (PBO)-controlled, 10-cen-
ter, randomized, cross-over study. Subjects aged 18-65 with a diagnosis 
of narcolepsy, a baseline Epworth Sleepiness Scale (ESS) score ≥10, 
and a baseline mean sleep latency ≤10 minutes on the Maintenance of 
Wakefulness Test (MWT) were randomized to one of two treatment se-
quences: PBO for 2 weeks followed by N05 for 2 weeks or vice versa. 
N05 was initiated at 150 mg/day for one week, and increased to 300 
mg/day at Week 2. Efficacy endpoints included change from baseline in 
average sleep latency time of four MWT trials at the end of two weeks 
of treatment, and change from baseline in ESS scores and Clinical 
Global Impression-Change (CGI-C) scores at the end of one and two 
weeks of treatment.
Results: 33 subjects were randomized and completed both N05 and 
PBO periods. The average latency across the 4 trials on the MWT was 
11.8 minutes longer with N05 treatment than with PBO (p=0.0002). 
In addition, N05 was statistically superior on each of the 4 individual 
MWT trials (sleep latency 9-14.6 minutes longer, p<0.001). On the ESS, 
N05 was superior to PBO following 1 week (p<0.0001) and 2 weeks of 
treatment (p=0.0002). CGI-C ratings showed that at 1 and 2 weeks of 
treatment, 88% and 76% of subjects improved on N05 versus 27% and 
39%, respectively, on PBO (p<0.0001, p=0.0016, respectively). N05 
was generally well tolerated.
Conclusion: N05 is an effective and safe treatment for excessive 
daytime sleepiness in adults with narcolepsy. Efficacy was observed 
in a dose range of 150 to 300 mg/day and as early as after one week 
of treatment.
Support (If Any): This study was made possible by financial support 
from Aerial BioPharma, LLC, Morrisville, NC.
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ADULTS
Spira AP1, Gamaldo AA2, An Y2, Wu M3,4, Simonsick EM2, Bilgel M5,2, 
Zhou Y6, Wong DF6,7,4, Ferrucci L2, Resnick SM2

1Department of Mental Health, Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD, USA, 2Intramural Research Program, 
National Institute on Aging, Baltimore, MD, USA, 3Departments 
of Neurology, Medicine, Genetic Medicine, Johns Hopkins 
University School of Medicine, Baltimore, MD, USA, 4Department 
of Neuroscience, Johns Hopkins University School of Medicine, 
Baltimore, MD, USA, 5Department of Biomedical Engineering, 
Johns Hopkins University School of Medicine, Baltimore, MD, 
USA, 6Department of Radiology, Johns Hopkins University School 
of Medicine, Baltimore, MD, USA, 7Department of Psychiatry and 
Behavioral Sciences, Johns Hopkins University School of Medicine, 
Baltimore, MD, USA

Introduction: Sleep is often disturbed in Alzheimer’s disease (AD), 
and findings in an AD animal model suggest that sleep loss promotes 
β-amyloid deposition. We know little, however, about the association 
between disturbed sleep and β-amyloid in community-dwelling popula-
tions. We determined the cross-sectional association between self-report 
sleep indices and β-amyloid burden in the brains of community-dwell-
ing older adults.
Methods: We studied 70 participants in the Baltimore Longitudi-
nal Study of Aging (mean = 76 years) with self-report sleep data and 
β-amyloid data from [11C] Pittsburgh compound B (PiB) positron emis-
sion tomography imaging. Our primary predictors were reports of night-
ly sleep duration, and frequency of difficulty falling asleep, multiple 
awakenings, and sleep quality. Our outcomes were mean cortical PiB 
distribution volume ratio (cDVR), and precuneus DVR.
Results: After adjusting for age, sex, race, depressive symptomatol-
ogy, medical history, and sleep medication use, shorter sleep duration 
was associated with greater β-amyloid deposition, according to cDVR 
(B = 0.09, 95% confidence interval (CI) 0.03, 0.14, p = 0.004) and pre-
cuneus DVR (B = 0.11, 95% CI 0.04, 0.19, p = 0.005). Similarly, greater 
difficulty initiating sleep was associated with greater amyloid burden, 
measured by cDVR (B = 0.04, 95% CI 0.004, 0.08, p = 0.030) and pre-
cuneus DVR (B = 0.05, 95% CI 0.004, 0.10, p = 0.033). Worse sleep 
quality was associated with greater amyloid burden in the precuneus 
(B = 0.08, 95% CI, 0.01, 0.15, p = 0.025). There was no association 
between multiple awakenings and β-amyloid.
Conclusion: In community-dwelling older adults, reports of shorter 
sleep duration and greater difficulty falling asleep are associated with 
greater β-amyloid burden, across cortical regions and in the precuneus. 
Reports of worse sleep quality are associated with greater β-amyloid 
in the precuneus. Further research is needed to evaluate a causal link 
between poor sleep and AD pathology.
Support (If Any): This study was supported in part by the Intramu-
ral Research Program, National Institute on Aging, NIH and by Re-
search and Development Contract HHSN-260-2004-00012C. Dr. Spira 
is supported by a Mentored Research Scientist Development Award 
(1K01AG033195) from the National Institute on Aging. Support also 
came from a Synapses, Circuits and Cognitive Disorders Award from 
the Johns Hopkins School of Medicine Brain Science Institute.

0749
REM SLEEP REDUCTION IDENTIFIES PATIENTS WITH A 
POOR RECOVERY AFTER STROKE
Fulda S1, Manconi M1, Zavalko I1,2, Mathis J4, Nobili L3, Bassetti CL4

1Sleep & Epilepsy Center, Neurocenter of Southern Switzerland, EOC, 
Lugano, Switzerland, 2Severtsov Institute Ecology/Evolution, Russian 
Academy of Sciences, Moscow, Russian Federation, 3Center of Sleep 
Medicine, Niguarda Hospital, Milano, Italy, 4Department of Neurology, 
University Hospital, Bern, Switzerland

Introduction: Our aim was to explore whether sleep during the acute 
phase after ischemic stroke is associated with early neurological worsen-
ing, short or long term recovery of neurological function.
Methods: Sixty five patients with TIA or ischemic stroke participating 
in the prospective, multi-centre SAS-CARE1 study (NCT01097967) had 
polysomnography within 9 days after stroke onset and after 3 months as 
well as valid NIHSS scores at admission, after 24h, at discharge, and 
after 3 months. Patients were classified as having good or poor, short 
term (discharge) or long term (3 months) recovery based on the expected 
improvement given their NIHSS scores at admission.
Results: Patients with poor short term and with poor long term recov-
ery had significantly reduced REM sleep (reduced proportion of REM 
sleep and prolonged REM latency) during the acute phase after stroke 
independent of stroke severity. REM reduction was no longer apparent 
after 3 months.
Conclusion: Acute REM reduction after stroke predicts poorer progno-
sis independent of stroke severity and sleep disordered breathing. Fu-
ture studies are needed to confirm this as an early marker that can aid 
in identifying patients who might profit most from additional and early 
interventions.
Support (If Any): This work was supported by the Swiss National Sci-
ence Foundation (Grant: 320030_125069) and Swiss Heart. The main 
investigator (Prof. Bassetti) received financial support for this study 
from ResMed and Phillips Respironics.

0750
THE ASSOCIATION OF SLEEP DISTURBANCES AND 
NEUROIMAGING FINDINGS AMONG MILITARY PATIENTS 
DIAGNOSED WITH MILD TBI
Lesage S1, Caban J2, Riedy G2, Panettiere A2

1Sleep Disorders Center, Walter Reed National Military Medical 
Center, Bethesda, MD, USA, 2National Intrepid Center of Excellence, 
Bethesda, MD, USA

Introduction: Sleep disorders and poor quality of sleep are two of the 
most widely reported symptoms in patients diagnosed with mild TBI/
PTSD that often affect recovery and rehabilitation efforts. Despite the 
frequency of post-traumatic sleep-wake disturbances (SWD), associa-
tions between SWD and neuroimaging findings of patients that suffered 
blast-related mTBI have not been studied.
Methods: A retrospective study was performed in a cohort of active 
military personnel with mTBI/PTSD that had a brain MRI scan and neu-
ropsychological evaluations within two weeks from the time of poly-
somnography (PSG). A total of 85 patients (age 32.47 ± 8.60, BMI 27.77 
± 5.64, 96.59% males) were analyzed.
Results: The analysis of the Neurobehavioral Symptom Inventory (NSI) 
shows that 63.64% of the patients suffer from severe to very severe dif-
ficulties falling or staying asleep. The average Epworth Sleepiness Score 
was 11.82 ± 5.35 with 28.16% of patients showing severe sleepiness. 
PSG demonstrated sleep efficiency (SE) of 87.21% ± 10.86.Obstruc-
tive sleep apnea was seen in 55.7% of patients (AHI ≥5). MRI imagin-
ing demonstrated that 48.75% of patients had punctate T2 hyperintense 
lesions in their white matter. Patients with T2 hyperintensities were 
more likely to report having severe to very severe difficulties falling 
asleep (OR 3.02 p=0.03). Among the patients with T2 hyperintensity 
lesions a weak but significant correlation was found between the num-
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ber of T2 hyperintensity lesions and SE (R=-0.259, p<0.020). Other 
PSG sleep architecture variables and AHI were not associated with 
T2 hyperintensities.
Conclusion: Blast related mTBI is associated with a high prevalence of 
subjective sleep complaints and obstructive sleep apnea. In this cohort 
of military patients T2 hyperintensities were associated with subjective 
sleep complaints but not with objective PSG sleep measures.
Support (If Any): CDRMP

0751
MORNING BLUE WAVELENGTH LIGHT THERAPY 
IMPROVES SLEEP, COGNITION, EMOTION AND BRAIN 
FUNCTION FOLLOWING MILD TRAUMATIC BRAIN 
INJURY
Weber M, Penetar DM, Trksak GH, DelDonno S, Kipman M, 
Schwab ZJ, Killgore WD
McLean Hospital, Harvard Medical School, Belmont, MA, USA

Introduction: Sleep disturbance is one of the most frequently reported 
symptoms following a mild traumatic brain injury (TBI). Indeed, evi-
dence suggests that the circadian rhythm of alertness may be offset by 
mild TBI, resulting in irregular sleep-wake patterns and delayed sleep 
onset. It is essential to improve sleep following TBI, without inducing 
adverse side effects, as sleep is crucial to neuroplasticity and recovery 
from TBI. Blue wavelength light might be particularly effective in TBI-
related sleep disturbance, as it affects melatonin production and thus 
may help re-entrain the circadian rhythm, resulting in improved sleep, 
cognition, emotion, and brain function.
Methods: We present preliminary data from 18 individuals (mean 
age = 24.3±8.6, 50% female) with a documented history of at least one 
mild traumatic brain injury and sleep disturbance that either emerged or 
was aggravated with the most recent injury (at least four weeks, but not 
more than 18 months post-TBI). Participants were randomized to either 
six weeks of 30-minutes daily blue wavelength or amber wavelength 
(placebo) light therapy. In addition to Multiple Sleep Latency Tests, 
actigraphy and sleep diaries, all participants underwent magnetic reso-
nance imaging and comprehensive psychiatric and neuropsychological 
assessment before and after the intervention.
Results: In contrast to the placebo condition, six weeks of morning 
blue wavelength light therapy resulted in a marked increase in mean 
sleep minutes per sleep interval and performance improvements on 
measures of attention, speed of information processing, memory and 
executive functioning. Furthermore, daytime sleepiness decreased and 
self-reported injury-related symptoms decreased, while mood improved 
(all p<.05).
Conclusion: Despite their preliminary character, the data suggest that 
blue light therapy may present an effective method to treat TBI-related 
sleep disturbance. In addition to confirming these preliminary results 
using the full data set (N=30), future analyses will also establish the 
relationship between the intervention, brain function, brain structure and 
brain connectivity.

0752
COMPLIANT USE OF BPAP-ST IN PATIENTS WITH 
BULBAR AMYOTROPHIC LATERAL SCLEROSIS AFFECTS 
SURVIVAL
Santos A1,3, Grigg-Damberger MM2,3

1Internal Medicine, Division of Pulmonary, Critical Care and 
Sleep Medicine, University of New Mexico School of Medicine, 
Albuquerque, NM, USA, 2Neurology, University of New Mexico 
School of Medicine, Albuquerque, NM, USA, 3Sleep Disorders Center, 
University of New Mexico Medical Center, Albuquerque, NM, USA

Introduction: Many patients with Amyotrophic Lateral Sclerosis (ALS) 
are living longer;increasing use and prescription of bilevel positive air-
way pressure-spontaneous/timed (BPAP-ST) therapy has been cited as 

one of the major reasons. Two studies have shown the number of ALS 
prescribed BPAP-ST has increased 2-4 times from 16-21% 6-10 years 
ago to 51-73% of patients within the last 5 years. Patients with bulbar 
ALS often have difficulty tolerating BPAP-ST. We examined how often 
patients with and without bulbar ALS in our tertiary ALS clinic were 
prescribed BPAP-ST and whether it affected their survival.
Methods: We reviewed the electronic medical records of all patients di-
agnosed with ALS in the University of New Mexico ALS clinic between 
2005-2010 regarding age of onset, gender, time between first symptoms 
and first visit, percentage of patients prescribed BPAP-ST, criteria for it, 
compliance, and survival time.
Results: Only 31 (45%) of 69 patients (mean age 60 +//- 15 years, 51% 
men) were prescribed BPAP-ST. Fifty-eight percent were seen within 18 
months of symptom onset. Criteria for BPAP-ST were: symptoms of re-
spiratory failure (51%), a Maximum Inspiratory Force <60 cwp (26%), 
or a Forced Vital Capacity <50% predicted ( 22%). Among the patients 
prescribed BiPAP, 22 (71%) were compliant. Mean survival time from 
symptom onset to last contact differed in patients who were or were not 
compliant with it: 33.5 vs. 24.3 months in those with bulbar ALS, 36 vs. 
32.8 months without bulbar symptoms.
Conclusion: Only 45% of ALS patients were prescribed BPAP-ST, but 
71% used it. Compliant use of BPAP-ST in patients with bulbar ALS 
had significantly longer survival. Proactive strategies for increasing pre-
scription and adherent use of BPAP-ST in patients especially those with 
bulbar ALS are needed.

0753
COMPUTERIZED SPINDLE DETECTION IN PARKINSON’S 
DISEASE PATIENTS
Fairley J, Scullin M, Rye DB, Bliwise DL
Neurology, Emory University, Smyrna, GA, USA

Introduction: Sleep spindles represent thalamo-cortical network oscil-
lations within the 12-15Hz range. Spindle density is receiving increasing 
attention due to its association with cognitive functioning (e.g., memory 
consolidation). Densities, for example, are lower in patients with cog-
nitive impairments. We investigated the application of a computerized 
spindle detector, validated in healthy younger adults, to detect sleep 
spindles in Parkinson’s disease (PD) patients - a neurodegenerative dis-
ease often accompanied by cognitive dysfunction and thalamo-cortical 
pathology.
Methods: Two polysomonograms (PSG), from separate PD patients 
(males), totaling over 6,000 seconds, were visually scored for NREM 
sleep spindle activity. The data set included one case with well articu-
lated spindle activity and another with less visually definable spindles 
(compared to healthy adults). Following Ferrarelli et al., low-noise EEG 
(electrode channels: C3A2 and C4A1, artifacts manually excluded) were 
band-pass filtered between 12 and 15Hz. The absolute amplitude of the 
filtered signal was used to detect spindle activity using lower and upper 
thresholds (2 and 6, respectively) multiplied by the average amplitude 
of the signal. Performance of the sleep spindle detector was evaluated 
by calculating the true positive (TP) and true negative (TN) rate with 
respect to visual sleep spindle labeling.
Results: Agreement between automated and visual spindle labeling, 
within 1-sec segments, depended upon PD patient’s spindle morphol-
ogy. Greater agreement was observed in the PSG displaying spindle 
morphology closely resembling that of a healthy adult (TP~68.4%, 
TN~90.0%), whereas agreement was poor in the PSG of the PD patient 
with spindle morphology dissimilar from healthy adults (TP~18.2%, 
TN~98.4%).
Conclusion: Ferrarelli et al.’s computerized spindle detection tool ef-
fectively detects spindle activity in PD patients with typical spindle 
morphology. Future work will include altering threshold parameters to 
further increase maximal agreement between spindle detector output 
and visual labeling and evaluating correlates (e.g., disease severity, cog-
nitive status, memory consolidation) of spindles in PD patients.
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PSG-RECORDED SLEEP AS A POSSIBLE BIOMARKER 
OF WORSENING MOTOR FUNCTION IN PARKINSON’S 
DISEASE
Scullin M, Trotti L, Goldstein F, Factor SA, Bliwise DL
Neurology, Emory University, Atlanta, GA, USA

Introduction: Disordered sleep represents an important non-motor fea-
ture of Parkinson’s disease (PD). Most studies have examined sleep and 
disease severity in PD patients at a single time point. We investigated the 
association between PSG variables and change in motor disease severity 
over time.
Methods: Disease severity in idiopathic PD patients (N=29) was deter-
mined at two time points (Time 1 [T1] and Time 2 [T2]) separated by an 
interval of 265 days (Range: 30-913 days). Neurologists rated PD sever-
ity using the motor subscale of the Unified Parkinson’s Disease Rating 
Scale (UPDRS) in which higher values represent greater severity. At T2, 
patients underwent two nights of PSG.
Results: Sleep variables were not associated with UPDRS score at T1 
or T2, but poorer sleep was associated with declining function in UP-
DRS (i.e., from T1 to T2). The strongest correlates of worsening UP-
DRS were poorer sleep efficiency (r=-.44, p=.02), greater time in N1 
sleep (r=.45, p=.02), and lower mean oxygen saturation levels during 
REM (r=-.69, p=.001) and NREM (r=-.42, p=.03). Regression analy-
sis demonstrated that PSG variables explained approximately 50% of 
the variance in UPDRS change, with the mean REM oxygen saturation 
accounting for the largest variance (β=-.73)(F Change = 7.58, p<.01). 
PSG—UPDRS-change correlations were not negated when controlling 
for time between UPDRS assessments, overt dream enactment, low 
REM sleep amounts, dopamine dosage, age, gender, education, years 
since diagnosis, or cognitive status.
Conclusion: Though the prevalence of sleep-disordered breathing is 
similar between PD patients and the general population, nocturnal oxy-
gen saturation levels may represent an important biomarker of change in 
disease severity. Planned future work includes examining whether PSG 
variables can prospectively predict disease severity change. PSG may 
ultimately help inform treatment options aimed at slowing the progres-
sion of PD pathology.
Support (If Any): Supported by NIH (grants R01NS050595, 
F32AG041543), Cottrell Fellowship, Consolidated Anti-Aging Founda-
tion, and Sartain Lanier Family Foundation, Inc.

0755
NOCTURNAL MOVEMENTS IN PARKINSON’S DISEASE 
PATIENTS AND SUBJECTS AT-RISK, AND CONTROLS
Louter M1,2, Arends JB3,4, Prinzen J5, van Lummel RC5, Berg D6, 
Streffer J7, Hobert M6, Bloem B1, Overeem S1,2, Liepelt I6

1Donders Institute for Brain, Cognition and Behaviour, Radboud 
University Medical Centre, Nijmegen, Netherlands, 2Sleep Medicine 
Centre Kempenhaeghe, Heeze, Netherlands, 3Epilepsy centre 
Kempenhaeghe, Heeze, Netherlands, 4Department of Electrical 
Engineering, University of Technology, Eindhoven, Netherlands, 
5McRoberts, Den Haag, Netherlands, 6Hertie Institute for Clinical 
Brain Research, University of Tübingen, Tübingen, Germany, 7Janssen 
Research and Development, Janssen-Pharmaceutical Companies of 
Johnson & Johnson, Beerse, Belgium

Introduction: The pattern of nocturnal movements is commonly dif-
ferent in patients with Parkinson’s disease (PD) compared to healthy 
subjects. Some nocturnal problems can be present early in the course of 
PD. Here, we examined whether abnormal nocturnal movements may 
represent an early marker for PD. We compared nocturnal movements 
between PD patients, clinically unaffected subjects with a high risk of 
PD (HR-PD), and healthy controls.
Methods: Three groups participated: 11 PD patients; 33 HR-PD, based 
on substantia nigra hyperechogenicity together with slight signs of mo-

tor impairment or two of the following markers: unilateral reduced arm 
swing, depression, olfactory dysfunction or family history of PD; and 13 
healthy controls. Two nocturnal registrations of every subject analyzed. 
Nocturnal movements were registered using a tri-axial accelerometer. 
Mean movement intensity, total movement time and frequency, size, du-
ration and speed of axial turns were compared between groups.
Results: Mean intensity of movements was significantly lower in PD 
patients compared to controls (PD: 0.048 g (0.035-0.079), control: 0.080 
g (0.049-0.108), p < .001). This was not found in HR-PD subjects (HR-
PD: 0.071 g (0.047-0.116), p=.098). Movements of PD patients were 
significantly smaller compared to controls (PD: 32.55° (17.54-46.94), 
control: 46.72° (22.66-73.86), p < .001). Moreover the duration of the 
movements was shorter (PD: 5.68 s (4.07-8.81), control: 6.96 s (5.62-
10.18), p = .001). Again these differences were not found in the HR-PD 
subjects (HR-PD: size 51.19° (18.83-77.03), p = 0.52; duration 7.82 s 
(3.39-15.56), p= .134). Total movement time, frequency and speed of 
turns were not significantly different between groups.
Conclusion: PD patients have a lower intensity of nocturnal movements 
compared to controls, which could be a marker of nocturnal hypokinesia. 
In addition axial rotations are smaller and take less time in PD patients. 
However, these changes do not seem to be an early marker for PD.

0756
POLYSOMNOGRAPHIC STUDY OF SLEEP 
MACROSTRUCTURE IN DRUG NAÏVE PARKINSON’S 
DISEASE PATIENTS WITH FOLLOW UP AFTER STARTING 
LEVODOPA TREATMENT
Joy SP, Taly AB, Sinha S, Pal PK
Department of Neurology, National Institute of Mental Health and 
Neurosciences, Bangalore, India

Introduction: Studies have shown that sleep macrostructure is impaired 
in advanced Parkinson’s disease and that dopaminergic medications 
contribute independently. However PSG studies with follow up in early 
drug naive PD are far and few.
Methods: This is a prospective, cross-sectional, hospital based study. 
PD patients were evaluated with Hoehn and Yahr staging, Schwab and 
England ADL scale, UPDRS, Hamilton anxiety and depression rating 
scale, Fatigue severity scale, PDFS, Epworth Sleepiness Scale, Pitts-
burgh Sleep Quality Index and NIMHANS comprehensive sleep dis-
order questionnaire and subsequently underwent over-night PSG at 
baseline and were reassessed with PSG following treatment with Le-
vodopa for a minimum duration of 6 months.
Results: 15 PD patients with mean age of 59±11.2 years, duration of 
PD of 11.8±12.3 months and UPDRS motor score of 27.6±11.5 under-
went PSG. Nocturnal sleep quality questionnaire indices did not vary 
significantly following levodopa, but the excessive daytime somnolence 
improved (ESS score, p value = 0.041). Sleep efficiency (p= 0.65), la-
tency to onset of sleep (p= 0.19) and time spent in stage 1 sleep (p= 0.55) 
showed a tendency to improve while periodic leg movement index (p= 
0.68), time spent awake in bed (p= 0.24), slow wave sleep (p= 0.29) and 
REM (p= 0.24) showed a tendency to reduce after being on treatment. 
Mean oxygen saturation improved (p=0.002) although snoring (Snore 
Index p=0.03) during sleep increased following treatment.
Conclusion: Parkinson’s disease independently impacts quality of sleep 
and during the early stages of PD the sleep macrostructure is improved 
by levodopa.
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INSOMNIA AND SLEEPINESS IN PARKINSON DISEASE: 
ASSOCIATIONS WITH SYMPTOMS AND COMORBIDITIES
Chung S1,2, Bohnen NI3,4, Albin RL4, Frey KA3,4, Muller ML3, 
Chervin RD1,4

1Sleep DIsorders Center, University of Michigan Hospital, Ann Arbor, 
MI, USA, 2Psychiatry, University of Ulsan College of Medicine, Asan 
Medical Center, Seoul, Republic of Korea, 3Radiology, Division of 
Nuclear Medicine, University of Michigan Hospital, Ann Arbor, MI, 
USA, 4Neurology, University of Michigan Hospital, Ann Arbor, MI, 
USA

Introduction: Patients with Parkinson disease (PD) often complain of 
insomnia and excessive daytime sleepiness, but the main causes remain 
unclear. We assessed the potential impact of both motor and non-motor 
PD symptoms on sleep problems.
Methods: Patients with PD (n=128) were characterized using the In-
somnia Severity Index, Epworth Sleepiness Scale, Unified Parkinson 
Disease Rating Scale, Beck Depression Inventory, Fatigue Severity 
Scale, Survey of Autonomic Symptoms, and 39-item Parkinson Disease 
Questionnaire. A subset of the participants (n=38, 30%) also underwent 
nocturnal polysomnography and a Multiple Sleep Latency Test (MSLT) 
on the following day.
Results: Multivariate stepwise logistic regression models showed that 
subjective insomnia was independently associated with depressed mood 
(odds ratio (OR)=1.79; 95% confidence interval (CI)=[1.01-3.19]), au-
tonomic symptoms (1.77, [1.08-2.90]), fatigue (1.19, [1.02-1.38]), and 
age (0.61, [0.39-0.96]). Subjective daytime sleepiness on the Epworth 
was associated with dosage of dopaminergic medication (1.74, [1.08-
2.80]) and fatigue (1.14, [1.02-1.28]). Polysomnograms showed that 
longer sleep latency correlated with autonomic symptoms (rho=0.40, 
p=0.01) and part I (non-motor symptoms) of the Unified PD Rating 
Scale (rho=0.38, p=0.02). Decreased sleep efficiency was associated 
with autonomic symptoms (rho=-0.42, p<0.01). However, no significant 
differences emerged from polysomnography and MSLTs between pa-
tients with or without insomnia, or between patients with and without 
daytime sleepiness. Higher rates of apneic events predicted shorter sleep 
latencies on the MSLTs.
Conclusion: Non-motor symptoms - including depressed mood, fa-
tigue, and autonomic problems in particular -- appear to be associated 
with subjective insomnia, whereas fatigue and dopaminergic medica-
tion are associated with subjective daytime sleepiness. Sleep laboratory 
data generated little insight into complaints of insomnia and sleepiness, 
though obstructive sleep apnea predicted worsened sleepiness when 
measured objectively.

0758
THE IMPACT OF DAYTIME NAPPING ON EXECUTIVE 
COGNITIVE DYSFUNCTION IN PARKINSON’S DISEASE
Bolitho S1,2, Naismith S1, Lewis SJ1

1The Brain and Mind Research Institute, University of Sydney, Sydney, 
NSW, Australia, 2Centre for Integrated Research and Understanding of 
Sleep, University of Sydney, Sydney, NSW, Australia

Introduction: Sleep wake disturbance is gaining increased attention in 
Parkinson’s disease (PD). In addition to nocturnal sleep disturbance, exces-
sive daytime sleepiness (EDS) is observed in over half of all PD patients, 
where it commonly manifests as daytime napping. The presence of day-
time somnolence has been linked to executive dysfunction in PD, implying 
a link between EDS and cognition. However, these relationships have yet 
to be investigated using an objective measure. The current study sought to 
measure daytime napping using actigraphy, in a sample of PD patients and 
healthy, age-matched controls. All subjects underwent neuropsychological 
testing. We hypothesized that daytime napping would be greater amongst 
PD patients compared to healthy controls and that excessive napping would 
occur with the selective elements of executive dysfunction.

Methods: Eighty-five PD patients and twenty-seven healthy, age-
matched controls were assessed neurologically. They also underwent 
neuropsychological testing and completed two weeks of actigraphy.
Results: This study has confirmed that patients with PD nap signifi-
cantly more during the day compared to healthy controls. Furthermore, 
the patients with PD that nap excessively during the day also have cogni-
tive deficit in the domains of processing speed, attention and semantic 
verbal fluency.
Conclusion: This study links executive dysfunction in PD with sleep 
wake deficits, implying common neural underpinnings. The pattern of 
neuronal loss and neurotransmitter deficits giving rise to these results are 
not well understood, but dopaminergic and non-dopaminergic pathology 
across the brainstem, basal forebrain, hypothalamus and frontostriatal 
pathways are likely to be implicated. This result further confirms the es-
sential role sleep wake disturbance has on cognitive performance in PD 
and highlights several novel circuits which may explain these phenom-
ena. Given the potential for pharmacological and behavioral interven-
tions to reduce daytime napping, further trials are needed to investigate 
if reduced EDS and napping can improve cognitive deficit in PD.

0759
EFFECTS OF 10 DAYS LOW-FREQUENCY TMS TREATMENT 
ON SLEEP QUALITY IN PARKINSON’S DISEASEE
Gu P1,2, Wang YY1,2, Guo J1, Zhang Y1, Ma X1,2, Wang M1,2

1The First Hospital, Hebei Medical University, Shijiazhuang, 
China, 2Hebei Cognitive Neuroscience and Brain Aging Key Lab, 
Shijiazhuang, China

Introduction: The aim of this study was to assess the effects of low-fre-
quency transcranial magnetic stimulation (TMS)on the sleep structure 
and thequality ofsleepin Parkinson’s disease (PD) patients.
Methods: A total 15 idiopathic mild PD patients with H&Y stages 1-2 
completed the study.Sleep parameters were evaluated through subjec-
tive sleep quality (Pittsburgh Sleep Quality Index, PSQI) and objective 
sleep quality (polysomnography: sleep latency, TST, sleep efficiency 
and sleep fragmentation). Mood and motor function were also evaluated 
using Hamilton Depression Rating Scale (HDRS) and the Unified Par-
kinson’s Disease Rating Scale (UPDRS). Evaluations were carried out 
before and after 10 day’s treatment with 0.5 Hz TMS, 90% of the lowest 
resting motor threshold over the motor or parietal cortex.
Results: The PSQI, UPDRS and HDS scores was significantly decreased 
after TMS (14.15 ± 3.50 vs. 11.67  ± 3.73, P = 0.015; 38.83 ± 16.72 vs. 
25.09 ± 11.10, P = 0.02; 17.55 ± 4.50 vs. 12.67 ± 5.43, P = 0.01). Sleep 
latency was decreased significantly (53.50 ± 46.40 vs. 30.43 ± 23.91min, 
P = 0.01). The slow wave sleep was detected after treatment. No sig-
nificant differences were detected for the other outcome measures (sleep 
efficiency, TST, sleep fragmentation, REM latency, stage1%, stage2%, 
REM sleep%).
Conclusion: The fact that TMS, using our protocol, has therapeutic 
value on motor symptom, depression and subjective sleep quality of PD, 
as well as reducing the Sleep latency. No change of Sleep structure was 
observed.

0760
ACTIGRAPHIC MEASURES OF SUBJECTIVE AND 
OBJECTIVE SLEEPINESS IN IDIOPATHIC PARKINSON’S 
DISEASE
Gavrilov YV1,2, Werth E1, Hauser S1, Baumann CR1, Valko P1

1Neurology, University Hospital Zurich, Zurich, Switzerland, 2General 
Pathology and Pathological Physiology, Institute of Experimental 
Medicine, St. Petersburg, Russian Federation

Introduction: Excessive daytime sleepiness (EDS) is a frequent and 
well recognized non-motor symptom in patients with idiopathic Parkin-
son’s disease. However, a characterization of subjective and objective 
EDS by actigraphy has not yet been done.
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Methods: Retrospective study of 22 patients with idiopathic Parkin-
son’s disease, who received complete assessment including polysom-
nography, multiple sleep latency test (MSLT) and actigraphy. Two-week 
actigraphic measures comprised rest time per 24 hours, main rest dura-
tion, rest efficiency during main rest phase and fragmentation index. In 
addition, we obtained information regarding disease duration, disease 
severity (by means of the motor subset of the United Parkinson’s Dis-
ease Rating Scale, UPDRS III), dopaminergic treatment and sleepiness 
(using the Epworth Sleepiness Scale, ESS). Subjective EDS was defined 
by an ESS score ≥ 10, and objective EDS by a mean sleep latency < 
8min in the MSLT.
Results: Mean age was 61.3 ± 9.4 years, 15 patients were male (68%). 
Mean disease duration was 7.6 ± 5.8 years and mean UPDRS III was 
28.7 ± 14.3. We found subjective EDS in 8 patients (36%) and objec-
tive EDS in 10 patients (45%). ESS scores did not correlate with any 
of the actigraphic, MSLT or polysomnographic measures, while mean 
sleep latencies on MSLT significantly correlated with main rest dura-
tion (r = 0.42, p = 0.05), rest efficiency during main rest phase (r = 0.54, 
p = 0.009) and fragmentation index (r = -0.54, p = 0.009). In addition, a 
high fragmentation index in actigraphy was significantly correlated with 
a higher number of sleep onset REM periods (r = 0.49, p = 0.02) and 
total sleep amount during MSLT (r = 0.44, p = 0.04).
Conclusion: Our findings indicate that objective EDS, as measured by 
MSLT, may also be associated with changes detectable by actigraphy.

0761
A COMPARISON OF POLYSOMNOGRAPHIC VARIABLES 
IN ALZHEIMER’S DISEASE AND DEMENTIA WITH LEWY 
BODIES
Sun Y2, Tang X2, Shi H1, Hou L1, Ning Y1

1Department of Neurology, Affiliated Guangzhou Psychiatric Hospital 
(Guangzhou Brain Hospital) of Guangzhou Medical College, 
Guangzhou, China, 2Sleep Medicine Center, West China Hospital, 
Sichuan University, Chengdu, China

Introduction: Dementia with Lewy bodies (DLB) is widely recognized 
as the second most common form of degenerative dementia after Al-
zheimer’s disease (AD). However, these two types of dementia may be 
confused. Therefore, we investigate the diagnostic value of polysom-
nography in the differential diagnosis of DLB and AD.
Methods: Overnight video polysomnography was performed on 20 AD 
and 18 DLB patients.
Results: Although the AD and DLB groups were similar in terms of 
age, age of dementia onset, gender, and the rating scores on Mini-Men-
tal State Examination and Clinical Dementia Rating Scale(p>0.05), 
patients with DLB exhibited a significantly greater number of awaken-
ings, a greater number of periodic leg movements in sleep(PLMS) and 
a higher PLM Index in the nonrapid eye movement (NREM) stage and 
during total sleep compared with AD patients (p<0.05).
Conclusion: DLB patients exhibit a higher PLM Index compared to 
AD. PLMS may be a new clinical feature of DLB and video polysom-
nography may provide useful clues to better differentiate between AD 
and DLB.
Support (If Any): The study was supported by the Chinese National 
Science Foundation (30970902, 81170072), the Guangzhou Science and 
Technology Program (2010Y1-C631), the Sino-German Joint Center for 
Sleep Medicine (GZ538).

0762
DISTINCTIVE POLYSOMNOGRAPHIC AND 
ELECTROENCEPHALOGRAM TRAITS IN NOCTURNAL 
FRONTAL EPILEPSY AND REM SLEEP BEHAVIOR 
DISORDER: AN ANALYSIS OF 42 PATIENTS’ ABNORMAL 
BEHAVIOR IN SLEEP
Lv Y, Cui L
Neurology, The First Hospital of Jilin University, Changchun, China

Introduction: To describe the polysomnographic (PSG) or electroen-
cephalogram (EEG) features and seizure pattern, distribution of abnor-
mal motor events, related conventional sleep parameters, in 42 patients 
suspected as nocturnal frontal epilepsy (NFLE) or REM sleep behavior 
disorder (RBD).
Methods: All patients were from the department of Neurology, the First 
Hospital of Jinlin University,and all patients were provided with PSG 
and EEG monitoring.On the basis of clinical symptoms and PSG-EEG 
recording, the diagnosis of NFLE or RBD has been made, then both 
sleep structures have been analyzed and compared .
Results: 26 patients have been diagnosized of frontal epilepsy (includ-
ing varied seizures such as version, hypermotor, postal-tonic, unilateral 
clonic) : 17 patients have interictal discharges in frontal lobe,including 
spike and spike-wave complexes; 9 patients have ictal rhythmic evolu-
tion in frontal lobe, all seizures happened in NREM stages1-2 ; other 
16 patients have been diagnosized of RBD: have a normal interictal-
ictal EEG, but with seizures and increased electromyography activ-
ity in REM. However, epileptic patients spent a significantly longer 
mean sleep time in NREM stages1-2 (312±35.7 min vs 193±43.4 min, 
P < 0.05), in REM (75.3±12.3 min vs 45.3±17.4 min, P < 0.05 ) and 
less in NREM stages 3-4(30.7±36.4 min vs 97±11.4 min, P < 0.05) than 
RBD patients.
Conclusion: Distinctive PSG or EEG alterations seem to emerge be-
tween NFLE and RBD.The analysis of seizure distribution, seizure pat-
tern, sleep structure may represent a powerful application in differential 
diagnosis of NFLE or RBD.

0763
CORRELATION BETWEEN PSYCHOMOTOR VIGILANCE 
TASK PERFORMANCE AND NEURO-COGNITIVE 
FUNCTION : POPULATION-BASED STUDY
Kim Y1, Yun C1, Kim H2, Lee S2, Kim S3, Lee S4, Park S1, Thomas R5, 
Au R6, Shin C2,7

1Neurology and Clinical Neuroscience Center, Seoul National 
University Bundang Hospital, Seongnam-si, Republic of Korea, 
2Institute of Human Genomic Study, Korea University Ansan Hospital, 
Seoul, Republic of Korea, 3Pulmonology and Critical Care Medicine, 
Department of Internal Medicine, Seoul National University Bundang 
Hospital, Seongnam-si, Republic of Korea, 4Otorhinolaryngology-Head 
and Neck Surgery, Korea University Ansan Hospital, Seoul, Republic 
of Korea, 5Pulmonary, Critical Care and Sleep Medicine, Beth Israel 
Deaconess Medical Center, Boston, MA, USA, 6Neurology, School of 
Medicine, Boston University, Boston, MA, USA, 7Pulmonary, Sleep 
and Critical Care Medicine, Department of Internal Medicine, Korea 
University Ansan Hospital, Seoul, Republic of Korea

Introduction: Psychomotor vigilance task (PVT) is presumed to mea-
sure multiple components of attention including vigilance, alertness, ori-
entation, and executive networks; areas implicated with sleep. Attention 
is also the cornerstone of a wide range of neuro-cognitive functions, and 
PVT performance might mediate variability in cognitive functions. This 
study aimed to understand the relationship between PVT performance 
and neuropsychological measures of memory and executive function.
Methods: The subjects (N = 698; age 59.0 ± 7.3; 446 female, 63.9%) are 
from the Korean Genome and Epidemiology Study (KoGES), a com-
munity-based prospective cohort study, who participated in the 2nd year 
evaluation of the 6th biennial examination cycle in 2011. The neuropsy-
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chologic test battery included PVT, as well as memory tests (Logical 
Memory, Visual Reproduction), executive function (Stroop, and verbal 
fluency), and global processing (Digit Symbol). Factor analysis was per-
formed to create domain specific factors, which were correlated with 
PVT reaction time (mean reciprocal response time, mean RRT) scores.
Results: Three cognitive factors emerged: executive function (e.g., 
Stoop test, verbal fluency), verbal memory (e.g., logical memory), and 
visuospatial memory (e.g., Digit symbol free recall, visual reproduc-
tion). PVT mean RRT was significantly correlated with all of three fac-
tors (p < 0.05), most strongly with executive functions.
Conclusion: At the population level, correlations between PVT per-
formance and various domains of neuro-cognitive functions were 
documented, suggesting that PVT may be a significant mediator of 
sleep-related performance measures.
Support (If Any): This study was supported by a research grant (2011-
E71004-00) from Korea

0764
PREVALENCE OF ALPHA-DELTA SLEEP IN POSTURAL 
ORTHOSTATIC TACHYCARDIA SYNDROME
Vaou O, Westwood A, Pyatkevich-Gorfinkel Y, Auerbach S, 
DePold Hohler A
Neurology, Boston Medical Center, Boston University of Medicine, 
Boston, MA, USA

Introduction: POTS is defined as symptomatic orthostatic intolerance 
associated with a heart rate increase of 30 bpm (or exceeding 120 bpm) 
within the first 10 minutes of standing or upright tilt. Recent data shows 
that patients with POTS suffer from fatigue, non restorative sleep and 
daytime sleepiness. Alpha-delta sleep (ADS) is described as alpha wave 
intrusions in delta NREM (N3) sleep and has been observed in patients 
with fibromyalgia and depression who share similar sleep complaints 
with POTS patients. We hypothesized that ADS would be observed in 
patients with POTS.
Methods: Polysomnograms from patients diagnosed with POTS 
(n=5, women=100%) were retrospectively analyzed by sleep medi-
cine specialists for the percent of delta waves with alpha intrusion 
during NREM sleep. Sleep efficiency and Epworth Sleepiness Scale 
(ESS) were also measured. None of the patients had a history of 
fibromyalgia or depression.
Results: All patients had alpha intrusions in N3 sleep. ADS constituted 
a mean of 7.22% with a range of 3-16% of N3 sleep. Sleep efficiency 
was reduced in all patients. Those with greater sleep efficiency had a 
lower percentage of ADS. No correlation was observed between ESS 
and ADS.
Conclusion: To our knowledge this is the first description of presence of 
ADS in POTS patients. Daytime sleepiness did not correlate with ADS 
but an inverse correlation was noted between ADS and sleep efficiency. 
Further investigation is needed to characterize and evaluate the clinical 
implications given the limited sample size.

0765
SLEEP PATTERNS IN PATIENTS WITH POSTURAL 
ORTHOSTATIC TACHYCARDIA SYNDROME
Vaou O, Westwood A, Pyatkevich YG, Auerbach S, DePold Hohler A
Neurology, Boston University of Medicine, Boston Medical Center, 
Boston, MA, USA

Introduction: POTS is defined as symptomatic orthostatic intolerance 
associated with a heart rate increase of 30 bpm (or exceeding 120 bpm) 
within the first 10 minutes of standing or upright tilt, not associated with 
other chronic debilitating conditions or medications known to diminish 
vascular or autonomic tone. Recent data shows that patients with POTS 
suffer from fatigue, non-restorative sleep and sleepiness. There is lim-
ited literature on objective evidence of sleep dysfunction in this popula-

tion. Here we present initial objective data in a population of patients 
with POTS with sleep complaints.
Methods: Seven patients diagnosed with POTS with reported daytime 
sleepiness were evaluated by actigraphy (n=4; women=100%; mean age 
45.5 years; range 25-56) and polysomnography (n=6; women=100%; 
mean age= 34.3; range 25-55). One patient was excluded from poly-
somnography data due to the diagnosis of mild obstructive sleep apnea. 
Three patients declined actigraphy. Measurements included number of 
nocturnal awakenings as well as the average hours of sleep, sleep ef-
ficiency and apnea-hyponea index.
Results: All patients showed an increase in the average number of noc-
turnal awakenings (2.41 per night, range 1.8-3.25) with normal sleep 
durations (7.45 hours, range 6.5-8.7). Sleep efficiency was reduced 
(62.02%, range=47.6-78.1) with prolonged REM latencies (229.8min-
utes, range 127.5-404.5) despite a normal AHI (0.46, range 0-1.6).
Conclusion: Patients with POTS demonstrate an abnormal increase in 
nocturnal awakenings and a decrease in sleep efficiency, despite normal 
sleep durations. This may account for complaints of daytime somno-
lence in this population. Further investigation into sleep dysfunction is 
required given our limited sample size.

0766
VALUE OF POLYSOMNOGRAPHY IN DYSAUTONOMIA 
RELATED FATIGUE
Guggali SM1, Eastwood D2, Franco RA3,1

1Otolaryngology, Medical College of Wisconsin, Milwaukee, WI, 
USA, 2Biostatics, Medical College of Wisconin, Milwaukee, WI, USA, 
3Medicine, Medical College of Wisconin, Milwaukee, WI, USA

Introduction: Daytime fatigue and sleep problems are common issues 
in sleep patients. These symptoms are also common in patients with pri-
mary dysautonomia and may contribute to poor quality of life. There is 
lack of literature on sleep disturbances in dysautonomia patients. This 
raises the question of importance of sleep study in evaluating their fa-
tigue complaints.
Methods: A retrospective analysis of polysomnography and sleep com-
plaints of 62 dysautonomia patients and 116 (age matched) general sleep 
patients seen in our center between 2003-2009.
Results: Intake sleep questionnaires were compared between 62 dys-
autonomia patients and 116 general sleep patients using Chi-Square 
test. Both groups commonly reported unrefreshing sleep at 93.4% vs. 
85.2% (p=0.29), followed closely by unintentional daytime naps 59.7% 
vs. 61.1% (p=0.53). Snoring reported was 59% vs. 82.4% (<0.01). RLS 
symptoms reported were 56.7% vs. 41.7% (p=0.057). Macro and mi-
cro sleep architectures were compared using T-test. Sleep efficiency and 
stage distribution was not significantly different between groups. The 
sleep arousal index in dysautonomia and general sleep patients was 16.5 
vs. 23.8 (p=0.02). The mean PLM index was 8.6 vs. 14.05 (p=0.08) and 
PLM arousal index 1.54 vs. 2.9 (p=0.20). The mean Apnea-Hypopnea 
Index (AHI) was 6.84 vs. 19.44 (p<0.01).
Conclusion: Unrefreshing sleep though a frequent complaint yielded 
from the intake assessment did not result in the polysomngraphy pro-
viding a diagnosis in those with dysautonomia. While more than half 
those with dysautonomia reported RLS symptoms, their overall mean 
PLM index was lower than in general sleep population. Sleep apnea and 
snoring was prevalent in general sleep patients compared to dysautono-
mia. Sleep specialist consultation to assess sleep issues in dysautonomia 
patients would likely be of more cost effective than ordering sleep study 
as the first step.
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OBSTRUCTIVE SLEEP APNEA AND WHITE MATTER 
ABNORMALITIES IN OLDER ADULTS WITH MILD 
COGNITIVE IMPAIRMENT AND DEMENTIA
Pascual B1, Roman GC1, Forero CA1, Triana J1, Spann B1, Verma AK2

1Nantz National Alzheimer Center, The Methodist Hospital, Houston, 
TX, USA, 2The Methodist Sleep Disorders Center Divisions of 
Neurophysiology and Sleep Disorders, The Methodist Hospital, 
Houston, TX, USA

Introduction: OSA has been associated with cognitive impairment (Ca-
nessa and Ferini-Strambi, 2011) and with white matter changes (Har-
bison et al. 2003); however, the association between OSA and cerebral 
white-matter hyperintensities (WMH) on magnetic resonance imaging 
(MRI) in patients with mild cognitive impairment (MCI) and dementia 
has not been previously studied. We examine the association between 
obstructive sleep apnea (OSA), cognitive impairment, and white matter 
abnormalities in older adults.
Methods: From 419 patients with MCI and dementia referred in 
2010-2012 to the Nantz National Alzheimer Center, 170 completed a 
comprehensive neuropsychological battery, a sleep evaluation (poly-
somnography), and brain MRI protocol. Mean age of participants was 
74 years (SD 11.0). Severity of OSA was measured by the apnea-hypop-
nea index (AHI), the respiratory disturbance index (RDI), and the low-
est oxygen saturation. Deep and periventricular WMH were assessed on 
T2-weighted sequences using the Fazekas visual scale.
Results: Eighty-five percent of the patients had OSA. The extent of 
WMH was significantly associated with the AHI (r = 0.20, p < 0.023), 
and the RDI (r = 0.26, p < 0.002). WMH was negatively correlated with 
executive function measured by Luria’s kinetic melodies task (r = -0.18), 
verbal fluency (r = -0.25), and the executive clock-drawing (CLOX) 
task (r = -0.19), but not with the remaining cognitive functions (episodic 
memory, language, orientation, or visual perception). Executive func-
tion measured by CLOX was negatively correlated with the AHI (r = 
-0.17) and the RDI (r = -0.21).
Conclusion: Obstructive sleep apnea is common in MCI and in demen-
tia and is associated with cerebral white-matter hyperintensities and 
poor executive function, but not with impairment of the areas of cogni-
tion most characteristically affected in Alzheimer’s disease. This finding 
suggests that the pathophysiology of both disorders may differ and that 
treatment of sleep apnea may have beneficial cognitive effects.

0768
SLEEP DISTURBANCES AND FATIGUE IN MULTIPLE 
SCLEROSIS: A CROSS-SECTIONAL SURVEY
Braley TJ, Chervin RD
Neurology, University of Michigan, Ann Arbor, MI, USA

Introduction: Sleep disturbances are reported by most multiple sclero-
sis (MS) patients, yet estimates of obstructive sleep apnea (OSA) preva-
lence in MS are highly variable, and the proportion of MS patients at 
risk for OSA is largely unknown. Furthermore, little information exists 
regarding the relative contributions of OSA to symptoms of MS-related 
fatigue in the presence of other clinical and sleep-related confounders. 
We assessed the prevalence of diagnosed OSA and OSA risk among MS 
patients presenting for routine clinic visits in a tertiary care MS Clinic, 
and studied relationships between OSA, OSA risk, sleep quality, and 
fatigue among persons with MS.
Methods: MS patients completed a questionnaire comprised of items 
regarding OSA diagnosis, sleep quality and quantity, and 3 validated 
scales: Epworth Sleepiness Scale (ESS), Fatigue Severity Scale (FSS), 
and STOP-BANG questionnaire. Medical records were also accessed to 
examine clinical characteristics that may predict fatigue, sleep distur-
bances or OSA risk.
Results: Of n=71 patients with complete data, n=17 (24%) carried a 
diagnosis of OSA at the time of the survey. Among all patients, n=45 

(63%) had positive STOP-Bang scores (>=3), and n=29 (41%) had 
STOP-Bang scores >=4. Of n=17 patients with known OSA, n=15 
(88%) had STOP-Bang scores >=3, while n=13 (76%) had STOP-Bang 
scores >=4. In regression models adjusted for age, BMI, gender, and dis-
ability status, the most significant predictors of higher FSS scores were 
higher STOP-Bang scores (p=0.0018) and higher number of MS-related 
nocturnal symptoms (p=0.0014). STOP-Bang scores calculated without 
the “tiredness” item still predicted higher FSS scores (p=0.0049).
Conclusion: MS patients are at high risk for OSA, as reflected by the 
STOP-Bang. Results suggest that the fatigue that is so common and con-
sequential in MS may in part be related to OSA.

0769
SOREMPS IN PRESYMPTOMATIC AUTOSOMAL 
DOMINANT CEREBELLAR ATAXIA, DEAFNESS AND 
NARCOLEPSY
Kaveh Moghadam K1, Pizza F1, Tonon C2, Lodi R2, Seri M3, 
Winkelmann J4, Lin L5, Mignot E5, Plazzi G1
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Italy, 3Medical Genetics Unit, Policlinico Sant’Orsola-Malpighi, 
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Introduction: Autosomal dominant cerebellar ataxia, deafness and 
narcolepsy (ADCA-DN) is a neurodegenerative disease transmitted as 
an autosomal dominant trait and due to to DNA methyl-transferase 1 
(DNMT1) gene mutations. The disease usually develops in the fourth 
decade and is characterized by a progressive involvement of central and 
peripheral nervous system. Here we describe the clinical picture of two 
young carriers of the pathogenic mutation in asymptomatic stage.
Methods: We collected a global clinical assessment from two Italian 
asymptomatic daughters of a patient affected by genetically confirmed 
ADCA-DN: clinical examination, sleep recordings, neurophysiological, 
neuroimaging and genetic tests were performed.
Results: The subjects, aged 28 and 23 y.o., had unremarkable history 
and a normal neurological examination. Genetic analysis disclosed in 
both the paternally inherited heterozygous point mutation in DNMT1 
and the absence of HLA DQB1*06:02 allele. Auditory and ophthalmo-
logic investigations resulted unremarkable. At multiple sleep latency test 
they showed normal mean sleep latencies but the presence of sleep onset 
REM periods (SOREMPs). Structural brain MRI was normal, whereas 
proton MR spectroscopy disclosed an increase in cerebellar myo-inosi-
tol (mI) in both subjects. Approximately one year after the evaluation, 
the elder experienced a fall suggesting cataplexy onset.
Conclusion: The two carriers presented SOREMPs associated with an 
increase in cerebellar mI, that is considered a marker of neurodegenera-
tive diseases. CNS involvement, namely of cerebellum and hypothalam-
ic structures presumed to generate REM sleep alterations, is therefore 
present in the early presymptomatic stage of ADCA-DN and SOREMPs 
can be regarded as an early polysomnographic disease marker. The iden-
tification of presymptomatic stages will be crucial to allow therapeutic 
interventions aimed at modifying the course of ADCA-DN, once effec-
tive neuroprotective strategies will be available.
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UTILITY OF POLYSOMNOGRAPHY TO INITIATE 
NONINVASIVE POSITIVE PRESSURE VENTILATION IN 
PATIENTS WITH AMYOTROPHIC LATERAL SCLEROSIS
Loewen AH1,2, Korngut L3,2, Damji O2, Hanly PJ1,2

1Medicine, Foothills Medical Centre Sleep Centre, Alberta Health 
Services, Calgary, AB, Canada, 2University of Calgary, Calgary, AB, 
Canada, 3Neurosciences, ALS Clinic, Alberta Health Services, Calgary, 
AB, Canada

Introduction: Polysomnography (PSG) is recommended to initiate 
noninvasive positive pressure ventilation (NPPV) in chronic alveolar 
hypoventilation syndromes . The outcomes of performing PSG in ALS 
were reviewed in this study.
Methods: In Alberta , ALS patients were required to undergo poly-
somnography to confirm suspected sleep hypoventilation and to initiate 
NPPV. A chart review was performed of all ALS patients who had poly-
somnography between 2005 and 2012.
Results: 47 patients with ALS (45% female, mean age 59 years (range 
39-78)) had split-night PSG. The mean FVC was 1.70 ± 0.98 L (51 ± 24 
% predicted). Baseline arterial PCO2 while awake was 44 ± 6 mmHg. 
During the diagnostic portion of the PSG sleep efficiency was low (56 
± 21%). Time spent below 90% oxygen saturation was 44 ± 41% of to-
tal sleep time. PSG confirmed a diagnosis of sleep hypoventilation (de-
fined as increase in tcCO2 of >10mmHg associated with transition from 
wakefulness to sleep) in 51% of patients. Of the 24 patients in whom 
sleep hypoventilation was confirmed, BiPAP titration was completed in 
17 (71%). REM sleep was observed in more patients with confirmed 
sleep hypoventilation than those without (70 vs. 56%). Of the 23 patients 
who did not have sleep hypoventilation confirmed, BiPAP titration was 
completed in 8 (35%). For all titrations mean IPAP was 14 ±2 cm H2O, 
mean EPAP was 5 ± 1 cm H2O, mean back up rate was 16 ± 5.
Conclusion: Diagnostic PSG was limited by poor sleep efficiency and 
frequent absence of REM sleep in a split-night protocol. Sleep hypoven-
tilation was confirmed in 51% of patients with ALS sent for PSG. NPPV 
titration was feasible during a split-night PSG in most, but not all of 
those with confirmed sleep hypoventilation. These results invite further 
investigation into patient selection for PSG in ALS.
Support (If Any): Financial support was provided by Alberta Health 
Services Department of Medicine, Division of Respirology summer stu-
dent research fund .
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Introduction: Myotonic dystrophy type 1 (DM1), is the most common 
adult-onset form of muscular dystrophy. EDS is the most frequent non-
muscular complaint in DM1, being present in about 70-80% of patients. 
DM1 also constitutes the neuromuscular condition with the most signifi-
cant sleep disorders including EDS, central and obstructive sleepapneas, 
RLS, and PLMS as well as nocturnal and diurnal REM sleep dysregu-
lation. Different phenotypes of sleep -related problems may mimic 
several sleep disorders, including idiopathic hypersomnia, narcolepsy 
without cataplexy, sleep apnea syndrome, and periodic leg movement 
disorder. EDS may be associated with the degree of muscular impair-
ment. However, available evidence suggests that DM1-related EDS is 
primarily caused by a central dysfunction of sleep regulation rather than 
by sleep fragmentation, sleep- related respiratory events or periodic leg 
movements. EDS also tends to persist despite successful treatment of 
sleep-disordered breathing in DM1 patients. As EDS clearly impacts on 
physical and social functioning of DM1 patients, studies are needed to 

identify the best appropriate tools to identify hypersomnia, and clarify 
the indications for PSG and MSLT and measuring hypocretin level of 
CSF in DM1.
Methods: The subjects were 10 patients with myotonic dystrophy. (4 
Male and 6 Female). Female average age was 58y.o.(49y.o.-63y.o.) 
Male average age was 33y.o. (18y.o.-49y.o.). Patients gave informed 
consent for the lumbar puncture. We checked clinical symptoms, PSG 
and measured hypocretin levels.
Results: The durations of disease were 2 month to 30 years (mean 20 
years). All patient has EDS. PSG results revealed sleep apnea and chron-
ic alveolar hypoventilation, AHIs were 34 to 87/h among these 4 pa-
tients. Three of them use CPAP and one case uses BiPAP. EDS tends to 
persist despite adequate treatment of sleep-disordered breathing. Seven 
cases are under normal level of CSF hypocretin (<110 pg/ml in 3 cases, 
110-200 pg/ml in 4 cases).
Conclusion: There are some report about measuring hypocretin level 
of CSF in Myotonic dystrophy patients (Martínez-Rodríguez2003, Cia-
faloni2008), these results suggest that hypocretin levels in Myotonic 
Dystrophy patients are controversial. Our current data is similar that of 
Martínez-Rodríguez (2003). As EDS clearly impacts on physical and 
social functioning of DM1 patients, studies are needed to identify the 
best appropriate tools to identify hypersomnia.
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AN ASSESSMENT OF SLEEP, COGNITION AND AFFECT IN 
INDIVIDUALS WITH CEREBELLAR ATAXIA
Sonni A1, Spencer R2,1

1Neuroscience and Behavior, University of Massachusetts, Amherst, 
MA, USA, 2Psychology, University of Massachusetts, Amherst, MA, 
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Introduction: Cerebellar ataxia comprises a group of debilitating dis-
eases that are the result of cerebellar degeneration. Loss of cerebellar 
integrity leads to impairments in the timing and precision of movements. 
Less is known about the prevalence of non-motor dysfunctions asso-
ciated with cerebellar disease. Comorbid sleep disturbances have been 
observed in many neurodegenerative disorders and are thought to pre-
cede the onset of symptoms associated with neurodegeneration by ten 
or more years. In light of the role that sleep plays in emotion and mood 
regulation and in cognitive functioning, we explored the prevalence of 
sleep disturbances in a population of cerebellar ataxics.
Methods: Individuals with varying subtypes of cerebellar ataxia 
(n=162) completed a battery of computer-based instruments to assess 
sleep, cognition and mood. Specifically, we employed a modified In-
ternational Cooperative Ataxia Rating Scale (ICARS), Pittsburgh Sleep 
Quality Index (PSQI), Restless Leg Syndrome (RLS) Questionnaire, 
REM Behavior Disorder (RBD) Questionnaire, Beck Depression In-
ventory (BDI), Activities of Daily Living Questionnaire (ADLQ) and a 
composite Cognitive Questionnaire (CCQ).
Results: 51% of individuals indicated significant sleep disturbances on 
the PSQI, 60.8% of participants had two or more symptoms of RLS, and 
80.6% reported having two or more symptoms of RBD. Disease severity 
measured through the ICARS significantly predicted scores on the PSQI 
(Pearson’s r=0.239, p=0.021), RBD (Pearson’s r=0.296, p=0.045) and 
ADLQ (Pearson’s r=0.541, p<0.001). Cognitive impairment measured 
by the CCQ was significantly correlated with RBD severity (Pearson’s 
r=0.442, p<0.001), RLS severity (Pearson’s r=0.542, p<0.001) and 
scores on the PSQI (Pearson’s r=0.547, p<0.001). Furthermore, depres-
sion scores on the BDI were also significantly correlated with RLS se-
verity (Pearson’s r=0.305, p=0.023) and scores on the PSQI (Pearson’s 
r=0.603, p<0.001).
Conclusion: This study suggests that disturbed sleep may have det-
rimental effects on cognition and affect in individuals with cerebellar 
ataxia and motivate physiological studies of sleep in ataxia.
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QUANTIFICATION OF CNS DRIVE IN ADULTS
Mahajan V, Kubbara A, Ahmadjee A, Apostolis M, Singh S, Safi F, 
Aguillon A, Hammersley JR, Olson DE
Pulmonary/ Critical Care & Sleep Medicine, University of Toledo 
Medical Centre, Toledo, OH, USA

Introduction: The intensity and duration of severe hypoxia is likely the 
driving factor for development of Pulmonary HTN through the hypoxic 
vasospastic pulmonary vascular reaction. This is relatively rare with 
typical OSA, however when Pulmonary HTN is present with OSA; it 
is likely to be a major factor promoting morbidity and mortality. If the 
CNS resp. drive is reduced, the degree of hypoxia with a single apnea 
may be accentuated due to delayed re-establishing of ventilation post 
acute apnea. This was evident in animal models of OSA. In addition the 
degree of REM related hypoventilation may also accentuate with less 
drive to breathe. Many patients with normal CO2 on awake ABG have 
reduced resp. drive when observed with exercise. Although this drive 
normalized when awake with cortical influence to the brain stem resp. 
control center. We have developed an index of CO2 resp. drive by corre-
lating the volume of ventilation at rest when breathing 5% CO2 and 95% 
O2 to common measures of CO2 drive measured at exercise.
Methods: Fifteen (11M/4F) healthy subjects were tested. Subject 
breathes 3 cycles of room air for 4 minutes and then the 95%O2 and 5% 
CO2 for 4 minutes and we measure their minute ventilation and CO2 
during the last one minute of gas exposure. This allows both quantifica-
tion and variation of these matrices for each subject. Subject subsequent-
ly undergoes a 10 minute bicycle exercise above anaerobic threshold but 
below maximum exertion. We then correlated the mean and standard 
variation of ventilation and CO2 for rest breathing 5%CO2 95% O2 to 
the mean and standard variation of CO2 at exercise.
Results: There was an association between the PETCO2 of exercise and 
thus the inferred CO2 resp. drive and the degree of resting ventilation 
when breathing 5% CO2. This correlation allows us to differentiate ex-
ercise related CO2 elevations by 2-4 mm Hg. This resting ,convenient 
and safe measure may quantify a subjects CO2 CNS respiratory drive 
better that a resting ABG-CO2, especially for subjects with only mildly 
reduced resp. drives which are projected to worsen during sleep, or with 
sedation, predisposing the OSA subject to accentuated hypoxia and pos-
sible subsequent Pulm. HTN.
Conclusion: We have calibrated a non-exercise method to measure 
mild, moderate and severe reductions in CO2 resp. drives even when 
the resting ABG does not shows chronic CO2 elevation. We now plan to 
associate this with potential Pulm. HTN, as a complication of OSA and 
when OSA is combined with mildly reduced CNS resp. drive.

0774
IN SEARCH OF CSF BIOMARKERS OF FATIGUE IN 
MULTIPLE SCLEROSIS. A PROTEOMIC STUDY
Valko P1, Roschitzki B2, Grossmann J2, Panse C2, Faigle W1, Biro P3, 
Dambach M3, Spahn DR3, Weller M1, Baumann CR1

1Neurology, University Hospital Zurich, Zurich, Switzerland, 
2Functional Genomics Center Zurich, ETH Zurich, Zurich, 
Switzerland, 3Anesthesiology, University Hospital Zurich, Zurich, 
Switzerland

Introduction: Fatigue represents one of the most frequent and disabling 
complaints in patients with multiple sclerosis (MS). Our ability to offer 
a tailored treatment, however, is hampered by a fundamental lack of 
insight into the neurobiological mechanisms underlying this complex 
symptom.
Methods: To identify potential biomarkers of MS-related fatigue, we 
analysed the differential proteomic expression in the cerebrospinal fluid 
(CSF) of 20 MS patients with fatigue (MS-F), 20 MS patients without 
fatigue (MS-wo) and 20 healthy and non-fatigued control subjects (CS). 
After tryptic digestion, the samples were analyzed on a liquid chro-

matography - mass spectrometry (LC-MS). Protein identification was 
performed using the Mascot search algorithm and LC-profile alignment 
and quantification was done using three different analytic approaches, 
including Progenesis LC-MS software package and spectral counting. 
Fatigue was assessed with the Fatigue Severity Scale; scores were > 5 in 
the MS-F groups, and < 3 in the MS-wo group.
Results: In summary, a total of 591 proteins were identified. By applica-
tion of the two different analytic approaches, we were able to identify 
9 proteins that appeared differentially expressed in the CSF of all three 
groups and between the two MS groups (Alpha-1-antichymotrypsin, 
Neural cell adhesion molecule L1-like protein, Protein kinase C-binding 
protein NELL2, Neurosecretory protein VGF, Reelin, Peptidyl-glycine 
alpha-amidating monooxygenase, Voltage-dependent calcium channel 
subunit alpha-2/delta-1, Receptor-type tyrosine-protein phosphatase 
zeta, Thy-1 membrane glycoprotein). Seven additional proteins showed 
differential abundance in the CSF of the two MS groups in both ana-
lytic approaches (Zinc-alpha-2-glycoprotein, Beta-2-glycoprotein 1, 
Tyrosine-protein phosphatase non-receptor type substrate 1, Chitinase-
3-like protein 1, Neurotrimin, N-acetylmuramoyl-L-alanine amidase, 
Protein NOV).
Conclusion: Our findings suggest that CSF proteomic pattern analy-
sis has the potential to identify for the first time biomarkers of fatigue. 
Several identified candidates are involved in the regulation of synaptic 
plasticity and energy homeostasis.
Support (If Any): The study was supported by a competitive grant from 
Bayer Schering Pharma.

0775
NEURAL EFFECTS OF SLEEP DEPRIVATION ON PAIN 
PERCEPTION
Jungquist CR, Cox JL
School of Nursing, University of Buffalo, Buffalo, NY, USA

Introduction: There is substantial subjective data revealing a reciprocal 
relationship between sleep loss and perception of pain. There is little 
objective evidence to explain the direction of the relationship as well as 
the neural regions associated with the effect. Using evidence of ascend-
ing and descending neural pathways of pain perception, and previous 
studies showing the effects of sleep deprivation on neural functioning, 
it was theorized that when sleep deprived, the anterior cingulate cortex, 
dorsal lateral prefrontal cortex, and insular regions would not function 
normally, thus result in decreased tolerability of painful stimuli.
Methods: Repeated measures two group (sleep/sleep deprivation) de-
sign comparing pain (cold pressor test) sensitivity and tolerance between 
and within groups. 16 healthy adults, mean (sd) age 28 (3) were recruited 
from the community at large and randomly assigned to group, stratifying 
by sex. After informed consent was signed, subjects underwent evening 
(6-9 PM) fMRI scan with cold pressor task on the left foot. Sleep group 
then went home to sleep as normal, and sleep deprivation group was 
kept awake all night. Scans were repeated using the same procedure in 
the morning (6-9AM). Primary outcomes were report of seconds from 
immersion to report of pain, and second from immersion to report of 
intolerable pain. SPM8 was used for analysis of fMRI data including 
data under task and resting state.
Results: 16 subjects (8 each group) completed all phases of study. Five 
males and 3 females in each group. Although there was not a significant 
group effect of the cold pressor test, significant (p < .05) evening versus 
morning effects on seconds to report pain were found M (sd) PM 29(36) 
- AM 14(13). On analysis of fMRI data, there were no significant pre-
post sleep deprivation neural activation differences found. The lack of 
neural activation differences pre-post could be due to movement during 
the pain task or noise in the data.
Conclusion: Preliminary findings revealed subjects tolerance to pain 
stimuli using cold pressor test to the left foot were significantly better 
in the evenings than the following morning regardless whether they had 
slept or not. Analysis of neural data is pending.
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SLEEP DYSFUNCTION IN ONTARIO WORKERS WITH 
HEAD INJURY: PREVALENCE AND RELATIONSHIP WITH 
DISABILITY
Mollayeva T1,2,4, Shapiro CM1,4, Cassidy D1,3, Colantonio A1,2,4

1University of Toronto, Toronto, ON, Canada, 2Toronto Rehabilitation 
Institute, Toronto, ON, Canada, 3Institut for Idræt og Biomekanik, 
Campusvej 55, Odense M, Denmark, 4Toronto Western Hospital, 
Toronto, ON, Canada

Introduction: The deleterious effects of poor sleep in persons who sus-
tained head trauma have been reported for many years. Future progress 
depends on an improved understanding of the interaction between sleep 
disturbance and disability. The aim of the study was to assess sleep func-
tioning in a group of workers with trauma to the head; to review links 
between sleep dysfunction and disability.
Methods: Cross-sectional study. Sleep functioning was assessed by 
scales, in accordance with the ICSD; daytime sleepiness by ESS; fatigue 
by FSS; alertness by THAT. Psychological status was assessed by the 
HADS-A and PHQ-9; pain by the Pain visual analogue scale. Disability 
was evaluated by the CIQ and its subscales.
Results: Twenty five Ontario workers with head trauma: mean age 
48±10.5; median time since injury 186 days. Eighty percent reported 
difficulty falling asleep and 88% in maintaining sleep. Significant as-
sociation was found between outcome of interest (CIQ, total score) and 
PHQ-9 (r=-0.55, p=0.005), and ISS (r=-0.56, p=0.004). Linear regres-
sion revealed that ISS total score, after adjustment for gender, was inde-
pendently associated with disability.
Conclusion: Sleep dysfunction rates are striking in head injured work-
ers. Screening for sleep dysfunction should be routine; positive findings 
call for detailed diagnosis. Management should acknowledge the multi-
factorial etiology of sleep dysfunction, to enhance community reintegra-
tion and alleviate disability.
Support (If Any): Dr. Mollayeva was supported by a Toronto Rehabili-
tation Institute Scholarship, a MITACS scholarship and the University 
of Toronto Open Award.
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NEUROBIOLOGICAL SEQUELAE OF BLAST EXPOSURE IN 
MILITARY VETERANS DURING WAKEFULNESS AND REM 
SLEEP
Stocker R1, Paul B2, Germain A3

1University of Pittsburgh Medical Center, Pittsburgh, PA, USA, 2Social 
Work, University of Pittsburgh, Pittsburgh, PA, USA, 3Psychiatry, 
University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Mild Traumatic Brain Injury (mTBI) is a signature 
wound of current military operations. Sleep/wake disturbances are 
prevalent among military Veterans who sustained mTBI following blast 
exposure. However, the neurobiological sequelae of blast exposure on 
sleep and wakefulness in the absence of chronic post-concussive symp-
toms remain largely unknown. We used [18F]-fluorodeoxyglucose posi-
tron emission tomography (FDG PET) to explore potential blast-related 
changes in relative cerebral metabolic rate of glucose (CMRglc) dur-
ing wakefulness and REM sleep, beyond the effects of posttraumatic 
stress (PTS).
Methods: Fourteen Veterans with a history of Blast Exposure and/or 
TBI (Blast) (M age 27.5 ± 3.9) and eleven Veterans without a history 
of Blast Exposure and/or TBI (No Blast) (M age 27.7 ± 3.8) completed 
FDG PET studies during wakefulness and REM sleep. Whole-brain 
interaction analyses were conducted using Statistical Parametric Map-
ping (SPM8) to compare between-group changes in relative CMRglc in 
wakefulness and REM sleep, adjusting for PTS severity.

Results: No Significant Group x State interactions were found. Be-
tween-group comparisons revealed that Blast exposure was associated 
with significantly lower relative CMRglc during both wakefulness and 
REM sleep. During wakefulness, Blast exposure was associated with 
significantly lower relative CMRglc in two clusters (4943 voxels, 
Z=3.76 punc=0.006; 26210 voxels, Z=2.91, punc=.034). The first in-
cluded right basal ganglia, amygdala, hippocampus, parahippocampal 
gyrus, and associative visual cortices. The second included midline me-
dial frontal cortices. During REM sleep, Blast exposure was associated 
with significantly lower relative CMRglc a more restricted left limbic 
area (3585 voxels, Z=3.43, punc=0.011), which included the amygdala, 
hippocampus and parahippocampal gyrus, thalamus, insula, and uncus.
Conclusion: Blast exposure was associated with hypometabolism 
in CMRglc in the amygdala, hippocampus, parahippocampal gyrus, 
thalamus, insula, uncus, associative visual cortices, and midline me-
dial frontal cortices, beyond the effects of PTS in combat-exposed Vet-
erans. These patterns may differ in individuals with acute or chronic 
mTBI symptoms.
Support (If Any): This study was supported by the National Institute 
of Health (MH083035: Germain; UL1 RR024153 and UL1TR000005) 
and the US Department of Defense Congressionally Directed Medical 
Research Program (PT073961: Germain).
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RANDOMIZED CONTROLLED TRIAL OF 
PHARMACOLOGIC REPLACEMENT OF MELATONIN FOR 
SLEEP DISRUPTION IN INDIVIDUALS WITH TETRAPLEGIA
Zeitzer J2,1, Ku B2, Ota D3,4, Kiratli B3,4

1Psychiatry and Behavioral Sciences, Stanford University, Palo Alto, 
CA, USA, 2MIRECC, VA Palo Alto, Palo Alto, CA, USA, 3Spinal Cord 
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Introduction: Sleep is significantly disrupted in individuals with cervi-
cal spinal cord injury (SCI) leading to a lower quality of life and reduced 
associated health. There are several possible reasons for this disruption 
that are specific to SCI itself, including changes in pulmonary function, 
thermoregulation, and the loss of melatonin in those with neurologically 
complete damage to their cervical spinal cord (tetraplegia). The purpose 
of this study was to examine whether nightly administration of a melato-
nin agonist would improve sleep in individuals with tetraplegia.
Methods: Eight individuals with tetraplegia and a complaint of poor sleep 
enrolled in our placebo-controlled, double-blind, crossover, randomized 
trial. The study design was two-week baseline, three-week nightly mela-
tonin agonist (8 mg of ramelteon) or placebo (1hr before bed), two-week 
washout, and three-week agonist or placebo (crossover from first condi-
tion). Subjects were studied in their homes. Sleep was monitored with 
actigraphy and questionnaires. Daytime sleepiness was assessed with 
the Stanford Sleepiness Scale and quality of life was assessed with the 
SF-36. The Friedman test was used to determine significance.
Results: We observed no consistent changes in either subjective or ob-
jective measures of sleep, including subjective sleep latency (p=0.55), 
number of awakenings (p=0.17), total sleep time (p=0.45), morning 
alertness (p=0.35), or objective wake after sleep onset (p=0.70) and 
sleep efficiency (p=0.78). There were significant increases in objective 
total sleep time (p<0.05), subjective time in bed (p<0.05), and subjective 
sleep quality (p<0.05), however these occurred in both arms. There were 
no significant changes in any of the nine SF-36 subscale scores.
Conclusion: Pharmacologic replacement of melatonin was not effec-
tive in the treatment of sleep problems in individuals with tetraplegia. 
Effect sizes were relatively small (Cohen’s d<0.3), indicating that even 
if a larger sample were to indicate statistical significance, melatonin 
would likely provide only a small benefit to individuals with tetraplegia 
as a whole.
Support (If Any): Takeda Pharmaceuticals (06-038R) Department of 
Veterans Affairs Rehabilitation Research and Development Service 
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EFFECTS OF BLAST EXPOSURE AND PTSD ON 
SUBJECTIVE AND OBJECTIVE SLEEP MEASURES IN 
COMBAT EXPOSED VETERANS
Paul BT1, Stocker R2, Germain A3

1School of Social Work, University of Pittsburgh, Pittsburgh, PA, USA, 
2Counseling Psychology, Chatham University, Pittsburgh, PA, USA, 
3Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA

Introduction: As many as 40% of military personnel deployed to Iraq 
and Afghanistan have been exposed to blasts from improvised explo-
sive devices or other explosives. Although traumatic brain injury and 
posttraumatic stress are associated with sleep complaints, the impacts 
of blast exposure alone on subjective and objective sleep disturbances 
are unknown. We explored whether blast exposure was associated with 
subjective and objective sleep disturbances in the presence or absence of 
posttraumatic stress disorder (PTSD) in military Veterans.
Methods: Data from 70 Veterans (M age = 29 years old; range: 20-
45) were reviewed. Thirty-six reported being directly exposed to a blast 
during deployment (26 with PTSD), and 34 were not (15 with PTSD). 
All completed the Insomnia Severity Index (ISI) and PSQI Addendum 
(PSQIA), and overnight PSG studies. Three multivariate analyses of 
variances (MANOVAs) were used to assess the effects of PTSD (yes/
no) and blast exposure (yes/no) on sleep questionnaires, objective sleep 
measures, and REM sleep measures.
Results: There was no significant Blast X PTSD interaction on self-
report measures. PTSD was associated with higher ISI (F (1, 52) = 6.43, 
p<0.05) and PSQI-A scores (F (1, 52) = 14.33, p<0.05). There was no 
significant interaction for PSG measures. However, Veterans exposed to 
blast showed shorter sleep latency and slightly higher sleep efficiency, 
regardless of PTSD status. There was a significant Blast X PTSD in-
teraction for REM latency (F (1, 59) = 4.63, p<0.05), whereby blast-
exposed Veterans with PTSD had longer REM latency compared to 
Veterans with PTSD who were not exposed to blasts.
Conclusion: Blast exposure alone did not contribute more severe sub-
jective complaints. Rather, PTSD status was the determinant of sleep 
disturbances. However, these preliminary findings suggest that blast ex-
posure may have subtle, persistent effects on sleep architecture, which 
may compromise recovery from subsequent traumatic brain injury or 
stress exposure.
Support (If Any): This research was supported by the Congressio-
nally Directed Medical Research Program (PR050409 & PT073961; 
PI: Germain) and the National Institute of Mental Health (MH083035, 
MH080696; PI: Germain).
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ASSESSMENT OF AUTONOMIC CARDIAC REGULATION 
DURING SLEEP IN PATIENTS WITH SPINAL CORD INJURY
Tobaldini E1, Proserpio P2, Sambusida K2, Lanza A2, Redaelli T2, 
Frigerio P2, Fraticci L2, Nobili L2, Montano N1

1Department of Biomedical and Clinical Sciences “L. Sacco”, 
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Niguarda Ca’ Granda Hospital, Milan, Italy

Introduction: In patients with Spinal cord injuries (SCI), an altered 
autonomic cardiovascular control (ACC) has been described. Sleep is 
characterized by changes in ACC, namely a predominant sympathetic 
modulation during REM and an enhanced parasympathetic control dur-
ing NREM sleep (N2 and N3). However, data on ACC during sleep in 
SCI patients are still lacking. Therefore, aim of the present study was to 
assess ACC during sleep in SCI patients.

Methods: 21 SCI patients (cervical, C, n=8 and thoracic, T, n= 13) un-
derwent a polysomnography within 1 year from the acute injury. ECG 
and respiratory traces were extracted and ACC was assessed using pow-
er spectral (PS) and symbolic analysis (SA). Consecutive segments of 
250±50 beats were selected accordingly to the sleep stages (N2, N3, 
REM). Briefly, PS identifies the low frequency (LF) and the high fre-
quency oscillation (HF). LF is marker of sympathetic modulation, while 
HF is marker of vagal modulation and synchronous with respiration. SA 
identifies three main indices, 0V%, index of sympathetic modulation, 
2LV% and 2UV%, markers of vagal modulation. Statistical analyses 
were performed using a two-way ANOVA analysis.
Results: PS results revealed a higher LF and a lower HF in T compared 
to C, regardless of sleep stage (42 vs 32 and 52 vs 64, p< 0.01); as to 
the differences through sleep stages, 0V% was significantly lower in N2 
and N3 compared to REM in T (26 and 22 vs 39%, p=0.004) and in N3 
compared to REM in C (18 vs 39%, p=0.003), while 2LV% decreased in 
REM compared to N2 and N3 in both groups.
Conclusion: Our data showed that cervical SCI, but not thoracic SCI, 
are characterized by a decreased cardiac sympathetic modulation. Inter-
estingly, the dynamic autonomic changes during N2, N3 and REM are 
maintained through sleep stages and similar in the two groups.

0781
OBSTRUCTIVE SLEEP APNEA RISK IN TEMPORAL LOBE 
EPILEPSY REFRACTORY TO SURGERY
Snapp M1, Carroll C1, Sperling M2, Nei M2, Al-Saadi S1, Markov D1, 
Grewal R1, Doghramji K1

1Jefferson Sleep Disorders Center, Thomas Jefferson University 
Hospital, Philadelphia, PA, USA, 2Comprehensive Epilepsy Center, 
Thomas Jefferson University Hospital, Philadelphia, PA, USA

Introduction: Obstructive sleep apnea (OSA) is a modifiable seizure 
risk factor in patients with epilepsy, however little is known about OSA 
in the post-surgical temporal lobe epilepsy (TLE) population. We hy-
pothesized that patients with refractory TLE despite resective surgery 
have a higher prevalence of OSA compared to post-surgical TLE pa-
tients who are well controlled.
Methods: 40 adult patients with a history of temporal lobe resection for 
refractory TLE with a minimum of one year follow-up were randomly 
screened for OSA by STOP-BANG and SA-SDQ questionnaires. Pa-
tients were classified as seizure-persistent if they reported one or more 
seizures in the past year, and as seizure-free if they reported no seizures 
within the past year.
Results: The prevalence of a positive OSA screen by STOP-BANG 
score ≥ 3 was 62.5% (25/40), 75% (15/20) in seizure-persistent patients 
and 50% (10/20) in seizure-free patients. The prevalence of a positive 
OSA screen was not significantly different between seizure-free and sei-
zure-persistent post-operative patients. In seizure-free patients, the num-
ber of years of seizure freedom (mean, ± SD) was significantly higher in 
the patients who screened negative for OSA (7.85, ±7.5) vs. patients who 
screened positive for OSA (6.1 years, ±4.2) (p = 0.002).
Conclusion: A positive OSA screen by STOP-BANG questionnaire 
is more prevalent in post-operative TLE patients (62.5%) than in the 
adult general preoperative population (27.5%). However, there is no dif-
ference in the prevalence of positive OSA screening in post-operative 
TLE patients with persistent seizures compared to those who are well 
controlled. Among seizure-free patients, those who screen positive for 
OSA have a significantly shorter period of seizure freedom, which sug-
gests that OSA may increase the risk of seizure recurrence over time. 
Increasing sample size and confirmatory polysomnographic data are an-
ticipated to further clarify the role of OSA in refractory TLE patients. 
OSA screening remains important to the evaluation and management of 
refractory epilepsy patients.
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COMPARISON OF CARDIOPULMONARY COMPLICATIONS 
IN ADULT AND PEDIATRIC EPILEPTIC SEIZURES
Pavlova M4, Singh K1,3, Abdennadher M4, Katz E2, Llewellyn N4, 
Zarowski M1, Dworetzky BA4, White DP4, Kothare SV1
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Introduction: We compared cardiopulmonary changes during epilep-
tic seizures in children vs. adults, with the goal of identifying potential 
mechanisms of SUDEP.
Methods: We recorded cardiopulmonary changes by pulse-oximetry, 
EKG and respiratory inductance plethysmography and logistic regres-
sion to evaluate association of these changes with seizure/patient char-
acteristics.
Results: We recorded 101 seizures in 26 children and 55 seizures in 22 
adults. In children, ictal apnea occurred more in younger-age (p=0.01), 
temporal (p<0.001), left-sided (p<0.01), symptomatic-generalized 
(p=0.01), longer-duration seizures (p<0.0002), desaturation (p<0.0001), 
ictal-bradycardia (p<0.05), more AEDs (p<0.01) and less in frontal sei-
zures (p<0.01). Ictal-bradypnea occurred more in left-sided (p<0.05), 
symptomatic-generalized seizures (p<0.01). Ictal-tachypnea occurred 
more in older-age (p=0.01), females (p=0.05), frontal (p<0.05), right-
sided seizures (p<0.001), fewer AEDs (p<0.01), and less in lesional 
(p<0.05) symptomatic-generalized seizures (p<0.05). Ictal-bradycardia 
occurred more in males (p<0.05) longer-duration seizures (p<0.05), 
desaturation (p=0.001), more AEDs (p<0.05), and less in frontal sei-
zures (p=0.01). Ictal and post-ictal bradycardia were directly corre-
lated (p<0.05). Desaturation occurred more in longer-duration seizures 
(p<0.0001), ictal-apnea (p<0.0001), ictal-bradycardia (p=0.001), and 
more AEDs (p=0.001). In adults, ictal-tachypnea occurred more in 
right-sided (p<0.05), longer-duration seizures (p<0.01) and with ic-
tal tachycardia (p<0.0005). Ictal-bradypnea occurred more in right-
sided seizures (p<0.05). Ictal-tachycardia occurred more in sleep-state 
(p<0.05), supine-position (p<0.05), generalized-seizures (p<0.05), de-
saturation (p<0.05) and less in temporal seizures (p<0.05). Desatura-
tion occurred more in males (p<0.0005) and supine-position (p<0.05). 
Post-ictal bradycardia directly correlated with ictal-bradypnea (p<0.05), 
ictal-bradycardia (p=0.005) and inversely with ictal-tachycardia 
(p=0.05). Comparison of adult and pediatric data revealed that ictal ap-
nea and bradycardia and preictal-tachycraida occurred more in children 
(p=0.03, 0.04, 0.002), and pre-ictal bradycardia occurred more in adults 
(p=0.009).
Conclusion: Potentially life-threatening cardiopulmonary changes (bra-
dycardia/apnea/hypoxemia) in pediatric seizures were associated with 
predictable patient/seizure characteristics. In adults, these abnormalities 
had a different pattern, with sleep state playing a more significant role.
Support (If Any): This study was funded with the support of a grant 
by the Harvard Catalyst (Grant # UL1 RR 025758) in 2010, awarded to 
Drs. Kothare & Pavlova.
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SLEEP AND PARTIAL STATUS EPILEPTICUS
Kawai M, Verma A
Neurology, The Methodist Hospital, Houston, TX, USA

Introduction: It is well known that generalized status epilepticus is a 
neurological emergency that warrants aggressive and sometimes inva-
sive treatment. In partial status epilepticus, patients occasionally retain 
normal awake and sleep pattern interictally. Clinically, it can be difficult 
to distinguish postictal drowsiness and interictal sleep. Also the clinical 
value of observing interictal sleep finding in continuous EEG monitor-
ing is unknown.

Methods: A retrospective chart review was performed from January 
2008 to January 2012 of all patients who underwent bedside continuous 
EEG monitoring in our hospital. Prognosis, at the time of discharge, was 
classified by utilizing Glasgow-Pittsburgh cerebral performance catego-
ries (CPC), dividing performance into five categories (1: conscious and 
alert with a normal function or slight disabilities, 2: conscious and alert 
with the moderate disabilities, 3: conscious with the severe disabilities, 
4: comatose or persistent vegetative state, 5: brain death or death from 
other causes). All parameters of status epilepticus were obtained through 
EEG findings and medical records. Prognosis was analyzed between pa-
tients having recognizable normal sleep findings in EEG (vertex sharp 
wave transient, sleep spindle or K-complex) and those who don’t have 
sleep findings.
Results: During this investigation period, 710 bedside EEG monitoring 
studies were performed. We identified 98 patients with electrographic 
seizures, and 60 patients were diagnosed as status epilepticus. 51 pa-
tients had PSE. Mean age was 60.2. Mean duration of continuous EEG 
monitoring was 14 hours 27 minutes. Mean CPC score was 2.57. Mean 
duration of status epilepticus was 56 hours 55 minutes. 11 patients 
had sleep findings and 40 patients had no sleep pattern. Welch’s t-test 
analysis of CPC score of these patients group of with and without sleep 
showed statistical significant difference (mean CPC score 1.63 and 2.83 
respectively, p=0.00019).
Conclusion: In partial status epilepticus, patient’s with interictal re-
tained sleep architecture in continuous EEG monitoring seems to have 
better prognosis.

0784
CIRCADIAN PREFERENCE AND SLEEP QUALITY IN ADULT 
PATIENTS WITH EPILEPSY
Choi S1, Joo E2, Yun S2, Hong S2, Yu H3

1Brain-Nerve Center, Samsung Medical Center, Sungkyunkwan 
University School of Medicine, Seoul, Republic of Korea, 2Sleep 
Center, Department of Neurology, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Republic 
of Korea, 3Department of Pediatrics, Samsung Medical Center, 
Sungkyunkwan University School of Medicine, Seoul, Republic of 
Korea

Introduction: It was not fully established in adult patients with epilepsy 
(PWE). We aimed to evaluate the circadian preference and sleep quality 
in PWE and investigate the relationship between sleep and their seizures.
Methods: 142 consecutive PWE aged 20-49 years and 130 age-gender 
matched controls. All completed Sleep diary and questionnaires (Pitts-
burgh Sleep Quality Index, PSQI) and Epworth sleepiness scale (ESS) 
and circadian preference was defined by the Morningness-Eveningness 
questionnaire (MEQ). Recent 1-year charts were reviewed for detailed 
epilepsy data.
Results: PWE reported that they slept more and had more difficulty in 
falling asleep than controls, but mean PSQI of PWE was not different 
from controls (both 5.1). Neither-type is most common in PWE (75.4 
%) and controls (76.9%). Evening-type patients (7.7%, n=11) had the 
highest PSQI and the shortest sleep time than other types. According to 
circadian preferences, epilepsy history (duration and frequency) was not 
different. Patients with generalized epilepsy (GE, 10.5%, n=15) showed 
different circadian distribution from those with focal epilepsy (FE, 
n=127). None of patients with GE had morning-type. PSQI was not dif-
ferent between FE and GE patients. Compared to good sleepers in PWE 
(PSQI < 5, n=62), poor sleepers (PSQI ≥ 5, n=80) showed higher seizure 
frequency (19.0 vs. 7.7/y) although propensity of nocturnal seizures was 
also not different between them. Poorer sleepers tended to have evening-
type than good sleepers (12.5% vs.1.6%, p=0.066). Lower MEQ scores, 
higher ESS, higher diurnal seizure propensity, and shorter total sleep 
time revealed to be significantly related to the poor sleep quality.
Conclusion: 75.4% of patients had neither circadian preference. Over-
all sleep quality of patients with epilepsy was not worse than controls. 
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Evening-type patients had the poorest sleep quality and poor sleepers 
in PWE had more frequent seizures. Evening-type tendency and higher 
diurnal seizures appear to interact detrimentally with sleep quality.

0785
IMPACT OF EPILEPTIC SPIKE DENSITY ON END-TIDAL 
CO2 IN PATIENTS WITH INTRACTABLE EPILEPSY
Herekar AA1, Foldvary N1, Aboussouan LS1, Andrews ND1, Moul DE1, 
Tarler M2

1Sleep Medicine, Cleveland Clinic Foundation, Cleveland, OH, USA, 
2Cleveland Medical Devices, Cleveland, OH, USA

Introduction: Seizure-induced hypoventilation with consequent hyper-
capnia and hypoxemia may be modifiable causes of sudden unexplained 
death in persons with epilepsy (SUDEP), the most common cause of 
death in epilepsy. Accordingly, we are exploring methods for uncovering 
relationships between interictal spike density (SD) and end-tidal CO2 
(EtCO2) in intractable epilepsy patients undergoing intracranial stereo-
EEG (SEEG).
Methods: 45 year old female with suspected mesial temporal lobe 
epilepsy underwent stereoelectroen-cephalography (SEEG) along with 
synchronized PSG recordings including nasal pressure, airflow, respira-
tory effort, SpO2, EKG and EtCO2. SEEG targeted the amygdala, hip-
pocampal body and posterior hippocampus bilaterally. SD and EtCO2 
were determined for 636 epochs free of ictal activity. Interictal epileptic 
discharge (IEDs) source localization was performed using 3D recon-
structions from high-resolution CT. SD was defined as the percentage 
of 3- second bins in a 30-second epoch containing IEDs utilizing all 
recording electrodes. EtCO2 plateaus were measured at the last breath 
of each 30 second epoch. Pearson’s Correlations of SD against EtCO2 
per epoch were obtained.
Results: The apnea-hypoponea index was 0 and mean SPO2 96%. Bilat-
eral hippocampal IEDs were recorded. SD (mean±sd) was 89.5 (±21.9); 
EtCO2 (mean±sd) was 57.9 (±2.0). Correlation between SD and EtCO2 
showed a Pearson’s r at 0.239 which was significant at the 0.01 level.
Conclusion: This exploratory single-subject methods investigation es-
tablished the feasibility of studying patients with intractable epilepsy re-
corded with SEEG. A weak positive correlation between SD and EtCO2 
in this subject supports further study of this relationship in more pa-
tients. Like seizures, IEDs involving certain networks may participate in 
modulation of central respiratory pathways and, in turn, the mechanisms 
underlying SUDEP in epilepsy patients.

0786
CIRCADIAN AND SLEEP-WAKE CONTROL OF PARTIAL 
AND SECONDARY GENERALIZED SEIZURES IN 
TEMPORAL AND EXTRA TEMPORAL LOBE EPILEPSY
Guzman-Marin R, Neme-Mercante S, Moul DE, Foldvary-Schaefer N
Neurological Institute, Sleep Disorders Center, Cleveland Clinic, 
Cleveland, OH, USA

Introduction: We aimed to determine the impact of state (sleep-wake 
[(S-W]) and circadian timing on partial (PS) and secondarily generalized 
seizures (GS) occurrence in adult patients with temporal (TLE), frontal 
(FLE), and parieto-occipital lobe (PO) epilepsy.
Methods: From the Cleveland Clinic Epilepsy Monitoring Unit (EMU), 
video EEG recording of 517 partial-onset seizures from 126 TLE, 20 
FLE, 6 PO patients were classified based on seizure type (partial/second-
ary generalized), localization, state of origin (sleep [S] vs. wake [W]), 
and clock time at seizure onset. Clock times were divided into 6 bins: 
B1=12-4AM; B2=4-8AM; B3=8AM-12PM; B4=12-4PM; B5=4-8PM, 
B6=8PM-12AM. Seizure incidence density (SzID) was calculated as the 
inverse of the number of days in the EMU and attributed to each sei-
zure. Linear mixed effects models (random=individual’s intercept term 
for overall seizure rate) explored role of type, localization, state, and 
circadian bin influences on SzID.

Results: In TLE patients (age 38.6±1.2, mean ± SEM), seizures oc-
curred more often in W (n=214, 71%) in PS subgroup and in S (n=58, 
55%) in GS subgroup. In both FLE and PO patients (age 35.7±2.9 and 
30.5±3.2, respectively) seizures occurred predominantly during W in 
both PS (FLE: n=37, 64%; PO: n=16, 94%) and GS (FLE: n=17, 63%; 
PO: n=7, 70%) subgroups. The circadian distribution of seizures was 
non-uniform in TLE. Regression models showed that neither bin nor 
state predicted SzID for TLE PS. Models for TLE GS supported a main 
effect of S, but no S-Bin interaction. The all-inclusive TLE model sup-
ported a significant interaction between GS and S. Other significant ef-
fects were not observed.
Conclusion: The data for FLE and PO seizures were too sparse to make 
firm conclusions based on regression analysis. For TLE seizures, the 
models support a stronger role for sleep in the occurrence of GS, as 
compared to PS, but without a pronounced circadian time-of-day effect.

0787
ASSOCIATION BETWEEN EPILEPTIFORM DISCHARGES 
AND THE SLEEP CYCLE: AN ANALYSIS OF 240 EPILEPTIC 
PATIENTS’ SLEEP STRUCTURE
Lv Y, Wang Z
Neurology, The First Hospital of Jilin University, Changchun, China

Introduction: The poor sleep quality of epileptic patients may be partly 
due to the occurrence epileptiform discharges (EDs). We observed the 
number of interictal discharges in each sleep stage and explored the as-
sociations between EDs and sleep phases in epilepsy patients.
Methods: 240 epileptic patients and 213 healthy volunteers were en-
rolled in the current study. For all subjects, 24 h video-EEG monitoring 
and night polysomnography were conducted to detect EDs and analyze 
the sleep structures.
Results: EDs were detected in 88.9% of epilepsy patients with the most 
frequent cases from the temporal lobe. The EDs detected during wak-
ing, sleeping, or both waking and non-rapid eye movement (NREM) 
sleep stage 1-2 accounted for 20.6 %, 40.4 %, and 38.9 % of the to-
tal patients, respectively. EDs were rare during NREM stages 3-4 with 
1.8% of total patients mainly in the central-temporal lobe. The total 
sleep time and time spent in REM were similar between the epileptic 
patients and healthy volunteers. However, epileptic patients spent a sig-
nificantly longer mean sleep time in NREM stages 1-2 (304.28±39.8 
min VS 224.81±29.2min, P = 0.000) and less in NREM stages 3-4 
(49.33±6.7min VS 133.2±17.2 min, P = 0.000) than healthy volunteers. 
Furthermore, higher asymmetric sleep spindles and higher arousal index 
(123.56 ± 11.77 time\h VS 51.53 ± 12.13 times\h, P = 0.000) were found 
in epilepsy patients, respectively.
Conclusion: Combination of long-term video EEG with polysomnog-
raphy is a useful method to analyze associations between EDs and the 
sleep-wake cycle. This strategy can also help identify the nature of sleep 
disorders in epileptic patients, which may improve the treatment efficacy.

0788
CHEMOREFLEX SENSITIVITY AFTER SPINAL CORD 
INJURY
Bascom AT1,2, Sankri-Tarbichi A1,2, Adekanmbi LH1,2, Badr M1,2

1Internal Medicine, Wayne State University, Detroit, MI, USA, 
2Internal Medicine, John D. Dingell VA Medical Center, Detroit, MI, 
USA

Introduction: Breathing instability during sleep is a common finding 
after spinal cord injury (SCI). We hypothesized that patients with SCI 
demonstrate increased peripheral chemoreflex sensitivity. Thus, we 
studied the acute ventilatory response to hyperoxia as a measure of the 
contribution of the peripheral chemoreceptors to eupneic respiration. To 
determine peripheral chemoreflex sensitivity, we measured the ventila-
tory response to a single breath of CO2 ( SBCO2) and the isocapnic 
hypoxic ventilatory response ( HVR) during wakefulness.
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Methods: Five subjects with chronic SCI (5 males, age 41±14.7 years, 
BMI 25±6.9 kg/m2, AHI 23.7±14.8, injury level T6 and higher) and five 
healthy control subjects (2 males, age 36.2±16.5 years, BMI 27.6±3.5, 
AHI 2.4±0.6) were studied in the supine position during wakefulness. 
Respiratory parameters measured included VE, frequency, timing, Pet-
CO2, PetO2 and SaO2. All trials were repeated a minimum of 3 times. 
For hyperoxia trials a FiO2 of >50% was administered for one minute. 
During SBCO2 trials subjects inhaled 7% CO2 for one breath. During 
isocapnic HVR trials subjects breathed through a circuit containing 8% 
O2 and a low flow of CO2 to maintain isocapnia and achieve a SaO2 of 
80-88% for one minute.
Results: The ventilatory response to hyperoxia (% of room air con-
trol) was greater in the SCI group versus control group (85.0±4.7% and 
97.1%±10.7% respectively). Likewise, the SCI group demonstrated a 
higher ventilatory response to SBCO2 (159±69% of control Vt com-
pared with controls 122.3±25%, p<0.05) and a higher HVR (0.31±.09 
L/min/sec vs. 0.21±.06 in controls, p<0.05).
Conclusion: 1) Our preliminary data suggest that peripheral chemore-
ceptor contribution to eupneic respiration is greater in SCI patients than 
healthy controls. 2) Increased SBCO2 and HVR suggest that peripheral 
chemoreceptor sensitivity is increased in patients with SCI. 3) Increased 
peripheral chemoreceptor responsiveness may facilitate breathing insta-
bility after transient perturbations and may contribute to the pathogen-
esis of SDB after SCI.
Support (If Any): VA Merit Review Award

0789
PREVALENCE OF NOCTURNAL HYPOXIA IN PATIENTS 
WITH ISCHEMIC STROKE
Liu H1, Wang D2,1, Lei F1, Ren R3, Tang X1

1Sleep Medicine Center, West China Hospital of Sichuan University, 
Chengdu, China, 2Affiliated Zhanjiang Tumor Hospital of Guangdong 
Medical College, Zhanjiang, China, 3Department of Neurology, North 
Sichuan Medical College, Nanchong, China

Introduction: The aim of this study was to assess the prevalence of 
nocturnal hypoxia in the patients with ischemic stroke and to examine 
whether there are possible differences in nocturnal hypoxia between su-
pratentorial and infratentorial stroke patients.
Methods: A total 77 patients with ischemic stroke (within one month 
episode, 50 males and 60.62±12.28 years old ) were recruited into the 
study. Patients who were receiving oxygen inhalation therapy were not 
included. Overnight pulse oximetry recoding was performed from 10:00 
PM to 06:00 AM.
Results: Among observed patients with ischemic stroke, the preva-
lence for 4% oxygen desaturation index (ODI) greater than 15 events 
per hour was 41.6%. Compared to the patients who had ODI fewer 
than 15, the patients who had ODI greater than 15 showed increased 
BMI (25.21±3.38 vs. 23.34±3.21Kg/m2; p<0.05), greater percentage 
of habitual snoring (81.45%vs. 60.00%; p<0.05) and greater percent-
age of dysphagia symptom (37.50%vs.15.56%; p<0.05). Compared 
the type of supratentorial stroke (n=54), patients with the type of in-
fratentorial stroke (n=23) had lower mean nocturnal oxygen saturation 
(94.67%±1.81 vs. 95.66%±1.51; p<0.05) , greater ODI (23.16±16.08 vs. 
14.42±15.36; p<0.05).
Conclusion: The fact that the patients with greater ODI showed greater 
BMI and habitual snoring suggests that they were more likely the issues 
of sleep breathing disorders. The patients with the type of infratento-
rial stroke appears to have greater percentage and more severe in sleep 
breathing disorders than the patients with the type of supratentorial 
stroke.
Support (If Any): National Natural Science Foundation of China 
(81170072) and the Sino-German Joint Center for Sleep Medicine 
(GZ538).

0790
OBSTRUCTIVE SLEEP APNEA RISK AND ISCHEMIC 
STROKE IN A RACE-ETHNICALLY DIVERSE COHORT
Guilliam D1, Endara-Bravo A1, Mezerhane E1, Ahoubim D1, 
Ramos AR1, Dib S1, Koch S2

1Sleep Medicine Program, University of Miami Miller School of 
Medicine, Miami, FL, USA, 2Neurology, Stroke Division, University 
of Miami Miller School of Medicine, Miami, FL, USA

Introduction: Obstructive Sleep Apnea (OSA) can lead to serious 
medical conditions including ischemic strokes, as reported in studies 
performed mostly in non-Hispanic whites and to a lesser degree in non-
Hispanic blacks. There is limited data on the prevalence of OSA and 
its health consequences such as stroke among Hispanics. Our study in-
vestigated whether the risk of OSA differs among race-ethnic groups of 
patients admitted with acute ischemic stroke to a large urban hospital in 
Southern Florida.
Methods: We performed a cross-sectional analysis involving white, 
black, and Hispanic patients who were admitted with acute ischemic 
stroke and had the Berlin-Questionnaire completed upon admission to 
the stroke unit. Patients were categorized into low or high risk of OSA 
based on the Berlin-Questionnaire. Logistic regression was performed 
in the evaluation of the risk of OSA adjusting for age, obesity, hyperten-
sion, diabetes and smoking among Hispanics and blacks with whites as 
the reference.
Results: We included 176 patients in the study. The mean age was 60 ± 
12 years, 53% were men, 12% whites, 44% blacks, and 44% Hispanics. 
Cardiovascular risk factors for stroke were similar among all stroke pa-
tients, except for higher prevalence of hypertension (p=0.01) and obesity 
(p=0.04) in blacks. Based on the Berlin-Questionnaire, 54% of overall 
patients, 33% of whites, 54% of blacks, 60% of Hispanics were at high 
risk of OSA. The odds ratio for high risk OSA in Hispanics was 2.9 (CI 
95%=1.1-7.3, p=0.02), and in blacks was 1.3 (CI 95%=0.5-3.2, p=0.60).
Conclusion: Our study showed that the risk of OSA in the Hispanic 
stroke patients is almost three times higher compared to the white stroke 
patients, whereas no difference was seen between the black and white 
stroke patient groups.

0791
A PILOT STUDY OF SLEEP-DISORDERED BREATHING IN 
ACUTE INTRAPARENCHYMAL HEMORRHAGE
Khot S2, Billings ME1,2, Gallo M2, Davis A2, Longstreth WT2, 
Watson NF2, Consens F2

1Medicine, University of Washington, Seattle, WA, USA, 2Neurology, 
University of Washington, Seattle, WA, USA

Introduction: Sleep disordered breathing (SDB) may contribute to the 
risk of intraparenchymal hemorrhage (IPH), worsen neurological recov-
ery and lead to poor outcomes. Previous studies have focused on isch-
emic stroke, while research assessing the relationship between IPH and 
SDB is lacking.
Methods: We investigated the feasibility of screening for SDB after ad-
mission for acute IPH with a portable monitoring device. We prospec-
tively studied consecutive patients admitted with spontaneous IPH to 
a single referral center over 3 months. Polysomnography with a fully 
unattended overnight sleep study was performed within 14 days of ad-
mission in subjects 18 to 80 years old. We excluded patients with stupor 
or coma, bleeding diathesis, lung disease requiring supplemental oxygen 
or heart failure. SDB was defined as apnea-hypopnea index (AHI) ≥ 10 
events per hour.
Results: Eight subjects (median age 63 years; 7 men) were studied 
with overnight sleep monitoring within a mean of 6 days from admis-
sion. Mean BMI was 30 and six subjects had a history of hypertension. 
Primary hematoma location was deep in 6 patients and lobar in 2. The 
mean hematoma volume was 20 cm3 (range <1-64 cm3) and 3 patients 
had intraventricular extension. Mean total sleep time was 277 minutes 
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(range 180-423 minutes). The mean AHI was 14.9 events per hour, with 
AHI ≥ 10 in 4 patients, all of whom had a deep IPH location and one 
of whom had predominantly central etiology of their respiratory events. 
The median nadir oxygen saturation was 85% and oxygen desaturation 
index was 14.3 per hour. Limitations in the portable unmonitored stud-
ies included loss of air flow, oximetry or respiratory effort channels (3 
studies) or loss of EEG leads (2 studies) with subsequent inability to ac-
curately score respiratory events throughout the entire recording. Yet 6 
of the 8 studies had over 4 hours of complete EEG and respiratory data.
Conclusion: Early screening for SDB with portable sleep devices with 
full PSG is feasible in patients admitted with acute IPH. There are nu-
merous challenges associated with studying sleep in IPH patients early 
during the clinical course and questions remain about the implications of 
diagnosing SDB during this period, particularly regarding the feasibility 
and clinical impact of early treatment and intervention. Further studies 
will focus on understanding the association between SDB and IPH and 
assessing treatment by continuous positive airway pressure.

0792
A RETROSPECTIVE CHART REVIEW EXAMINING THE 
RISK FOR SLEEP APNEA IN PATIENTS WITH WAKE-UP 
STROKE
Noorollah LD1,2, Stevens S2

1Internal Medicine, Kansas University Medical Center, Overland Park, 
KS, USA, 2Neurology, Kansas University Medical Center, Overland 
Park, KS, USA

Introduction: There is growing evidence that obstructive sleep apnea 
(OSA) is an independent risk factor for stroke. Pre-existing risk factors 
for OSA in acute wake-up stroke (WUS) patients have not previously 
been examined. The STOPBANG is a screening questionnaire for OSA, 
with a score of 3 or more indicating high risk for OSA. This retrospec-
tive study used a modified STOPBANG to determine the pre-stroke risk 
of OSA in acute ischemic stroke patients with WUS compared to non 
wake-up stroke (non-WUS) patients. Such an analysis may assist in our 
understanding of the relationship between OSA and WUS.
Methods: A retrospective chart review of electronic medical records 
was conducted for all hospitalized patients at KU Medical Center with 
the diagnosis of acute ischemic stroke over a six month period.
Results: Of the 86 charts reviewed, 59 (31 males) met inclusion criteria 
for this study. The parameters of the STOPBANG that could retrospec-
tively be collected included: HTN, BMI, gender, age. There were 19 
WUS (12 male) and 40 non-WUS (19 male). Patients with a modified 
STOPBANG score of 3 were more likely than patients with a score of 
< 3 to have a wake up stroke by an odds ratio of 7.3 with a confidence 
interval of 0.7 - 75.7 (p=.07). The odds ratio for WUS in patients with 
BMI ≥ 30 compared to patients with BMI < 30 was 6.9 with a confi-
dence interval of 2.0 - 23.0.
Conclusion: Patients with WUS have a high prevalence of pre-morbid 
risk factors for OSA, particularly obesity. Inadequate sample size may 
be the reason the modified STOPBANG did not reach statistical signifi-
cance. This may implicate sleep disordered breathing as the causation of 
the ischemic event during sleep. Further studies are needed to confirm 
this association.
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THE CONTRIBUTION OF SHORT SLEEP DURATION TO 
NEUROCOGNITIVE IMPAIRMENT IN CARDIOMETABOLIC 
DISORDERS
Fernandez-Mendoza J1, Vgontzas AN1, Liao D2, Calhoun S1, Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
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Introduction: Neuropsychological studies have shown that hyperten-
sion, diabetes, and obesity are associated with increased risk of de-
mentia. However, no study to date has examined whether short sleep 
duration plays an additive role in the association of cardiometabolic dis-
orders with neurocognitive impairment.
Methods: 1,314 adults from the original Penn State Adult Cohort of 
1,741 who met criteria for obesity (BMI ≥ 30 kg/m2), hypertension 
(diastolic blood pressure ≥ 90 mm Hg or systolic blood pressure ≥ 140 
mmHg or use of medication), and/or diabetes (fasting blood glucose ≥ 
126 mg/dl or use of medication) were included in this study. Short sleep 
duration was defined as < 6 hours of sleep using polysomnography. 
The neuropsychological battery included Mini-Mental State Examina-
tion (MMSE), Symbol Digit Modalities Test, Trail Making Test part A 
(TMT-A), part B (TMT-B), TMT B-A, and TMT B/A, Thurstone Word 
Fluency Test, and Benton Visual Retention Test (BVRT). We examined 
mean differences on neurocognitive tests using MANCOVA, controlling 
for gender, race, age, education, depression, and apnea/hypopnea index; 
the effects of BMI, glucose, and blood pressure were also examined.
Results: We found significant effects of short sleep duration on MMSE 
(p=.05), TMT-B (p=.032), TMT B-A (p=.010), and TMT B/A (p=.003) 
in individuals with cardiometabolic disorders. These effects, except that 
on MMSE, remained significant even after covarying for the effects of 
BMI and glucose levels on TMT-A (p=.018 and p=.002, respective-
ly) and systolic blood pressure on TMT B-A and BVRT (p=.002 and 
p=.021, respectively).
Conclusion: Short sleep duration in individuals with cardiometabolic 
disorders contributes significantly to deficits in higher-order executive 
functions such as working memory and attention shifting. Improving 
sleep in patients with cardiometabolic disorders may protect them from 
cognitive decline and dementia.
Support (If Any): R01 51931, R01 40916, and R01 64415

0794
PULSE WAVE AMPLITUDE DROPS DURING SLEEP ARE 
ASSOCIATED WITH AN INCREASED PREVALENCE OF 
HYPERTENSION AND DIABETES IN THE GENERAL 
POPULATION
Meyrat-Diakhate J1, Haba-Rubio J1, Tobback N1, Andries D1, Tafti M2, 
Fitting J3, Heinzer R1,3
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Introduction: Pulse wave amplitude (PWA) variations estimated by 
digital pulseoximetry have been shown to reflect sympathetic activa-
tions during sleep. The aim of this study was to determine normal values 
for PWA drops in the general population and to assess the association 
between PWA drops during sleep and the prevalence of hypertension 
and diabetes.
Methods: 1848 subjects (49.5% women, 56.2±10.5 years old, BMI 
25.4±4.4 kg/m2) participating in an ongoing population-based sleep 
cohort (HypnoLaus, Lausanne, Switzerland) underwent complete poly-
somnographic recordings at home. The PWA drops index (PDI), defined 
as the number of PWA drops per hour of sleep, and the PWA drops dura-
tion (PDD) were determined using Somnologica software. All subjects 

had an extensive clinical workup including morning blood pressure and 
fasting glucose measurements. Diabetes was defined as a fasting glucose 
level ≥126 mg/dL or the use of an antidiabetic treatment. Hypertension 
was defined as SBP≥140, or DBP≥90, or antihypertensive treatment.
Results: In subjects without sleep disturbances (AHI<5/h; PLMI<15/h; 
Epworth<11/24), mean PDD was 13.7±2.6 sec and mean PDI was 
40.2±15.8/h. The prevalence of hypertension increased with increasing 
PDD: In the 1st PDD quartile (shortest duration) hypertension preva-
lence was 5.8%, 2nd quartile: 6.4%, 3rd quartile: 8.7% and 4th quartile: 
13.9% (p<0.001). After controlling for age, sex, BMI, neck circumfer-
ence, waist-hip ratio, smoking and alcohol, this association remained 
significant (p<0.01). The prevalence of diabetes also increased with 
increasing PDD. 1st quartile: 6.1%, 2nd quartile: 6.6%, 3rd quartile: 
8.2%, 4th quartile: 13.8% (p<0.001). After controlling for the same 
confounding factors, this association remained significant (p<0.01). 
Compared with the 1st quartile the 4th quartile had an OR of 2.27 
(1.27-4.08) for the presence of diabetes. PDI was not associated with 
hypertension or diabetes.
Conclusion: In the HypnoLaus population-based sleep cohort, increas-
ing pulse wave amplitude drops duration is associated with a higher 
prevalence of hypertension and diabetes.

0795
COPD AND ASSOCIATED SLEEP DISTURBANCES
Ohayon MM
Stanford Sleep Epidemio Res Center, Stanford University, Palo Alto, 
CA, USA

Introduction: Chronic Obstructive Pulmonary Disease (COPD) is a 
progressive disease characterized by chronic airflow limitation, which 
that makes it hard to breath. COPD is a major cause of disability. It is 
estimated that between 50% and 75% of COPD patients report sleep 
problems although there is no dedicated study on the subject.
Methods: A total of 10,854 non-institutionalized individuals aged 15 or 
over living in Germany, Spain and the United Kingdom were contacted; 
8,764 completed the interviews. This cross-sectional telephone study was 
done using the Sleep-EVAL expert system. The questionnaire included 
questions on sleeping habits, life habits, health, DSM-IV mental disor-
ders, DSM-IV and ICSD sleep disorders. COPD was defined as chronic 
bronchitis or emphysema (treated or not) diagnosed by a physician.
Results: A total of 2.5% [2.1% to 2.8%] of the sample reported having 
been diagnosed with COPD. As many as 48.1% of COPD had insomnia 
symptoms, which was twice higher than the rate observed in non-COPD 
(OR: 2.4). The most common insomnia symptoms in COPD were noc-
turnal awakenings (37.6% vs. 22.0%, AOR 1.9) followed with global 
sleep dissatisfaction (30.3% vs. 8.8% AOR 4.3). Only 11.8% of COPD 
addressed their sleep difficulties to their physician. Breathing pauses 
during sleep and snoring were not associated with COPD once adjusted 
for confounding factors (age, sex and weight). The co-occurrence of 
mental disorders with insomnia symptoms increased by four times the 
likelihood of hospitalizations in the previous year among COPD. Insom-
nia and psychiatric disorders were associated with a diminished Quality 
of Life in COPD.
Conclusion: COPD is a debilitating disease accompanied with sleep 
disturbances in the overwhelming majority of cases. The high comor-
bidity of psychiatric disorders and insomnia is associated with greater 
health care utilization and great deterioration of the quality of life.
Support (If Any): Grant from the Arrillaga Foundation and an unre-
stricted grant from GSK.
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INCREASED CD4 CELL COUNTS AND PAIN PREDICT 
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Africa, 2Division of Infectious Diseases, Department of Medicine, 
Faculty of Health Sciences, University of the Witwatersrand, 
Johannesburg, South Africa, 3Division of Infectious Diseases, 
Department of Medicine, Chris Hani Baragwanath Teaching Hospital, 
Johannesburg, South Africa

Introduction: Ten percent of the total South African population lives 
with chronic HIV infection. Highly Active Antiretroviral Treatment 
(HAART) has increased life expectancy of HIV-positive individuals 
to a near-normal level however little is known in South Africa on how 
treated and stabilized chronic HIV infection affects the patients’ daytime 
functioning and sleep quality. This cross-sectional study investigates the 
prevalence and predictors of sleep disruption in treated South African 
HIV-positive patients.
Methods: 152 HIV-positive adult patients (average age ± SD= 43 ± 
9; females = 120 (79%)) were recruited from Chris Hani Baragwanath 
Teaching Hospital in Soweto, Johannesburg, South Africa from May to 
August 2012. They were asked to fill in questionnaires assessing sleep 
quality (PSQI, Pittsburgh Sleep Quality Index), daytime sleepiness 
(ESS, Epworth Sleepiness Scale), depression (BDI, Beck Depression 
Inventory) and pain (from the Wisconsin Brief Pain Questionnaire). We 
also collected demographic and environmental information, baseline 
and current CD4 cell counts, viral load and treatment.
Results: Poor sleep quality (PSQI score>5) was reported by 69.7% of 
the patients. Average ± SD for PSQI score was 8.2 ± 4.9, for ESS: 8.0 ± 
5.9 and for BDI: 17.4 ± 12.6. In univariate analyses, higher depression 
scores (p=0.006), longer time on treatment (p=0.0086), higher current 
CD4 counts (p=0.0003) and presence of pain (p<0.0001) were signifi-
cantly associated with increased sleep disruption. Age and sex were 
not significant predictors. In a multivariate linear regression, the only 
remaining significant predictors of sleep disruption were CD4 counts 
(p<0.0001) and the presence of pain (p=0.0003), with increased CD4 
counts and presence of pain being associated with a significant increase 
in sleep disruption. There was also an interaction between CD4 counts 
and presence of pain whereby the effect of pain on sleep disruption was 
lower with higher CD4 counts (p=0.0075).
Conclusion: We found a high prevalence of sleep disruption in this 
treated HIV population, which matches that found in other treated HIV 
cohorts in the USA. As expected, the presence of pain was a predictor 
of increased sleep disruption. However, more surprisingly, higher CD4 
counts also predicted increased sleep disruption. Further studies should 
try and focus on the relationship between immune reconstitution, sleep 
and pain in treated HIV positive patients.

0797
THE PREVALENCE OF MIDDLE-OF-THE-NIGHT 
AWAKENING (MOTN) AMONG THOSE WITH CHRONIC 
COMORBIDITIES IN THE UNITED STATES
Moline M2, DiBonaventura M1, Shah D2, Ben-Joseph R2

1Health Outcomes Practice, Kantar Health, New York, NY, USA, 
2Purdue Pharma LP, Stamford, CT, USA

Introduction: Defined by nocturnal awakening followed by difficulty 
returning to sleep, middle-of-the-night awakening (MOTN) is among 
the most prevalent forms of insomnia. The objective of the current study 
was to use a nationally-representative data source to estimate the preva-
lence of MOTN across a variety of comorbidity subgroups.

Methods: Data were analyzed from the 2011 US National Health and 
Wellness Survey (adults ≥18 years old; N=75,000). MOTN was defined 
by respondents reporting awakening during the night with difficulty re-
turning to sleep. A diagnosis of insomnia was not required. The prev-
alence of MOTN was examined across the entire adult population as 
well as within various comorbidity groups: gastrointestinal, infectious 
disease, psychiatric, respiratory, renal, liver, cardiometabolic, cardiovas-
cular, and cerebrovascular. Sampling weights from the NHWS were ap-
plied to project estimates to the population. Logistic regression was used 
to identify comorbidities that were the strongest predictors of MOTN, 
controlling for sociodemographic and health history variables.
Results: 14,021 respondents (20.5%) reported experiencing MOTN. 
MOTN was most common among respondents with psychiatric con-
ditions (32.8%), liver disease (30.5%), autoimmune disease (30.2%), 
infectious disease (29.9%), and gastrointestinal conditions (29.6%). 
Entering all comorbidities simultaneously into a logistic regression 
model, the strongest predictors of the presence of MOTN were being 
female (odds ratio [OR] = 2.05), age 50-59 (OR = 1.84), being 40-49 
(OR = 1.76), having liver disease (OR = 1.61), and having a psychiatric 
condition (OR = 1.60; all p<.05). Having a gastrointestinal condition 
(OR = 1.26) or autoimmune disease (OR = 1.23) were other conditions 
that were strongly associated with experiencing MOTN (both p<.05).
Conclusion: MOTN is prevalent among the total adult population as 
well as across all major chronic conditions. However, MOTN is particu-
larly common among those with a psychiatric condition, liver disease, 
gastrointestinal condition, and an autoimmune disease.
Support (If Any): This study was funded by Purdue Pharma, L.P.

0798
RELATIONSHIP OF FATIGUE, PAIN, AND PHYSICAL 
DISABILITY IN PATIENTS WITH FIBROMYALGIA
Owens TE1, Lillis TA1, Bruursema R1, Hamilton N1, Taylor DJ2, 
Stevens S3

1Clinical Psychology, University of Kansas, Lawrence, KS, USA, 
2Psychology, University of North Texas, Denton, TX, USA, 
3Neurology, University of Kansas Medical Center, Kansas City, KS, 
USA

Introduction: Fibromyalgia (FM) is a syndrome characterized by dif-
fuse, chronic pain, physical sensitivity to pressure, and increased fatigue. 
Additionally, FM is related increased psychological dysfunction, such as 
depression. The relationship between pain, fatigue, and mood is difficult 
to disentangle; however, understanding the ways in which these factors 
relate may be beneficial for developing more effective interventions that 
reduce FM symptomatology. In this study we examine the degree to 
which pain, the primary symptom of FM, is related to sleep and fatigue 
and consequent effects on quality of life.
Methods: Participants in this study were a part of a long-term interven-
tion study examining relationships among FM symptoms, specifically 
how sleep relates to fatigue and pain symptoms. Baseline data measur-
ing self-reported pain and multidimensional fatigue for 27 female par-
ticipants was collected prior to intervention. In cases where multiple 
baseline measures were collected, scores within subjects were averaged 
prior to analysis. Participants reported on their average level of pain that 
they had experienced over the prior week on a rating scale of 1-100. 
Participants answered 15 questions pertaining to several domains of fa-
tigue, including activities of daily living, work, recreational activities, 
and overall fatigue.
Results: Pearson product moment correlations were showed a signifi-
cant relationship between average reported weekly pain and partici-
pants’ ability to engage in sexual activity, r(27) = .42, p < .05, and leisure 
activities, r(27) = .41, p < .05. No significant results were found for other 
elements of the multidimensional fatigue measure.
Conclusion: Decreased functioning in sexual and leisure activities in 
patients with FM suggests that fatigue-related impairments are domain 
specific. As pain increases, so too does fatigue related impairment in 
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daily functioning. FM sufferers thus have fewer mental and physical 
resources to devote to positive daily activities, resulting in lower over-
all quality of life. We hypothesize that much of this pain and fatigue 
is driven by poor or disrupted sleep. Further exploration in our current 
study will specifically address improved sleep as an FM intervention. 
By developing interventions targeted at sleep-disordered breathing and 
other maladaptive sleep behaviors, quality of life for those with FM may 
be meaningfully improved.
Support (If Any): NIAMS 1R03AR053266-01A2

0799
COMORBIDITY OF FIBROMYALGIA WITH OBSTRUCTIVE 
SLEEP APNEA
Hamilton NA1, Taylor DJ2, Stevens S3, Lillis TA1, Owens TE1, Karlson 
C5, Stevens N4, Pressman M1

1Psychology, University of Kansas, Lawrence, KS, USA, 2Psychology, 
University of North Texas, Denton, TX, USA, 3Neurology, University 
of Kansas Medical Center, Kansas City, KS, USA, 4Center for 
Women’s Behavioral and Mental Health, Rush University Medical 
Center, Chicago, IL, USA, 5Department of Psychiatry, University of 
Mississippi Medical Center, Jackson, MS, USA

Introduction: Fibromyalgia (FM) is a chronic pain condition defined 
by the presence of widespread chronic pain and positive reports of pain 
with pressure at least 11 out of 18 tender-points. Although reports of 
sleep disruption are common among patients with FM, sleep disorders 
are not considered in the diagnosis of FM, nor most treatment plans. 
As part of an ongoing treatment study, Project FAST (Fibromyalgia and 
Sleep Treatment), the purpose of this study was to report on comorbid-
ity of FM with Sleep Related Respiratory Disorders (SRRD) including 
Obstructive Sleep Apnea (OSA) or Upper Airway Resistant Syndrome 
(UARS).
Methods: Participants were recruited from variety of sources (Physi-
cian recommendation, Newspaper advertisements, FM support groups). 
Inclusion criteria: Clinician Diagnosis of FM, self- reported sleep prob-
lems, female, >18. Exclusion criteria: Autoimmune disease and experi-
ence with CPAP. Interested participants (N=104) contacted us by phone 
(30 excluded by phone screen, including 12 on CPAP; 29 lost to follow 
up; 7 excluded for presence of an autoimmune illness). A total of 38 
participants meeting inclusion/exclusion criteria completed screening 
instruments including the Pittsburgh Sleep Quality Inventory (PSQI) 
and the Eppworth Sleepiness Scale (ESS). Because we expected a high 
prevalence of SRRD, participants were selected as likely candidates for 
a sleep study based on ANY of the following criteria: A) ESS >7 B) 
PSQI reports of snoring/breathing difficulties (PSQI 5a, 5b, 10a or 10b) 
C) PSQI Day Dysfunction score >2. Based on these criteria, only two 
participants were excluded for lack of sleep disruption.
Results: Of the qualified participants, 36 were invited for and 26 com-
pleted an overnight study (Age M= 44.65 SD=13.15; 85% Caucasian; 
BMI M=31.46 SD=8.73; Years with Pain M=10.46 SD=8.45 ). Of 
these, 22 (85%) met criteria for a SRRD: 46% were diagnosed with 
mild OSA (AHI= 10-15) and 35% were diagnosed with moderate OSA 
(AHI: 15-30); 4% (n=1) with severe apnea (AHI>30) , 0% were found 
to have UARS.
Conclusion: Women with FM who report excessive daytime sleepiness 
or snoring are likely to have a comorbid SRRD and could benefit from 
a diagnostic sleep study and a treatment plan to address OSA or other 
sleep disorders.
Support (If Any): NIAMS 1R03AR053266-01A2.

0800
ASSOCIATION BETWEEN CHRONIC PAIN AND SLEEP 
DISTURBANCE IN OUTPATIENTS OF PAIN CLINIC
Ozone M1, Hirabayashi M2, Kuroda A1, Kitahara M2, Itoh H1

1Psychiatry, Jikei University School of Medicine, Tokyo, Japan, 
2Clinical Pain Service, Jikei University School of Medicine, Tokyo, 
Japan

Introduction: Pain associates with the quality of sleep (Moldofsky 
2001), while poor sleep lowers the thresholds of pain and the ability of 
thinking for pain control (Novak 2004). The chronicity of having pain 
causes sleep disturbance, even though its severity of pain is not enough 
to directly result in arousal reactions during sleep. Chronic pain also 
causes anxiety and mood instability, and ameliorates the severity of in-
somnia. This study aimed to clarify the situations of the sleep distur-
bance in outpatients with the chronic pain, and reveal the correlations 
among the severity and symptoms of the chronic pain, psychiatric symp-
toms, personality and the sleep disturbance.
Methods: We administered the following questioners: Brief Pain Inven-
tory (BPI), Pittsburgh sleep quality index (PSQI), Hospital Anxiety and 
Depression scale, NEO-FFI personality inventory test, MOS 36-Item 
Short-Form Health Survey. Forty outpatients attending our pain clinic 
(50.2±14.4 y, F/M:22/18), who had chronic pain more than 3 months, 
were included. The mean duration of illness was 93.6±142.7 months. 
The distribution of diagnosis was as follows: myofascial pain syndrome 
(70%), neuropathic pain (17.5%), fibromyalgia (5%), central pain (5%), 
and nociceptive pain (2.5%).
Results: 1) The percentage of patients with more than 5.5 points in PSQI 
was 50%. 2) The sleep efficacy score in PSQI correlated to the severity 
of pain in BPI (r=-.362, p=.022). 3) The cooperative score of NEO-FFI 
had a correlation with the severity of pain in BPI (r=.404, p=.01). 4) The 
cooperative score of NEO-FFI correlated to the sleep efficiency score in 
PSQI (r=.395, p=.012).
Conclusion: Our findings suggested that the magnitude of pain can as-
sociate with the sleep efficacy. In addition, personality (cooperative) of 
patients correlated not only to the degree of pain, but also to the sleep 
condition. It was also suggested that there could be a common predispo-
sition between sleep disorder and chronic pain.

0801
SLEEP DISTURBANCE IN IDIOPATHIC PULMONARY 
ARTERIAL HYPERTENSION
Matura L1, McDonough A2, Carroll D3

1School of Nursing, University of Pennsylvania, Philadelphia, PA, 
USA, 2Nursing, University of Massachusetts, Lowell, MA, USA, 
3Munn Center for Nursing Research, Massachusetts General Hospital, 
Boston, MA, USA

Introduction: Pulmonary arterial hypertension (PAH) is a chronic, life-
limiting disease with various etiologies. Approximately 50% of those 
with PAH are idiopathic. There are limited data examining sleep distur-
bance in PAH. The aim of this study was to determine the associations 
between sleep disturbance and health outcomes [PAH symptoms, health 
status, health-related quality of life (HRQOL) and psychological dis-
tress] in patients with idiopathic PAH.
Methods: This was a cross-sectional design. A convenience sample in-
cluded 104 adults with idiopathic PAH. Participants completed a socio-
demographic and clinical data form, investigator developed symptom 
scale (PAH Symptom Scale measured on 0-10 scale; higher scores indi-
cate greater symptom intensity), Medical Outcomes Survey Short Form 
36 (SF-36), US Cambridge Pulmonary Hypertension Outcome Review 
(US CAMPHOR) and Profile of Moods States (POMS). Descriptive sta-
tistics described the sample. Bivariate analysis determined variables as-
sociated with sleep disturbance to include in multiple regression analysis.
Results: Mean age for the group was 52 years; the majority were wom-
en (78%). Forty seven percent were married, 32% reported being dis-
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abled and 56% reported oxygen use. The mean years since diagnosis 
was 6 years. Seventy percent reported sleep disturbance. Mean scores 
for selected PAH symptoms were: sleep disturbance (3.3 + 3.3), fatigue 
(5.0 + 2.5), hoarseness (1.3 + 2.5), Raynaud’s symptoms (2.4 + 3.4) 
and breathlessness (US CAMPHOR) (3.5 + 2.4). In multiple regres-
sion analysis, sleep disturbance was significantly associated with fa-
tigue (.475, 95% CI=.364-.947), hoarseness (.287, 95% CI=.167-.692), 
Raynaud’s symptoms (.267, 95% CI=.083-.454), breathlessness (US 
CAMPHOR) (-.319, 95% CI=-.786- -.145) and oxygen use (.211, 95% 
CI=.223-2.706). The model explained 52% of the variance (p<.001).
Conclusion: Sleep disturbance was associated with other symptoms of 
PAH and oxygen use. More investigation is needed to determine the 
nature of sleep disorders and effective interventions in idiopathic PAH.
Support (If Any): This study was partially funded by a Bouve College 
of Health Sciences, Northeastern University intramural grant and Sigma 
Theta Tau International Gamma Epsilon grant.

0802
SEVERITY OF OBSTRUCTIVE SLEEP APNEA AND 
DISRUPTED SLEEP ARCHITECTURE IN HYPERTROPHIC 
CARDIOMYOPATHY
Petrey C1, Churchwell K2, Markham L2, Becker J2, Malow BA3, 
Upender R3, Monahan K2

1Medicine, University of Tennessee - Memphis Health Sciences 
Center, Memphis, TN, USA, 2Cardiology, Vanderbilt Medical 
Center, Nashville, TN, USA, 3Neurology, Vanderbilt Medical Center, 
Nashville, TN, USA

Introduction: Prior studies using oximetry and unattended polysom-
nography (PSG) suggest that obstructive sleep apnea (OSA) is more 
common in those with hypertrophic cardiomyopathy (HCM) than 
in the general population. However, the severity of OSA and disrup-
tions in sleep architecture in HCM, as quantified by formal attended 
PSG, are unknown. We hypothesize that OSA is more severe and as-
sociated with more disrupted sleep in patients with HCM compared to 
unaffected individuals.
Methods: From a roster of all outpatients seen at our Heart Institute 
from 2006-2011, we identified 40 individuals (age 57 ± 13 years; 55% 
male) that met guideline-based criteria for HCM and had formal over-
night PSG in our institution’s Sleep Center. An age and gender-matched 
control group without HCM was used for comparison. Presence of OSA 
was defined as an apnea-hypopnea index (AHI) ≥ 5 events/hour with 
severe OSA defined as an AHI ≥ 30 events/hour. Sleep architecture was 
assessed using standard metrics, including time spent in each sleep stage 
and arousal index. Comparisons between continuous variables were 
made using the Mann-Whitney test and Fisher’s exact test was used for 
comparisons between categorical variables.
Results: There were no differences in the prevalence of coronary artery 
disease, hypertension, diabetes, or body mass index between the two 
groups. All patients had normal left ventricular ejection fraction. OSA 
was highly prevalent in both groups (90% HCM vs 72% control; p = 
0.1). Severe OSA was more common in the HCM group (45% vs 17%; 
p = 0.02) and the AHI was greater in the HCM group as well (31 ± 5 vs 
20 ± 3 events/hour; p < 0.05). Minimum oxygen saturation did not differ 
between the two groups (78% HCM vs 81% control). The arousal index 
was higher in the HCM group (26 ± 3 vs 19 ± 1 events/hour; p = 0.04); 
there were no differences between the groups in total sleep time, sleep 
efficiency, or sleep stage distribution.
Conclusion: Within a cardiology clinic referral population, OSA is com-
mon and individuals with HCM have more severe OSA and a greater de-
gree of sleep disruption than patients without HCM. Further studies are 
needed to determine if screening for and treating OSA in this population 
can improve HCM-related symptoms and outcomes.

0803
DIFFERENCES IN PSYCHOLOGICAL ADJUSTMENT, 
DAYTIME FUNCTIONING, AND ICD-SPECIFIC 
FUNCTIONING IN PATIENTS WITH IMPLANTABLE 
CARDIOVERTER DEFIBRILLATORS (ICDS) AS A FUNCTION 
OF SLEEP DISORDER DIAGNOSIS
Roth AJ1, Sears SF2, Conti JB3, Berry RB3, McCrae C1

1Clincal & Health Psychology, University of Florida, Gainesville, 
FL, USA, 2Psychology and Cardiovascular Sciences, East Carolina 
University, Greenville, NC, USA, 3Medicine, University of Florida, 
Gainesville, FL, USA

Introduction: Sleep is a common complaint of cardiac patients with im-
plantable cardioverter defibrillators (ICDs), but the prevalence of sleep 
disorders in this vulnerable population is not well established. This study 
investigated sleep disorder rates and their relationship to daytime func-
tioning in ICD patients. We hypothesized that ICD patients with sleep 
disorders would report greater mood disturbances, daytime sleepiness, 
fatigue, and shock-related anxiety as well as lower ICD acceptance than 
those with normal sleep.
Methods: 42 ICD patients (Mage=61.57, SD=12.60) underwent 1-night 
of ambulatory polysomnography and completed 14-day sleep diaries, 
Beck Depression Inventory-II (BDI-II), State-Trait Anxiety Inventory 
(STAI), Epworth Sleepiness Scale (ESS), Fatigue Severity Scale (FSS), 
Florida Patient Acceptance Survey (FPAS), and Florida Shock Anxiety 
Scale (FSAS). Insomnia diagnosis required >30 minutes of sleep onset 
latency and/or wake after sleep onset on 6/14 nights plus daytime com-
plaint. Apnea diagnoses required an AHI>10.
Results: Sleep disorder rates: Good Sleepers-42.9%, Insomnia-16.7%, 
Comorbid Insomnia/Apnea-11.9%, Apnea-28.6%. Preliminary analy-
ses supported collapsing the Insomnia and Comorbid Insomnia/Apnea 
groups. An omnibus MANCOVA controlling for ischemia was signifi-
cant [F(12,66)=2.48,p=.01]. The Comorbid group demonstrated higher 
and clinically significant ratings of depression, anxiety, and shock anxi-
ety and lower ratings of ICD acceptance than Good Sleepers or Apne-
ics (whose mood ratings were not in the clinically significant range). 
Good Sleepers had significantly lower fatigue scores than either sleep 
disordered group.
Conclusion: Insomnia and/or apnea impact most ICD patients and may 
be differentially associated with daytime functioning difficulties. Spe-
cifically, mood and device acceptance may be more problematic for pa-
tients with insomnia (alone or comorbid with apnea) than for those with 
apnea alone; whereas fatigue (a known problem in cardiac patients) may 
be more broadly exacerbated by sleep disturbance (regardless of type). 
Given the rate of sleep disorders in this population, discerning the clini-
cal correlates of sleep disturbances to inform treatment approaches for 
ICD patients is warranted.
Support (If Any): The project described was supported by Award Num-
ber R21HL087831from the National Heart, Lung, and Blood Institute. 
The content is solely the responsibility of the authors and does not nec-
essarily represent the official views of the NHLBI (Christina S. McCrae, 
Ph.D., PI).

0804
RETROSPECTIVE REVIEW: LONG TERM MEASUREMENTS 
OF BLOOD PRESSURE IN PATIENTS WHOSE DIAGNOSIS 
INCLUDE THE ICD-9 CODE FOR OBSTRUCTIVE SLEEP 
APNEA - A LONGITUDINAL STUDY WITHIN A PRIVATE 
PRACTICE GROUP
Lawee MS, Newman-Lawee C, Aghassi P
Mass Lung & Allergy, PC, Leominster, MA, USA

Introduction: Prior investigations support an independent increase in 
blood pressure (BP) in untreated OSA. Positive effects of PAP therapy 
on BP have also been noted. Further studies are needed to show the ef-
fects of PAP therapy on BP in patients with OSA.
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Methods: We randomly and retrospectively reviewed the BP data mea-
sured during office visits between 2009 and 2012 on patients who had an 
ICD-9 diagnosis of OSA at our multi pulmonary & sleep practice. “Sick 
visit” requests were excluded. Review was blind to other diagnosis 
codes and confounding data points such as effects of medications. Less 
than 4 scheduled visits over the selected time span were excluded. We 
designated the first office visit as the baseline measurement and the last 
recorded office visit as the final measurement. Additionally, subjective 
reporting with respect to compliance with PAP therapy was also noted.
Results: 36 random medical records were reviewed. With an average of 
8 visits per record over the selected time span, 53% showed a persistent 
decrease in measured BP as part of routine vital signs. These patients 
were prescribed PAP therapy. 8% had a drop in BP without use CPAP 
therapy. On average, fluctuations in BP above baseline occurred twice 
over the 8 visits. 55% of the patients reported compliance rate of 80-
100% with CPAP therapy.
Conclusion: Apneic events associated with increased BP may be sig-
nificant in the care of OSA patients. Prior studies have shown reduc-
tion in BP with PAP treatment. Decrease in BP may in turn influence 
treatment plans that ultimately decrease health care costs. Tracking PAP 
utilization and compliance with PAP therapy may contribute positively 
within changing health care climate. Verification of PAP utilization in 
follow-up office visits can be associated with lower BP measurement 
in these visits.

0805
SLEEP AND PAIN IN ADULT CARDIAC SURGERY PATIENTS
Lorenz RA1, Budhathoki C1, Quillen TM1, Redeker NS2

1Nursing, Saint Louis University, Saint Louis, MO, USA, 2Nursing, 
Yale, New Haven, CT, USA

Introduction: Cardiac surgery patients often complain of sleep distur-
bances that may persist for months after hospital discharge. Persistent 
pain coupled with disturbed sleep may slow recovery and reduce quality 
of life by creating daytime fatigue and reducing participation in physi-
cal activity. Better understanding of this relationship will support the 
development of interventions to reduce pain-related disruptions in sleep. 
This study examined the relationship between sleep and pain from pre-
operation through the first eight weeks after surgery.
Methods: Seventy-two adults (58 males; 67 Caucasian; mean age 64.2 
years; SD 10.24 years; range 30-84 years) participated in a study to 
examine sleep patterns among cardiac surgery patients. Patients wore 
actigraphs to measure total sleep time (TST) for 3 days during the preop-
erative period (T1) and the 1st (T2), 4th (T3), and 8th (T4) postoperative 
weeks. They completed the SF-36 at T1, T3, and T4 to measure bodily 
pain (range 0-100), higher score representing lower pain.
Results: TST was shortest at T2 with a mean change from baseline of 
-135.8 minutes (SD=37.4). Bodily pain was greatest at T3 with a mean 
change from baseline of 12.5 (SD=2.1). Bodily pain was slightly less 
than baseline at T4 (mean change=0.8; SD=-.0.9). At T3, TST was 
positively correlated with bodily pain after cardiac surgery (r=-0.44, 
p<0.001); however, this relationship was not significant at T4. A regres-
sion analysis showed that bodily pain predicted 19.6% of variance in 
TST at T3 (p<0.001). Preoperative TST was a better predictor of TST at 
T4 than bodily pain (R2=26.6; p<0.001).
Conclusion: Cardiac surgery patients experienced bodily pain that short-
ened TST for 4 weeks after surgery. Because preoperative TST predict-
ed TST at 8 weeks after surgery, identifying sleep disturbances before 
adults undergo cardiac surgery may help clinicians identify patients who 
will experience continued short TST after surgical pain has dissipated.
Support (If Any): This study was supported by a grant from NIH NINR 
(K01NR00102) Nancy Redeker PI
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SLEEP DURATION AND KIDNEY FUNCTION IN CHINESE 
ADULTS
Wang W1,3, Huang Z4, Wu Y4, Zhao H4, Wu S1,3,4, Gao X2,3
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Introduction: High prevalence of sleep disorders have been observed 
among individuals with chronic kidney disease (CKD). However, it re-
mains unclear whether sleep disturbance is associated with lower kidney 
function among general populations.
Methods: We thus conducted a cross-sectional study to examine the 
association between sleep duration and kidney function, as assessed 
by estimated glomerular filtration rate (eGFR), among 76744 Chinese 
adults (60810 men and 15934 women; aged 18-95 y) free of CKD in 
2006-2007. Sleep duration (h/d) was collected via a questionnaire. Se-
rum creatinine was assessed via an enzymatic method, which was then 
used to calculate eGFR with a CKD-EPI formula.
Results: We did not find a significant association between sleep duration 
and kidney function. Adjusted mean eGFR was 97.5 mL/min per 1.73 
m2 for those sleeping 6 h/d or less, 97.1mL/min per 1.73 m2 for sleeping 
6.1-7 h/d, 97.5 mL/min per 1.73 m2 for sleeping 7.1-9 hr, and 97.3mL/
min per 1.73 m2 for sleeping 9 h/d or longer, after adjusting for age, 
smoking, education level, body mass index, serum concentration of uric 
acid, C-reactive protein, glucose, and LDL. We did not find significant 
interaction between sleep duration and sex and age, in relation to eGFR.
Conclusion: In this cross-sectional study, we did not find significant as-
sociation between self-report sleep duration and kidney function among 
Chinese adults without CKD.
Support (If Any): In this cross-sectional study, we did not find signifi-
cant association between self-report sleep duration and kidney function 
among Chinese adults without CKD.
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SLEEP, AN EARLY RISK FACTOR FOR ALTERED KIDNEY 
FUNCTION: THE CARDIA STUDY
Ruiter Petrov ME1, Kim Y1, Lauderdale DS2, Lewis CE1, Reis JP3, 
Carnethon M4, Knutson KL2, Glasser SP1

1Medicine, University of Alabama at Birmingham, Birmingham, AL, 
USA, 2Medicine, University of Chicago, Chicago, IL, USA, 3Division 
of Cardiovascular Sciences, National Heart, Lung, and Blood Institute,, 
Bethesda, MD, USA, 4Preventive Medicine, Northwestern University, 
Chicago, IL, USA

Introduction: Few studies have investigated relationships between 
sleep and kidney function, as measured by glomerular filtration rate 
(eGFR). eGFR is elevated in prehypertension and prediabetes, both of 
which predispose to cardiovascular disease (CVD) and chronic kidney 
disease (CKD) risk. Given the association of sleep with other markers 
of CVD, our objective was to determine whether objectively-assessed 
sleep is associated with 10-year changes in eGFR.
Methods: A sample of black and white adults (ages 32-51 years) from 
the Chicago site of the Coronary Artery Risk Development in Young 
Adults (CARDIA) cohort study wore a wrist actigraph for up to six 
nights to record sleep duration and fragmentation in 2003-2005. Par-
ticipants without prior history of CVD, proteinuria, or kidney problems, 
were included in the analysis sample (n=464). The outcome measure 
was change in eGFR estimated with the CKD-EPI equation at three 
clinical examinations during study years 15 (2000-01), 20 (2005-6), and 
25 (2010-11). Generalized estimating equation regression models were 
used to estimate the effect of each sleep parameter on changes in eGFR 
over 10 years controlling for baseline eGFR, demographics, socioeco-
nomic status, health behaviors, body mass index, C-reactive protein, 
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low-density lipoprotein, and reported estimated apnea risk. Subgroup 
analyses by race and sex were conducted.
Results: After adjustment, each one hour decrease in sleep duration 
was significantly associated with a 1.5mL/min/1.73m2 higher eGFR 
(95%CI: 0.3−2.7) over ten years. Sleep fragmentation was not related to 
change in eGFR overall; however, in men and whites each 10% incre-
ment in sleep fragmentation was associated with 0.3mL/min/1.73m2, 
(95%CI: 0.1−0.5) and 0.2mL/min/1.73m2 (95%CI: 0.03−0.4) higher 
eGFR, respectively.
Conclusion: Shorter sleep and fragmented sleep among men and whites 
were related to greater eGFR over 10-year follow-up. Poor sleep may 
contribute to increases in eGFR reaching hyperfiltration rates signaling 
greater risk for CVD and CKD; however further research is needed.
Support (If Any): National Institute of Health/National Heart, Lung, 
and Blood Institute NO1-HC-48047, NO1-HC-48048, NO1-HC-48049, 
NO1-HC-48050, NO1-HC95095

0808
SLEEP DISORDERS AND CLINICAL CORRELATES AMONG 
CHRONIC KIDNEY DISEASE PATIENTS
Williams JM1, McCrae C1, Patton P2, Berry RB3, Rodrigue JR4

1Department of Clinical and Health Psychology, University of Florida, 
Gainesville, FL, USA, 2Department of Surgery, University of Florida, 
Gainesville, FL, USA, 3Division of Pulmonary Medicine, University 
of Florida, Gainesville, FL, USA, 4The Transplant Institute, Beth Israel 
Deaconess Medical Center, Harvard Medical School, Boston, MA, 
USA

Introduction: Past research suggests chronic kidney disease patients 
have more disturbed sleep compared to age/health matched individu-
als. However, this research has used highly variable definitions of sleep 
disorders and has largely studied sleep disorders in isolation. This study 
characterizes symptoms using standard definitions with links to clinical 
correlates.
Methods: Sample included 39 patients (Mean age=53 years, 
SD=13;59% female) recruited from transplant surgery and nephrology 
clinics at the University of Florida (30% with kidney functioning in stag-
es 3-5, moderate to severe kidney impairment). All patients completed 
health surveys and questionnaires, one night of ambulatory PSG, and 
two weeks of sleep diaries. Statistical analyses were conducted using 
linear regression and multilevel modeling.
Results: 36% of the sample displayed symptoms of sleep disordered 
breathing (SDB;AHI>5), with AHI of 17.8 (SD=14.5). Higher AHI 
scores were significantly related to greater BMI, napping, and caffeine 
consumption, F(5,28)=4.24,p<.01,R=.66. AHI was not related to fatigue 
or mood in this sample. 72% of the sample met criteria for clinically sig-
nificant insomnia, defined as >30 minutes of sleep onset latency or wake 
after sleep onset. Average nightly total wake time for individuals with in-
somnia symptoms was 95.5 minutes (SD=45.4). Increased napping was 
related to above average nightly total sleep time(TST;p<.05). Increased 
evening fatigue was related to increased total wake time(TWT;p<.05).
Conclusion: Rates of sleep disorders are high among individuals with 
chronic kidney disease and suggest an unmet need for the assessment 
and treatment of sleep disorders in this population. The non-significant 
effect for fatigue or mood disturbance in predicting AHI suggest that 
these symptoms may not be as meaningful in identifying SDB in this 
population. This is likely related to high rates of fatigue in this popula-
tion regardless of AHI. Instead, compensatory strategies, such as napping 
and caffeine consumption, may be better indications of sleep problems.

0809
WITHDRAWN

0810
INADEQUATE SLEEP AND OBESITY IN THE US 
POPULATION OVER THE LAST FOUR DECADES
Pandey A1, Jean-Louis G1, Sarpong DF2, Williams N1, Zizi F1, 
Youngstedt SD3, Ogedegbe G4

1SUNY Downstate Medical Center, Brooklyn, NY, USA, 2RTRN-
DCC, SHS and RCMI-CEH, Jackson State University, Jackson, MS, 
USA, 3Department of Exercise Science, Arnold School of Public 
Health, University of South Carolina, Columbia, SC, USA, 4Center for 
Healthful Behavior Change, Division of Internal Medicine, NYU, New 
York, NY, USA

Introduction: Epidemiologic studies show a U-shaped relationship be-
tween inadequate sleep (<7 or >8hours) and obesity (BMI >30kg/m2). 
We examined the hypothesis that inadequate sleep is independently re-
lated to obesity, and that associations have remained stable over time.
Methods: The National Health Interview Survey (NHIS) provides a 
unique dataset to ascertain associations between inadequate sleep and 
obesity. NHIS is a nationally representative cross-sectional household 
survey of non-institutionalized US adults (≥18 years). During face-to-
face interviews, respondents (n=192,657) provided socio-demographics, 
health risks, and professionally diagnosed chronic conditions. Respon-
dents estimated habitual sleep duration. Complex survey analysis tech-
niques were used to account for weights, strata and clusters in the survey 
design. Logistic regression models (PROC SURVEYLOGISTIC; SAS 
9.1.2) were used to obtain prevalence of short and long sleep, while as-
sessing effects of several confounders.
Results: Prevalence of obesity increased from 9.9% to 27.4%. Whereas 
prevalence of short sleep has increased from 21.6% to 29.1%, preva-
lence of long sleep decreased from 11.6% to 7.8%. Of note, the data 
show a a plateau in 2006 with a prevalence of reported short sleep of 
29.5%. Using multivariate-adjusted regression analyses, we found in-
creased odds of obesity associated with short sleep in 1977 through 
2009, ranging from 20% to 49%. Odds of obesity conferred by long 
sleep ranged from 7% to 18%, but results did not reach significance for 
all years. Using hierarchical multivariate-adjusted regression analysis, 
aggregating 1977-2009 data, we found short sleepers had 34% greater 
odds of being obese, relative to 7-8hrs sleepers. Likewise, long sleepers 
had 12% greater odds of obesity. Odds of being obese associated with 
inadequate sleep increased by 4% every three years.
Conclusion: Our findings support the hypothesis that prevalence of 
short sleep has gradually increased over the last four decades, although 
it may have reached a plateau in 2006. Inadequate sleep was associated 
with obesity for each available year of assessment.
Support (If Any): This work was supported by funds from NIH 
(RO1HL78566, R01MD004113, and R25HL105444).

0811
PHYSICAL AND MENTAL HEALTH-RELATED QUALITY OF 
LIFE, SLEEP QUALITY, AND FUNCTIONAL OUTCOMES IN 
ADULTS WITH TYPE 2 DIABETES
Chasens ER1, Korykowski M2, Sereika SM1, Burke LE1, Strollo PJ2

1Health & Community Systems- Nursing, University of Pittsburgh, 
Pittsburgh, PA, USA, 2Department of Medicine, University of 
Pittsburgh, Pittsburgh, PA, USA

Introduction: The purpose of this study was to examine the association 
of sleep quality and functional outcomes sensitive to sleep disturbances 
on physical and mental health related quality of life (HRQoL) in adults 
with type 2 diabetes.
Methods: The study is an analysis of baseline data from a double-
blinded, randomized clinical trial (OSA, Sleepiness and Activity in 
Diabetes Management). Variables include 1) HRQoL measured by the 
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Medical Outcomes Short-Form Physical Component (SF-36 PC) and 
Mental Component (SF-36 MC), 2) sleep quality measured by the Pitts-
burgh Sleep Quality Index (PSQI), and 3) functional outcomes sensi-
tive to sleep disturbance measured by the Functional Outcomes of Sleep 
Questionnaire (FOSQ) total score and subscale scores for General Pro-
ductivity, Social Outcomes, Activity Level, Vigilance, and Intimate Re-
lationships/ Sexual Activity. Demographic data were collected; height, 
weight, and AIC levels were measured. Data were analyzed using de-
scriptive, correlation and regression analyses. The level of significance 
was set at p<.05.
Results: The sample (N= 116, 55% female, 47% White) was obese 
(mean ± SD BMI =35 ± 6.76) and had inadequate glucose control (mean 
A1C = 7.39 ± 1.57). Higher physical HRQoL (SF-36 PCS) was as-
sociated (p-values <.05) with better sleep quality (r = -.25), improved 
functional outcomes (r = .22), increased activity (r =.28) and general 
productivity (r =. 22). Higher mental HRQoL (SF-36 MCS) was associ-
ated with improved sleep quality (r = -.41), improved total functional 
outcomes (r = .49), increased activity level, social outcomes, vigilance, 
and general productivity (r = .33 to .55, all p-values <.01). Using re-
gression analysis, sleep quality was identified as a predictor (p<.05) of 
physical HRQoL and mental HRQoL while controlling for age, race, 
education, BMI, and marital status.
Conclusion: Poor sleep quality and reduced functional ability due to 
sleepiness is negatively associated with mental and physical HRQoL in 
adults with type 2 diabetes.
Support (If Any): This research was supported by a grant from the Na-
tional Institutes of Health, National Heart Lung and Blood Institute HL 
089522 (E. Chasens) and through Grant Numbers UL1 RR024153 and 
UL1TR000005. CPAP and sham-CPAP devices obtained via loan agree-
ment from Philips-Respironics, Inc.

0812
ASTHMATIC PATIENTS ARE NOT AWARE OF SYMPTOMS 
OF OBSTRUCTIVE SLEEP APNEA: PRELIMINARY DATA
Krueger K1, Carlos K1, Prado AF2, Malta DB1, Malta JS1, Freire T1, 
Carvalho LB1, Martins DT1, Prado LB1, Prado GF1

1Neuro-Sono Neurology, Universidade Federal de Sao Paulo, Sao 
Paulo, Brazil, 2Universidade de Sao Paulo, Sao Paulo, Brazil

Introduction: Obstructive sleep apnea syndrome (OSAS) and asthma 
are highly prevalent. There is a high chance that asthmatic patients also 
present OSAS. This study aims to verify whether the asthmatic patient 
can recognize the OSAS as comorbidity.
Methods: We evaluated 12 patients with OSAS and moderate to severe 
asthma treated in the emergency room of the Hospital São Paulo, Escola 
Paulista de Medicina, Universidade Federal de São Paulo. All patients 
did a polysomnography 2 to 3 weeks after a compensation of the acute 
asthmatic attack. Six patients with OSAS were directed to the sleep out-
patient clinic, where they underwent a clinical interview with a specialist 
in sleep disorders. They were asked specifically symptoms associated 
with OSAS. Polysomnography and diagnosis of OSAS were performed 
as recommended by the American Academy of Sleep Medicine.
Results: Six patients had polysomnographic diagnosis of OSAS (50%). 
Three patients presented light OSAS (5 to 15 events/hour), 2 presented 
moderate OSAS (15-30 events/hour) and 1 presented severe OSAS (>30 
events/hour). All patients knew they snored and 2 of them had excessive 
daytime sleepiness. The patients attributed their daytime condition only 
to asthma, even though they had heard of OSAS.
Conclusion: Asthmatic patients do not recognize OSAS as responsible 
for some of the symptoms that reduces their quality of life. They attri-
bute their condition only to asthma. These preliminary data suggest the 
need for educational programs for asthmatic patients.
Support (If Any): Supported by Fapesp # 2009/16758-4, 2012/04714-5

0813
DOES THE HIGHER RISK OF OBSTRUCTIVE SLEEP APNEA 
HYPOPNEA SYNDROME (OSAHS) PREDICT AN INCREASED 
LENGTH OF STAY IN THE PACU IN PATIENTS WITH 
BLADDER CANCER UNDERGOING CYSTOSCOPY?
Patel P1,2, French K2, Faiz S2,1, Faruki AS1,2, Bashoura L2, Goravanchi 
F2, Sarkiss M2, Balachandran D2,1

1Pulmonary, Critical Care and Sleep Medicine, University of Texas 
Health Science Center, Houston, TX, USA, 2Pulmonary, MD Anderson 
Cancer Center, Houston, TX, USA

Introduction: 2% of women and 4% of men between the ages of 35 
and 65 are afflicted with OSAHS. It is also estimated that over 80% 
with this disorder undergoing sedation for surgery are undiagnosed and 
at an increased risk of peri-operative complications. Our hypothesis 
predicted that a positive STOP (snoring, tiredness, observed apnea and 
blood pressure) questionnaire will predict an increased length of stay in 
the post anesthesia acute care unit (PACU) in bladder cancer patients 
undergoing cystoscopy.
Methods: IRB approval was obtained for retrospective cohort study 
in the Ambulatory Care Center of MD Anderson Cancer Center from 
June 2011 to September 2011. The STOP questionnaire was admin-
istered. Patients were divided into low risk and high risk groups for 
suspected sleep apnea. All patients underwent MAC anesthesia via a 
laryngeal mask airway.
Results: Total 163 (139 low risk LR, 24 high risk HR) patient’s charts 
were reviewed. Mean age was 67.3 years and 68.3 years for the low risk 
and high risk group respectively (P=0.579); there were 76% male and 
83.3% male respectively (P=0.6). BMI and known history of OSA were 
higher in the HR group: (27.6, 32.1) and (8.6%, 45.8%), respectively. 
LOS in PACU was 147 minutes for the LR group and 187 minutes for 
the HR group (P=0.498).Number of times O2 saturation less than 93% 
(on <5 L oxygen) was higher in HR group (P=0.040). For each addi-
tional time SpO2 fell below 93 PACU LOS increased by 10.1 minutes 
(P=0.001). Age was correlated with higher LOS and for each additional 
year of age PACU LOS increased by 9.4 minutes (P=0.005). BMI did 
not correlate with increased LOS.
Conclusion: LOS trended higher in patients at higher risk for sleep ap-
nea cancer but was not statistically significant. Age and number of oxy-
gen desaturations are weakly correlated with increased LOS.

0814
LOWER BMI IS A PREDICTOR OF OBSTRUCTIVE SLEEP 
APNEA IN ELDERLY THAI HYPERTENSIVE PATIENTS
Sawanyawisuth K1, Chindaprasirt J1, Senthong V1, Makarawate P1, 
Limpawattana P1, Domthong A1, Siralucks S1, Chumjan S2

1Medicine, Khon Kaen University, Khon Kaen, Thailand, 2Outpatient 
Section, Srinagarind Hospital, Khon Kaen, Timor-Leste

Introduction: The prevalence of obstructive sleep apnea (OSA) is 40% 
in hypertensive patients. Clinical features of OSA in hypertensive pa-
tients may be varied by age or race. We studied clinical differences of 
OSA in Thai hypertensive patients with age over or fewer than 60 years. 
The results may apply to other Asian countries.
Methods: We retrospectively reviewed medical records of OSA patients 
treated at hypertension/sleep clinic at Srinagarind hospital, Khon Kaen 
University between 2010 and 2011. The inclusion criteria were hyper-
tensive patients who had at least one symptom of OSA and had been 
tested for sleep study. Rate and clinical features of OSA were studied. 
Predictors of having OSA in hypertensive patients age over 60 years 
were identified by multiple logistic regression analysis.
Results: During the study period, 49 patients met the criteria. Of those, 
42 patients (85.71%) had apnea-hypopnea index more than 5/hour. The 
common symptoms of OSA were snoring (100%), daytime sleepiness 
(28.57%), unexplained nocturia (28.57%), andgastroesophageal reflux 
disease (28.57%). The numbers of patients with age less than 60 years 
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and more than 60 years were 20 and 22 cases, respectively. Most patients 
(88.10%) had well-controlled blood pressure level. Only BMI was signif-
icantly associated with OSA induced hypertension in patients aged over 
or equal to 60 years. The adjusted odds ratio was 0.715 (0.535, 0.956).
Conclusion: OSA is very common in Thai hypertensive patients who 
have at least one symptom of OSA with age range of 40-70 years. Lower 
BMI is a predictor of having OSA in elderly Thai hypertensive patients.

0815
MEDICAL ICU SLEEP DEPRIVATION: FREQUENT 
NOCTURNAL ROOM ACTIVITY
Knauert MP1, Yaggi HK1, Redeker NS2, Pisani M1

1Pulmonary, Critical Care and Sleep, Yale University School of 
Medicine, New Haven, CT, USA, 2Yale University School of Nursing, 
New Haven, CT, USA

Introduction: Sleep deprivation is an important problem for medical in-
tensive care unit (MICU) patients. We believe modifiable environmental 
factors contribute to sleep fragmentation, decreased restorative sleep, and 
increased arousals. Our research objective was to determine the number 
and length of overnight in-room patient disturbances in the MICU.
Methods: MICU patients receiving usual care underwent overnight 
(8:00 PM to 8:00 AM) video monitoring. The patient room door and 
the lower legs of room entrants were monitored via use of an infrared, 
motion detecting, low-light camera. Time and date stamped recordings 
were scored for number and length of entrances. We used this data to 
calculate the frequency and time of in-room quiet periods.
Results: Overnight periods were divided into 3 nocturnal blocks: 8:00 
PM to midnight (block1), midnight to 4:00 AM (block 2) and 4:00 AM 
to 8:00 AM (block 3). There were an average number of 10.0, 7.8 and 
12.3 room entrances during the first, second and third blocks respec-
tively. The average lengths of entrances were 9.4 minutes (min) in block 
1, 11.9 min in block 2 and 8.0 min in block 3. Quiet periods had an aver-
age length of 17.4 min (block 1), 34.9 min (block 2) and 14.0 min (block 
3). There were no quiet periods greater than 60 minutes observed during 
blocks 1 or 3; less than one third of patients experienced any quiet period 
greater than 60 minutes during block 2.
Conclusion: MICU patients experience profound environmental disrup-
tion. Room entrances by caregivers occur frequently and compromise a 
significant portion of the overnight sleep time. As a result patients have 
only brief quiet periods during which sleep can occur. Reorganization 
and consolidation of patient care activities could provide significant im-
provements in quiet time and may lead to improved MICU patient sleep.
Support (If Any): 1P20NR014126-01: Yale Center for Sleep Distur-
bance in Acute and Chronic Conditions

0816
COMORBIDITY RISK FOR SPANISH-SPEAKING MEXICAN 
AMERICANS WITH SLEEP PROBLEMS
Baldwin CM1, Choi M1, Reynaga-Ornelas L1,2, Ruiter ME3, Quan SF4,5

1College of Nursing & Health Innovation, Arizona State University, 
Phoenix, AZ, USA, 2School of Nursing & Obstetrics, Universidad de 
Guanajuato, Leon, Mexico, 3University of Alabama at Birmingham, 
Birmingham, AL, USA, 4College of Medicine, University of Arizona, 
Tucson, AZ, USA, 5Division of Sleep Medicine, Harvard Medical 
School, Boston, MA, USA

Introduction: Sleep problems, including insomnia, snoring and restless 
legs have been associated with cardiovascular (CVD) and pulmonary dis-
ease (PD), diabetes (DM) and depression. Few studies have investigated 
sleep problems and morbidity risk of Spanish-speaking Hispanics. This 
work examines such risk among Spanish-speaking Mexican Americans.
Methods: Central Arizona residing Spanish-speaking Mexican Ameri-
cans with a minimum 5th grade reading level were recruited by flyers at 
neighborhood health clinics to complete demographics, a health history 
and the Spanish-translated and validated Sleep Heart Health Study Sleep 

Habits Questionnaire. Using SPSSv20 software, presence/absence of 
sleep disorders and comorbidities were examined using frequencies and 
Chi-square to determine Relative Risk Ratios (RR) with 95% confidence 
intervals (CI). Significance was set at p<0.05.
Results: Participant (N=204) demographics were 56% women; mean 
age=40.5 years; mean education=10 years; mean BMI=27.2; and 46% 
uninsured. Leading sleep problems were loud snoring (32%), non-re-
storative sleep (23%), restless legs (23%), difficulty staying (22%) and 
falling (18%) asleep, daytime sleepiness (11%) and witnessed apnea 
(6%). Mexican Americans with these sleep complaints were at 2.20 
(CI=1.1-4.2) to 3.74 (CI=2.0-6.8) greater risk for having CVD, PD, DM 
or depression compared to Mexican Americans without these sleep com-
plaints (unadjusted).
Conclusion: Findings for Spanish-speaking Mexican Americans are 
consonant with associations between sleep disorders and comorbid con-
ditions in large cross-sectional studies in the United States. As in this 
study, education level, insurance status and language barriers have also 
been linked to sleep health disparities among Hispanics. Future work 
should examine the extent to which these sleep disorders and access to 
care issues are associated with morbidity risk among other racial/ethnic 
minorities in the United States.
Support (If Any): This work was supported through NIH NICHD 
Grant #1R03 HD051678A2 ‘Spanish Translation and Validation of a 
Sleep Measure’ (PI: CM Baldwin).

0817
NATURAL HISTORY OF INSOMNIA IN BREAST CANCER 
PATIENTS
Fleming L1, Randell K1, Morrison D1, Paul J3, Espie CA2

1Health and Wellbeing, University of Glasgow, Glasgow, United 
Kingdom, 2Neuroscience and Psychology, University of Glasgow, 
Glasgow, United Kingdom, 3Clinical Trials Unit, Beatson West of 
Scotland Cancer Centre, Glasgow, United Kingdom

Introduction: Epidemiological studies show that both acute and per-
sistent sleep disturbance is highly prevalent in breast cancer patients. 
The onset of sleep disruption commonly occurs at diagnosis and once 
established, this pattern of poor sleep often becomes persistent. Despite 
its prevalence and persistence, and despite considerable evidence that 
Cognitive Behaviour Therapy (CBT) is a feasible and effective treat-
ment, insomnia remains a neglected problem. This may be partly due to 
the uncertainty around when CBT would be most usefully implemented. 
In order to address this issue, this study will track the natural history 
of insomnia in breast cancer patients and report on the optimal time to 
provide CBT within cancer care settings.
Methods: This on-going study tracks 250 newly diagnosed breast can-
cer patients, gathering data on sleep, cancer-related and stress-response 
symptoms. This interim analysis reports data from the first 92 partici-
pants. Median age of the sample is 60 years. 52% have a stage 1 tumour 
(X1), 37% have X2, 9% have X3 and 2% have X0. 95% of the sample 
has undergone radiotherapy and 48% have had chemotherapy.
Results: Preliminary analyses reveal a pre-diagnosis median ISI score 
of 1.5, increasing to 9.0 at diagnosis. Scores remained in the sub-clin-
ical insomnia range at months 3 (9.0) and 6 (8.0), improving slightly 
at month 9 (7.0). At baseline, ISI scores were significantly correlated 
with fatigue and depression (p<0.05) but not with anxiety. At 3, 6 and 9 
months following diagnosis, increasing ISI scores were associated with 
worsening fatigue, depression and anxiety.
Conclusion: Early results suggest significant deterioration in sleep pat-
tern and quality occurring around cancer diagnosis. This pattern remains 
consistent throughout active cancer treatment and sleep does not return 
to pre-diagnosis status after treatment completion. This study will pro-
vide important information about the natural history of sleep disturbance 
in this population, with implications for treatment and prevention.
Support (If Any): The study is funded by a project grant from Breast 
Cancer Campaign (2010MayPR07).
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A PILOT STUDY EXAMINING THE NATURE OF SLEEP 
DISTURBANCE IN GYNECOLOGIC ONCOLOGY PATIENTS 
RECOVERING FROM SURGERY
Rumble M1, Costanzo E1, Rose S2, Nelson A1, Benca R1

1Psychiatry, University of Wisconsin, Madison, WI, USA, 2Obstetrics 
and Gynecology, University of Wisconsin, Madison, WI, USA

Introduction: Sleep disturbance is a common quality-of-life concern 
for gynecologic oncology patients that has received little research atten-
tion. Furthermore, recent evidence demonstrates an association between 
sleep-disordered breathing and cancer mortality in a community sample. 
The current study examined the nature of activity-rest pattern dysregula-
tion, insomnia, and sleep apnea in gynecologic oncology patients as they 
recover from surgery.
Methods: Women who were undergoing surgery for an endome-
trial or ovarian malignancy (N=36; Xage=59.5(9.3); Xbody mass in-
dex=36.1(12.1)) underwent assessment directly after surgery and 1 
and 4 months post-surgery. Each assessment included a 3-day period 
of actigraphy to assess activity-rest pattern dysregulation and comple-
tion of the Insomnia Severity Index (ISI) and STOP-BANG apnea risk 
questionnaire.
Results: Using linear mixed models, results demonstrated improvement 
over the recovery period in activity-rest pattern dysregulation as measured 
by increased mesor (i.e., mean activity level; F(1,35)=23.9,p<0.0001), 
increased amplitude (i.e., rhythm height; F(1,35)=29.8,p<0.0001), and 
earlier acrophase (i.e., time of day rhythm peaks; F(1,35)=7.3,p=0.01). 
Similar results were found for the ISI (F(1,35)=22.1,p<0.0001). Howev-
er, at study end, 28% of participants continued to have clinically signifi-
cant insomnia severity. At study start, 3 participants reported a diagnosis 
of sleep apnea, and 61% of the remaining participants were at high-risk 
for apnea. At study end, 4 participants reported a diagnosis of sleep ap-
nea, and 59% of the remaining participants were at high-risk for apnea.
Conclusion: A variety of sleep difficulties were present for these patients 
directly post-surgery. Sleep difficulties improved for some individuals, 
but remained for others. Future research should continue to understand 
sleep disturbance in this population and how it relates to other clinically-
relevant outcomes to best optimize cancer recovery.
Support (If Any): University of Wisconsin Carbone Cancer Center 
Clinical/Translational Pilot Project Award

0819
THE CHANGING ASSOCIATION BETWEEN SLEEP, 
INSOMNIA, AND CANCER-RELATED DISTRESS OVER 
TIME IN WOMEN WITH BREAST CANCER
Vanderwal GS1, Lichstein KL1, Perkins CK2

1Psychology, The University of Alabama, Tuscaloosa, AL, USA, 
2Lewis and Faye Manderson Cancer Center at DCH Regional Medical 
Center, Tuscaloosa, AL, USA

Introduction: The initial association between comorbid insomnia and 
any medical condition is dynamic and volatile. This study explored the 
association between sleep and the breast cancer near the onset of the 
cancer diagnosis for individuals with a prior history of insomnia symp-
toms (chronic premorbid insomnia; CPI) and individuals who developed 
insomnia symptoms after their cancer diagnosis (insomnia secondary to 
cancer; ISC). Changes in the association between sleep and cancer-relat-
ed distress over time were also examined.
Methods: Participants were 29 women newly diagnosed (<6 weeks) 
with breast cancer who met basic insomnia criteria at their initial as-
sessment. They completed intermittent sleep and cancer stress question-
naires over a two month period (28 total assessment days) as well as 
baseline and post observation measures. CPI and ISC were defined by 
presence of pre-cancer diagnosis sleep disturbance.
Results: CPI have higher levels of insomnia severity (t(29) = -3.00, 
p < .01) and breast cancer symptom severity (t(29) = -3.07, p < .05) than 

ISC. Sleep and cancer stress were significantly correlated at baseline for 
the entire sample, r(29) = .57, p < .01. ISC individuals showed a pattern 
of strong association between sleep severity and cancer severity at base-
line (r(12) = .60, p < .05) that was no longer significance two months 
later. CPI individuals showed a consistent pattern of no significant asso-
ciations between sleep severity and cancer stress at baseline (r(17) = .39, 
ns) or at the 2 month post-assessment. Change in the correlation be-
tween breast cancer stress and sleep over the 2 month assessment period 
were explored by creating 28 separate correlations between breast can-
cer symptom severity and standard sleep parameters across participants 
and then completing a series of regression analyses. The relationship 
between cancer symptom severity and WASO (β = -.531, t(29) = -3.14, 
p < .01) and cancer symptom severity and number of awakenings 
(β = -.621, t(29) = -3.96, p < .01) showed a decline in strength over time.
Conclusion: The current study effectively monitored the changing asso-
ciation between insomnia severity and breast cancer symptom severity 
for individuals with and without prior insomnia. It also found Initial evi-
dence that the strength of the relationship between these two symptom 
sets weakens over time. This suggests that comorbid insomnia symp-
toms, though initially related to another condition, can quickly develop 
into a more primary and self-sustaining problem.

0820
EXCESSIVE FRAGMENTARY MYOCLONUS (EFM) IN THE 
MACHADO-JOSEPH DISEASE (SCA3)
Santos DF, Silva GM, Pedroso JL, Barsottini OG, Shiraishi DR, 
Carvalho LB, Prado LB, Prado GF
Neuro-Sono, Unifesp, São Paulo, Brazil

Introduction: The SCA3 is a neurodegenerative disease that usually 
leads to an important functional impairment that is also irreversible. This 
disease usually presents several clinical findings from cerebellar ataxia 
to Parkinsonism, dystonia, peripheral neuropathy and lower motor neu-
ron disease. Furthermore, recent studies have pointed out the presence 
of a neurodegenerative process that is more diffuse and has non-motor 
symptoms that can be undiagnosed, like sleep disorders. Some studies 
show a high incidence of symptoms related to sleep disorders in these pa-
tients, such as excessive daytime sleepiness, insomnia, obstructive sleep 
apnea, REM sleep behavior disorder and restless legs syndrome. In this 
study, we aim to report the incidence of excessive fragmentary myoclo-
nus (EFM) in patients with clinical and molecular diagnosis of SCA3.
Methods: We recruited 44 patients diagnosed with SCA3 and 44 con-
trols. All of them underwent polysomnography (PSG) and were evalu-
ated for the presence of EFM. The EFM was defined according to the 
criteria of the American Academy of Sleep Medicine as EMG activity 
in the limbs lasting less than 150msec, with a frequency of five poten-
tial per minute for at least 20 minutes of non-REM sleep that is not yet 
characterized as specific disorder of sleep. We used the Qui-square and 
Fisher to assess the presence of EFM between SCA3 and control group, 
considering p<0.05.
Results: Among patients diagnosed with SCA3, 50% had EFM during 
PSG, being significantly more frequently when compared to the control 
group (p<0.0001). Among patients of SCA3 group, men showed EFM 
more frequently when compared with women (p=0.03).
Conclusion: The EFM is highly prevalent in patients with SCA3. 
Among this group, the prevalence is higher in men. These data suggest 
the need for further research and clinical correlation of this phenomenon 
in SCA3 patients.
Support (If Any): Supported by MEC/UNIFESP/COREME.
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0821
SLOW-WAVE SLEEP AWAKENING FREQUENCY AND 
PARASOMNIAS COMPLAINTS IN MACHADO-JOSEPH 
DISEASE (SCA3)
Silva GM, Santos DF, Pedroso JL, Shiraishi DR, Barsottini OG, 
Carvalho LB, Prado LB, Prado GF
Neuro-Sono, Neurology, Unifesp, São Paulo, Brazil

Introduction: Machado-Joseph Disease, also known as Spinocerebellar 
Ataxia type 3 (SCA3) may be the most common dominantly inherited 
ataxia in the world. In neurodegenerative diseases, sleep disorders have 
been recognized, although still under or even misdiagnosed. In the spe-
cific ataxia group, studies have been emerging now to clarify the variety 
of sleep disorders in this population.
Methods: 44 SCA 3 patients and 44 controls were selected and submit-
ted to a polysomnography. They were evaluated for the awakening from 
slow-wave sleep presence. All of one answered the John Hopkins model 
survey about sleep complaints, including the ones which could suggest 
parasomnias. There have been used the Qui-square and Fisher tests to 
research slow-wave sleep awakening presence comparing the SCA3 pa-
tients group and the controls, for p<0.05.
Results: Among the SCA3 patients, 73% have had slow-wave sleep 
awakening during the polysomnography time, with a significant higher 
frequency compared with control patients group (p<0.0001), without 
difference between males and females. Complaints related to parasom-
nias were observed with higher frequency in the patients with slow-
wave sleep awakening.
Conclusion: Sleep disorders are common complaints in SCA3 patients, 
and among the parasomnias just the REM behavioral disturbance has 
been described as prevalent in this population in literature. In the pres-
ent study there have been observed that SCA3 patients present a higher 
slow-wave sleep awakening quantity and these events have been associ-
ated with higher prevalence of parasomnias complaints in this group. 
These findings etiology has not yet been explained.
Support (If Any): Supported by MEC/UNIFESP/COREME.

0822
A SYMPTOM CLUSTER MODEL OF SLEEP AND FATIGUE 
AMONG PATIENTS WITH CANCER
Simpson S1, Kloss JD1, Barsevick A2

1Psychology, Drexel University, Philadelphia, PA, USA, 2Medical 
Oncology, Thomas Jefferson University, Philadelphia, PA, USA

Introduction: Sleep disturbance is one of the most distressing symptoms 
among patients with cancer and is associated with negative outcomes 
of decreased quality of life, poor treatment compliance, or physical or 
psychological symptoms such as pain, fatigue, and depressed mood. 
Conceptualizing symptoms as clusters is a way to investigate sleep dis-
turbance and its relationships to other physical and psychological symp-
toms commonly experienced in patients with cancer. The study purpose 
was to evaluate the role of sleep disturbance among a cluster of symp-
toms commonly experienced in patients with cancer using a prospective 
mediation model. It was hypothesized that pain and depressed mood 
would mediate the relationship between sleep disturbance and fatigue 
over a one month period.
Methods: A secondary analysis using data collected from a pilot study 
of symptom clusters in patients with cancer undergoing chemotherapy 
was conducted. The sample consisted of 104 patients with heteroge-
neous diagnoses of cancer (82.7% female, 90.4% Caucasian, mean age 
of 55.6). Indices of physical and psychological symptoms were collected 
at three time points, (T1, T2, T3), during a one month period and ana-
lyzed using a prospective meditational model.
Results: Bootstrapping analyses indicated that our proposed model 
was significant. Pain (IE=.060, se=.033, LL=.0117, UL=.1420) and de-
pressed mood (IE= .023, se =.017, LL=.0004, UL=.0686) at T2 medi-
ated the relationship between sleep disturbance at T1 and fatigue at T3.

Conclusion: Symptom experiences in patients with cancer are complex. 
This model may provide one potential avenue to develop interventions 
that target not only individual symptoms but also consider how symp-
toms interact within the symptom cluster. Findings provide insight into 
mechanistic properties of the symptom experience, provoking ideas 
for future studies aimed at ideal treatment of symptom suffering in pa-
tients with cancer such as treating multiple symptoms within the cluster 
through the treatment of a single symptom.

0823
SHOULD SCREENING FOR OBSTRUCTIVE SLEEP APNEA 
BE ROUTINE FOR PRIMARY CARE PATIENTS WITH 
METABOLIC SYNDROME?
Bailes S1,4, Baltzan M3,7,4, Grad R1,4, Pavilanis A2,4, Rizzo D1,5, 
Samadian F5,1, Tran D1,4, Creti L1, Fichten CS1,4,6, Libman E1,4

1Jewish General Hospital, Montreal, QC, Canada, 2St. Mary’s Hospital 
Centre, Montreal, QC, Canada, 3OSR Medical, Montreal, QC, Canada, 
4McGill University, Montreal, QC, Canada, 5Universite de Montreal, 
Montreal, QC, Canada, 6Dawson College, Montreal, QC, Canada, 
7Mount Sinai Hospital Centre, Montreal, QC, Canada

Introduction: Obstructive sleep apnea (OSA), though very prevalent 
in older, primary care patients, is difficult to detect based on patient-
reported symptoms alone, and is, therefore, under-recognised and under-
treated. A large percentage of older, primary care patients are diagnosed 
and treated for components of the metabolic syndrome (MSC) (i.e., 
hypertension, hyperlipidemia, diabetes, obesity). Recent research has 
implicated OSA as an independent risk factor for the metabolic syn-
drome. The present study examines the presence and severity of OSA 
in a previously unscreened sample of older, primary care patients with 
and without MSCs.
Methods: 56 patients (64% women, mean age = 54) were recruited 
from two Montreal family practice settings. Participants were offered an 
overnight polysomnography study in a board certified sleep laboratory. 
Data were collected regarding their current health status, including BMI, 
diagnoses of hypertension, hyperlipidemia, and diabetes.
Results: A very high percentage of the participants (87%) received a 
diagnosis of OSA. Of those with OSA, 57% percent had a current di-
agnosis of one or more MSCs. Of those with at least one MSC, 85% 
had OSA. The mean respiratory disturbance index (RDI) increased and 
the mean oxygen saturation (SpO2) decreased with increasing number 
of MSCs. Severe OSA, RDI > 40, was associated with the presence of 
either hypertension or hyperlipidemia; particularly severe OSA was as-
sociated with obesity (RDI > 60). The most severe reduction of SpO2 
was associated with the presence of diabetes (n = 10).
Conclusion: In this previously unscreened, older primary care sample, 
we found a high presence of OSA. The type and number of metabolic 
syndrome conditions were associated with increased severity of respi-
ratory disturbance and oxygen desaturation. Though these results may 
be limited to patients motivated to pursue a sleep assessment, they 
suggest that the presence of any MSC should prompt a referral for 
OSA screening.
Support (If Any): Canadian Institutes of Health Research

0824
NEURO-SONO SCALE STRATIFIES RISK OF OSAS IN 
ASTHMATIC PATIENTS: PRELIMINARY DATA
Malta JS1, Carlos K1, Krueger K1, Prado AF2, Prado LB1, Freire T1, 
Souza-Silva W1, Martins DT1, Carvalho LB1, Prado GF1

1Neurology, Universidade Federal de Sao Paulo, Sao Paulo, Brazil, 
2Universidade de Sao Paulo, Sao Paulo, Brazil

Introduction: Neuro-Sono Scale (NSS) predicts the chance of OSAS 
occurrence according to the variables: high blood pressure (HBP), snor-
ing, vascular disease, body mass index (BMI), age and neck circum-
ference (NC). Although asthma and OSAS are quite prevalent many 
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asthmatic patients attribute eventual daytime symptoms only to asthma. 
Both physicians and patients may not be aware of the simultaneity of 
these diseases, and patients with moderate/severe asthma may experi-
ence daytime symptoms similar to patients with OSAS, biasing the use 
of scales like the Berlin. This study aims to determine whether the NSS 
is useful in risk stratification of patients with asthma and OSAS.
Methods: We applied the NSS in 12 patients with moderate to severe 
asthma at the emergency room of the Hospital São Paulo. The scale final 
score depends on the presence of HBP (1.59 points), snoring (0.52), vas-
cular disease (0.27), BMI 25-30Kg/m2 (0.46), BMI >30Kg/m2 (0.92), 
age of 26-45 (1.57), age of 46-65 (3.14), age >65 (4.71), NC 35-38cm 
(0.55), NC 30-42cm (1.1), NC 43-46cm (1.65), NC >46cm (2.2 points). 
The final score is zero in the absence of HBP, snoring, vascular disease, 
BMI <25, age<25 and NC <35cm. A final score above 3 suggests the 
presence of OSAS. All patients underwent polysomnography. We used 
the Fisher exact test for statistical analysis.
Results: The age ranged from 21 to 90, BMI 22.02 to 49.28Kg/m2. Six 
patients had OSAS on polysomnography and 5 (83%) had scores above 
3 on the NSS (p <0.05).
Conclusion: Even though this is a small sample of patients, the NSS 
proved to be useful in stratifying patients in risk for OSAS. It is an in-
strument of easy application because the data utilized are obtained rou-
tinely in the evaluation of patients. The scale can be easily incorporated 
into routine care.
Support (If Any): Supported by Fapesp # 2009/16758-4, 2012/04714-5.

0825
PATIENTS WITH SEVERE/MODERATE ASTHMA ATTACK 
SHOW ABNORMAL STANFORD SLEEPINESS SCALE 
SCORE: PILOT STUDY
Souza-Silva W1, Malta JS1, Carlos K1, Krueger K1, Prado AF2, 
Prado LB1, Malta DB1, Martins DT1, Carvalho LB1, Prado GF1

1Neurology, UNIFESP, Sao Paulo, Brazil, 2Universidade de Sao Paulo, 
Sao Paulo, Brazil

Introduction: Asthmatic patients have poor quality of sleep due to 
breathing difficulty or nocturnal cough. The emergency physician usu-
ally does not evaluate the degree of sleepiness in these patients. Also 
there are no studies evaluating this population when they seek care in 
asthmatic attack.
Methods: We applied the Stanford Sleepiness Scale (SSS) in 27 patients 
seen in the emergency room (ER) of Hospital São Paulo. Patients had 
moderate/severe asthma and SSS was applied one hour after initial mea-
sures recommended by the Global Initiative for Asthma (GIA). We reas-
sessed the SSS and pulmonary functions a week later in the outpatient 
clinic. The SSS was applied during the morning and afternoon. Scores 
on the SSS range from 1 to 8 (fully alert to sleeping).
Results: Mean SSS in the 27 patients was 3.4 and median was 3. Among 
them, 5 had SSS of 6 (Sleepy, woozy, fighting sleep; prefer to lie down). 
A week later 18 patients returned to the outpatient clinic for further 
evaluation. The average SSS was 2.1 and the median 1.0. One patient 
presented SSS of 4 and two patients SSS of 6. The SSS score decreased 
a week after treatment of the asthma attack (p=0.004).
Conclusion: Patients with moderate/severe asthma have elevated scores 
on the SSS during their stay in the ER. The SSS score decreased one 
week after compensation of the acute asthmatic phase and treatment re-
orientation. It is possible that the patients had poor sleep the night (or 
nights) before the visit to the ER, or that inflammatory mechanism of 
asthma itself, or association with obstructive sleep apnea, are respon-
sible for the sleepiness. It should be noted that the evaluations were per-
formed one hour after the initial measures (GIA), and the patients had 
already received drugs with potential stimulating effects (beta agonist 
and corticosteroid).
Support (If Any): Supported by Fapesp # 2009/16758-4, 2012/04714-5.

0826
ASSESSMENT OF SLEEP DISTURBANCE USING THE 
PITTSBURGH SLEEP QUALITY INDEX AND PATIENT 
REPORTED OUTCOMES MEASUREMENT INFORMATION 
SYSTEM MEASURES IN YOUNG ADULTS WITH CROHN’S 
DISEASE
Benhayon D1,2, Duff KP1, McCarthy FN1,2, Buysse DJ1, Szigethy E1,2

1Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA, 
2Gastroenterology, University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Crohn’s disease (CD) is an incurable inflammatory dis-
ease, often diagnosed during childhood, and accompanied by severe 
medical and psychiatric morbidity. In addition to recurrent bouts of spas-
modic abdominal pain and bloody diarrhea, CD often has extra-intesti-
nal manifestations including severe fatigue and sleep disturbance. These 
are noted both in active and quiescent CD. The aims of this study were to 
characterize sleep disturbance, insomnia, and fatigue in a population of 
young adults with CD (both active and inactive forms) and to correlate 
these measures with other illness-related factors.
Methods: Forty-eight young adults (54% female; 94% Caucasian; mean 
age 23.7) with CD completed the following assessments: Pittsburgh 
Sleep Quality Index (PSQI); Patient Reported Outcome Measurement 
Information System (PROMIS) measures of sleep disturbance, depres-
sion, anxiety, pain, and fatigue; Epworth Sleepiness Scale (ESS); and In-
somnia Symptom Questionnaire (ISQ). Inflammatory markers and CD 
activity indices were also obtained. Descriptive statistics and Pearson’s 
correlations were calculated and considered significant at p < .05.
Results: 56% of subjects reported clinically significant sleep distur-
bance (PSQI > 5; mean score 6.8). 58% of subjects scored higher than 
the population mean on PROMIS-Sleep, with 24% scoring ≥ 1 SD 
than the average population (mean PROMIS T-score 53.03). Daytime 
sleepiness was present in 33% of subjects (ESS ≥ 10; mean ESS 7.28), 
44% met criteria for insomnia based on ISQ, and fatigue was higher 
than average in 69% of the cohort, with 33% scoring ≥ 1 SD than 
the average (PROMIS T-score 55.28). PSQI and PROMIS-Sleep were 
significantly correlated (r = 0.61; p < .001). Fatigue and pain corre-
lated significantly with both sleep measures, whereas inflammatory 
markers did not correlate with either measure. Anxiety and depression 
scores correlated with PSQI, but only depression score correlated with 
PROMIS-Sleep. CD activity was highly correlated with PSQI (0.70; 
p < .001), whereas PROMIS-Sleep was much less closely associated 
(0.34; p < .05).
Conclusion: Sleep symptoms were common in this cohort of young 
adults with CD and correlated with a range of affective and somatic 
symptoms. Sleep problems also correlated with observer-rated CD ac-
tivity, but not inflammatory markers. These cross-sectional data raise 
the possibility that treating sleep problems in CD may have beneficial 
effects on other disabling symptoms of the disease.
Support (If Any): DB receives support from a fellowship grant from 
the American Psychiatric Institute for Research and Education (APIRE) 
and a T32 Post-doctoral Fellowship in Translational Psychiatry from the 
University of Pittsburgh (2T32MH016804-31). KD was supported by a 
University of Pittsburgh Translational Research Training in Sleep Medi-
cine Medical Student Summer Research Fellowship.

0827
ASSOCIATIONS BETWEEN SHORT SLEEP AND 
HEALTHFUL PRACTICES: ROLE OF RACE/ETHNICITY
Racine C, Pandey A, Benoit J, Narcisse P, Donat M, Zizi F, 
Jean-Louis G
SUNY Downstate Medical Center, Brooklyn, NY, USA

Introduction: Several experimental studies have shown that when 
adults are exposed to a restricted sleep schedule they tend to engage in 
unhealthy behavior. The present study ascertained whether short sleep-
ers (<6 hours) are more likely not to engage in healthful practices than 
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individuals sleeping 6-8 hours. We also explored whether race/ethnicity 
affected hypothesized relationships.
Methods: A total of 27,731 Americans (age range: 18-85 years) who 
participated in the 2009 National Health Interview Survey provided data 
for the analysis. They were recruited using a nationally representative 
cross-sectional household, providing socio-demographic and anthro-
pometric measures. Physician-diagnosed chronic conditions were also 
obtained. Respondents estimated habitual sleep duration using full hour 
units; no information on specific sleep disorders was elicited. Health-
related risk behavior included smoking, alcohol use, and lack of moder-
ate physical exercise (≥ 30 minutes/day). Generalized healthful practices 
included health risk behavior in addition to healthcare utilization, medi-
cation adherence, health-seeking information and HIV testing. Data was 
coded and analyzed using SPSS 19.0. Weights provided by NHIS were 
applied in all analyses.
Results: The average age of the participants was 48±18 years; 56% 
were female,82% were white and 18% were black. The prevalence of 
short sleep was 9.4%. Fifty-six percent reported generalized healthful 
practices and 59.4% reported health risk behavior. Generally, 10% of 
respondents reporting short sleep did not engage in healthful practices. 
Logistic regression analysis assessing effects of race/ethnicity on rela-
tionships between short sleep and healthful practices showed that black 
short sleepers had 21% greater odds of not engaging in healthful prac-
tices compared with black healthy sleepers (OR=1.21; CI: 1.01-1.45, p 
<0.01). White short sleepers also showed propensity not to engage in 
healthful practices(OR=1.10; CI: 0.98-1.22, NS).
Conclusion: Our results suggest that short sleepers tend not to engage in 
healthful practices.The finding that fewer black short sleepers engaged 
in such practices should be considered in behavioral intervention studies.
Support (If Any): This work was supported by funds from NIH 
(R01HL78566, R01MD004113, R25HL105444, and P20MD006875).

0828
TOWARD A CIRCADIAN MODEL OF STRESS REDUCTION 
FOR CHRONIC MEDICAL CONDITIONS
Reitav J
1Cardiac Rehabilitation, Toronto Rehabilitation Institute, Toronto, 
ON, Canada, 2Department of Clinical Diagnosis, Canadian Memorial 
Chiropractic College, Toronto, ON, Canada

Introduction: Stress Reduction Programs (SRPs) using mind-body 
techniques have been a cornerstone of managing stress in patients with 
chronic medical conditions. SRPs have consisted of various approaches 
with no unifying theory or standard objectives. The stress system has 
two main duties: an entrained circadian, or daily, function of activat-
ing the organism into activity, and an ‘emergency’ function of activating 
the organism for defense. SRPs have traditionally targeted the emer-
gency function, but targeting both functions could contribute to better 
outcomes. We proposed that: 1) sleep disturbances (SDs) are prevalent 
among SRP participants, and 2) they meaningfully augment measures of 
distress and provide a basis for further improving SRPs.
Methods: Across six years, 541 cardiac, cancer, diabetic and stroke 
patients have enrolled in a six week SRP. Measures of disturbed sleep 
(insomnia, apnea, other SDs) were completed with standard measures of 
stress (distress, anxiety, depression) to examine how sleep and stress are 
related, and how each responds to SRP.
Results: The majority (88%) of medical patients reported SDs. Non-
restorative sleep was the most common concern, followed by insom-
nia and OSA risk. The High OSA risk group did not benefit from SRP 
treatment. Insomnia measures were related to more severe stress among 
patients with PTSD and ADHD.
Conclusion: Results confirmed that SDs are common among medical 
patients attending SRP. Screening for a full range of SDs is recommend-
ed as standard practice for all SRPs. Sleep measures identify those who: 
1) do not respond to SRP treatment (OSA), and 2) have the most distress 
(e.g. PTSD and ADHD). SD can be considered a pathophysiological in-

dex of greater distress. Collectively, these findings support conceptualiz-
ing SRPs as treatments that rebuild circadian efficacy. However, a fully 
integrated circadian model of stress reduction would focus more directly 
on optimizing circadian rhythms through specific sleep interventions.

0829
ASSOCIATIONS OF INSUFFICIENT SLEEP AND OBESITY 
WITH LIFE SATISFACTION
Addison D1, Dillon S1, Williams N1, Ceide M1, Jenkins B2, Zizi F1, 
Casimir GJ1, Jean-Louis G1

1Brooklyn Health Disparities Center, SUNY Downstate Medical 
Center, Brooklyn, NY, USA, 2Jackson State University, Jackson, MS, 
USA

Introduction: Prevalence of insufficient sleep (≤6 hours) and obesity 
(BMI ≥30 kg/m2) have substantially increased over the last 40 years. 
Yet, it is unknown how these factors influence level of satisfaction with 
life, which is associated with general health and well-being. This study 
examined whether insufficient sleep and obesity are independently as-
sociated with life satisfaction.
Methods: Analysis was based on the 2009 Behavioral Risk Factor Sur-
veillance System (BRFSS) data. BRFSS is a CDC-sponsored study, 
which represents the world’s largest ongoing, state-specific, randomized 
survey gathering behavioral risk factors among adults living in house-
holds in the United States [mean age=56 ± 16 years; female=63%]. 
Analysis focused on phone interviews conducted in six representative 
states, soliciting sociodemographic, health, and sleep data, yielding data 
for 37,328 respondents. Respondents were classified as being dissatis-
fied with life if they indicated “dissatisfied” or “very dissatisfied” during 
the survey. Data analysis was performed using SPSS 19, applying ap-
propriate BRFSS weights to adjust for use of complex design.
Results: Of the sample, 88% were white and 12% were black; 63% 
were female, 92% completed HS education, 66% reported yearly in-
come >35K, and 58% were married. Based on logistic regression 
analyses, individuals reporting insufficient sleep had nearly four-fold 
greater odds of being dissatisfied with life, relative to those sleeping 7-8 
hours (OR=3.70, 95% CI: 3.32-4.12, p<0.001). Individuals who were 
obese were 58% more likely to be dissatisfied with life (OR=1.58, 95% 
CI:1.44 -1.74, p<0.001), compared with those of normal weight. Further 
analyses adjusting for sociodemographic and medical confounders (e.g., 
diabetes and hypertension) showed no significant interactions of insuf-
ficient sleep and obesity with life satisfaction.
Conclusion: Our study showed that both insufficient sleep and obesity 
were related dissatisfaction with life. Although insufficient sleep was a 
stronger predictor of dissatisfaction with life, it did not mediate associa-
tions between obesity and satisfaction with life.
Support (If Any): This work was supported by funds from NIH 
(RO1HL78566, R01MD004113, R25HL105444, and P20MD006875).

0830
ASSOCIATION OF OBESITY, DIABETES, AND SLEEP APNEA 
AMONG PATIENTS IN A COMMUNITY PRACTICE
Siddique R, Cannon A, Siddique R, Siddique M
Sleep and Wellness Medical Associates, LLC, Hamilton, NJ, USA

Introduction: Clinical studies have shown an association between obe-
sity and diabetes. However, more data on the association of diabetes, 
sleep apnea, and categories of obesity is needed.
Methods: Data was collected on demographics of 77 patients. Patients 
were administered a validated Berlin questionnaire, which measures risk 
factors for self-reported sleep apnea (score of 2-4 indicating sleep apnea). 
Patients were categorized into obesity groups by body mass index (BMI): 
normal (18.5-25); overweight: (25-30), and obese >30. Patients with BMI 
over 35 were placed into the last obesity group due to small sample size.
Results: The mean age of patients was 60.9. Fifty-five percent were 
male. Fifty-two percent were diabetic and 48% were not diabetic. Twen-
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ty-six percent were overweight, and 56% were obese. 29 subjects had 
diabetes and sleep apnea. Among this group, 24% were overweight and 
72% were obese. Of the 15 patients who had sleep apnea and were non-
diabetic, 13% were overweight, and 61% obese. The risk of sleep apnea 
among obese patients versus overweight patients was 50% higher (OR: 
1.5; 95% CI: 0.26 to 8.67) in both diabetic and non-diabetic patients. For 
obese patients with sleep apnea, risk of diabetes was 20% higher com-
pared to non-diabetic patients (OR: 1.2; 95% CI: 0.18 to 7.63).
Conclusion: In this study, the risk of sleep apnea was greater among 
subjects with higher BMI. The risk was greater among diabetics com-
pared to non-diabetics. Greater BMI was associated with increased risk 
of diabetes. Further studies using a larger sample size are needed to con-
firm the validity of these results.

0831
INCREASED STAGE N3 SLEEP IN AGENESIS OF THE 
CORPUS CALLOSUM
Vaid A, Castriotta RJ
Sleep Medicine, University of Texas at Houston, Houston, TX, USA

Introduction: The effect of corpus callosum agenesis (CCA) on sleep 
architecture is unclear. Conflicting results have been published. One 
study showed increased stages N3 and REM sleep in 4 patients. Based 
on our observations, we hypothesized that patients with CCA have in-
creased N3 sleep.
Methods: We performed a retrospective chart review of nocturnal poly-
somnograms (NPSG) from January 2004 to November 2012 and identi-
fied 4 subjects with CCA and discernible sleep stages on NPSG. One of 
the 4 subjects had morbid obesity and severe central sleep apnea with 
Cheyne-Stokes respiration and was therefore excluded. The remain-
ing patients were compared to a control group matched for age, gender, 
body mass index (BMI), and apnea-hypopnea index (AHI). A second 
comparison was made using normal values reported by Williams et al. 
Student’s t-test was used for statistical analysis.
Results: The subjects had a mean of 51.4 ± 15.8% (S.D.) stage N3 sleep 
and 11.4 ± 4.3% REM sleep. The matched-controls had a mean of 22.5 ± 
2.53% N3 sleep and 15.0 ± 6.0% REM sleep. The historical-controls had 
a mean of 20.5 ± 2.2% N3 and 27.2±4.5% REM sleep. The CCA sub-
jects had a mean BMI=18.6 kg/m2 and AHI=5.8. The matched-controls 
had a mean BMI=20.8 kg/m2 and AHI=8.6. CCA subjects had increased 
N3 sleep compared to matched-controls (p=0.035) and historical-con-
trols (p=0.029). Their REM sleep was reduced compared to historical-
controls (p=0.01), but comparable to matched-controls (p=0.45).
Conclusion: Stage N3 sleep appears to be increased in those with 
CCA compared to normals and to patients matched to age, gender, 
BMI and SDB severity. REM sleep appears less than in normals of the 
same age and gender, but comparable to those with similar BMI and 
AHI. A prospective study of CCA subjects will be needed to confirm 
these findings.

0832
METABOLIC DISEASES AS A DETERMINAT OF SLEEP 
ARCHITECTURE AND SUBJECTIVE SLEEP QUALITY IN 
PATIENTS WITH MORBID OBESITY
Jimenez U1, Haro R1, Marín Agudelo HH2

1Clinica de Sueño, Division de Investigacion, Facultad de Medicina, 
UNAM, Distrito Federal, Mexico, 2Facultad de Psicología, Universidad 
Cooperativa Colombia, Medellín, Colombia

Introduction: To date, there is no agreement about the etiologies of 
sleep disturbances, alterations in subjective sleep quality and diurnal 
symptoms in patients with morbid obesity.
Methods: This was a prospective research in wich we included 53 pa-
tients with morbid obesity (34% with diabetes, systemic hypertension 
or both; and 66% with no comorbidity); 74% were females. We applied 
clinical interviews, validated version of Epworth Sleepiness Scale / Ath-

ens Insomnia Scale and carried out PSG recordings in order to compare 
both groups of patients.
Results: We did not observe differences in Body Mass Index, subjective 
sleep latency, subjective insomnia symptoms, subjective sleep time, nor 
in number of naps per week. Concerned to PSG data, we did not iden-
tify differences in total sleep time, light and REM sleep latencies, sleep 
efficiency, light, Slow Wave Sleep and REM sleep duration, arousals 
nor snoring indexes. However, in patients with metabolic diseases we 
identified significant increments in Epworth Sleepiness Scale (p< 0.007) 
and Athens Insomnia Scale scores (p< 0.004), number of mornings with 
difficulty in waking up (p< 0.032), Apnea-hypopnea Index (p< 0.04); 
and significant decrements in subjective sleep quality (p< 0.032), and in 
total sleep time mean oxygen saturation (p< 0.03).
Conclusion: The presence of morbid obesity has not a clear impact in 
subjective sleep quality and objective data such as sleep architecture nor 
Sleep Disordered Breathing; however, systemic hypertension and or dia-
betes are significantly related with major disturbances in sleepiness and 
insomnia symptoms as well as in PSG breathing values.
Support (If Any): Sistema Nacional de Investigadores, CONACYT, 
México

0833
LATER CHRONOTYPE IS ASSOCIATED WITH INCREASED 
RISK FOR THE METABOLIC SYNDROME
Wong PM1, Roecklein KA1, Muldoon M2, Manuck S1

1Psychology, University of Pittsburgh, Pittsburgh, PA, USA, 
2University of Pittsburgh Medical Center, Pittsburgh, PA, USA

Introduction: Long-term shiftwork has been linked to increased inci-
dence of cardiometabolic diseases, while acute circadian misalignment 
has been shown to impair various endocrine and metabolic factors. Here, 
we examined the relationship between self-reported chronotype, an in-
dicator of an individual’s circadian entrainment characteristics, and risk 
for the metabolic syndrome (MetS), a constellation of cardiometabolic 
abnormalities involving elevations in fasting glucose, blood pressure, 
dyslipidemia, and central adiposity.
Methods: Subjects were healthy, midlife adults who worked part or 
full-time day shifts (N=483, mean age 42.8 [range: 30-54]; 53% Fe-
male, 82% White). MetS was defined according to the U.S. National 
Cholesterol Education Program criteria requiring threshold elevations 
in three or more component risk factors. Chronotype was assessed with 
the Composite Scale of Morningness (CSM). Regression analyses were 
conducted to test the hypothesis that chronotype is a significant correlate 
of the MetS.
Results: We found presence of MetS to increase as a function of the 
standardized distribution of chronotype (M= 0.0; SD =1.0), adjusted for 
age, sex and race (OR = 1.3 per 1 SD toward “eveningness” in CSM 
score). After dichotomizing chronotype based on sample midpoint, 
we found that people with late chronotypes were more than twice as 
likely as those of early chronotype to meet criteria for MetS (OR=2.27, 
p=.002). This finding persisted after adjustment for variation in actigra-
phy-derived sleep duration and self-reported sleep quality.
Conclusion: In this midlife community sample, later chronotype was 
associated with presence of MetS, an indicator of heightened risk for 
atherosclerotic cardiovascular disease and diabetes.
Support (If Any): Supported by NIH Grant PO1 HL040962 [SBM].
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Introduction: Poor sleep is an emerging risk factor for metabolic dys-
function. Although many studies have examined the association between 
short sleep duration and diabetes risk, much less research has considered 
the relationship between sleep quality and diabetes risk, particularly pre-
clinical markers of metabolic dysfunction. The aim of this study was to 
evaluate the associations of subjective sleep quality with fasting glucose 
and insulin levels and insulin sensitivity.
Methods: Overweight/obese postmenopausal women free from diabe-
tes but at elevated cardiovascular risk (N=356; age: 57.4±6.5 yr; body 
mass index [BMI]: 31.7±3.7 kg/m2) participated in the study. The Sleep 
Problems Index of the 6-item Medical Outcomes Study Sleep Scale 
assessed sleep quality over the past month. Fasting levels of glucose 
and insulin were measured; insulin sensitivity (IS) was calculated by 
the Homeostatic Model Assessment method. Associations between 
sleep quality and glucose, insulin, and IS were evaluated with multiple 
linear regression models adjusted for age, race/ethnicity, marital sta-
tus, BMI, pedometer-assessed physical activity, and anti-hypertensive 
medication use.
Results: Worse subjective sleep quality was significantly associated 
with higher fasting insulin (β=0.10, P=.03) and lower IS (β=-0.11, 
P=.03), but not fasting glucose (β=0.08, P=.10). Among specific sleep 
items, women with self-reported sleep onset latency (SOL) > 30 min 
had lower IS compared to women with SOL ≤ 30 min (F=4.73, P=.03), 
and women who reported restless sleep or daytime drowsiness “most/all 
of the time” had lower IS compared to women without these complaints 
(F=3.70, P=.05 and F=10.27, P<.01, respectively).
Conclusion: These data suggest that self-reported aspects of sleep other 
than duration may be important correlates of metabolic dysfunction in 
postmenopausal women. In particular, poor subjective sleep quality may 
predispose to impaired insulin sensitivity independent of BMI status. 
Longitudinal and experimental studies with objective measurement of 
sleep and probes of glucose metabolism are needed to evaluate potential 
causal relationships.
Support (If Any): Research support provided by HL66262 and 
HL082610.
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Introduction: Sleep disturbance may interfere with the physiological 
processes in human body leading to the development of metabolic dys-
function. We evaluated the association between sleep quality and meta-
bolic syndrome.
Methods: This cross-sectional study enrolled 355 adult healthy Taiwan-
ese. Metabolic syndrome was measured in the clinic and sleep quality 
was assessed by self-report questionnaires including Athens insomnia 
scale (AIS), Pittsburgh sleep quality index (PSQI) and Epworth sleepi-
ness scale (ESS).

Results: The rate of insomnia (AIS>5) was 25.4%. The High-density 
lipoprotein (HDL) level was higher in the insomnia group (AIS>5) than 
in the non-insomnia group (AIS<=5). The rate of poor sleep quality 
(PSQI>5) was 67.2%. Otherwise, Chi-Square test showed the significant 
association in the two factors of metabolic syndrome and BMI. The rate 
of day-time drowsiness (ESS>9) was 8.7%. The related factors included 
smoking habit, marriage status and the HDL level. The HDL level was 
also higher in the day-time drowsiness (ESS>9).
Conclusion: The adults with metabolic syndrome had a high morbidity 
of sleep disturbance. Many factors including HDL, BMI, smoking habit 
or marriage status could affect the sleep condition as well as the day-
time drowsiness.
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Introduction: Previous studies have shown that sleep curtailment is as-
sociated with glucose-metabolism impairment and inflammation. The 
aim of this study was to examine the association of objective short sleep 
duration with diabetes and hypertension in otherwise good sleepers.
Methods: Data from the Penn State Adult Cohort, a random general 
population sample of 1,741 adults who underwent 8-hour polysom-
nography, medical, and sleep history, was used. Good sleepers were 
included in this study (n=1,022) and were defined as the absence of a 
complaint of chronic insomnia lasting > 1y or poor sleep (i.e., moderate-
to-severe difficulty falling or staying asleep, early morning awakening, 
and/or non-restorative sleep without any duration criterion). We defined 
short, intermediate, and normal sleep duration using the 25th, 50th, and 
75th percentiles of total sleep time per age decade. Hypertension was 
defined as DBP ≥ 90 mmHg and/or SBP ≥ 140 mmHg or medication use, 
and diabetes as a fasting blood glucose ≥ 126 mg/dl or medication use.
Results: Hypertension was similarly prevalent across sleep duration 
groups (32.5%, 31.9%, and 34.3% for normal, intermediate, and short 
sleep duration, respectively), whereas the prevalence of diabetes was 
significantly higher in short sleepers (8.7%, 12.7%, and 19.0% for nor-
mal, intermediate, and short sleep duration, respectively). The asso-
ciation between short sleep duration and diabetes remained significant 
after adjusting for gender, race, apnea/hypopnea index ≥ 5, BMI, hy-
pertension, depression, alcohol consumption, and smoking (OR=2.13; 
95%CI=1.21-3.74; p=.009).
Conclusion: Objective short sleep duration in good sleepers appears to 
be a stronger factor in predicting diabetes than hypertension. These data 
are consistent with studies that have shown that sleep curtailment is as-
sociated with impairment of glucose disposal and inflammation, both 
factors leading to the development of diabetes.
Support (If Any): R01 51931, R01 40916, and R01 64415
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Introduction: Investigations based on small controlled samples re-
vealed mixed results regarding associations between dyslipidemia and 
sleep disturbances. The present study explored the relationship between 
lipid markers, which are often predictive of cardiovascular disease, and 
sleep disorders in a nationally representative US adult population.
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Methods: Analysis was based on the 2007-2008 National Health and 
Nutrition Examination Survey. This is a national survey conducted by 
the CDC, reporting the health and nutritional characteristics of chil-
dren and adults. Additionally, physical examinations and laboratory 
tests were performed in mobile medical facilities to collect medical and 
physiological data. Insomnia was defined either as a reported diagnosis 
or by any of the 3 common symptoms: trouble falling asleep, waking 
up during night or waking up early in the morning (coded as insomnia 
symptom). Sleep Apnea was defined either as a reported diagnosis or by 
any of the 3 common symptoms: snoring, breathing cessation, or exces-
sive daytime sleepiness (coded as apnea symptom). Short (<6 hours) and 
long (>8 hours) sleep were also assessed. Cardiovascular disease risk 
prediction was determined by total cholesterol (≥200 mg/dL) and high-
density lipoprotein cholesterol (HDL-C) (<40 mg/dL).
Results: A total of 6,546 respondents (mean=45.8 years; female=51%) 
answered questions about sleep disturbances (diagnosed and proxy 
symptoms). The prevalence of self-reported diagnosed sleep apnea 
and insomnia was 2.76% and 1.05%, respectively. Prevalence of self-
reported symptoms of short and long sleep was 10.28% and 5.28%, re-
spectively. Prevalence of symptoms of insomnia and sleep apnea was 
33.23% and 23.15%, respectively. Multivariate-adjusted logistic regres-
sion analysis showed total cholesterol (OR=1.18, 95% CI: 1.01-1.37) 
and HDL-C (OR=1.26, 95% CI: 1.05-1.51) were the most important 
lipid related markers associated with sleep apnea symptom.
Conclusion: Our analysis of sleep and lipid data suggests individuals 
reporting proxy symptoms of sleep apnea have a higher risk for lipid 
related cardiovascular disease markers.
Support (If Any): This work was supported by funds from NIH 
(R01HL78566, R01MD004113, R25HL105444, and P20MD006875).
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Introduction: Patients reporting less total sleep time (TST) often have 
larger body mass indices (BMI). One problem is the subjective nature 
of the TST data in these studies. Therefore, we examined patients’ poly-
somnographic (PSG) records.
Methods: After IRB approval, we reviewed 2,986 first-night records of 
patients completing full PSG studies from January 1, 2008 to May 24, 
2012. We excluded patients; <>18-89 years old, with a total study time 
of < 6 hours, with < 2 hours of TST, and on CPAP or oral appliances. 
We used the apnea-hypopnea index (AHI) as a covariate to help mitigate 
potential apnea effects. We studied patients during their usual bed times. 
We examined TST in relation to four BMI categories, (normal: 18.5 to < 
25, overweight: 25 to < 30, obese 30 to < 40, and severely obese: BMI 
≥ 40) and four age groups, (18-35, 36-50, 51-65, and 66-89 years old).
Results: TST decreased from 374(60) to 360(67) minutes from the 
lightest to heaviest BMI groups (F=9.52, p< 0.001) across age groups. 
Age also had a significant effect (F=58.36, 22, p <0.001) decreasing 
from 401(51) in the youngest group to 335(70) minutes in the oldest 
group. No interaction occurred (F=1.27, p <0.247). Adjusted R squared 
was 0.142.
Conclusion: Using PSG measured TST, we found a negative relation-
ship between TST and BMI confirming the results of self report studies. 
The total sleep - BMI relationship could be mediated by several factors 
affecting metabolism including reduction of leptin, an appetite suppres-
sant secreted during sleep, an increase in ghrelin, an appetite enhancer, 
and insulin sensitivity. Weaknesses include the retrospective correla-
tional nature of this study and the use of a heterogeneous patient popu-
lation. However, the signal was strong enough to be apparent despite 
the constraints of sleeping in a sleep center and the high likelihood of 
a sleep disorder.
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Introduction: Current guidelines recommend the use of rate control 
medications for symptomatic patients with hypertrophic cardiomyop-
athy (HCM) based on the rationale that lowering heart rate (HR) im-
proves their symptoms. In patients without HCM, arousals from sleep 
lead to acute changes in HR. Whether this finding applies to patients 
with HCM, and whether there is a differential effect of respiratory and 
non-respiratory arousals on HR is not known.
Methods: Eighteen consecutive HCM patients who underwent a di-
agnostic polysomnography (PSG) at Mayo Clinic Rochester were 
examined. Sixty second intervals centered around spontaneous and re-
spiratory arousals (identified from stage N2) were analyzed for beat-to-
beat changes in RR, PR, and QTc intervals.
Results: The patients (56.4±6.8 years; 11 males; AHI = 27±18 N/h) ex-
hibited 828 respiratory and 396 spontaneous arousals. Compared with 
stable baseline, RR interval was found to lengthen during the 10 seconds 
preceding the onset of respiratory arousals, while no significant changes 
were detected in spontaneous arousals. Compared with baseline, in the 
acute post-arousal phase (within 10 seconds from onset), RR interval 
shortened with an average peak decrease of -6.8 % in respiratory arous-
als and -4.8 % in spontaneous arousals. A similar pattern occurred in the 
PR interval (-3.7% vs -2.5 %) while the QTc interval prolonged with an 
average peak increase of 4.6% in respiratory arousals and 2% in spon-
taneous arousals.
Conclusion: Arousals from sleep evoked marked variations in cardiac 
activity in HCM patients in terms of shortening in RR and PR intervals 
as well as lengthening in QTc. As the respiratory arousals were predomi-
nant and associated with more pronounced changes, the comorbidity 
with sleep disordered breathing may contribute to promote cardiac elec-
trical instability in this population.
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Introduction: Sleep apnea is associated with impairment of attention 
and memory. Uncontrolled hypertension has also been considered a rea-
son for cognitive decline. The present study investigates, in a population 
with hypertension, the association of uncontrolled hypertension and risk 
for apnea with the memory scores.
Methods: From the out-patient hypertension clinic of a university 
hospital, 207 patients were invited to fill the STOP-BANG Question-
naire and the Prospective and Retrospective Memory Questionnaire 
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(MemoryQ). Three or more positive answers in the STOP indicated high 
apnea-risk; the question on hypertension was disregarded in this popu-
lation. MemoryQ scores higher than 40 were considered indicative of 
memory impairment. Hypertension was considered uncontrolled when 
the mean of two measurements of office systolic blood pressure was 
higher than 140 mm Hg. Apnea risk, uncontrolled hypertension, age, 
sex, and body mass were the regressors while memory impairment was 
the dependent variable.
Results: Individuals included were 68% females, aged (mean±SD) 
63±15 years with body mass index of 30.2±5.4 kg/m2. MemoryQ 
score>40 (impaired memory) was seen in 49 individuals (24%); 125 
individuals (60%) reached scores of high-risk for apnea in STOP. In uni-
variate analyses, low apnea-risk cases had significantly less memory im-
pairment, than high apnea-risk cases (16vs.29%;P=0.03). The odds ratio 
for memory impairment when high apnea-risk for apnea is present was 
2.2 (95% confidence interval; 1.1-4.4). Patients with high apnea-risk 
have MemoryQ scores significantly worse than low apnea-risk patients 
(P=0.01). Among the 136 (65%) uncontrolled cases of hypertension, 29 
(22%) had memory impairment (P=0.46). The odds ratio for memory 
impairment when uncontrolled hypertension is present was 0.78 (95% 
CI; 0.4-1.5). In linear (beta=0.32;P<0.001) and binary logistic regres-
sions (high apnea-risk odds ratio=4.1;1.6-10.4), STOP was a signifi-
cant predictor of MemoryQ scores/impairment, but not uncontrolled 
hypertension.
Conclusion: Hypertensive patients with high-risk in the STOP-BANG 
questionnaire have four times the odds of memory impairment, even 
after adjusting for confounders.
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Introduction: Several studies support the counterintuitive finding that 
obesity may have protective properties against medical conditions (e.g., 
heart disease), which it often engenders. We investigated the role of obe-
sity in observed associations between short sleep (<6hrs) and heart dis-
ease in a sample of elderly (≥65yrs) and non-elderly individuals.
Methods: Data for this study was provided by 40,679 Americans (age: 
18-85yrs) who participated in the 2009 National Health Interview Sur-
vey. NHIS is a cross-sectional household interview survey, using a mul-
tistage area probability design. Samples of the civilian population of all 
50 states and the District of Columbia were obtained. During face-to-
face interviews conducted by trained interviewers from the U.S. Census 
Bureau, respondents provided sociodemographic factors and informa-
tion about physician-diagnosed chronic conditions. Respondents esti-
mated habitual sleep duration using full hour units. NHIS weights were 
applied in all SPSS analyses to account for use of complex designs.
Results: Of the sample, 56% were female; 82% were white and 18% 
were black. Analysis showed that 42% were married and 16% were cur-
rent smokers. Overall, 32% reported short sleep. Regression analysis 
showed that short sleepers had 33% greater odds of reporting heart dis-
ease (OR=1.33, 95% CI: 1.20-1.46, p<0.001). Adjusting for BMI led 
to slightly reduced odds ratio (OR=1.31, 95% CI: 1.14-1.44, p<0.001). 
Age-stratified regression analysis revealed discrepant findings, such that 
odds of heart disease associated with short sleep increased among non-
elderly respondents (OR=1.50, 95% CI: 1.33-1.69, p <0.001), while it 
decreased among the elderly (OR=1.19, 95% CI: 1.10-1.41, p <0.05).
Conclusion: Results are consistent with previous reports showing as-
sociations between short sleep and metabolic conditions (e.g., obesity). 
Obesity effect on the age-stratified analysis seems consistent with the 

notion of an “obesity paradox”, which has been noted in previous re-
search. Future studies should explore whether indeed obesity has a pro-
tective role among older short sleepers.
Support (If Any): This research was supported by funding from the NIH 
(R01MD004113, R25HL105444, R01HL095799, and P20MD006875).
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Introduction: Cardiac rehabilitation (CR) is recommended for treat-
ment of patients with cardiovascular disease after percutaneous coro-
nary intervention, acute myocardial infarction (MI), or coronary artery 
bypass grafting (CABG). Decreased cardiovascular function has been 
associated with increased exercise intolerance and low physical per-
formance. Obstructive sleep apnea (OSA) is routinely associated with 
abnormal heart function developed as a consequence of endothelial dys-
function, complications of atherosclerosis and systemic inflammation. 
We investigated whether OSA affects cardiac variables in a sample of 
patients starting CR.
Methods: Thoracic bioimpedance was performed on 58 patients (64.0 
± 10.8 years) admitted to a CR clinic. All patients were screened for 1 
night using in-home apnea detection system (ApneaLink Plus). Patients 
were divided into two groups based on apnea-hypopnea index (AHI): 
non-OSA (AHI < 5) and OSA (AHI > 15).
Results: Both groups had similar diagnoses for admission, ranging from 
MI (40% vs. 38% in OSA and non-OSA respectively) to CABG (30% 
vs. 25% in OSA and non-OSA respectively) and angina (15% vs. 13% 
in OSA and non-OSA respectively). The OSA group had a lower ejec-
tion fraction (55.2 ± 12.8 % vs 66.1 ± 8.3 %, p = 0.007) and myocar-
dial contractility (MCI) (94.9 ± 46.3 % vs 162.1 ± 47.6 ohms/sec/m2, 
p = 0.0002). Systemic vascular resistance index (SVRi) was higher in 
OSA patients when compared to their non-OSA counterparts (3560.8 ± 
1372.1 vs. 2817.5 ± 412.6 dynes-sec/cm-5/m2, p = 0.04). Stepwise re-
gression showed that number of hypopneas and snoring events predicted 
a significant amount of variance in MCI and SVRi (R2 = 0.4, p = 0.0001 
and R2 = 0.3, p = 0.001 respectively).
Conclusion: Our results indicate that the presence of OSA in patients 
starting CR is associated with impairments in cardiac function, which 
may further impact the physiological progress during the rehabilitation 
process.
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Introduction: Inflammation is a pathophysiologic feature of heart fail-
ure (HF), and inflammatory biomarkers (e.g., interleukin-6 [IL-6]) may 
alter sleep and disease progression. We hypothesized IL-6 levels to cor-
relate significantly with sleep dysfunction (Pittsburgh Sleep Quality In-
dex [PSQI]) and poor prognosis (Seattle Heart Failure Model [SHFM]) 
in HF patients with and without obstructive sleep apnea (OSA).
Methods: We enrolled 59 HF patients (40% female, age 61±3 years, 
ejection fraction 22%±1); 20% (n=12) were also diagnosed with OSA 



SLEEP, Volume 36, Abstract Supplement, 2013A289

B. Clinical Sleep Science VIII. Medical Disorders and Sleep
(HF-OSA patients). We assessed sleep quality and daytime dysfunction 
(PSQI), screened for depression (Patient Health Questionnaire [PHQ-
8]≥15), and quantified plasma IL-6 (ELISA). SHFM scores of 0 or 1 
were assigned (indicating 4% or 10% annual mortality, respectively). 
We determined relationships among variables (Pearson’s r) and com-
pared subgroups (χ2 statistics [e.g., depression, projected mortality, 
OSA diagnosis], t-tests [PSQI subscales, IL-6]); data are mean±SEM.
Results: In the entire HF cohort, higher IL-6 was associated with sleep-
ing longer (r=.31, p=.02) and experiencing greater daytime dysfunction 
(r=.21, p=.02). The IL-6 concentrations from HF-OSA patients exhibited 
even stronger relationships (sleep time: r=.68, p=.02; daytime dysfunc-
tion: r=.65, p=.03). Obesity was greater with HF-OSA than HF alone 
(body mass index [BMI] 42.4±2.9 versus 32.5±1.5, p=.004); however, 
BMI was not associated with questionnaire scores or IL-6. Depressive 
symptoms (25% prevalence) were associated with longer sleep latency 
(p=.01), less sleep time (p=.01), and daytime dysfunction (p=.01). Mor-
tality risk was not associated with OSA or depressive symptoms. HF 
patients with greater projected mortality had more daytime dysfunction 
(p=.02) and elevated IL-6 (9.1±1.2 versus 5.0±0.5 pg/ml, p=.01).
Conclusion: Our data are consistent with the association of death risk 
and elevated IL-6 found in large HF cohort studies. IL-6 induced dys-
function of central mechanisms controlling sleep-wake behaviors may 
be an important mediator or modifier of disease progression, particularly 
in HF-OSA patients.
Support (If Any): National Institute of Nursing Research 
(F31NR01081001), Sigma Theta Tau International Foundation, Mid-
west Nursing Research Society.
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Introduction: Sleep disturbance is reported amongst two thirds of 
chronic pain patients. There is a complex relationship between chronic 
pain and sleep. Pain can disrupt sleep and subsequently, poor sleep can 
exaggerate pain intensity. This cyclic relationship not only exacerbates 
affective states but also induces both somatic and non-somatic attentional 
problems. This study aims to evaluate the recursive relationship between 
these concomitant disorders and the subsequent impact on pain levels.
Methods: A total of 242 patients were recruited from an outpatient pain 
clinic (Frenchay Hospital, UK). Patients were provided with a self-re-
port questionnaire booklet containing: the Brief Pain Inventory, Pitts-
burgh Sleep Quality Index (PSQI), Patient Health Questionnaire and 
Pain Vigilance and Awareness Questionnaire. Using three components 
of the PSQI (daily disturbance, efficiency and perceived quality) hier-
archical linear regression analyses were used to assess what factors of 
sleep contribute to alterations in mood, pain-related awareness and pain.
Results: Patients (n = 221) were aged between 20 and 84 (mean = 51.8, 
S.D = 15.2), mainly female (59%) and the majority of white ethnicity 
(94.1%). Regression analyses found that the model with all variables 
included significantly predicted the most variance in pain severity [R2= 
.283, F(1, 214) = 12.81, p <.001]. When looking at the contribution of 
the independent variables, both mood (β = .289, t = 3.60, p <.001) and 
pain-related awareness (β = .27, t = 4.00, p <.001) significantly con-
tributed to the model. The addition of mood to the model reduced the 
contribution of pain-related awareness and importantly, caused sleep 
disturbance to no longer be a significant predictor (β = .068, t = .890, 
p =.374). The influence of sleep appears to be mediated by both mood 
and pain-related awareness. Structural equation modelling was used to 
further explore this mediation.
Conclusion: Sleep disturbance was found to contribute to increased 
negative mood states and to heightened pain-related awareness, but did 

not directly influence pain severity. Instead, the relationship between 
sleep disturbance and heightened pain severity is mediated by negative 
mood states and maladaptive attention processes. Such processes may 
be critical in amplifying the effects of sleep deprivation in chronic pain 
by prolonging and exacerbating pain states. Understanding how these 
factors influence the effects of sleep disruption could be critical in facili-
tating treatment options for patients.
Support (If Any): Thanks to both the staff and patients from the McMil-
lan Pain Clinic (Frenchay Hospital, U.K) for their time and assistance 
with the study.

0845
TEMPORO-MANDIBULAR PAIN DISORDERS ARE 
ASSOCIATED WITH SLEEP DISTURBANCE AND SLEEP 
DISORDERED BREATHING IN WOMEN: A CONTROLLED 
STUDY
Raphael KG1, Sirois DA1, Janal MN2, Wigren PE1,3, Dubrovsky B1,4, 
Nemelivsky LV1,5, Klausner JJ1, Krieger A6, Lavigne G7
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Neurology and Neuroscience, and Genetic Medicine, Weill Cornell 
Medical College of Cornell University, New York, NY, USA, 7Faculté 
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Introduction: Temporo-mandibular disorders (TMD) are characterized 
by pain in the masticatory muscles and affect predominantly women. 
Poor sleep quality has been reported in these patients. An uncontrolled 
polysomnographic (PSG) study of TMD patients found increased prev-
alence of insomnia and obstructive sleep apnea (OSA) using ICSD-2 
criteria, but reported mean PSG values were normal (sleep architec-
ture/continuity) or borderline (AHI). The present PSG investigation 
improves on uncontrolled observations by comparing a large group of 
TMD patients with demographically matched controls to determine the 
extent of sleep and respiratory disturbances in TMD.
Methods: A group of 170 women, 124 TMD cases and 46 controls 
matched for body mass index (BMI) and age, underwent evaluation by 
Epworth Sleepiness Scale (ESS) and Pittsburgh Sleep Quality index 
(PSQI) followed by 2 nights of PSG. Second night’s records were scored 
according to the 2007 manual. Individuals with severe OSA using CPAP, 
or sleeping <4 hrs/night were excluded.
Results: MANOVA revealed that cases, relative to controls, had sig-
nificantly higher Global PSQI (6.0±3.5 vs. 3.5±2.5, p<0.001) and PSQI 
Components 1, 2 and 4-7 (all p values ≤0.030), with similar ESS scores 
(p=0.369), increased sleep stage N1% (12.2±7.6 vs. 9.2±5.0, p=0.034), 
longer rapid eye movement sleep latency (minutes, 109.1±64.3 vs. 
88.6±52.1, p=0.047), higher respiratory arousal index (6.0±6.1 vs. 
3.5±3.3, p=0.021), higher respiratory effort related arousal (RERA) in-
dex (4.3±4.3 vs. 2.6±2.7, p=0.017), and marginally higher respiratory 
disturbance index (RDI) (8.1±8.5 vs. 5.0±5.1, p=0.056).
Conclusion: On average, TMD patients presented subjective and ob-
jective evidence of sleep disturbance, demonstrated by increase in day-
time dysfunction and in various attributes of poor sleep on the PSQI, 
increased sleep stage N1% and increased RERA and respiratory arousal 
indexes, as compared to controls. These findings suggest the presence in 
TMD of daytime fatigue without sleepiness and increased upper airway 
resistance during sleep, contributing to sleep fragmentation.
Support (If Any): This research was supported in part by grant R01 
DE018569 from the National Institutes of Health, Bethesda, Md.
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0846
OBSERVATION AND COMPARISON OF NREM AND 
REM SLEEP IN FIBROMYALGIA SYNDROME AND 
OSTEOARTHRITIS: PRELIMINARY FINDINGS
Yeung W1, Morgan K1, McKenna F2

1Clinical Sleep Research Unit, Loughborough University, 
Loughborough, United Kingdom, 2Rheumatic Diseases Unit, Trafford 
General Hospital, Trafford, United Kingdom

Introduction: The role of musculoskeletal pain in mediating the insom-
nia-type symptoms and PSG anomalies seen in fibromyalgia syndrome 
(FMS) is inadequately research. To explore this we compared the pain, 
subjective sleep quality, polysomnography (PSG) and psychometric 
profiles of newly diagnosed FMS patients with age and gender matched 
osteoarthritis (OA) patients.
Methods: 5 recently diagnosed FMS patients (all females; M=47.8, 
SD=4.97) and 5 patients with OA (all females; M=45, SD=10.49) ex-
hibiting localized joint pain and sleep disturbance were recruited from 
a single rheumatology facility at Trafford General Hospital, UK. Sleep 
was monitored at home using PSG on two consecutive nights. All par-
ticipants completed a PSQI (FMS = M=14.8, SD=2.86; OA = M=12.8, 
SD=3.03) and ‘Brief Pain Index’ (FMS = M=6.85, SD=2.12; OA = 
M=5.35, SD=2.04) prior to the PSG, they were not significantly differ-
ent in terms of subjective sleep quality (t (8) = 1.07, p=0.32) and pain 
severity (t (8) = 1.14, p=0.29). They also completed ESS and FSS scales 
for sleepiness and fatigue. PSG was scored using the AASM criteria.
Results: The groups did not exhibit a significant difference in the ab-
solute amount of N1, N2 or N3 stages of sleep. However, independent 
samples t-test showed FMS patients had a greater percentage (M=21.02, 
SD=2.41) of REM sleep than OA patients (M=13.94, SD=4.88); 
t (8) =2.91, p=0.02. FMS patients were also found to be significantly 
sleepier (t [8] =2.67, p=0.029) and more fatigued (t [8] =4.41, p=0.002) 
than OA patients.
Conclusion: Preliminary data show a difference in sleep architecture 
between FMS and OA patients, even though they are exhibiting similar 
levels of pain and sleep disturbance. A greater percentage of REM sleep 
in FMS is not a common finding, further analyses and comparisons are 
required to take into account certain psychometrics that may account for 
the difference.

0847
ELEVATED PAIN SENSITIVITY AND DISABILITY ARE 
ASSOCIATED WITH POOR SLEEP BEHAVIORS AND 
QUALITY IN KNEE OSTEOARTHRITIS
Ruiter Petrov ME1, Addison AS1, Herbert MS2, Schmidt JK2, King CD3, 
Sibille KT3, Bulls HW2, Goodin BR2, Bradley LA1, Fillingim RB3

1Medicine, University of Alabama at Birmingham, Birmingham, 
AL, USA, 2Psychology, University of Alabama at Birmingham, 
Birmingham, AL, USA, 3Dentistry, University of Florida, Gainsville, 
FL, USA

Introduction: Patients with osteoarthritis (OA) are vulnerable to fre-
quent sleep disruption, but few studies have assessed relationships be-
tween sleep quality, non-sleep promoting behaviors, pain and disability 
in OA using quantitative sensory testing and short physical performance 
batteries (SPPB). The aim of our study was to determine these associa-
tions among ethnically diverse adults with knee OA.
Methods: Within the Understanding Pain and Limitations in Osteoar-
thritis Disease (UPLOAD) study, 66 African American (n=42) and non-
Hispanic white (n=24) adults (≥45 years) with knee OA completed the 
Insomnia Severity Index, Pittsburgh Sleep Quality Index (PSQI; poor 
sleep: >5), and the four subscales of the Sleep Hygiene Practices Scale 
(SHPS: sleep scheduling; arousal-associated behaviors; eat/drinking 
behaviors; sleep environment). Primary outcomes were temporal sum-
mation of heat pain applied to the affected knee at degrees 44C, 46C, 
and 48C, average pain intensity during a series of 10 punctate pressure 

stimuli at the affected knee, and SPPB scores on chair stand, walking, 
and balance assessments. Multiple regression and ANCOVA models, 
adjusting for age, race, sex, and income, were conducted to estimate the 
relationship between each sleep parameter and all outcomes.
Results: In adjusted models, poor sleepers as defined by the PSQI re-
ported significantly higher punctate mechanical pain than good sleep-
ers (M=50.7, SD=30.1 vs. M=23.2, SD=24.6; F=9.7, p =.003). Poorer 
scores on the SHPS sleep scheduling subscale were significantly related 
to greater disability on the SPPB (β = -.31, p=.02). Poorer scores on both 
the SHPS arousal-associated behaviors and sleep environment subscales 
were significantly related to greater temporal summation at 46C (β =.48, 
p<.001 and β =.429, p =.001, respectively).
Conclusion: Among participants with knee OA, poor reported sleep 
quality and non-sleep promoting behaviors are related to greater pain 
sensitivity to heat and pressure, and greater functional disability. Future 
analyses will assess possible ethnic differences in these relationships.
Support (If Any): NIA 9R01AG033906-06

0848
PRESLEEP COGNITIVE AROUSAL IN ADOLESCENTS AND 
YOUNG ADULTS WITH CHRONIC PAIN
Puzino K1, Moore M2, Guite J3,4, Mindell JA1,2

1Psychology, Saint Joseph’s University, Philadelphia, PA, USA, 2Sleep 
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Introduction: The aims of this study were to evaluate whether presleep 
arousal is associated with dysfunctional beliefs about sleep or pain cata-
strophizing in a sample of adolescents and young adults with a history 
of chronic musculoskeletal pain, and whether these beliefs are then as-
sociated with insomnia.
Methods: The sample consisted of 13 primarily female (69%), Cauca-
sian (85%) adolescents and young adults (mean age 19 years; SD=2.23) 
who were recruited from a previous study conducted within a pediatric 
pain clinic (61.5% report current pain). Participants completed the Pre-
sleep Arousal Scale, Pain Catastrophizing Scale, Dysfunctional Beliefs 
and Attitudes about Sleep, Insomnia Severity Index, and a pain visual 
analogue scale (VAS) regarding their “usual” pain over past 2 weeks for 
those experiencing current pain.
Results: There was a positive relationship between presleep cognitive 
arousal and dysfunctional beliefs about sleep (r = .57, p < .05), but not 
with pain catastrophizing (r = .03, p > .05). Furthermore, presleep cogni-
tive arousal was highly associated with insomnia (r = .80, p < .01). More 
specifically, dysfunctional beliefs about sleep were associated with 
sleep difficulties (r = .77, p < .01), but not pain catastrophizing (r = .40, 
p > .05). Finally, pain rating (M = 38.6 out of 100) was not related to in-
somnia (r = -.42, p > .05), or presleep cognitive arousal (r = .10, p > .05).
Conclusion: Interestingly, cognitive presleep arousal and insomnia 
were related to dysfunctional beliefs about sleep, but not pain catastro-
phizing or pain ratings, in a sample of adolescents and young adults 
with a history of chronic pain. These results suggest that current presleep 
cognitive arousal and the concomitant insomnia experienced are related 
to dysfunctional beliefs about sleep prior to bedtime, rather than pain 
and pain catastrophizing, indicating that sleep-specific interventions for 
these individuals may be warranted.
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HIGHER RHEUMATOID ARTHRITIS DISEASE SEVERITY 
IS ASSOCIATED WITH WORSE ACTIGRAPHICALLY-
MEASURED SLEEP QUALITY
Omachi TA, Claman DM, Katz PP
Medicine, University of California, San Francisco, San Francisco, CA, 
USA

Introduction: Rheumatoid arthritis (RA) is thought to be associated 
with poorer sleep quality, but there are limited studies using objective 
measurements of sleep quality in RA.
Methods: Drawing upon the UCSF RA cohort, we recruited 15 partici-
pants with clinically-confirmed rheumatoid arthritis to undergo 7 nights 
of actigraphy (Micro Motionlogger, Ambulatory Montoring, Ardsley, 
NY), analyzed using proportional integration mode with UCSD scoring 
algorithm. Prior to actigraphy, subjects were also assessed utilizing the 
Rheumatoid Arthritis Disease Activity Index (RA-DAI), a validated pa-
tient-reported instrument assessing factors such as RA-related pain, joint 
tenderness, and morning joint stiffness; higher scores indicate greater 
disease severity. Serologic highly-sensitive C-reactive protein (hs-CRP) 
was also measured at baseline. We utilized Spearman rank-order cor-
relation tests to assess the relationships of both RA-DAI and hs-CRP to 
actigraphically-measured sleep efficiency, sleep duration, sleep latency, 
and sleep fragmentation index.
Results: The average age of participants was 62.3 (SD=9.1), and 87% 
were women. The average RA-DAI score was 3.0 (SD=2.1). Higher 
RA-DAI was statistically associated with worse sleep efficiency (rho=-
0.57; p=0.027), lower sleep duration (rho=-0.59; p=0.021), and longer 
sleep latency (rho=0.65; p=0.008). There was a borderline association 
with high sleep fragmentation index (rho=0.45; p=0.092). Higher hs-
CRP was non-statistically correlated with worse sleep efficiency (rho=-
0.21; p=0.43), lower sleep duration (rho=-0.23; p=0.42), and higher 
sleep fragmentation index (rho=0.18; p=0.53). There was little correla-
tion with sleep latency (rho=-0.06; p=0.83).
Conclusion: Higher RA disease severity was strongly associated with 
multiple measures of poorer sleep quality, measured actigraphically. The 
associations between actigraphic measures and hs-CRP were largely in 
the expected directions, although small sample size may have limited 
our ability to demonstrate statistical significance. Nonetheless, this is 
one of the first studies to demonstrate a relationship between RA disease 
severity and objectively-measured poorer sleep quality and may form 
the basis for larger studies of this topic.
Support (If Any): NIH-NHLBI K23HL102159

0850
SLEEP AND PAIN PREDICT DECREASED REST ACTIVITY 
IN PARTICIPANTS WITH COMORBID INSOMNIA AND 
FIBROMYALGIA
Vatthauer KE1, Craggs J1, Robinson ME1, Staud R4, Berry RB2, Price 
DD3, Perlstein WM1, Waxenberg LB1, McCrae C1
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Introduction: Studies have found increased activity among pain-related 
brain regions in individuals with comorbid chronic-insomnia (CI) and 
chronic-pain (CP). Whether cognitive behavioral therapy for insomnia 
(CBTi) can alter or reduce this activity remains unknown. Using fMRI, 
we investigated whether total sleep time (TST), total wake time (TWT), 
and pain ratings were associated with decreased neural activity follow-
ing CBTi in individuals with comorbid CI and CP (Fibromyalgia).
Methods: Eleven adults, mean age=57.82 years (SD=8.88), completed 
2-weeks of sleep diaries and an MRI scanning session before and af-
ter 8-weeks of CBTi. Planned comparisons were designed to identify 

treatment-effects in basal brain activity. That is, areas of the brain where 
the behavioral variables were associated with less basal brain-activity 
following the intervention. Following treatment, we identified several 
regions where the behavioral variables were associated with less activity 
during the ‘rest’ (non-stimulation) periods.
Results: As expected, TST, TWT, and individual pain ratings were was 
associated with less activity among several cognitive and affective brain 
regions associated with CI and CP. However, there was also a significant 
decrease among several areas of the left temporal lobe, suggesting the 
involvement of linguistic processes associated with internal dialogue.
Conclusion: Consistent with the cognitive activation theory, abnormal 
HPA axis functioning, associated with CI and CP, may also be associated 
with increased basal brain activity and central sensitization, common to 
this population. Given the multi-faceted nature of the CBTi treatment, 
these results may reflect changes in the internal dialogue of sleep and 
pain related cognitions, decreased dysregulation of memory for sleep 
difficulties, and decreased exaggerated somatic focus for painful events 
and sleep difficulties. Future research will be needed to refine our under-
standing of the neural correlates associated with behavioral changes in 
clinical populations.
Support (If Any): The project described was supported by Award Num-
ber R01AR055160 and R01AR055160-S1 ARRA Supplement from the 
National Institute of Arthritis And Musculoskeletal And Skin Diseases 
(NIAMS). The content is solely the responsibility of the authors and 
does not necessarily represent the official views of NIAMS (Christina 
S. McCrae, PI).

0851
CORTISOL IS ASSOCIATED WITH HIGHER TRAIT 
ANXIETY AND DIFFICULTIES IN EMOTION REGULATION 
IN WOMEN WITH METASTATIC BREAST CANCER
Rissling M1,2, Aldridge-Gerry A2, Neri E2, Nouriani B2, Palesh O2, 
Spiegel D2, Zeitzer J2,1

1Sierra Pacific Mental Illness Research, Education and Clinical Center, 
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Introduction: Cortisol is a biomarker of hypothalamic-pituitary-adrenal 
(HPA) axis function and dysregulation of diurnal cortisol predicts early 
mortality in women with metastatic breast cancer. HPA dysregulation has 
also been associated with adverse psychosocial functioning, including 
increased anxiety and depression. To test whether there is an association 
between diurnal cortisol and psychosocial functioning in women with 
metastatic breast cancer, we examined the relationship between cortisol 
and subjective stress, anxiety and difficulties in emotion regulation.
Methods: 71 women with metastatic breast cancer (57.8±7.5 years, 
range=45-74) with Karnofsky ratings >70 were studied. Participants 
had blood plasma cortisol levels assessed every 20-60 minutes during a 
24-hour modified constant posture that allowed for collection of blood 
without disturbing sleep. Data were fitted with a three-harmonic regres-
sion from which amplitude (½ peak-to-trough of the oscillation), mesor 
(fit-adjusted mean), and goodness-of-fit of the diurnal cortisol rhythm 
were derived. Cortisol parameters were correlated with the State-Trait 
Anxiety Index (STAI-State, STAI-Trait), Stanford Acute Stress Reac-
tion Questionnaire (SASRQ), Difficulties in Emotion Regulation Scale 
(DERS) and Perceived Stress Scale (PSS).
Results: There were linear associations between cortisol mesor and 
STAI-Trait (r=0.36, p<0.05) and DERS overall score (r=0.39, p<0.05). 
There were no associations between PSS, STAI-State, or SASRQ and 
any of our measures of cortisol.
Conclusion: Women with metastatic breast cancer with higher cortisol 
mesor reported more difficulties in emotion regulation and had high-
er trait anxiety. Despite a higher mesor, there was no association with 
cortisol amplitude. In conditions of chronic stress (e.g., Post-Traumatic 
Stress Disorder), the cortisol mesor is actually lower than controls, while 
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it is higher in those with depression, possibly reflecting differential re-
sponsiveness of the endocrine system to stress-related environmental 
cues. It will be important to examine the inter-related nature of stress, 
anxiety, and depression in women with cancer so as to properly tailor 
interventions that might improve the regulation of endocrine function.
Support (If Any): National Cancer Institute RO1CA118567
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SLEEP CONTINUITY IN CONSCIOUS HYPERCAPNIC 
CRITICALLY ILL PATIENTS
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Introduction: A major issue for analyzing sleep in Intensive Care Units 
patients is that sleep EEG and sleep cycle organization significantly dif-
fer from patterns observed in ambulatory patients. For instance, hyp-
nograms often display polyphasic sleep with multiple naps distributed 
throughout the nycthemere, contrasting with the monophasic sleep of 
ambulatory patients. Theses specificities prompt the search for new 
parameters for sleep quantifications in ICU sleep recordings. Noninva-
sive ventilation (NIV) is the treatment of choice for acute hypercapnic 
respiratory failure. The main objective of our study was to determine 
whether sleep continuity was associated with NIV outcome in conscious 
non sedated patients.
Methods: We reviewed 27 polysomnographies recorded in consecutive 
conscious and non sedated ICU patients admitted for acute hypercapnic 
exacerbation requiring NIV (Roche-Campo et al., 2010). Sleep continu-
ity was assessed by calculating the duration of each sleep bout. Then, 
we calculated the sleep time spent in very short sleep bouts (<10min), in 
short naps (10 to 30 mn) and in longer sleep bouts (>30min).
Results: Polysomnographies of 16 patients, with normal sleep EEG pat-
terns, were analyzed; Six patients had a poor outcome and 10 had a fa-
vorable outcome. Usual parameters (total sleep time, % in sleep stages, 
fragmentation index) were similar in both groups. In contrast, sleep time 
spent in very short sleep bout (<10mn; expressed as a % of total sleep 
time [TST]) was significantly higher in patient with poor outcome (84% 
[58-99] vs 54% [45-69]; P<0.05, respectively). In addition, the % of 
TST spent in sleep bouts lasting more than 10mn but less than 30 mn 
was significantly higher in patient with good outcome (32% [20-38]) vs. 
16% [8-23], P<0.05, respectively).
Conclusion: Sleep continuity assessed by the time spent in very short 
sleep bouts and in short naps could be alternative parameter for sleep 
quantification in ICU patients.

0853
DOES SLEEP PREDICT DAYTIME PHYSICAL AND MENTAL 
FUNCTIONING IN CHRONIC FATIGUE SYNDROME (CFS/
ME)?
Gotts ZM1, Ellis JG1, Newton JL2, Barclay NL1, Deary V1

1Northumbria Centre for Sleep Research, Northumbria University, 
Newcastle upon Tyne, United Kingdom, 2Institute of Ageing and 
Health, Newcastle University, Newcastle upon Tyne, United Kingdom

Introduction: Chronic Fatigue Syndrome (CFS/ME) is a severely de-
bilitating condition characterized by intense fatigue, muscle/joint pain, 
memory/concentration impairment and sleep disturbance. However, 
little is known about how much sleep disturbance on its own contrib-
utes to daytime physical and cognitive functioning. The purpose of this 
study therefore was to evaluate the sleep of patients with CFS/ME and 

determine the extent to which objective and self-reported sleep predicts 
daytime physical and mental functioning in patients with CFS/ME.
Methods: A consecutive sample of 101 patients (82 females, 19 males, 
mean age = 42 years) referred to a specialist CFS clinic in the North East 
of the UK who fulfilled the Fukuda diagnostic criteria for CFS, com-
pleted 14 days sleep diaries and a sub-sample (N=45) also wore activity 
monitors. Daytime levels of functioning and disability was determined 
using the Epworth Sleepiness Scale (ESS), Chalder Fatigue Question-
naire (CFQ), Cognitive Failures Questionnaire (CFQ), the Trail Making 
Test (TMT), the Hospital Anxiety and Depression Scale (HADS) and a 
pain rating scale. Multiple Regression analysis was carried out to deter-
mine the extent to which self-reported sleep predicted patient’s daytime 
physical and mental functioning.
Results: Sleep variables as averaged over the 14 days, had relatively 
little impact on daytime functioning, However, self-reported Total 
Sleep Time (TST) over the 24h period and Anxiety together explained 
20% of the variance in daytime sleepiness (ESS scores). (R2=.22, 
F(2,74)=10.55, p<.001). TST as recorded by activity monitors and De-
pression together accounted for 35% of the variance on daytime cogni-
tive functioning as measured by the Trail Making Test (TRT) (R2=.39, 
F(2,32)=10.16, p<.001).
Conclusion: Sleep duration has some impact on daytime symptomo-
logy in this patient group, specifically on cognitive functioning and 
sleepiness. This would suggest that sleep interventions could positively 
affect daytime functioning. Further high quality sleep assessment and 
intervention research is needed in CFS/ME.

0854
POLYMORPHISMS IN GNβ3 AND PER2 ARE ASSOCIATED 
WITH SLEEP MEASURES AND DEPRESSIVE SYMPTOMS 
IN THE G1219 BRITISH LONGITUDINAL POPULATION 
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Eley TC2, Gregory AM5
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Introduction: One of the most striking daily patterns in human behav-
iour is the sleep-wake cycle. The timing of this behaviour, which varies 
widely between individuals, is largely controlled by the circadian cycle. 
The central circadian pacemaker is driven by a complex molecular clock 
which consists of various transcriptional feedback loops. Genetic varia-
tion in several circadian genes (CLOCK, GNβ3, PER1, PER2, PER3) 
has previously been associated with preferences in the timing of the 
sleep-wake cycle, i.e. diurnal preference.
Methods: In order to replicate these associations with diurnal prefer-
ence and to investigate the role that these genetic variants may play in 
other sleep related measures, we genotyped a total of 11 single nucle-
otide polymorphisms (SNPs) in circadian genes in the G1219 sample 
(n=966), a British longitudinal population sample. We conducted linear 
regressions using dominant, additive and recessive models of inheri-
tance to test for associations between these SNPs and: diurnal prefer-
ence, measured using the Horne-Östberg Morningness-Eveningness 
Questionnaire; sleep latency, sleep duration and sleep quality, measured 
using the Pittsburgh Sleep Quality Index; and depressive symptoms, 
measured using the Short Mood and Feelings Questionnaire.
Results: We found significant associations between diurnal preference 
and a SNP in PER3 (p<.005, recessive model) and BMAL2 (p<.05, ad-
ditive model). Two SNPs were significantly associated with other sleep 
measures, a SNP in GNβ3 with sleep quality (p<.005, recessive model) 
and a SNP in PER2 with sleep duration (p<.0005, recessive model). 
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Both of these two SNPs were also significantly associated with depres-
sive symptoms (p<.05).
Conclusion: This study further supports the involvement of circadian 
genes in regulating both sleep timing as well as additional sleep mea-
sures. Additionally, this further supports the notion that the genetic 
heritability of sleep quality overlaps with the genetic heritability of de-
pression.

0855
BRIEF BEHAVIORAL TREATMENT FOR CHRONIC 
INSOMNIA IN BREAST CANCER
Mengel H1, Doyle T2, Nathanson D3, Roehrs T1,4, Freedman R4, 
Drake C1,4
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Introduction: Estimates of insomnia in breast cancer patients are high, 
with reports of poor sleep lasting years after completion of cancer treat-
ment which frequently remains untreated and unrecognized. This study 
was aimed to test the effects of brief behavioral treatment for insomnia 
(BBT-I) for breast cancer patients suffering from insomnia on nocturnal 
and daytime outcome measures.
Methods: Five female patients (age = 51.8+5.17) with chronic insom-
nia related to breast cancer, were recruited from the Henry Ford Health 
System. Participants underwent BBT-I during a 4 week period (2 face to 
face and up to 2 phone contacts) ≥ 3 months post-chemotherapy. Sub-
jects maintained weekly sleep diaries throughout treatment. Measures 
of insomnia severity (Insomnia Severity Index, ISI), depression (Beck 
Depression Inventory II, BDI-II), daytime sleepiness (Epworth Sleepi-
ness Scale, ESS), self rated anxiety (Beck Anxiety Index, BAI) and the 
Fatigue Severity Index (FSI) were measured before and after treatment.
Results: The following sleep measures showed significant (p<.05 for 
all) improvement with treatment: ISI (pre= 22+4.18, post=7+3.31 ), 
SE (pre=70%+.10, post=89%+.07), mean durations of awakenings 
(pre=45 min+22.3, post=16.32 min+13.69), total wake time (pre=131.4 
min+43.3, post= 35.5 min+ 0.3), and ESS (pre= 10.7+5.1, post=5.7+4.8). 
80% of patients had a marked reduction in ISI (i.e > 9 points). Fatigue 
and anxiety improved but did not reach statistical significance (Fatigue 
pre=54.33+11.5, post=23.88+16.4, Anxiety pre= 10.6+1.1, post= 5+1.7; 
p<.1). Other measures of sleep and daytime function did not show sig-
nificant improvements with treatment (p>.05 for all).
Conclusion: In this small uncontrolled trial, patients with breast can-
cer-related insomnia showed improvements in insomnia and daytime 
functioning following BBT-I. Clinically relevant improvements were 
observed among each sleep disturbance measure including a normaliza-
tion of insomnia severity (ISI).

0856
FATIGUE PRIOR TO CHEMOTHERAPY IS ASSOCIATED 
WITH INCREASED DEPRESSIVE SYMPTOMS FOLLOWING 
TREATMENT IN WOMEN WITH BREAST CANCER
Ruf R1, Neikrug AB2, Avanzino JA4, Natarajan L3, Liu L4, 
Ancoli-Israel S4,2

1University of California, San Diego, La Jolla, CA, USA, 2SDSU/
UCSD Joint Doctoral Program in Clinical Psychology, San Diego, CA, 
USA, 3Family and Preventive Medicine, University of California, San 
Diego, La Jolla, CA, USA, 4Psychiatry, University of California, San 
Diego, La Jolla, CA, USA

Introduction: Fatigue and depression are correlated in women with 
breast cancer (BC) throughout treatment. This study examined the rela-
tionship between fatigue prior to chemotherapy and the severity of de-
pressive symptoms following chemotherapy in BC women.

Methods: As part of a larger study investigating sleep in BC,122 women 
(Age=51.9 yrs, SD=9.4) with BC were assessed for fatigue and depres-
sive symptoms prior to and in the last week of cycle 4 of chemotherapy. 
Fatigue was assessed using the Multidimensional Fatigue Scale - Short 
Form (MFSI-SF), which results in a total fatigue score and 5 fatigue sub-
scale scores (general, physical, emotional, mental, vigor). Depressive 
symptoms were assessed with the Center for Epidemiological Studies-
Depression (CES-D) questionnaire (≥16 indicates clinically significant 
depressive symptoms). Only women with an initial CES-D score<16 
were included (n=90). The relationship between initial MFSI-SF scores 
and final CES-D scores (square root transformed) was modeled with 
multiple linear regression (adjusted for initial CES-D score, antidepres-
sant use, ethnicity). The relationship between initial fatigue scores and 
women who progressed to final CES-D≥16 was modeled with logistic 
regression (adjusted for initial CES-D score, antidepressant use).
Results: The multiple regression model was significant (R2=0.293, 
p=0.001). The MFSI-SF mental subscale (β=.173, p=0.004) and anti-
depressant use (β=.819, p=0.041) were the significant predictors; the 
remaining MFSI-SF subscales, initial CES-D scores, and ethnicity 
were not significant. Logistic regression was significant (p=0.012) with 
the mental fatigue subscale as a significant predictor of final CES-D 
score≥16 (Odds Ratio=1.21, 95% CI=1.01-1.47).
Conclusion: This study suggests that women with breast cancer who 
have higher levels of mental fatigue prior to chemotherapy are more 
likely to experience increased depressive symptoms and progression to 
clinically significant depression following chemotherapy. Future studies 
should investigate if interventions that decrease fatigue prior to or early 
in treatment prevent worsening of depressive symptoms.
Support (If Any): NCI CA112035, NIH TL1TR00098, and the Depart-
ment of Veterans Affairs Center of Excellence for Stress and Mental 
Health (CESAMH).

0857
LIGHT EXPOSURE AND SLEEP IN BREAST CANCER 
PATIENTS UNDERGOING CHEMOTHERAPY: A 
CONTROLLED PROSPECTIVE STUDY
Liu L1, Rissling M1,2, Neikrug AB1,2, Avanzino JA1, Maglione JE1, 
Natarajan L3,4, Palmer B1, Ancoli-Israel S1,2,3,5

1Psychiatry, University of California, San Diego, La Jolla, CA, USA, 
2SDSU/UCSD Joint Doctoral Program in Clinical Psychology, San 
Diego, CA, USA, 3UCSD Moores Cancer Center, La Jolla, CA, USA, 
4Family and Preventive Medicine, University of California, San Diego, 
La Jolla, CA, USA, 5Medicine, University of California, San Diego, La 
Jolla, CA, USA

Introduction: Sleep disturbance is one of the most common symptoms 
in cancer patients. Low light exposure has been reported to be associated 
with poor sleep in many populations, but never in breast cancer patients 
undergoing chemotherapy. As part of a larger study, this controlled pro-
spective study examined the relationship between low light exposure 
and poor sleep in women with breast cancer.
Methods: Fifty-eight women diagnosed with stage I-III breast cancer 
(BC patients, mean age=52.1±10.2 years, range=31-80), and 55 age-
, race- and education-matched cancer-free women (controls, mean 
age=52.3±9.5 years, range=29-82) participated. Light exposure (LE) 
was measured with actigraphy (Actiwatch-Light, Philips Respironics): 
mean number of lux/minute (intensity) and time spent over 1000 lux 
(duration) were calculated for each nighttime and daytime period (docu-
mented by participants as in bed time and out of bed time, respectively). 
Sleep was assessed with actigraphy: percent of sleep time (%sleep), 
mean duration of sleep bouts (mean-sleep-bouts), and number of sleep 
bouts (#sleep-bouts) during nighttime, and percent of nap time (%nap) 
during daytime were calculated. Naps were defined as any ≥10 minutes 
of consecutive actigraphic sleep during daytime. Data were collected 
prior to the initiation of chemotherapy (baseline), at the end of cycle 4 
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chemotherapy, and one year after baseline. Participants wore the acti-
graph for 72 consecutive hours at each time point.
Results: Mixed-effect model analyses revealed that compared to con-
trols, BC patients had higher intensity of nighttime LE (p=0.003), lower 
%sleep (p=0.002) and higher %nap (p=0.003). In BC patients, lower 
intensity of daytime LE was associated with increased #sleep-bouts 
(p=0.0005) and increased %nap (p=0.02), and shorter duration of day-
time LE was associated with decreased mean-sleep-bouts (p=0.046) and 
increased %nap (p=0.001).
Conclusion: BC patients had more LE at night, lower sleep efficiency 
at night and higher percent of napping time during the day. Decreased 
daytime LE in BC patients was significantly associated with decreased 
nighttime sleep quality (sleep time and consolidation) and increased 
daytime napping.
Support (If Any): NCI CA112035, and the Department of Veterans Af-
fairs Center of Excellence for Stress and Mental Health (CESAMH).

0858
DISRUPTED SLEEP PATTERNS AND FATIGUE IN PATIENTS 
TREATED FOR BREAST CANCER
Wu H, Davis JE
Wayne State University College of Nursing, Detroit, MI, USA

Introduction: Evidence suggests that altered circadian timing system 
is associated with the symptoms of disrupted sleep/wake patterns and 
fatigue in cancer. This secondary data analysis aimed to identify and 
describe disrupted sleep patterns in a subgroup of fatigued breast cancer 
patients who are at the greatest risk for sleep disturbances.
Methods: Data for this analysis came from a cross-sectional descriptive 
study investigating fatigue in 114 chemotherapy outpatients (mean age= 
51.3 years, 63% Blacks, 81% stage I-III) treated for breast cancer; all 
met the cancer-related fatigue criteria by ICD-10. Global sleep quality 
and fatigue levels were self-reported using the Pittsburgh Sleep Quality 
Index (PSQI) and Wu Cancer Fatigue Scale, respectively. Descriptive 
statistics characterized the disrupted sleep patterns. ANOVAs examined 
the differences between subgroups of patients.
Results: All study participants (100%) suffered from trouble sleep-
ing (global PSQI scores >5), with prolonged sleep onset latency (M= 
46.7±49.6 minutes) and frequent nighttime awakenings (71% had 3 
or more per week). More than 40% reported habitual bedtimes either 
earlier (before 10:00 pm; 22%) or later (after 12:00 am; 20%) than the 
conventional bedtime hours (between 10:00 pm and 12:00 am; 58%). 
The sleep efficiencies were significantly different between those who 
reported earlier, later, and normal bedtimes (F=7.79, p=0.001), ranging 
from the worst, 54% (earlier bedtimes), 69% (normal bedtimes), to the 
best, 76% (later bedtimes). Those who reported earlier bedtimes experi-
enced worst fatigue (p<0.05), greatest sleep disturbances (p<0.05) and 
daytime dysfunction (p=0.06), and lowest global sleep quality (p<0.05).
Conclusion: The findings testify to the frequent co-occurrence of fa-
tigue and disrupted sleep in cancer. The worst fatigue and the greatest 
sleep disturbances were reported by those who had abnormal early bed-
times. Interventions that normalize circadian timing aberration may im-
prove quality of sleep and alleviate fatigue in cancer patients.
Support (If Any): This study was funded by Oncology Nursing Foun-
dation/Novartis Nursing Research Grant.

0859
COGNITIVE BEHAVIORAL CLASS WITH BIOFEEDBACK 
HELPS CHRONIC PAIN PATIENTS INCREASE TOTAL SLEEP 
TIME, REM AND DECREASE PAIN
Wolfe VA1, Dorhofer D1, Stein S2

1Physical Medicine and Rehabilitation, Kaiser Permanente Medical 
Center, Roseville, CA, USA, 2Psychology, California Polytechnic State 
University, San Luis Obispo, CA, USA

Introduction: The sleep of patients with chronic pain is often inef-
ficient and non-restorative. When patients with chronic pain improve 
their sleep, they report decreased pain and medication use, and improved 
mood. However, most patients are unaware of the importance of quality 
sleep and how to improve it. This study was designed to subjectively 
and objectively measure changes in sleep architecture following a single 
class on sleep improvement.
Methods: Patients were recruited from an 8-week chronic pain series. 
Session 4 of the series focused on using cognitive-behavioral and move-
ment-based strategies to improve sleep. Participants were asked to try 
sleep improvement strategies at home. Patients completed daily ques-
tionnaires about perceived sleep quality, behaviors, etc. Objective data 
was collected via the Zeo EEG monitor (time to sleep onset, number of 
wakings, time in REM, light, deep and wake states during the night). Pa-
tients completed 2 weeks of sleep monitoring before and after the class 
on sleep improvement. Pre and post data were compared by t-test and 
Wilcoxen Signed Rank using SPSS statistical software.
Results: 54 chronic pain patients (8 male and 46 female) participated; 
average age was 58. After the class on sleep improvement, participants 
subjectively reported improved sleep and a better understanding of the 
role of behavior, medications and substance use on sleep architecture. 
Objectively, participants’ average increase in total sleep time each night 
was 13.4 minutes (p<.05), their increase in REM sleep was 7.7 minutes 
per night (p<.05). Changes in light sleep, deep sleep, time in wake and 
number of wakings were non-significant.
Conclusion: Helping people sleep better is a health care mandate and is 
especially important in people with chronic pain. A single session class 
can be effective in coaching patients in sleep improvement, the addition 
of the EEG biofeedback device was successful in augmenting patients’ 
understanding of sleep and in helping them change behavior. Partici-
pants were extremely satisfied with the sleep improvement program and 
cited it as very useful in improving both their sleep and their pain. As 
biofeedback technologies become more sophisticated and user friendly, 
their use in healthcare settings should be evaluated and integrated to help 
improve medical care and patient outcomes.
Support (If Any): Kaiser Permanente Community Benefit Grant. EEG 
devices donated by Zeo, Inc.

0860
INCREASING PREOPERATIVE SLEEP REDUCES 
POSTOPERATIVE PAIN AND ANALGESIC USE
Roehrs T1,2, Randall S1, Roth T1,2

1Sleep Disorders & Research Center, Henry Ford Health System, 
Detroit, MI, USA, 2Department of Psychiatry & Behavioral 
Neuroscience, Wayne State University, Detroit, MI, USA

Introduction: We showed sleep extension in mildly sleep deprived nor-
mals reduced pain sensitivity. Thus, we hypothesized that post operative 
pain and analgesic use would be reduced in joint replacement patients 
with insufficient sleep who increased bedtime pre operatively vs those 
remaining on their habitual sleep schedule.
Methods: Twelve patients, 3 men, 9 women, 50.3+/-12.5 yrs old, who 
were scheduled for joint replacement (6 knee and 6 hip) and reported < 
7 hrs nightly sleep participated. Seven were randomized to a two hour 
nightly extension of their habitual bedtime (EXT: 4 knee, 3 hip) and 
five remained on their habitual (HAB: 2 knee, 3 hip) schedule during 
the week before surgery. They were monitored by actigraphy. The out-
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come measures were the postoperative daily dose of opiates (converted 
to morphine mg equivalents) and the daily pain ratings (5-6 times daily 
on a 0-10 scale: 0= no pain and 10=worst pain experienced) over the 2-3 
day in-hospital recovery.
Results: On a one week sleep diary before the preoperative week those 
in the EXT group reported 6.8 (0.4) hrs and the HAB group 6.6 (0.9) hrs 
of time in bed nightly. During the one week preoperative sleep manipu-
lation, compared to the HAB group the EXT group spent significantly 
more time in bed nightly (8.0 vs 6.9 hrs, p<0.03), which resulted in sig-
nificantly more sleep time (6.8 vs 5.8 hrs, p<0.04). On the 2-3 day post-
operative in-patient recovery the EXT group reported significantly less 
daily pain (4.2 vs 5.5, p<0.01) than the HAB group and showed a trend 
(p<0.06) for less daily morphine mg intake (25.2 vs 46.5 mg).
Conclusion: These data demonstrate prophylactic improvement of 
sleep reduces post operative pain and opiate use. It demonstrates the 
analgesic potential for preoperative sleep extension and consolidation in 
patients with other sleep disorders.
Support (If Any): Supported by Fund for Henry Ford Hospital.

0861
THE EFFECTS OF EXERCISE ON SLEEP STAGE DYNAMICS 
IN HEALTHY CONTROLS AND PATIENTS WITH CHRONIC 
FATIGUE SYNDROME
Kishi A1,2, Togo F3, Rapoport DM1, Natelson BH3

1Department of Medicine, New York University School of Medicine, 
New York, NY, USA, 2Pain & Fatigue Study Center, Beth Israel 
Medical Center, New York, NY, USA, 3Graduate School of Education, 
The University of Tokyo, Tokyo, Japan

Introduction: Effects of exercise on dynamic aspects of sleep have not 
been studied. We hypothesized that exercise alters dynamics of sleep 
stage transitions in healthy controls and patients with chronic fatigue 
syndrome (CFS).
Methods: Sixteen female healthy controls (age: 38±9 years) and 17 
female patients with CFS (age: 41±8 years) underwent overnight 
polysomnography (PSG) on a baseline night and on a night after their 
performance of a maximal exercise test. All subjects had an adaptation 
PSG to mitigate any first night effect. We calculated transition probabili-
ties and rates between sleep stages (waking, rapid eye movement [REM] 
sleep, N1, N2 and N3) and cumulative duration distributions of each 
sleep stage and sleep as a whole.
Results: After exercise, healthy controls showed a significantly greater 
probability of transition from N1 to N2 and a lower rate of transition 
from N1 to wake than at baseline; CFS patients showed a significant-
ly greater probability of transition from N2 to N3 and a lower rate of 
transition from N2 to N1. For both groups, these findings suggest there 
is improved quality of sleep after exercise. Continuity of sleep in the 
controls improved after exercise, while CFS patients had less continu-
ous N1 and more continuous REM sleep. Despite their improvement in 
overall quality of sleep after exercise, CFS patients had a significantly 
greater probability and rate of transition from REM to wake compared 
to healthy controls.
Conclusion: Exercise promotes transitions to deeper sleep stages for 
both healthy controls and CFS patients, but CFS patients showed co-
existing sleep disruption and more fatigue. While exercise had posi-
tive effects on dynamic sleep morphology in both healthy controls and 
CFS patients, CFS patients may not fully normalize their sleep with 
exercise alone.
Support (If Any): This work was supported in part by NIH AI-32247 
to BHN and grants from the Foundation for Research in Sleep Disorders 
and the Georg Waechter Memorial Foundation to AK.

0862
IMPROVED SLEEP QUALITY IN INDIVIDUALS WITH 
FIBROMYALGIA THROUGH CALF MUSCLE PUMP 
STIMULATION
Baniak L1,2, Pierce C1,2,3, Hiester E2,4, McLeod KJ2,3

1Decker School of Nursing, Binghamton University, Binghamton, NY, 
USA, 2Clinical Science and Engineering Research Center, Binghamton 
University, Binghamton, NY, USA, 3Bioengineering, Binghamton 
University, Binghamton, NY, USA, 4Lourdes Hospital, Binghamton, 
NY, USA

Introduction: Rostral shifts of fluid displaced from the lower extremi-
ties (LE) during sleep have been implicated in upper airway occlusion in 
obstructive sleep apnea (OSA). The purpose of this study was to test the 
utility of using calf muscle pump stimulation (CMPS) to mobilize LE 
fluid during the day allowing for excretion and thus lessening nocturnal 
rostral fluid shift.
Methods: This IRB approved dose response, historical control clinical 
study utilized soleus muscle (i.e. CMP) stimulation obtained by means 
of a reflex mediated plantar micromechanical stimulation device oper-
ating at 45 Hz/50 microns. A convenience sample (N=10) of persons 
diagnosed with Fibromyalgia were recruited. A CMP stimulation device 
was provided for daily utilization over a 3 month period. Sleep quality 
and energy levels were extracted from the Revised Fibromyalgia Im-
pact Questionnaire (Bennett et al, 2009). After testing for blood pressure 
response to the stimulus, scores were gathered at baseline, weekly by 
phone call follow up, and at the final evaluation.
Results: Subjects included nine females and one male with an average 
age of 48.6 years (32-58 years). Self-reported daily usage of stimulation 
device averaged 60min (0-240min). Average lowest blood pressure dur-
ing quiet sitting was 102/55 while average highest pressure during CMP 
stimulation was 137/76 upon initial visit. Average sleep quality score at 
start of protocol = 8.3 (+0.66) and improved significantly over 12 weeks 
to end at 4.4 (+0.91). Energy levels as well improved from an average of 
7.2 (+0.87) at the start of therapy to 4.9 (+0.86) at the end of 12 weeks.
Conclusion: The results from this pilot clinical trial indicate that quality 
of sleep and daytime energy levels in a Fibromyalgia population can be 
significantly improved by mobilizing LE fluid using CMP stimulation.
Support (If Any): This work was supported by the Clinical Science 
and Engineering Research Center and the Decker School of Nursing at 
Binghamton University.

0863
NONSPECIFIC EFFECTS IN A BEHAVIORAL SLEEP 
INTERVENTION DURING A RANDOMIZED CLINICAL 
TRIAL (RCT)
Berger AM1, Hertzog M1, Kuhn BR2

1College of Nursing, University of Nebraska Medical Center, Omaha, 
NE, USA, 2Munroe-Meyer Institute, University of Nebraska Medical 
Center, Omaha, NE, USA

Introduction: RCTs support the efficacy of cognitive behavioral sleep 
therapies for cancer patients. However, the mechanisms by which these 
interventions improve outcomes are unclear. Unidentified, nonspecific 
factors may have a significant influence on treatment efficacy. This study 
examined unintended consequences of three nonspecific treatment fac-
tors (dose of intervention, clinical site, interventionist) on sleep quality, 
total sleep time (minutes), and sleep percent in women enrolled in an 
RCT behavioral sleep intervention delivered before each adjuvant breast 
cancer chemotherapy (4 or ≥4) and at 30, 60, and 90 days after the last 
chemotherapy.
Methods: A covariance pattern analysis was used to analyze effects of 
dose (≤7 or >7 sessions), site (four), and interventionist (three) on per-
ceived sleep quality (Pittsburgh Sleep Quality Index, PSQI), total sleep 
time and sleep percent (wrist actigraphy).



SLEEP, Volume 36, Abstract Supplement, 2013 A296

B. Clinical Sleep Science VIII. Medical Disorders and Sleep
Results: Subjects included 94 females with a mean age of 51.0 years 
(SD=9.3) and BMI of 28.5(6.9). Most were white, married, and em-
ployed. Dependent variables were measured at 30, 60, 90 days and 1 
year, with baseline values serving as covariates. For sleep quality, the 
interventionist*time interaction was significant (F=4.1, p=.003). Partici-
pants assigned to one interventionist had increasing PSQI scores over 
time, whereas those assigned to the other two had decreasing scores, 
indicating improving sleep quality. No significant main or interaction 
effects were found for total sleep time. A statistical trend was found on 
sleep percent for both dose (F=2.7, p=.053) and site (F=2.0, p=.053). 
Sleep percent varied in participants receiving ≤7 sessions, but was stable 
for those with >7 sessions. Three sites maintained stable sleep percent 
patterns over time, while one site had lower sleep percent at 60 days 
(F=4.7, p=.005).
Conclusion: Inadequate attention has been given to distinguishing be-
tween specific and nonspecific effects of sleep interventions. Approaches 
will be shared to identify and control for nonspecific intervention effects.
Support (If Any): NIH 5R01NR007762

0864
KAPLAN-MEIER SURVIVAL ANALYSIS INDICATES 
IMPROVED UNDISTURBED INITIAL SLEEP IN NOCTURIA 
PATIENTS TREATED WITH DESMOPRESSIN
Holm-Larsen T1, Dijk D2, Blemings A3, Juul KV3

1Pharma Evidence, Farum, Denmark, 2Surrey Clinical Research Centre, 
Surrey, United Kingdom, 3Global Scientific Affairs Urology, Ferring, 
Copenhagen, Denmark

Introduction: Nocturia is a major cause of sleep disturbance, sleep loss, 
daytime fatigue and mood disturbance, with those experiencing two or 
more voids per night reporting significant ‘bother‘. Despite sleep distur-
bance being the major problem in nocturia, previous trials of desmopres-
sin has reported reduction in number of voids as primary endpoint. In 
order to more accurately present the prolonging of time of undisturbed 
sleep by treating nocturia we present sleep data based on a Kaplan-Mei-
er analysis.
Methods: Data from two 12-weeks randomized, double-blind placebo-
controlled trials in female and in male nocturia patients were analysed 
for mean time to first void. Kaplan-Meier plots were used to evaluate the 
first nocturia-related sleep-interruption during the night. Female patients 
were treated with 25 µg (n=130 per arm), while males were treated with 
50 µg desmopressin (n=130 per arm), recently confirmed as safe and 
effective dose levels.
Results: A highly significant treatment difference in duration of unin-
terrupted sleep between desmopressin and placebo was seen for both 
males (p=0.0084) and females (p=0.0116), with the largest probability 
of increased sleep in the interval of 3-5 hours after bedtime. As expected 
based on the duration of antidiuretic action of desmopressin in current 
dose levels, the effect abated in the last part of the night from 6-9 hours, 
although with some residual improvement compared to placebo.
Conclusion: Our analysis indicates that treatment of nocturia with des-
mopressin significantly prolongs uninterrupted sleep in both males and 
females, indicative of restoring a more normal sleep patterns in noctu-
ria patients. The largest probability of increased sleep was observed in 
the interval of 3-5 hours after bedtime, which is particular relevant in 
order to avoid disruption of Restorative sleep (SWS) occurring in the 
first part of night. For future reporting of treatment effect in nocturia 
research we recommend that undisturbed sleep data can be based on 
Kaplan-Meier analysis.
Support (If Any): This study was supported by a grant from Ferring 
Pharmaceuticals.

0865
1 MONTH AFTER TREATMENT INITIATION NOCTURIA 
PATIENTS SLEPT SIGNIFICANTLY LONGER AND BETTER 
ON TREATMENT THAN PLACEBO PATIENTS
Holm-Larsen T1, Andersson F2, Yankov V2, Norgaard J2

1Pharma Evidence, Farum, Denmark, 2Ferring Pharmaceuticals A/S, 
Copenhagen, Denmark

Introduction: The objective of this study was to explore how fast 
patients treated for nocturia (waking up at night one or more times 
to void) increased their initial period of undisturbed sleep and self 
reported sleep quality.
Methods: A 3 month randomized, controlled, double-blind study at 39 
centers in US and Canada comparing treatment vs. placebo in patients 
with ≥2 voids/night. The initial period of undisturbed sleep was based 
on a sleep/void diary. Self reported sleep quality was based on two sleep 
VAS scales: 1) quality of last nights sleep, and 2) feeling refreshed in 
the morning.
Results: Following 1 week of treatment patients on both placebo and 
treatment had an increase in undisturbed sleep (women: 81/105 min; 
men 30/71 min (placebo/treatment, respectively)). After 1 month pa-
tients treated with active drug slept statistical significantly longer (wom-
en 95 /131 min, p=0.02; men 56/99 min, p<0.001), increasing to a 3 
month treatment contrast of 49 minutes (women) and 39 minutes (men) 
and with total period of undisturbed sleep of 5.2 hours (women) and 
4.3 hours (men). Patient self reported sleep quality on a 10 point scale 
increased after 1 week (women 1.2 vs. 1.6; men 0.5 vs. 0.7) growing to 
a significant treatment difference in women (p= 0.03) and a numerical 
difference in men after 3 months (women 1.8 vs. 2.3; men 1.3 vs. 1.7). 
Self reported feeling of being “refreshed in the morning” also increased 
after 1 week (women 1.1 vs. 1.5; men 0.5 vs. 0.7) and was statistically 
significant vs. placebo at month 3 (women 1.7 vs. 2.2, p=0.04; men 0.85 
vs. 1.34, p=0.01).
Conclusion: Treatment with NOCDURNA increases the initial period 
of undisturbed sleep after one week and demonstrates a significant dif-
ference to placebo from 1 month and forward. Self reported sleep quality 
and morning feeling of refreshness shows a similar pattern.
Support (If Any): Ferring Pharmaceuticals A/S

0866
SLEEP QUALITY IMPROVES IN ADHERENTS TO HEART 
HEALTH PROGRAM WITHOUT CHANGE IN SLEEP 
DURATION
Eliasson AH, Kashani M, Bailey K, Vernalis M
Integrative Cardiac Health Project, Walter Reed National Military 
Medical Center, Bethesda, MD, USA

Introduction: The Integrative Cardiac Health Project (ICHP) is a 
6-month heart health program that promotes comprehensive lifestyle 
change including exercise, the Mediterranean Diet, and use of practi-
cal stress management techniques. Subjects are also educated on the 
principles of good sleep hygiene. Among subjects adhering to suggested 
lifestyle changes, we queried what the impact would be on their sleep 
duration, sleep quality and symptoms of fatigue. Since serum triglyc-
erides respond rapidly to lifestyle changes, this lab test may be used 
as a marker of adherence to the program. We therefore analyzed sleep 
parameters in the cohort of adherents (triglyceride improvers) among 
ICHP program graduates.
Methods: At program entry, participants complete validated ques-
tionnaires, specifically the Pittsburgh Sleep Quality Index (PSQI), fa-
tigue visual analog scale and Perceived Stress Scale (PSS). Subjects 
also submit to blood measurement of a cardiac-relevant lab panel. 
Differences between values at program entry and completion were 
compared using paired t-test. Analysis was limited to subjects whose 
triglycerides improved.
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Results: Of 410 consecutive finishers (mean age 58 yrs, 40% men), 
240 (59%) showed improvements in triglycerides (146 to 100, p < 
0.001). Other lipids improved (TC 189 to 179, p=0.003; LDL 111 to 
103, p=0.007; HDL 55 to 59, p=0.01). Glucose (105 to 91, p<0.001), 
insulin (14 to 10, p=0.04) and HOMA (3.7 to 2.3, p=0.007) improved. 
Blood pressure also improved (SBP 128 to 125, p=0.02; DBP 80 to 78, 
p=0.002). Lengthening of sleep duration was not statistically significant 
(6.3 to 6.5 hours/night, p=0.075) and fatigue did not change significantly 
4.2 to 3.8, p=0.085). However, PSQI did show significant improvement 
(7.31 to 6.36, p=0.01) and PSS decreased (22 to 19, p<0.001).
Conclusion: Successful adherence to a comprehensive lifestyle change 
program without a specific focus on increasing total sleep time may im-
prove sleep quality even without significant changes in sleep duration.
Support (If Any): This work is supported by the Henry M. Jackson 
Foundation for the Improvement of Milltary Medicine.

0867
THE EFFECTS OF ONCE-DAILY 15MG PHENTERMINE 
PLUS 92MG TOPIRAMATE EXTENDED-RELEASE (PHEN/
TPM ER) ON CARDIOMETABOLIC ENDPOINTS IN OBESE 
PATIENTS WITH OBSTRUCTIVE SLEEP APNEA
Winslow DH1, Bowden CH2, DiDonato K2, McCullough PA1

1Kentucky Research Group, Louisville, KY, USA, 2Vivus Inc, 
Mountain View, CA, USA

Introduction: Obstructive Sleep Apnea (OSA) is a condition in which 
individuals experience nighttime episodes of apnea or hypopnea, dur-
ing which blood oxygen saturation levels fall and sleep architecture 
is disrupted. The altered physiology induced by the periodic hypoxia 
and reoxygenation that characteristically occur in OSA results in oxida-
tive stress, endothelial dysfunction and activation of the inflammatory 
cascade, all of which favor cardiovascular disease and related comor-
bidities. Since weight loss is known to improve objective parameters 
of OSA, the aim of this study was to evaluate not only the change in 
overnight polysomnography (PSG) endpoints, but cardiometabolic risk 
factors as well.
Methods: This was a single-center, randomized, placebo-controlled trial 
that included 45 obese men and women (BMI 30 to 40 kg/m2 inclusive), 
age 30 to 65 years with OSA (AHI ≥ 15) at baseline, who were untreated 
or non-compliant with CPAP. Subjects were randomized to placebo or 
PHEN/TPM ER and underwent a four-week dose titration followed by 
24 weeks of treatment. Subjects were also provided with a lifestyle mod-
ification program (LEARN®). Overnight PSG was performed at base-
line, Week 8 and Week 28. The primary endpoint was change in AHI 
between baseline and Week 28 and key secondary endpoints included 
changes in blood pressure, heart rate and lipid profile.
Results: Subjects treated with PHEN/TPM ER lost 10.3% of body 
weight and achieved significant (p=0.0084) improvements in AHI 
from baseline to Week 28 compared to placebo. Statistical significance 
between the cohorts was also observed for systolic blood pressure 
(p=0.0431) and HDL cholesterol (p=0.0355), with clinically meaningful 
changes demonstrated for additional cardiometabolic risk factors such 
as overnight heart rate, LDL cholesterol and fasting insulin. The most 
common AEs were dry mouth, dysgeusia and gastroenteritis.
Conclusion: PHEN/TPM ER may represent a promising pharmacolog-
ic treatment for some obese patients with OSA. Additional studies are 
needed to evaluate this approach.

0868
COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA 
HAS SUSTAINED EFFECTS ON DAYTIME SYMPTOMS AND 
HOSPITALIZATION IN PATIENTS WITH STABLE HEART 
FAILURE
Redeker NS1, Jeon S1, Paceill J1, Andrews L1, Cline J2, Jacoby D3

1School of Nursing, Yale University, New Haven, CT, USA, 
2Department of Psychiatry, Yale University, New Haven, CT, USA, 
3Department of Internal Medicine/Section of Cardiovascular Medicine, 
Yale University, New Haven, CT, USA

Introduction: Chronic heart failure (HF) is associated with fatigue, 
sleepiness, pain, dyspnea, anxiety, and depression - symptoms that of-
ten co-occur and are associated with insomnia and rehospitalization. We 
evaluated the effects of cognitive behavioral therapy for insomnia (CBT-
I), compared with HF self-management education (attention control), on 
symptoms and hospitalizations at 6 and 12 months post-treatment.
Methods: This pilot RCT included patients with NY Heart Class II-
III stable HF and insomnia (Insomnia severity Index - ISI >7) random-
ized in groups to 4 bi-weekly group CBT-I sessions (n = 26, M age = 
63.4 + 18, 13 women) or attention-control (n = 20, M age = 53.58 + 
18; 10 women) and completed insomnia (ISI), fatigue (numeric rating), 
sleepiness (Epworth), depression (CESD), state anxiety (STAI), dys-
pnea, and pain (SF-36) measures at baseline, 2 weeks (T1) and 6 months 
(T2) after treatment.
Results: CBT-I had statistically significant effects on insomnia, fatigue 
and dyspnea (p < .05), but not depression, sleepiness, or pain at T1. ISI 
did not improve from T1 to T2, but there were significant improvements 
in fatigue, depression, and anxiety (p< .05) and medium effects (ES = 
.46-.52) on dyspnea and sleepiness, compared with control. Mixed ef-
fects modeling revealed that improvement in insomnia mediated the ef-
fects of CBT-I on fatigue at T2, but improved anxiety and depression 
at T2 were not dependent on insomnia. Insomnia was associated with 
pain, but CBT-I had no effect. Successful treatment of insomnia at T1 
predicted hospitalization in the CBT-I group at 12 months (p =.02).
Conclusion: The beneficial effects of CBT-I on daytime symptoms con-
tinue after the immediate conclusion of treatment and include reduced 
rates of hospitalization. Larger longitudinal RCT’s are needed to further 
evaluate the factors that contribute to the impact of CBT-I on hospital-
ization, an outcome that has the potential to reduce health care costs.
Support (If Any): R21NR011387

0869
CARDIAC TROPONIN T AND ZOLPIDEM EXTENDED-
RELEASE IN CARDIAC INTENSIVE CARE UNIT PATIENTS
Burke PR, Storti L, Maroja F, Tufik S, Cintra F, Poyares D
Psicobiologia, Universidade Federal de Sao Paulo, São Paulo, Brazil

Introduction: Sleep in the Intensive Care Unit (ICU) is markedly dis-
turbed by many reasons, leading to sleep fragmentation and deprivation. 
It may impair patients’ recovery leading to prolonged hospitalization. 
Furthermore, acute sleep deprivation might provoke striking electro-
cardiogram alterations. This study’s hypothesis is that improving sleep 
maintenance in Cardiac ICU patients can shorten hospitalization and im-
prove laboratory and clinical parameters in such population.
Methods: A randomized double-blind placebo-controlled clinical trial 
was performed with 65 cardiac ICU patients. Placebo was administered 
to 31 patients (group A) and Zolpidem Extended-Release 12.5mg to 34 
patients (group B) from the first night of hospitalization until discharge. 
All of them had the diagnosis of acute coronary syndrome and under-
went full polysomnography (PSG). The patients fulfilled a sleep diary 
and vital signs were taken as well as laboratory parameters (creatinine 
kinase, creatinine kinase-MB and cardiac troponin T), daily.
Results: Creatinine kinase and cretinine kinase-MB plasma levels had 
no statistically significant difference between groups along the 3 days of 
measurement. Cardiac troponin T (cTn) plasma levels prior to drug ad-
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ministration had no significant difference between groups A and B. cTn 
plasma levels did not decrease significantly in group A, as it did in group 
B from 1st to 3rd day after myocardial infarction, even after controlling 
for myocardial infarction type, and time of pain.
Conclusion: Patients who used Zolpidem CR nightly had lower cardiac 
troponin T plasma levels on the first and second days of ICU admission 
compared to patients who received placebo.
Support (If Any): Associaçao Fundo de Incentivo a Pesquisa (AFIP), 
CAPES and CNPq
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CIRCADIAN PROFILES LINKED TO UNIPOLAR AND 
BIPOLAR DEPRESSION IN YOUTH
Robillard R1, Naismith S1, Rogers NL2, Ip TK1, Hermens DF1, Scott E1, 
Hickie I1

1Brain and Mind Reasearch Institute, University of Sydney, 
Camperdown, NSW, Australia, 2Chronobiology & Sleep, School of 
Management & Marketing, Institute for Health & Social Science 
Research, Central Queensland University, Rockhampton, QLD, Australia

Introduction: Despite marked changes in circadian rhythms during 
the course of adolescence and young adulthood, little is known about 
changes in the sleep-wake cycle and endogenous circadian rhythms in 
young persons with mood disorders. The current set of studies investi-
gated circadian phenotypes in relation to depression subtype in youth.
Methods: Seventy-five young patients in a depressive episode (unipo-
lar: n=46, 20.1 ± 4.7 y.o.; bipolar I or II: n=29, 23.2 ± 4.3 y.o.) and 
20 healthy participants (24.8±2.5y.o.) underwent actigraphy over seven 
consecutive days and nights. In a subgroup of participants (17 with 
unipolar and 10 with bipolar depression), dim light melatonin onset 
(DLMO) was measured using salivary samples collected every 30 min-
utes for 8 hours starting 6 hours before habitual sleep onset.
Results: A delayed sleep phase was found in 62% of participants with 
bipolar disorders, compared with 30% of those with unipolar depres-
sion (Chi-2=6.0, p=0.01) and 10% of controls (Chi-2=11.2, p<0.01). 
Sleep offset times were significantly later in participants with depres-
sion compared to controls, and later in those with bipolar than unipolar 
depression (all p<0.04). Sleep efficiency was significantly poorer in par-
ticipants with depression than controls (all p<0.04), with similar levels 
in unipolar and bipolar participants. Compared to previously published 
values, DLMO occurred on average 1h01 later in the unipolar group and 
2h30 later in the bipolar group. DLMO was significantly later in patients 
with bipolar disorders compared to those with unipolar depression (t=-
2.04, p=0.05).
Conclusion: In young patients with depression, endogenous melatonin 
and sleep-wake patterns appear to be delayed beyond normal age-related 
changes, especially in those with the bipolar subtype. While poor sleep 
may be seen as a hallmark of depression, circadian phase delay may 
be more strongly associated with bipolar disorders. Therapies focused 
on advancing the biological clock may be of specific benefit to young 
patients with mood disorders.
Support (If Any): Fonds de recherche du Québec - Santé, National 
Health and Medical Research Council of Australia and New South 
Wales Health, Mental Health and Drug & Alcohol Office.

0871
GROWING UP WITH A DEPRESSED FAMILY MEMBER 
IS ASSOCIATED WITH INSUFFICIENT SLEEP AND 
MODERATES THE RELATIONSHIP BETWEEN 
INSUFFICIENT SLEEP AND MENTAL HEALTH
Siu H, Chakravorty S, Perlis M, Grandner MA
Psychiatry`, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Insufficient sleep is an important risk factor for poor 
mental health, as is family history of depression. However, few studies 
have explored the relationship among childhood experience with a fam-
ily member with depression and adult experience of insufficient sleep 
and poor mental health. The present study explored whether having a 
depressed family member was associated with insufficient sleep, and 
whether it moderated the relationship between insufficient sleep and 
overall mental health.
Methods: Data from the 2009 CDC Behavioral Risk Factor Surveil-
lance System was used (N=11,518). Days per week of perceived insuf-
ficient sleep was assessed with a survey item. In a set of questions asking 
about childhood experience, the following question was asked: “Did you 
live with anyone who was depressed, mentally ill, or suicidal?” Popu-

lation-weighted regression analyses assessed insufficient sleep as out-
come and depressed family member as predictor, adjusted for age, sex, 
education, income, BMI, and current overall mental and physical health. 
Also, interactions between insufficient sleep and presence of a depressed 
family member on overall mental health (with the same covariates) were 
explored.
Results: Those with a depressed family member had slightly more in-
sufficient sleep (B=0.665 days/week, p<0.0001), even after adjusting for 
all covariates. In evaluating the role of insufficient sleep on the rela-
tionship between having a depressed family member and overall mental 
health, a significant interaction was found (p=0.004). In stratified analy-
ses (adjusted for age, sex, income, education, and BMI), the relation-
ship between insufficient sleep and mental health was 10.1% stronger 
in those with a depressed family member (N=1507,B=0.893,p<0.0001) 
versus those without (N=8213,B=0.811,p<0.0001).
Conclusion: Childhood exposure to a depressed family member is asso-
ciated with insufficient sleep measured in adulthood. Also, growing up 
with a depressed family member strengthens the relationship between 
insufficient sleep and mental health.
Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association 
(12SDG9180007), the National Institute of Environmental Health Sci-
ences (R21ES022931), and the Institute for Translational Medicine 
and Therapeutics, via the Penn CTSA (UL1RR024134). We also wish 
to thank the Centers for Disease Control and Prevention for collecting 
these data and making them available, and the BRFSS participants.

0872
PERSISTENT INSOMNIA AND OBSTRUCTIVE SLEEP 
APNEA AS PREDICTORS OF INCIDENT DEPRESSION: A 
LONGITUDINAL, GENERAL POPULATION STUDY
Shea S1, Fernandez-Mendoza J1, Vgontzas AN1, Kritikou I1, Calhoun S1, 
Liao D2, Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
USA

Introduction: Only one study to date has longitudinally examined the 
association between sleep apnea and depression. Moreover, although in-
somnia has been shown to be a risk factor for incident depression, previ-
ous studies have not examined the role of the severity and natural course 
of insomnia on the incidence of depression.
Methods: From a random, general population sample of 1,741 adults 
of the Penn State Adult Cohort, 1,137 subjects without depression were 
followed-up after 5 years. All subjects underwent polysomnography at 
baseline and obstructive sleep apnea (OSA) was defined as an apnea/hy-
popnea index ≥ 5. The presence of excessive daytime sleepiness (EDS), 
poor sleep, and insomnia was also ascertained.
Results: The incidence of depression was 15%. EDS (OR=2.4) and 
obesity (OR=2.4) were significant predictors of incident depression, 
whereas OSA alone was not (OR=0.7). Sleep apneics with EDS were 
associated with incident depression (OR=2.1) after adjusting for obesity 
and gender. Poor sleep (OR=1.8) and insomnia (OR=2.3) were signifi-
cantly associated with incident depression. Importantly, poor sleepers 
who persisted (OR=2.6) or became insomniacs (OR=5.5) and insom-
niacs who partially remitted (OR=2.5) or persisted (OR=3.2) over time 
were at risk of incident depression. In contrast, poor sleepers (OR=1.1) 
and insomniacs (OR=1.6) who fully remitted at follow-up were not at 
significant risk of developing depression.
Conclusion: This study shows that persistent insomnia, the most se-
vere type of insomnia, is a risk factor for developing depression, while 
remitted insomnia is not. Also OSA only when associated with EDS is 
a predictor of incident depression. Early detection and management of 
persistent insomnia and EDS should be part of our preventive strategies 
for depression.
Support (If Any): R01 51931, R01 40916, and R01 64415
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0873
THE RELATIVE ONSET OF INSOMNIA AND DEPRESSION: A 
REPORT FROM THE TRIAD STUDY
Manber R1, Fairholme C1, Buysse DJ2, Krystal AD4, Gehrman P3, 
Friedman E2, Thase ME3, Wisniewski S5, Edinger JD4

1Psychiatry & Behavioral Sciences, Stanford University School of 
Medicine, Stanford, CA, USA, 2Psychiatry, University of Pittsburgh, 
Pittsburgh, PA, USA, 3Penn Behavioral Health, University of 
Pennsylvania, Philadelphia, PA, USA, 4Psychiatry, Duke University, 
Durham, NC, USA, 5Epidemiology, University of Pittsburgh, 
Pittsburgh, PA, USA

Introduction: Disturbed sleep can predate a psychiatric disorder or 
emerge as one of its symptoms. Ohayon and Roth, (2003) reported that 
insomnia symptoms emerged before a major depressive disorder (MDD) 
in 41% of cases. The multi-site TRIAD (Treatment of Insomnia and De-
pression) study offers a unique opportunity to explore whether and how 
the clinical presentation of patients with comorbid insomnia and depres-
sion differ depending on the relative onset of the two disorders.
Methods: Participants were 136 individuals (73.5% female, age 46.8 
± 12.6 years) with insomnia comorbid with MDD, ascertained using 
structured clinical interviews, who did not take medications that impact 
sleep or depressive symptoms. Screening polysomnography excluded 
participants with AHI or PLM arousal index >15. Using a formal illness 
history timeline to identify triggers of mood and insomnia episodes, we 
divided the sample into two groups: those for whom the onset of the cur-
rent insomnia episode preceded vs. emerged in the context the current 
MDD episode. We compared the groups on the following: age, sex, ages 
of onset of first MDD and insomnia episodes, Hamilton Rating Scale 
for depression (HRSD), Insomnia Severity Index (ISI), Ford Insomnia 
in Response to Stress Test (FIRST), and Dysfunctional Beliefs About 
Sleep scale (DBAS-16).
Results: Only 15% reported that their current insomnia episode preced-
ed onset of the current MDD episode. Those whose insomnia emerged 
in the context of (after or along with) MDD had earlier onset of their 
first depressive episode (25.3 +/- 13.6 vs. 34.1 +/- 17.4 1, p= 0.03) and 
later age at first insomnia episode (33.2 +/- 13.8 vs. 20.7 +/- 16.8, p= 
0.0003). They also reported higher scores on the FIRST (25.1 +/- 6.0 vs. 
21.6 +/- 6.5, p= 0.03). Age, sex, depression severity, insomnia severity 
and DBAS scores did not differ (p>.2) between those whose insomnia 
preceded the current MDD episode and the rest of the sample.
Conclusion: The current insomnia episode emerged in the context of 
depression for 85% of patients with dual insomnia-MDD diagnoses. In-
somnia for these individuals may be mood/stress dependent, as indicated 
by higher FIRST scores than among patients whose insomnia preceded 
MDD. The relative time of onset of insomnia and MDD was not associ-
ated with differential depression or insomnia severity and was not im-
pacted by age or sex. When completed, the TRIAD study will examine if 
the relative onset of insomnia and MDD is relevant to outcomes.
Support (If Any): MH 078924, MH078961, MH079256, and 
HL096492MH

0874
CLINICAL CORRELATES OF THE FORD INSOMNIA 
IN RESPONSE TO STRESS TEST (FIRST) IN A SAMPLE 
OF PATIENTS WITH CO-MORBID INSOMNIA AND 
DEPRESSION: A REPORT FROM THE TRIAD STUDY
Krystal AD1, Buysse DJ2, Fairholme C5, Edinger JD3,1, Wisniewski S2, 
Friedman E2, Howland R2, Gehrman P4, Manber R5

1Psychiatry, Duke, Durham, NC, USA, 2Psychiatry, University of 
Pittsburgh, Pittsburgh, PA, USA, 3National Jewish Health, Denver, CO, 
USA, 4University of Pennsylvania, Philadelphia, PA, USA, 5Psychiatry, 
Stanford University, Palo Alto, CA, USA

Introduction: The propensity to experience sleep disturbance in re-
sponse to stress is a hypothesized risk- factor for insomnia. In primary 

insomnia patients Ford Insomnia in Response to Stress Test (FIRST) 
scores account for 33% of the variance in insomnia’s genetic herita-
bility and correlate with indices of such insomnia-promoting factors 
as dysfunctional attitudes about sleep and hyper-arousal. However, it 
is unknown whether such relationships are universal or differ among 
insomnia subgroups. In some insomnia patients, co-morbid conditions 
might be expected to play an important etiologic role and this may 
diminish the importance of predisposing factors identified in primary 
insomnia. We sought to test this hypothesis by carrying out analyses 
with data from patients with insomnia co-morbid with major depressive 
disorder (MDD).
Methods: Pre-treatment data from 101 participants with insomnia 
comorbid with MDD enrolled in a randomized controlled treatment 
study were included in analyses. We carried out exploratory correlation 
analyses of FIRST with: State-Trait Anxiety Inventory - Trait subscale 
(STAI); Dysfunctional Beliefs and Attitudes about Sleep (DBAS) scale; 
Insomnia Severity Index (ISI); Self-Efficacy Scale (SES); Hamilton De-
pression Rating Scale (HAM-D); sum of two Anxiety/agitation items of 
the HAM-D (HAM-DANX).. We also carried out multiple regression 
analysis with backward elimination of FIRST score on these same vari-
ables, as well as age, and sex.
Results: Variables which significantly correlated with FIRST score 
included: DBAS (r=0.29;p<0.0035); SES (r=0.28;p<0.004); HAM-
DANX (0.33;p<0.0007); STAI (r=0.35;p<0.0003). The multiple re-
gression model accounted for 27% of the variance in FIRST score and 
included sex, DBAS, HAM-DANX, and STAI as significant predictors.
Conclusion: FIRST scores are significantly associated with dysfunc-
tional attitudes about sleep and indices of hyper-arousal in insomnia co-
morbid with MDD as has been reported for primary insomnia. Thus, the 
propensity for disrupted sleep in response to stress may also be impor-
tant in the evolution of insomnia among those with comorbid MDD.
Support (If Any): National Institute of Mental Health and National 
Heart Lung Blood Institute Grants R01MH078924, R01MH078961, 
R01MH079256, and R01HL096492

0875
SLEEP STAGE DYNAMICS BEFORE AND AFTER 
TREATMENT IN YOUNG ADULTS WITH MAJOR 
DEPRESSIVE DISORDER
Arnedt J1, Burns JW2, Swanson L1, Bertram H1, Mooney A1, Dopp RR1, 
Armitage R1

1Psychiatry, University of Michigan, Ann Arbor, MI, USA, 2Michigan 
Tech Research Institute, Michigan Technological University, Ann 
Arbor, MI, USA

Introduction: Sleep stage dynamics - reflected by number, duration, 
and location of contiguous sleep stage bouts - provide a measure of 
sleep fragmentation, but have not been assessed in psychiatric disorders. 
We evaluated whether sleep stage dynamics differed between untreated 
adults with major depressive disorder (MDD) and healthy controls and 
how these measures change following 8 weeks of antidepressant therapy.
Methods: Twenty adults meeting DSM-IV criteria for MDD (23.2 ± 
3.8 years old, 12 women, baseline HRSD-17 score 17.2 ± 3.8) received 
8 weeks of open-label fluoxetine 20-40 mg. Following 8-hour at-home 
sleep schedule and screening, subjects underwent in-lab polysomnog-
raphy before and after medication. At baseline, they were compared to 
age- and sex-matched historical controls. Visual sleep stage scoring was 
conducted according to Rechtschaffen and Kales criteria and used to 
compute sleep stage dynamics measures.
Results: No baseline group differences were found for total sleep time, 
sleep efficiency, or percent of Stages 1, 2, SWS, and REM. Sleep stage 
dynamic analyses indicated MDD subjects had longer mean REM bout 
durations (10.0 ± 4.6 vs. 6.8 ± 3.0 minutes, p<.01) and a later midpoint 
of REM relative to sleep onset (311.8 ± 19.6 vs. 272.8 ± 30.1 minutes, 
p<.001) than controls. After 8 weeks of fluoxetine, Stage 1 bout number 
increased (13.4 ± 9.1 vs. 22.2 ± 11.6, p<.002), SWS bout duration de-
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creased (3.9 ± 2.3 vs. 2.8 ± 2.5 minutes, p<.01), and REM midpoint was 
later (311.8 ± 19.6 vs. 324.1 ± 24.4 minutes, p<.05) relative to baseline.
Conclusion: Sleep stage dynamics indicated that REM sleep was less 
fragmented and its midpoint occurred later in the night for untreated 
MDD compared to control subjects. Fluoxetine treatment increased 
NREM sleep fragmentation and further delayed the midpoint of REM 
in MDD subjects. We are exploring how sleep stage dynamics relate to 
disease characteristics and treatment response.
Support (If Any): NIH R01 MH077690 (JT Arnedt) and NIH R01 
MH61515 (R Armitage)

0876
REPEATED PARTIAL SLEEP DEPRIVATION TO AUGMENT 
SSRI RESPONSE IN DEPRESSION: PRELIMINARY 
FINDINGS FROM A RANDOMIZED CONTROLLED TRIAL
Arnedt J, Swanson L, Bertram H, Mooney A, Huntley E, Dopp R, 
Armitage R
Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Antidepressant therapy for major depressive disorder 
(MDD) is effective, but treatment response time often exceeds 4-6 
weeks. Sleep deprivation improves mood acutely in 60% of MDD sub-
jects, but is clinically impractical and relapse occurs upon discontinu-
ation. In a randomized controlled trial, we evaluated whether repeated 
partial sleep deprivation (rPSD) augments SSRI response relative to no 
sleep deprivation (NSD) in adults with MDD.
Methods: Forty-eight adults meeting DSM-IV criteria for MDD (25.8 
± 7.1 years of age, 26 women, baseline HRSD-17 score 18.3 ± 5.3) re-
ceived 8 weeks of open-label fluoxetine 20-40 mg. During the initial 14 
days, they were randomized to 8 hours time in bed (NSD) or 6 hours 
time in bed with either a 2-hour delay of bedtime (Early-rPSD) or 2-hour 
advance of rise time (Late-rPSD). Participants were followed clinically 
for 6 additional weeks. Linear mixed models compared clinician-rated 
mood (17-item Hamilton Rating Scale of Depression minus sleep items, 
HRSD-17) and self-reported depressive symptoms (Quick Inventory of 
Depressive Symptomatology minus sleep item, QIDS-SR) among the 
three groups after Nights 1 and 14 of the sleep condition and over 8 
weeks.
Results: Groups did not differ on baseline demographic or clinical 
variables. After Night 1, NSD participants had greater improvements 
in HRSD-17 scores relative to Early-rPSD and Late-rPSD participants 
(F[2,45]=5.1, p< .01). After Night 14, HRSD-17 (β=-5.1, SE=1.2, 
p<.001) and QIDS-SR (β=-5.0, SE=1.2, p<.001) scores were equally 
improved for all three groups. After 8 weeks, the NSD group had higher 
HRSD-17 response (75.0% vs. 43.8%, p<.05) and remission (68.8% vs. 
37.5%, p<.05) rates compared to the rPSD groups.
Conclusion: Two weeks of rPSD did not augment SSRI treatment 
response relative to NSD. Overall, response and remission rates were 
highest in the NSD group. Ensuring adequate sleep opportunity during 
SSRI therapy may be important to treatment response.
Support (If Any): NIH R01 MH077690 (JT Arnedt)

0877
THE ASSOCIATION OF SLEEP DISTURBANCE AND 
SUICIDAL IDEATION AMONG OEF/OIF/OND VETERANS
Swinkels C1,2,3, Ulmer CS1,2, Means MK1,2, Beckham JC1,2,3, Mirecc W3, 
Calhoun P1,2,3

1Durham VAMC, Durham, NC, USA, 2Psychiatry, Duke University 
Medical Center, Durham, NC, USA, 3Mid-Atlantic MIRECC, Durham, 
NC, USA

Introduction: There is an emerging body of recently published re-
search examining sleep and suicidal ideation (SI). Limited research has 
examined sleep, mental health and suicidal ideation in OEF/OIF/OND 
(post-9/11) veterans. Of those studies, researchers have found that sleep 
disturbance was: 1) associated with higher frequency of suicide attempts; 

and 2) the time lapse between the last VA visit and death was shorter for 
those having co-morbid sleep disturbance relative to those without sleep 
disturbance. In a cross-sectional study of 165 civilian patients admitted 
to psychiatric unit for suicide attempt, 89% reported sleep disturbance, 
with most endorsing difficulty initiating sleep. In the present study, we 
examined whether sleep disturbance was uniquely associated with SI 
beyond co-morbid PTSD and MDD in a veteran population.
Methods: Our sample was derived from 1642 volunteer participants 
in the multisite Mid-Atlantic Mental Illness Research, Education and 
Clinical Center (MIRECC) Recruitment Database for the Study of Post-
Deployment Mental Health. Each participant completed a structured 
diagnostic interview for DSM IV TR (SCID), Pittsburgh Sleep Quality 
Index, and Beck’s Scale for Suicidal Ideation (BSSI).
Results: Poor sleep quality was endorsed in 72% of the sample. Suicidal 
ideation (scores above 3 on BSSI) was reported in 132 participants. Pro-
portion of SI that had co-morbid PTSD and MDD was 71% and 58%, 
respectively. Sleep disturbance significantly predicted suicidal ideation 
scores on the BSSI, b=.05, t(1627)=2.72, p<.01, while covarying for 
age, gender, minority status, employment, tours served, combat expo-
sure, smoking status, risky drinking, alcohol disorder, drug use, MDD 
diagnosis, and PTSD diagnosis.
Conclusion: Our results suggest that sleep disturbance is a unique pre-
dictor of suicidal ideation above general demographic, health risk be-
haviors, combat exposure, and mental health issues. Our findings are 
comparable to previous studies assessing SI related to insomnia, which 
suggests that general sleep disturbance can be as equally problematic 
when considering SI.

0878
THE CHICKEN OR THE EGG: INSOMNIA AND 
PSYCHIATRIC DISORDERS IN VETERANS
Gregory M1, Bramoweth AD1,2, Walker JD1

1MIRECC, VA Pittsburgh Healthcare System, Pittsburgh, PA, USA, 
2University of Pittsburgh School of Medicine, Pittsburgh, PA, USA

Introduction: Insomnia is a prevalent disorder and is commonly co-
morbid with psychiatric problems. Less is known about the temporal 
relationship between insomnia and its comorbidities. This study will 
evaluate insomnia and common psychiatric disorders as well as the tim-
ing of each diagnosis in a large Veteran cohort.
Methods: The sample included Veterans who received services in 2007 
at VA Pittsburgh Healthcare System and affiliated Community Based 
Outpatient Clinics (n=38,787; male=97.1%; age=66.5, SD=12.65, 
range=19-80). Data was collected from the Veterans Health Information 
Systems and Technology Architecture (VistA). Insomnia was identi-
fied by ICD-9 codes 780.52 and 307.42. Psychiatric comorbidities were 
grouped by DSM-IV-TR categories: depressive, bipolar, anxiety, PTSD, 
adjustment, alcohol-related, and substance related disorders. The date 
of the first appearance of the disorder in the medical record was used 
to establish the temporal relationship between insomnia and psychiatric 
comorbidities.
Results: Insomnia had a prevalence rate of 7.4%. The most prevalent 
psychiatric disorder in the cohort was substance-related (25.8%), which 
was also the most common among Veterans with insomnia (25.9%). 
The next most prevalent comorbidities were PTSD (8.3%), depressive 
disorder (8.3%), and adjustment disorder (7.6%). Chi-square analyses 
found no significant differences in rates of psychiatric disorders between 
Veterans with and without insomnia. An analysis of the timing of diag-
noses—insomnia before or after psychiatric diagnoses—found insomnia 
was more frequently diagnosed after an anxiety disorder (p=.003), bipo-
lar disorder (p<.001), depressive disorder (p<.001), or PTSD (p<.001).
Conclusion: The comorbidity rates between insomnia and psychiat-
ric disorders appear to be lower than what is generally found in the 
existing literature. Additionally, insomnia is more commonly diag-
nosed after psychiatric disorders among Veterans in this cohort. Future 
research may benefit from measuring the duration between diagno-
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ses, which may help further establish the link between insomnia and 
psychiatric disorders.
Support (If Any): VISN 4 MIRECC Pilot Project Funds (PI: 
Bramoweth). This project was also supported by funds from the VISN 
4 Mental Illness Research, Education and Clinical Center (MIRECC, 
Director: D. Oslin; Pittsburgh Site Director: G. Haas), VA Pittsburgh 
Healthcare System. The contents do not represent the views of the De-
partment of Veterans Affairs or the United States Government.
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SLEEP DISTURBANCE AND NEUROPSYCHIATRIC 
FUNCTIONING IN VETERANS WITH MILD TO MODERATE 
TRAUMATIC BRAIN INJURY (MTBI) COMPARED WITH 
NON-MTBI VETERANS
Orff HJ1,2, Schiehser DM3,4,2, Twamley E1,2, Jak A3,1,2, Drummond SP3,2, 
Delano-Wood L2,4

1Center of Excellence for Stress and Mental Health (CESAMH), VA 
San Diego Healthcare System, San Diego, CA, USA, 2Department of 
Psychiatry, UCSD, San Diego, CA, USA, 3Psychology Service, VA San 
Diego Healthcare System, San Diego, CA, USA, 4Research Service, 
VA San Diego Healthcare System, San Diego, CA, USA

Introduction: Many Veterans of Operation Enduring Freedom/Opera-
tion Iraqi Freedom (OEF/OIF) experience post-concussive symptoms 
associated with a history of mild to moderate traumatic brain injury 
(mTBI). Sleep complaints are highly prevalent in post-mTBI Veterans, 
however the degree and impact of impairment, relative to Veterans who 
have not experienced mTBI, is largely unknown.
Methods: Veterans enrolled for studies of mTBI at the VA San Diego 
Healthcare System received a comprehensive screening of sleep (Pitts-
burgh Sleep Quality Inventory-PSQI; Insomnia Severity Index-ISI; 
Epworth Sleepiness Scale-ESS; Multidimensional Fatigue Inventory-
MFI), psychiatric symptoms, post-concussive symptoms, alcohol/sub-
stance use, and quality of life. Results were compared using independent 
samples t-tests and bivariate correlations to explore differences between 
Veterans with and without mTBI.
Results: 21 Veterans with a history of mTBI (18M; age=32 yrs; educa-
tion=14 yrs) and 17 Veterans with no history of mTBI (14M; [3 with 
combat experience]; age=34 yrs; education=14 yrs) were studied. Com-
pared to the non-mTBI group, the mTBI group exhibited significantly 
greater sleep disturbance (PSQI; p=.004), more insomnia symptoms 
(ISI; p=.018), more daytime sleepiness (ESS; p=.002), and higher levels 
of fatigue (MFI; p<.001). The mTBI group also exhibited significantly 
elevated depressive, anxious, PTSD-related, and post-concussive/neu-
robehavioral symptoms (all ps<.001), however, the groups did not dif-
fer on alcohol/substance abuse or quality of life measures. PSQI Global 
scores were significantly correlated with lower quality of life and higher 
PTSD symptom severity in both groups. Additionally, PSQI Global 
scores were correlated with higher levels of post-concussive symptoms, 
anxiety symptom severity, and fatigue severity in mTBI Veterans.
Conclusion: Veterans with mTBI exhibit increased levels of sleep dis-
turbance relative to Veterans who have not experienced mTBI. Poor 
sleep also appears to be associated with greater neuropsychiatric impair-
ment in these individuals. Future research should attempt to examine the 
causal relationships between mTBI, sleep disturbance, and neuropsychi-
atric functioning in Veterans with mTBI.

0880
OEF/OIF VETERANS WHO PARTICIPATE IN SLEEP AND 
NIGHTMARE RESEARCH: A REPRESENTATIVE SAMPLE?
Harb G1, Gehrman P1,2, Cary M2, Localio R2, Ross RJ1,2

1Philadelphia VA Medical Center, Philadelphia, PA, USA, 2Perelman 
School of Medicine, University of Pennsylvania, Philadelphia, PA, 
USA

Introduction: Many clinicians have noted the difficulty in engaging 
and retaining Operation Iraqi Freedom (OIF) and Operation Enduring 
Freedom (OEF) Veterans with PTSD in mental health treatment. We ex-
amined whether Veterans with PTSD-related insomnia and nightmares 
interested in participating in research would have similar characteristics.
Methods: In our ongoing randomized clinical trial comparing two 
cognitive-behavioral interventions for PTSD-related insomnia and 
nightmares, many OIF/OEF Veterans have chosen not to participate 
after participating in part of all of the study assessment. Using the Cli-
nician-Assisted PTSD Scale (CAPS), we compared several baseline 
characteristics (sleep/nightmare problems and other PTSD symptoms) 
of eventual participants and non-participants.
Results: Of 180 referrals, 90 Veterans were assessed: thirteen did not 
meet inclusion criteria (including PTSD diagnosis, bi-weekly night-
mares) and fourteen withdrew after completing some of the assessment 
but before enrollment (most due to presumed loss of interest). Sixty-
three Veterans (13% females) were enrolled but nine others dropped out 
after randomization but before engaging in any intervention. Prelimi-
nary results suggest that those who were treated (n=54) and those who 
chose to discontinue participation (n=21) were not significantly different 
in PTSD severity (CAPS total: t=0.61, ns), PTSD symptom clusters on 
the CAPS (re-experiencing: t=1.23, ns; avoidance: t=0.26, ns; hyper-
arousal: t=0.75, ns) and sleep symptomatology (CAPS nightmare, in-
somnia items: t=.70, t=1.98, ns, respectively).
Conclusion: Participants in treatment outcome studies are a select group 
who express interest in a particular therapy. Nevertheless, many OIF/
OEF Veterans referred by their providers for research in PTSD-related 
insomnia and nightmares discontinued their participation after some or 
all of the assessment was completed. In this respect, OIF/OEF Veter-
ans studied in clinical trials are representative of those seen in clinical 
settings. We speculate that termination of study involvement may be 
related more to life situations than severity of PTSD, and specifically 
sleep, symptomatology.
Support (If Any): Department of Defense

0881
EMOTIONAL NUMBING AND BRAIN GLUCOSE 
METABOLISM IN REWARD-RELATED STRUCTURES 
DURING WAKE AND REM SLEEP
Swanson MH1, Forbes EE2, Germain A2

1Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, 
PA, USA, 2Psychiatry, University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA

Introduction: Emotional numbing (EN) is a core component of post-
traumatic stress disorder (PTSD) and may be related to alterations in 
neural mechanisms of reward processing. Sleep disturbances (i.e. in-
somnia and nightmares) are among the most commonly reported symp-
toms of PTSD, and sleep deprivation in healthy adults has been shown to 
affect reward processing. Thus, neural function in reward structures may 
be altered in PTSD across the sleep/wake cycle. This study performed 
secondary analyses on [18F]-fluorodeoxyglucose (FDG) positron emis-
sion tomography (PET) data obtained from military veterans with PTSD 
to explore the relationship between EN and neural activity during wake-
fulness and rapid eye movement (REM) sleep in brain structures of the 
reward system: striatum, amygdala, and orbital frontal cortex (OFC).
Methods: Nineteen male and four female veterans (M age=27.9, 
SD=4.6 years old) with PTSD and sleep disturbances but no other co-
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morbidities completed the Clinician Administered PTSD Scale (CAPS) 
and FDG PET imaging. Polysomnography was used to monitor state 
stability during the uptake of [18F]-FDG for both Wake and REM scans. 
PTSD diagnosis and EN severity were determined by the CAPS. SPM8 
regressions between EN and relative regional cerebral metabolic rate of 
glucose (rCMRglc) were performed in the regions of interest. Signifi-
cance was set at a peak-level voxel p(family-wise error corrected)≤.05 
and cluster-level k≥10.
Results: EN was positively correlated with rCMRglc in the right 
OFC during REM sleep, after adjusting for age and severity of re-
maining PTSD symptoms (k=693, Z=4.11, pFWE-corr=0.02). No 
other significant correlations were found during wake or REM in the 
regions of interest.
Conclusion: Increased EN was associated with increased rCMRglc in 
the right OFC during REM sleep. The OFC is involved in processing the 
magnitude and expectation of reward and interpreting emotional expres-
sions. Increased glucose metabolism in this brain region during REM 
may contribute to impaired emotional processing during wakefulness.
Support (If Any): The study was supported by the Congressionally Di-
rected Medical Research Program and the National Institute of Mental 
Health (PT073961, MH083035; PI: Germain).

0882
NEURAL CORRELATES OF INSOMNIA COMORBID WITH 
PTSD DURING WAKEFULNESS AND NREM SLEEP
Ebdlahad S1, Stocker R2, Mammen O3, Nofzinger E4, Germain A3

1School of Medicine, University of Pittsburgh, Pittsburgh, PA, USA, 
2Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, 
PA, USA, 3Psychiatry, University of Pittsburgh School of Medicine, 
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Introduction: Insomnia is one of the most prevalent symptoms among 
combat exposed veterans with posttraumatic stress disorder (PTSD), 
and may arise from hyperactivity in brain regions involved in arousal 
regulation. In this study, we explored the neural correlates of insomnia 
in combat exposed veterans with PTSD during wakefulness and NREM 
sleep using [18F]-FDG PET imaging methods.
Methods: Twenty-five medication-free combat-exposed veterans with 
current PTSD (M age = 27.4 + 4.7 years old) completed the Insomnia 
Severity Index (ISI), and in-lab PSG and 18F-FDG positron emission to-
mography (PET) studies during morning wakefulness and NREM sleep. 
Regression analyses were conducted using SPM8 to explore the rela-
tionships between relative cerebral metabolic rate of glucose (rCMRglc) 
and insomnia severity, after adjusting for PTSD severity. The corrected 
significance threshold was set at p < 0.05.
Results: The mean ISI score was 14.60 + 4.43. During NREM sleep, 
insomnia severity was negatively correlated with rCMRglc in an area 
that encompassed 14321 contiguous voxels (Z = 3.71, p < 0.001). This 
area included the left dorsal and anterior cingulate cortices, and left and 
right middle and inferior frontal gyri, right amygdala, hippocampus, pu-
tamen, insula, as well as right parietal and temporal cortical regions. 
During wakefulness, insomnia severity was negatively correlated with 
rCMRglc in a smaller area (8896 voxels, Z = 3.68, p = 0.02) limited to 
the cerebellum, left brainstem, hippocampus, amygdala, and putamen.
Conclusion: Insomnia severity was associated with lower rCMRglc in 
limbic regions (amygdala, hippocampus) during both wakefulness and 
NREM sleep, and with lower rCMRglc in paralimbic, parietal, and tem-
poral cortical regions during NREM sleep in veterans with PTSD. These 
findings differ from previous observations in adults with primary in-
somnia, suggesting that insomnia comorbid with PTSD may arise from 
different brain mechanisms. Direct comparisons between comorbid and 
primary insomnia are needed to test this hypothesis.
Support (If Any): This study was supported by the CDMRP (PT073961; 
Germain) and National Institute of Health (UL1 RR024153 and UL-
1TR000005).

0883
FUNCTIONAL NEUROIMAGING OF NREM SLEEP 
IN COMBAT VETERANS WITH AND WITHOUT 
POSTTRAUMATIC STRESS DISORDER (PTSD)
Germain A1, Stocker R2, Ebdlahad S3, Mammen O1, Nofzinger E4

1Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA, 2University 
of Pittsburgh Medical Center, Pittsburgh, PA, USA, 3School of 
Medicine, University of Pittsburgh, Pittsburgh, PA, USA, 4Cereve Inc., 
Pittsburgh, PA, USA

Introduction: Complaints of insomnia and non-restorative sleep are 
core feature of Posttraumatic Stress Disorder (PTSD), and may arise 
from the persistence of heightened cerebral metabolic activity in arousal 
and limbic brain regions from wakefulness to NREM sleep. Here, we 
compared relative cerebral metabolic rate of glucose (rCMRglc) dur-
ing NREM sleep and wakefulness in combat-exposed veterans with and 
without PTSD.
Methods: Twenty-two medication-free combat-exposed Veterans with 
current PTSD (M age = 27.6 + 5.2 years old) and 14 Veterans with-
out PTSD (M age = 31.0 + 5.9 years old) completed in-lab PSG and 
18F-FDG positron emission tomography (PET) studies during wakeful-
ness and NREM sleep. rCMRglc was compared between groups during 
wakefulness and NREM sleep using SPM8. The corrected significance 
threshold was set at p < 0.05.
Results: Objective sleep parameters did not differ between the two 
groups. The absolute rate of cerebral glucose metabolic rate did not dif-
fer between the two groups during wakefulness, but was significantly 
higher in the PTSD group during NREM sleep (t(32) = 2.35, p=0.03). 
There was no significant Group X State interaction. Post-hoc analyses 
revealed that Veterans with PTSD showed greater activation in NREM 
sleep relative to wakefulness than Veterans without PTSD that encom-
passed 17304 contiguous voxels (Z = 5.02, pFWE<0.001), and included 
the pons and midbrain, hypothalamus, right amygdala, uncus, caudate/
putamen, hippocampus, parahippocampal gyrus, and midline middle 
and medial frontal gyrus, anterior and dorsal cingulate gyri, and supple-
mental motor area.
Conclusion: Combat exposed Veterans with PTSD show greater in-
creases in rCMRglc during NREM sleep relative to wakefulness in 
brainstem, limbic, and motor regions compared to Veterans without 
PTSD. However, the latter group also showed increased activity in these 
regions during NREM sleep, suggesting that combat exposure may have 
chronic effects on brain activity during NREM sleep.
Support (If Any): This study was supported by the CDMRP (PT073961; 
Germain) and National Institute of Health (UL1 RR024153 and UL-
1TR000005).

0884
CIRCADIAN ACTIVITY RHYTHMS IN VETERANS WITH 
PTSD
Straus LD1,2, McKenna BS3,4, Salamat J1, Nappi CM4,5, 
Drummond SP2,4,5

1Research Service, VA San Diego Healthcare System, San Diego, CA, 
USA, 2SDSU-UCSD Joint Doctoral Program in Clinical Psychology, 
San Diego, CA, USA, 3Mental Illness Research, Education, and 
Clinical Center (MIRECC), VA San Diego Healthcare System, San 
Diego, CA, USA, 4Department of Psychiatry, University of California, 
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Introduction: Circadian activity rhythm abnormalities have been ob-
served in a variety of medical and psychological conditions and are 
related to clinical outcomes. Little is known about abnormalities in pa-
tients with Posttraumatic Stress Disorder (PTSD). We compared circadi-
an activity rhythms in Veterans with PTSD and healthy control subjects.
Methods: 27 Veterans (age=35.1±9.4yrs,5F) with PTSD and comorbid 
insomnia and 26 healthy controls (age=32.1±7.5yrs,5F) wore actigraphs 
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for one week. Sigmoidally transformed cosine curves were used to map 
a circadian rhythm to actigraphy data. Estimates of activity amplitude, 
mesor, timing of peak and trough activity, and robustness of the circadi-
an rhythm were compared between groups. In PTSD subjects, circadian 
variables were correlated with PTSD severity (measured by the Clini-
cian Administered PTSD Scale) as well as self-reported sleep distur-
bance (measured by diary Sleep Efficiency [SE] and Insomnia Severity 
Index [ISI]).
Results: Groups did not differ on activity amplitude, mesor, or timing of 
activity peak or trough. Groups did differ on two measures of robustness 
of the activity rhythm: R-squared (t = 3.15, p = .003) and Pseudo-F (t = 
2.07, p = .044), with PTSD patients showing smaller values on both vari-
ables. In Veterans with PTSD, R-Squared was positively correlated with 
diary average SE (r = .401, p = .047) and negatively correlated with ISI 
(r = -.486, p = .010). Additionally, overall activity amplitude and mesor 
were positively correlated with SE and negatively correlated with ISI.
Conclusion: Veterans with PTSD did not differ significantly from con-
trols on circadian phase or overall activity level, but the overall model fit 
reflected an instability in the sleep-wake rhythm for these patients. No-
tably, this instability was associated with insomnia severity rather than 
overall PTSD symptom severity. Future work should examine potential 
functional consequences of disrupted circadian rhythms in PTSD.

0885
TOO TIRED TO EXERCISE? INTERACTIONS BETWEEN 
SLEEP AND PHYSICAL ACTIVITY IN PTSD
Talbot LS1,2, Neylan TC1,2, Metzler T1, Cohen B1,2

1San Francisco VA Medical Center, San Francisco, CA, USA, 
2Psychiatry, University of California, San Francisco, San Francisco, 
CA, USA

Introduction: PTSD is associated with poor physical health outcomes, 
including obesity, metabolic syndrome, and cardiovascular disease. Be-
havioral components may function as modifiable risk factors. Two po-
tentially important behavioral factors include sleep and physical activity. 
PTSD is associated with sleep disturbance and preliminary evidence in-
dicates that individuals with PTSD demonstrate low rates of exercise. 
Further, limited data suggest that sleep and physical activity may be 
linked. The aim of this study was to examine whether poor sleep quality 
predicts low physical activity in PTSD.
Methods: This prospective study included 736 participants, 35% with 
current PTSD. Participants had a mean age of 58 and 94% were male. 
PTSD was assessed with the CAPS. Participants rated their sleep qual-
ity using a question derived from the Pittsburgh Sleep Quality Index. 
Participants also provided a self-report rating of their physical activity 
at baseline and again one year later. Regression models were used to ex-
amine the relationships among PTSD, sleep, and predictors of physical 
activity. Mediation analyses were conducted to determine the potential 
mediating effect of sleep quality on the relationship between PTSD sta-
tus and physical activity one year later.
Results: Individuals with PTSD experienced reduced sleep quality com-
pared to individuals without PTSD, controlling for demographic and 
confounding variables. Participants with current PTSD at baseline also 
demonstrated lower physical activity one year later compared to healthy 
individuals. Moreover, the relationship between PTSD at baseline and 
physical activity one year later was completely mediated by sleep qual-
ity at baseline.
Conclusion: Our finding that sleep quality predicts physical activity in 
PTSD provides evidence for a behavioral pathway from disturbed sleep 
to poor physical health outcomes. Furthermore, the current research 
suggests that attempting to increase physical activity without concur-
rently addressing sleep disturbance may have limited success, as sleep 
disturbance could compromise the ability to implement other behavioral 
interventions.
Support (If Any): NHLBI K23 HL 094765 awarded to Beth Cohen, 
M.D. The Irene Perstein Foundation.

0886
EXPLORATORY ANALYSIS OF SLEEP AND SELF-
REPORTED CONCENTRATION PROBLEMS IN VETERANS 
WITH POSTTRAUMATIC STRESS DISORDER
Emert SE1, Epstein D2, Haynes P3,1

1Southern Arizona VA Healthcare System, Tucson, AZ, USA, 2Phoenix 
Arizona VA Healthcare System, Phoenix, AZ, USA, 3University of 
Arizona, Tucson, AZ, USA

Introduction: Concentration disturbances are associated with a num-
ber of disorders, including traumatic brain injury, posttraumatic stress 
disorder (PTSD), depression, and insomnia. Few studies have examined 
concentration complaints in Veterans, despite a high prevalence of each 
of these disorders in the Veteran population. The purpose of this study 
was to explore the relative predictive power of age, sleep, head injury, 
PTSD, depression, and chronic pain in predicting the intensity of self-
reported concentration difficulties.
Methods: Twenty eight Veterans enrolling in PTSD psychotherapy (2 
female, 26 male, M age = 53.50 years, SD = 12.71 years) were admin-
istered the Hamilton Rating Scale for Depression, the Clinician Ad-
ministered PTSD Scale (CAPS), a medical history interview to assess 
chronic pain and lifetime head injury, and an Actiwatch for one week. 
We employed backward stepwise linear regression to determine which 
of these variables best predicted concentration difficulties (measured by 
the CAPS Item 15). Analyses were conducted with and without sleep 
items removed from symptom rating scales.
Results: Sleep efficiency (β = -0.048, SE = 0.017, p = 0.01), lifetime 
history of head injury (β = -0.821, SE = 0.333, p = 0.02), and total sleep 
time (β = 0.004, SE = 0.002, p = 0.07) emerged as the most parsimoni-
ous predictors for the model, with sleep efficiency being the most pow-
erful predictor. The overall model explained approximately 35.4% of the 
variability, F (3, 27) = 4.39, p = 0.01.
Conclusion: The intensity of self-reported concentration difficulties in 
Veterans with PTSD is best predicted by sleep efficiency, history of a 
head injury, and total sleep time. Addressing and treating sleep problems 
may help to decrease concentration complaints in Veterans with PTSD. 
Future research is necessary to test this hypothesis and also replicate 
these results with an objective measure of concentration and a larger 
sample size.
Support (If Any): Department of Defense (Grant # W81X-
WH-10-1-0745)

0887
EFFECT OF ADD-ON PRASOZIN ON SLEEP SPECTRAL 
ANALYSIS IN COMBAT-EXPOSED VETERANS WITH 
INSOMNIA AND STRESS-RELATED SYMPTOMS: A 
RANDOMIZED DOUBLE-BLIND PLACEBO-CONTROLLED 
STUDY
Poulin J, Richardson R, Stocker R, Moul DE, Mammen O, Germain A
Psychiatry, WPIC, Pittsburgh, PA, USA

Introduction: The aim of the present study was to compare the effect of 
prazosin to a behavioral sleep intervention (BSI) and a placebo condi-
tion on sleep EEG spectral analysis in military veterans with insomnia 
and post-traumatic stress disorder (PTSD) symptoms. We hypothesized 
that treatment with prazosin would show a reduction of sleep EEG hy-
perarousal markers relative to placebo and BSI.
Methods: Eighty-five combat-exposed veterans diagnosed with PTSD 
who gave informed consent to spend two nights in a sleep laboratory be-
fore and after being randomized in a 8-weeks clinical trial were included 
in the present study. Thirty-one veterans received a placebo (33.7 ± 12.0 
years old), 37 veterans received prazosin (34.7 ± 10.2 years old) and 17 
veterans received BSI (40.0 ± 14.1 years old) as add-on to their usual 
treatment. The mean dose of prazosin was 8.9mg ± 5.7mg, range: 1mg 
to 15mg. EEG power in traditional EEG frequency bands was computed 
for artifact-free sleep epochs during rapid-eye movement (REM) and 
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non-REM (NREM) sleep before and after treatment. Groups were com-
pared using ANOVAs.
Results: A significant difference was observed between groups for the 
effect of treatments on beta2 EEG activity (16-32Hz) during REM sleep 
(F=3.15 (2:30), p<0.05). More specifically, the group of patients treated 
with prazosin showed a greater reduction in beta2 EEG activity after 
the treatment compared to placebo (p<0.02) and BSI (p<0.09). No sig-
nificant differences were observed between treatments for NREM sleep 
EEG activity.
Conclusion: These results suggest that the therapeutic effect of prazosin 
may be related to a reduction in beta EEG activity during REM sleep. 
High levels of beta EEG activity have been related to hyperarousal. Fur-
ther studies will test correlations between REM sleep EEG beta activity 
and measures of anxiety in combat-exposed veterans with insomnia and 
PTSD symptoms.
Support (If Any): Department of Defense, Congressionally Directed 
Medical Research Program (PR054093 and PR073961)
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EFFECT OF CONTINUOUS POSITIVE AIRWAY PRESSURE 
(CPAP) THERAPY ON NIGHTMARES IN PATIENTS WITH 
POST-TRAUMATIC STRESS DISORDER AND OBSTRUCTIVE 
SLEEP APNEA
Tamanna S2,1, Ullah MI1, Gharaibeh K1, Geraci SA1

1Pulmonary, Critical Care and Sleep Medicine, University of 
Mississippi Medical Center, Jackson, MS, USA, 2Sleep Medicine, G.V. 
(Sonny) Montgomery VA Medical Center, Jackson, MS, USA

Introduction: About 1 in 6 veterans suffers from post-traumatic stress 
disorder (PTSD). Nightmares may improve with continuous positive 
airway pressure (CPAP) therapy if obstructive sleep apnea (OSA) is also 
present, but CPAP compliance is low among these patients. We hypoth-
esized that among PTSD-afflicted veterans with OSA, 1) CPAP therapy 
reduces nightmares and 2) CPAP compliance associates directly with 
symptom improvement. We also sought to determine if CPAP effective-
ness differed if OSA was rapid eye movement (REM) or Non-REM- 
related.
Methods: We retrospectively reviewed medical records to identify OSA 
patients treated in a VA medical center sleep clinic between May 2011 
and May 2012 who also carried a PTSD diagnosis. Epworth sleepiness 
scores and mean number of nightmares/week (pretreatment and up to 6 
months after CPAP prescription) were extracted. Compliance (% nights 
with >4 hrs CPAP use) was determined from memory cards. Baseline 
polysomnograms determined patients’ assignment to REM or Non-
REM -related OSA cohorts. Repeated-measures t-tests were performed, 
comparing mean nightmare frequency and degree of daytime sleepiness 
before and after treatment. Simple and multiple linear regression analy-
ses were performed to identify factors (compliance, total AHI, REM 
AHI, age, BMI) predicting fewer nightmare attacks.
Results: Forty-three patients (25 REM-related, 18 Non-REM-related) 
had complete data. The mean number of nightmares/week fell signifi-
cantly with CPAP use in both groups (p<0.01). Reduced nightmare 
frequency after starting CPAP was best predicted by CPAP compliance 
(R2=0.55, p<0.01), which was higher in Non-REM (75.3%) than REM 
(55.8%) -related OSA patients (p=0.04).
Conclusion: In veterans, CPAP therapy reduces PTSD-associated 
nightmares in patients with either REM- or Non-REM-related OSA, and 
compliance predicts the magnitude of treatment benefit. Lower compli-
ance in REM-related OSA patients may reduce net CPAP benefit for this 
subpopulation.

0889
DO BASELINE SLEEP DISTURBANCES PREDICT 
RESPONSE TO PTSD TREATMENTS?
Taylor DJ1, Pruiksma KE2, Resick PA3, Wachen JS3, Mintz J2, 
Young-McCaughan S2

1Psychology, University of North Texas, Denton, TX, USA, 
2Psychiatry, University of Texas Health Science Center at San Antonio, 
San Antonio, TX, USA, 3National Center for PTSD, VA Boston 
Healthcare System and Boston University, Boston, MA, USA

Introduction: Sleep disturbances are among the most frequently re-
ported symptoms of posttraumatic stress disorder (PTSD). As sleep is 
related to memory and emotional processing, it is possible that these 
symptoms may negatively affect PTSD treatment response. The aim of 
this study was to examine if baseline sleep disturbances predicted PTSD 
treatment outcomes in active duty soldiers.
Methods: Ninety-one active duty military personnel diagnosed with 
PTSD participated in a randomized clinical trial of group CPT (n = 43) 
vs group PCT (n = 48) PTSD. Participants completed the PTSD Symp-
tom Scale Interview (PSSI) at baseline and 2 weeks post-treatment.
Results: Regression analyses were utilized to examine if the baseline 
nightmare and insomnia items on the PSSI predicted the adjusted PSSI 
total score (with the nightmare and insomnia items removed) at 2-week 
post-treatment. Results indicated those with a higher rating of night-
mares at baseline had significantly higher PSSI scores at post-treatment 
after controlling for baseline severity (t = 2.08, df = 88, p = .04). Insom-
nia was not significantly related to outcome (t = -.22, df = 88, p = 0.83). 
Regression analyses indicated that neither nightmares nor insomnia at 
baseline were significant predictors of treatment response or remission 
status at 2-week post-treatment. Analyses examining results at 6-month 
post-treatment will also be presented as these data are currently being 
collected.
Conclusion: This research suggests that nightmare symptoms may 
require specific interventions such as Exposure, Relaxation, and Re-
scripting Therapy (ERRT) or Imagery Rehearsal Therapy (IRT) for 
nightmares. Future research should examine these same hypotheses in 
patients receiving other cognitive behavioral therapies as well as psy-
chopharmacotherapies. Future research should also examine these hy-
potheses using other measures of sleep disturbance such as self-report 
items from PTSD scales, insomnia and nightmare measures, and objec-
tive measures of sleep such as actigraphy and polysomnography.
Support (If Any): Research supported by Department of Defense grants 
W81XWH-08-02-0109 and W81XWH-08-02-0116.
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DO SLEEP DISTURBANCES REMAIN AFTER PTSD 
TREATMENTS?
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System and Boston University, Boston, MA, USA

Introduction: Sleep disturbances are among the most frequently re-
ported symptoms of posttraumatic stress disorder (PTSD). Evidence 
suggests insomnia and nightmares are rather resistant to trauma-focused 
cognitive behavioral therapy (CBT), despite general improvements in 
PTSD. This study aims to a) describe the pattern of sleep disturbances 
in active duty Soldiers who completed group treatment for PTSD and b) 
to determine if group Cognitive Processing Therapy (CPT) for PTSD is 
more effective than group Present Centered Therapy (PCT) for PTSD at 
reducing sleep disturbances.
Methods: Ninety-one active duty military personnel diagnosed with 
PTSD participated in a randomized clinical trial of group CPT (n = 43) 
vs group PCT (n = 48). Participants completed the PTSD Symptom 
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Scale Interview (PSSI) at baseline and 2 weeks post-treatment. A rating 
of 1 (range 0-3) was used to indicate symptom endorsement.
Results: At baseline, insomnia was the most frequently reported PTSD 
symptom on the PSSI (95%) followed by anger (94%). Nightmares were 
reported by 73%. Of participants who no longer met criteria for PTSD 
at post-treatment (n = 16), hypervigilance (88%) and difficulty sleeping 
(81%) were the most commonly reported residual symptoms followed 
by concentration problems (63%). Nightmares and hypervigilance were 
the most intractable symptoms with a 6% reduction in prevalence rates 
at post-treatment followed by insomnia which had a 13% reduction. 
Neither insomnia nor nightmares changed significantly after treatment. 
McNemar’s tests indicate there were no differences between CPT and 
PCT in relieving insomnia or nightmares. Results at 6-month post-treat-
ment will also be presented as these data are currently being collected.
Conclusion: This study is consistent with previous reports suggesting 
nightmares and insomnia are resistant to current treatment approaches 
for PTSD. This suggests these symptoms may require specific interven-
tions. Future research should also examine protocols that combine inter-
ventions targeting both PTSD and sleep disturbances.
Support (If Any): Research supported by Department of Defense grants 
W81XWH-08-02-0109 and W81XWH-08-02-0116.

0891
SLEEP SYMPTOMS AT LONG-TERM FOLLOW-UP IN A 
RANDOMIZED CONTROLLED TRIAL OF PROLONGED 
EXPOSURE VERSUS COGNITIVE PROCESSING THERAPY 
FOR POSTTRAUMATIC STRESS DISORDER
Casement M1, Gutner CA2, Stavitsky Gilbert K2, Resick PA2

1University of Pittsburgh, Pittsburgh, PA, USA, 2National Center for 
PTSD, VA Boston Healthcare System and Boston University Medical 
Center, Boston, MA, USA

Introduction: Sleep disturbance is extremely prevalent in individuals 
with posttraumatic stress disorder (PTSD), and sleep problems are in-
dependently associated with posttraumatic functional impairment. Cog-
nitive-behavioral treatments for PTSD lead to partial resolution of sleep 
symptoms, but sleep outcomes over long-term follow-up have not been 
reported. The present study examined the impact of Prolonged Exposure 
(PE) and Cognitive Processing Therapy (CPT) on subjective measures 
of sleep disturbance from treatment randomization through long-term 
follow-up (LTFU) assessment.
Methods: Participants were 171 female sexual-assault survivors with 
PTSD who were randomly assigned to treatment with PE, CPT, or a 
minimal attention (MA) control condition. After the 6-week wait, the 
MA participants were randomly assigned to either PE or CPT. Sleep 
symptoms were assessed prior to MA, pre-treatment, post-treatment, 
and at 3-month, 9-month and 6-year follow-up using the Pittsburgh 
Sleep Quality Index (PSQI) and nightmare and insomnia items from the 
Clinician Administered PTSD Scale. Change in sleep symptoms dur-
ing MA, from pre- to post-treatment, and from post-treatment through 
LTFU was assessed using piecewise hierarchical linear modeling with 
the intent-to-treat sample.
Results: As expected, there were no significant changes in sleep during 
the MA control condition. Sleep improved during PE and CPT, and these 
treatments were equally efficacious. Furthermore, treatment gains in 
both groups were maintained through LTFU. These effects held even af-
ter controlling for use of sleep medications. Neither PE nor CPT resulted 
in remission of sleep disturbance (at LTFU: sleep onset latency > 30 
min, total sleep time < 7 h, sleep efficiency < 90%, PSQI total score > 5).
Conclusion: Both PE and CPT improve sleep in female rape victims, 
and improvements persist over LTFU. However, sleep symptoms do 
not remit and may warrant sleep-specific treatments such as cognitive-
behavioral therapy for insomnia.
Support (If Any): This work was supported by a grant from the Nation-
al Institute of Mental Health Grant (R01MH51509) that was awarded to 
Patricia A. Resick while at the University of Missouri-St. Louis. Sup-

port for the first two authors was provided by a training grant from the 
National Institute of Mental Health (T32MH019836-15A2) awarded to 
Terence M. Keane.

0892
VALIDATION OF THE FEAR OF SLEEP INVENTORY (FOSI) 
IN URBAN YOUNG ADULT AFRICAN AMERICANS
Huntley E1, Hall Brown T2, Kobayashi I2, Mellman TA2

1Psychiatry, University of Michigan, Ann Arbor, MI, USA, 2Psychiatry, 
Howard University College of Medicine, Washington, DC, USA

Introduction: Sleep problems are frequently associated with PTSD and 
co-occurring insomnia and residual insomnia following PTSD treat-
ment can require additional interventions. The Fear of Sleep Inventory 
(FOSI) was developed to identify factors associated with the initiation 
and maintenance of insomnia symptoms associated with PTSD. This in-
vestigation examines the validity and reliability of the FOSI in a sample 
of urban residing young African American men and women, a group that 
has high rates of trauma exposure and PTSD.
Methods: Participants are healthy African American young adults 
(N=366, 23±4 years old, 48% women) ages 18-35 who completed the 
FOSI as a part of a larger study designed to investigate the association 
between health risk markers, sleep, PTSD, and trauma exposure. Study 
participants completed the Insomnia Severity Index (ISI), Fear of Sleep 
Inventory (FOSI) and Life Events Checklist (LEC) on which partici-
pants described their most salient traumatic experience that was subse-
quently used as a point of reference for the PTSD Checklist (PCL).
Results: Exploratory factor analysis of the FOSI yielded a five-factor 
structure, accounting for 55% of the total variance and it included the 
following factors: Fear of Sleep, Fear of the Loss of Vigilance, Fear 
of Re-experiencing Trauma, Vigilant Behavior, and Fear of the Dark. 
Internal consistency estimates were moderate to high (.73 - .85) for the 
subscales and .91 for the total scale. The five-factor structure of the FOSI 
was confirmed with a subsequent confirmatory factor analysis. FOSI 
factors were significantly correlated with PCL, CAPS and ISI (r’s = .35 
- .64, p’s <.001).
Conclusion: FOSI factors were positively correlated with the severity 
of PTSD and insomnia symptoms. Thus the FOSI appears to identify 
contributors to sleep problems with PTSD which may potentially be tar-
geted in treatment.
Support (If Any): NIMH 5K24MH001917-1 and NHLBI 
5R01HL087995-03 (T Mellman)

0893
PREVALENCE OF TRAUMA-RELATED SLEEP 
DISTURBANCES AMONG U.S. ADULTS
Milanak ME, Resnick H, Kilpatrick D
Psychiatry and Behavioral Sciences, MUSC - Medical University of 
South Carolina, Charleston, SC, USA

Introduction: Individuals with posttraumatic stress disorder (PTSD) 
frequently report sleep disturbances such as insomnia and nightmares. 
Sleep disturbances soon after a traumatic event are positive predictors 
of PTSD a year later.
Methods: The National Stressful Events Survey (NSES), a structured 
online interview, was conducted with a large sample recruited from a 
probability-based online panel of U.S. adults, assessing for exposure to 
stressful events, as well as PTSD symptoms including insomnia (restless 
sleep or trouble getting to sleep or staying asleep) and trauma-related 
nightmares. Participants indicated which traumatic experience(s) (en-
dorsed earlier in the survey) they attributed their PTSD symptoms to. Of 
the 2793 reporting exposure to at least one stressful event, most were fe-
male (51.6%), White (80.5%), had at least a high school degree (96.9%), 
and were age 45 or older (53%).
Results: Of the 2793 reporting exposure to at least one lifetime stressful 
event, 12.1% reported lifetime trauma-related nightmares only, 15.6% 
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reported trauma-related insomnia only, 14.2% reported both trauma-
related insomnia and nightmares, and 57% reported neither sleep prob-
lem. In contrast, among individuals meeting lifetime DSM-5 PTSD 
diagnostic criteria (n=252), 11.5% reported trauma-related nightmares 
only, 22.5% reported insomnia only, 55.7% reported both insomnia and 
trauma-related nightmares, and 8.7% reported neither sleep problem. 
Parallel analyses examined sleep disturbance prevalence within the past 
6 months and past year for DSM-5 (and DSM-IV). Differences in preva-
lence of sleep disturbances varying by traumatic event type were also 
examined.
Conclusion: Trauma-related insomnia and nightmares are highly preva-
lent, but prevalence varies depending on the type of sleep disturbance 
and traumatic event history. These results are especially important be-
cause they are from a population-based sample of individuals, rather 
than individuals seeking treatment for sleep disturbances, and utilize 
DSM-5 PTSD diagnostic criteria. Implications for future research and 
treatment are discussed.
Support (If Any): This research was funded by an American Psychiat-
ric Association DSM Research Program grant to Dr. Dean Kilpatrick.

0894
POST TRAUMATIC STRESS DISORDER: ITS PREVALENCE 
AMONG CARDIAC REHABILITATION PATIENTS 
ENROLLED IN A STRESS REDUCTION PROGRAM AND ITS 
IMPACT ON OUTCOMES
Ruffo CB2, Oh P1, Alter D1,4, Reitav J1,3

1Cardiac Rehabilitation, Toronto Rehabilitation Institute - University 
Health Network, Toronto, ON, Canada, 2University of Toronto, 
Toronto, ON, Canada, 3Dept of Clinical Diagnosis, Canadian Memorial 
Chiropractic College, Toronto, ON, Canada, 4Institute for Clinical 
Evaluative Sciences, Toronto, ON, Canada

Introduction: While the benefits of Stress Reduction Programs (SRP) 
for medical patients as a whole are well established, the efficacy for 
those with Post Traumatic Stress Disorder (PTSD) remains a largely 
unexplored area. This study aims to determine 1) the prevalence of 
PTSD among cardiac patients enrolled in a SRP, 2) the prevalence of 
sleep disturbances among those screening positive for PTSD and 3) 
whether screening positive for PTSD impacts the outcomes achieved 
from the SRP.
Methods: 51 heart attack patients enrolled in the Toronto Rehab Insti-
tute’s SRP from 2011 to 2012 were screened for PTSD using the Primary 
Care PTSD screening questionnaire. Stress levels were evaluated before 
and after the SRP using validated measures of psychological distress 
(K6), anxiety (BAI), depression (CES-D) and sleep disturbances (SDs): 
SDs were evaluated using the ISI (for insomnia) and the STOP-BANG 
(for risk of Obstructive Sleep Apnea (OSA)).
Results: 51 participants completed the questionnaires: 49.0% endorsed 
no PTSD items, 27.5% endorsed 1-2, and 23.5% met criteria for PTSD. 
All groups (No, Mild and Criteria PTSD) decreased their levels of gen-
eral distress, anxiety and depression across the 7-week SRP. No group 
showed any benefit in terms of reductions in their level of sleep dis-
turbance. While sleep apnea was equally distributed amongst PTSD 
subgroups, all of those with Criteria PTSD (100%) displayed at least 
moderate insomnia, compared to 58% of non-PTSD patients (p<0.05).
Conclusion: The presence of PTSD does not appear to impact the ef-
ficacy of the SRP in improvements obtained in psychological distress, 
depression or anxiety. However, sleep disturbance did not improve for 
any of the subgroups. Future SRPs should consider incorporating inter-
ventions aimed at improving sleep, particularly for individuals screening 
positive for PTSD.

0895
AUTONOMIC BALANCE AND SLEEP WITH AND WITHOUT 
POSTTRAUMATIC STRESS DISORDER
Kobayashi I1, Lavela J1, Coote B2, Mellman TA1

1Psychiatry, Howard University, Washington, DC, USA, 2Epidemiology 
and Biostatistics, Drexel University, Philadelphia, PA, USA

Introduction: Posttraumatic stress disorder (PTSD) features dysregu-
lated arousal including sleep disturbances. Sympathetic nervous system 
(SNS) activity appears to contribute to these dysregulations. Sleep has 
a critical role in regulating and diminishing arousal. The purpose of this 
reported analysis was to determine if PTSD affected the relationship be-
tween autonomic nervous system (ANS) activity and sleep.
Methods: A non-clinical sample of trauma-exposed young adult (age 
18-35) African Americans completed the Clinician Administered PTSD 
Scale (CAPS) and two 24-hour Holter and actigraphy monitorings. The 
second Holter recording of two groups of participants, the PTSD group 
(people currently meeting full or subthreshold PTSD diagnostic criteria, 
n=22) and the Resilient group (people with high impact trauma who 
have never met PTSD criteria, n=16), was analyzed for HRV power 
spectra. Low frequency (LF) high frequency (HF) ratios (LF/HF) (re-
flecting SNS tone) and normalized HF [nHF: HF/(LF+HF)] (reflecting 
parasympathetic tone) were computed for 5-minute epochs and aver-
aged over wake and sleep periods.
Results: LF/HF and nHF were significantly correlated with actigraphic 
total sleep time (TST) in the total group (r=-42, p=.013 for LF/HF; r=.43, 
p=.012 for nHF). These relationships were strong in the Resilient group 
(r=-72, .74, p=.005, .004, respectively), but absent in the PTSD group (r 
= -.17, .18, p = .46, 43, respectively). Regression analyses revealed that 
TST x PTSD interaction predicted sleep LF/HF (β=.40, p=.02) and nHF 
(β=-.39, p=.02) after controlling for main effects of TST and PTSD. In 
the PTSD group, current CAPS total scores were negatively correlated 
with standard deviation (SD) of epochs of LF/HF during the sleep period 
(r=-.52, p=.01). No relationships were found for wake HRV measures.
Conclusion: Sleep duration was related to decreased nocturnal ANS 
arousal only in the Resilient group. Sleep’s role in regulating ANS 
arousal may be compromised in people with PTSD.
Support (If Any): This study was supported by NIMH grant 
5K24MH001917-1, NHLBI grant 5R01HL087995-03, and NCRR grant 
1UL1RR031975-01 to Thomas Mellman.

0896
SLEEP DURATION MITIGATES ATTENTIONAL LAPSES 
ASSOCIATED WITH POSTTRAUMATIC STRESS 
SYMPTOMS
Brownlow JA1, Hall Brown TS2, Mellman TA2

1Psychology, Howard University, Washington, DC, USA, 2Psychiatry, 
Howard University, Washington, DC, USA

Introduction: Sleep disturbances are prominent features of posttrau-
matic stress disorder (PTSD). Both PTSD and inadequate sleep have 
been associated with neurocognitive deficits. However, no study has 
examined how PTSD and sleep interact in affecting cognitive perfor-
mance. The present study examined the direct and interactive effects of 
posttraumatic stress symptoms (PSS) and sleep duration on cognitive 
performance in a non-clinical urban minority young adult sample.
Methods: Fifty-three African American participants (55% female; mean 
age 22, SD = 4.1) were recruited from a larger study designed to exam-
ine the association of PTSD, sleep and nocturnal blood pressure. The 
Clinician-Administered PTSD Scale (CAPS) was used to determine 
the severity of PSS. Additionally, subjects underwent two consecutive 
nights of polysomnography (PSG). On the morning following the sec-
ond PSG, participants completed the standard continuous performance 
test (CPT), a measure of sustained and selective attention.
Results: Controlling for sleep symptoms, PSS significantly predicted 
CPT omission errors (R2 = .14, p < .05). PSG variables were not signifi-
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cantly associated with CPT measures. The interaction of PSS and sleep 
duration, however, significantly predicted omission errors (R2 = .27, 
p < .05). A probe of the interaction confirmed that the relationship be-
tween PSS and omission errors was significant at average (b = .009, 
t = 2.42, p = .020) and low (b = .017, t = 3.41, p = .001) but not high 
(above 7.3 hours) (b = .001, t = .23, p = .819) sleep durations.
Conclusion: The results suggest that more than 7 hours of sleep can 
mitigate attentional lapses that are associated with PSS.
Support (If Any): This study was supported by NIH grants 
3R01HL087995-01A2S1 and UL1TR000101.

0897
SLEEP DISTURBANCE PARTIALLY MEDIATES THE 
RELATIONSHIP BETWEEN INTIMATE PARTNER 
VIOLENCE AND PHYSICAL/MENTAL HEALTH
Oliver L1, Segal AG1,2, Grandner MA1, Perlis M1

1Psychiatry/Behavioral Sleep Medicine, University of Pennsylvania, 
Philadelphia, PA, USA, 2Psychology, Drexel University, Philadelphia, 
PA, USA

Introduction: Intimate partner violence (IPV) is a worldwide health 
concern and an important risk factor for poor physical/mental health. 
Little is known about whether IPV leads to sleep disturbance. If so, it is 
possible that sleep problems may mediate this relationship, and future 
sleep interventions could mitigate the negative effects of IPV.
Methods: Data from the 2006 Behavioral Risk Factor Surveillance Sys-
tem (BRFSS) was used (N=34,975). IPV was assessed as any history of 
being (1)threatened by (THREAT), (2)physically hurt by (HURT), or (3)
forced to have sex with (SEX) an intimate partner, and, further, as (4)
being forced to have sex (SEXyr) or (5)being physically injured (HUR-
Tyr) by an intimate partner within the past year. These survey items 
were coded yes/no. Sleep disturbance was assessed as difficulty fall-
ing asleep, staying asleep, or sleeping too much at least 6 of the last 14 
days. Logistic regression analyses, adjusted for age, sex, race, income, 
education, and physical/mental health, assessed whether IPV predicted 
sleep disturbance. Sobel-Goodman tests assessed whether relationships 
between IPV and physical/mental health were partially mediated by 
sleep disturbance.
Results: All IPV variables were associated with sleep disturbance. 
THREAT was associated with sleep disturbance (OR=2.798,p<0.0001), 
as was HURT (OR=2.683,p<0.0001), SEX (OR=3.237,p<0.0001), 
SEXyr (OR=7.741,p<0.0001), and HURTyr (OR=7.497,p<0.0001). In 
mediation analyses, all IPV variables were associated with mental health 
(p<0.0001), and all were associated with physical health (p<0.007) ex-
cept SEXyr. Sleep disturbance partially mediated all relationships (So-
bel p<0.0005 for all tests). Mediation was around 30%, ranging from 
18% (HURTyr and mental health) to 41% (HURT and physical health).
Conclusion: IPV was strongly associated with current sleep disturbance 
above the effect of demographics and overall mental/physical health, 
even if the IPV happened in the past. Further, sleep disturbance par-
tially mediates the relationship between IPV and mental/physical health. 
Sleep interventions may potentially mitigate negative effects of IPV.
Support (If Any): Supported by R21ES022931, K23HL110216, 
UL1RR024134, R01AT003332, and R01MH077900. We wish to thank 
the Centers for Disease Control and Prevention for collecting these data 
and making them available, and the BRFSS participants.

0898
CHILDHOOD MALTREATMENT IS ASSOCIATED WITH 
NEUROBIOLOGICAL ACTIVITY DURING NREM SLEEP
Insana S, Mammen O, Nofzinger E, Germain A
Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA

Introduction: During early-life, sleep physiology and brain develop-
ment are particularly sensitive to stress exposure. Our previous work 

indicated that early-life trauma is associated with disrupted REM sleep 
physiology in later-life. The current study objective was to examine the 
associations between childhood maltreatment and relative regional cere-
bral metabolic rate of glucose (rCMRglc) during NREM sleep among a 
sample of combat-exposed military veterans.
Methods: Twenty eight medication-free combat-exposed military vet-
erans (29.77±5.58 years, 79% men, 68% with Post-Traumatic Stress 
Disorder) completed an 18F-FDG positron emission tomography scan 
during NREM sleep. Participants completed the Child Trauma Ques-
tionnaire, the Clinician Administered Post-Traumatic Stress Disorder 
Scale, and the Combat Exposure Scale. Whole-brain correlation analy-
ses were calculated with Statistical Parametric Mapping 8. Past-month 
posttraumatic stress symptoms and combat exposure were entered as 
covariates in all analyses.
Results: Increased childhood maltreatment was associated with in-
creased rCMRglc during NREM sleep in a cluster that contained 7,278 
contiguous voxels (pFWE-corr=0.034; MNI coordinates for voxel of 
maximal significance=28, 36, -16; Z=3.62). This cluster spanned ventro-
medially through the right hemisphere and included the: orbital frontal 
cortex, posterior insula, hippocampus, amygdala, and temporal region. 
Increased childhood maltreatment was associated with decreased rC-
MRglc during NREM sleep in a cluster that contained 3,640 contiguous 
voxels, but was not significant at the familywise error correction rate 
(pFWE-uncorr=0.014; MNI coordinates for voxel of maximal signifi-
cance=36, -84, 32; Z=3.45). This cluster spanned the ventrolateral and 
medial portions of the cerebellum.
Conclusion: Childhood maltreatment is associated with increased brain 
activity during NREM sleep in prefrontal, limbic, and cerebellar regions 
that are implicated in affective processing. Childhood maltreatment may 
have a long-term influence on the neurobiology of NREM sleep. These 
findings might help guide further research on the effect of child maltreat-
ment on sleep- and mental health processes.
Support (If Any): This work is supported by; National Institute of 
Health (MH083035, PI: Germain) and (NHLBI T32 HL-082610-04, PI: 
Buysse), and the Department of Defense (PT073961, PI: Germain).

0899
MARIJUANA NORMALIZES SLEEP EFFICIENCY IN 
MARIJUANA DEPENDENT VOLUNTEERS
Roehrs T1,2, Lundahl L2, Steinmiller C2,3, Roth T1,2

1Sleep Disorders & Research Center, Henry Ford Health System, 
Detroit, MI, USA, 2Department of Psychiatry & Behavioral 
Neuroscience, Wayne State University, Detroit, MI, USA, 3Depart of 
Psychiatry, University of Toledo, Toledo, OH, USA

Introduction: Sleep disturbance is commonly reported by chronic mari-
juana (MJ) users particularly during abstinence and often is identified 
as a contributor to MJ relapse after treatment. In the current study we 
compared the sleep of heavy MJ users after both placebo and active MJ 
administration to the sleep of normal controls.
Methods: MJ users (4M/2F) were a subset of participants from an inpa-
tient MJ discrimination study. All met DSM-IV criteria for cannabis de-
pendence, but were otherwise healthy. Age-matched controls (10M/3F) 
reported no history of illicit drug use or medical illness. No participants 
reported symptoms consistent with a primary sleep disorder. Polysom-
nography (PSG) was conducted from 2300-0700 hr and scored using 
Rechtschaffen and Kales standard criteria. Placebo (0.0% THC) and ac-
tive (2.7%THC) marijuana cigarettes were administered twice per day 
(at 0900 and 1300) on separate days in a counterbalanced order.
Results: With placebo sleep efficiency (SE:sleep time/ bed time) was 
worse than that of controls (81.2 vs 90.3%, p<.02), with prolonged sleep 
latency (LPS)(50.4 vs 16.2 min, p<.04) and elevated min of stage 1 and 
wake (WASO+1) (153.8 vs 66 min, p<.01) after sleep onset. Compared 
to controls % 3/4 was lower (6.0 vs 15.7%, p<.03), while % stage 2 and 
REM did not differ. Conversely, with active MJ improvement was noted 
on SE (81.2 vs 87.5%, p<.06), WASO+1 (153.8 vs 91.7 min, p<.02) and 
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LPS (50.4 vs 23.3 min, ns), but not on the other sleep stages. With the 
exception of % 3/4 which remained low (6.9 vs 15.7%, p<.04), sleep 
stage and sleep efficiency did not differ from controls.
Conclusion: The data show reduced SE and lightened sleep (increased 
WASO+1 and reduced % 3/4) in abstaining heavy MJ users, which was 
“normalized” subsequent to MJ administration. The persistently reduced 
%3/4 may be of importance as this parameter is predictive of relapse 
among alcoholics.
Support (If Any): Supported by NIH R01DA026861 awarded to LL.

0900
DISTURBED SLEEP PATTERNS AMONG HEAVY DRINKING 
YOUNG ADULTS PREDICT ALCOHOL TREATMENT 
OUTCOMES
Fucito L1, DeMartini KS1, Leeman RF1, Roos CR1, Corbin WR2, 
Samples SS1

1Psychiatry, Yale University, New Haven, CT, USA, 2Psychology, 
Arizona State University, Glendale, AZ, USA

Introduction: The peak onset of alcohol use disorders is during young 
adulthood (i.e., ages 18-25); sleep disturbance rates are also elevated 
at this age. The two problems frequently co-occur and when combined 
may have synergistic effects. Sleep disturbance may stem from unique 
pressures in young adulthood and/or alcohol use. Many young adults 
stay up late to drink and alcohol has known effects on sleep. Despite 
the potential interaction between sleep and alcohol, there is limited re-
search on this topic and, to our knowledge, no prior study has examined 
sleep as a potential predictor of alcohol treatment response in this group. 
Given the relatively modest effects of interventions targeting alcohol 
abuse in young adulthood, identifying predictors of treatment response 
is important.
Methods: Participants were 140 young adult heavy drinkers (ages 18-
25, 70% male) who participated in an 8-week, double blind, placebo-
controlled trial of naltrexone plus a brief behavioral intervention for 
alcohol reduction. Participants monitored their sleep and drinking us-
ing web-based daily diaries for 1 week prior to study entry and during 
treatment. Drinking frequency and quantity was also assessed using the 
Timeline Followback Interview. We examined sleep patterns 1 week 
prior to starting treatment as a predictor of drinking outcomes at the end 
of treatment.
Results: A third of participants reported weekend sleep durations of 
≤7 hours; a quarter reported sleeping ≤7 hours on weeknights. Median 
bedtimes and waketimes were 4:17AM and 9:00AM, respectively. Most 
participants (68.8%) reported late waketimes (i.e., 10:00AM or later) 
at least once a week. A greater frequency of late waketimes predicted 
consuming more drinks per occasion (p<.05), and this effect tended to 
be more pronounced in the placebo group than the naltrexone group 
(p = .08).
Conclusion: Sleep disturbance is common among young adults who 
drink heavily and associated with alcohol treatment response
Support (If Any): Funding for this study was provided by National 
Institute on Alcohol Abuse and Alcoholism grants, R01-AA016621, 
K23-AA020000, K05 AA014715, K01 AA019694, and the Connecticut 
Department of Mental Health and Addiction Services.
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RELATIONSHIP BETWEEN SUBJECTIVE SLEEP QUALITY 
AND SYMPTOMATIC RECOVERY IN PATIENTS WITH 
BORDERLINE PERSONALITY DISORDER
Plante DT1, Frankenburg FR2,3,4, Fitzmaurice GM5,6,7, Zanarini MC2,5

1Department of Psychiatry, University of Wisconsin School of 
Medicine and Public Health, Madison, WI, USA, 2Laboratory for the 
Study of Adult Development, McLean Hospital, Belmont, MA, USA, 
3Boston University School of Medicine, Boston, MA, USA, 4Edith 
Nourse Rogers Memorial Veterans Hospital, Bedford, MA, USA, 
5Department of Psychiatry, Harvard Medical School, Boston, MA, 
USA, 6Laboratory for Psychiatric Biostatistics, McLean Hospital, 
Belmont, MA, USA, 7Department of Biostatistics, Harvard School of 
Public Health, Boston, MA, USA

Introduction: Patients with borderline personality disorder (BPD) fre-
quently experience sleep disturbance, however, the role of sleep quality 
in the course of BPD is unknown. The purpose of this study was to eval-
uate the association between subjective sleep quality and recovery status 
(symptomatic remission plus good concurrent psychosocial functioning) 
in a cohort of patients with BPD to examine the role of sleep disturbance 
in the course of the disorder.
Methods: 223 patients with BPD participating in the McLean Study of 
Adult Development (MSAD) were administered the Pittsburgh Sleep 
Quality Index (PSQI) as part of the 16-year follow-up wave. Recovery 
from BPD was defined as having remission of symptoms as well as at-
taining good social and vocational functioning during the preceding two 
years. The primary outcome measure was global PSQI score, with com-
ponent PSQI items examined as secondary outcome measures. Global 
PSQI scores and component items were compared between recovered 
(n=105) and non-recovered (n=118) BPD participants, including ad-
justment for age, sex, major depressive episode, anxiety (generalized 
anxiety disorder, posttraumatic stress disorder, and panic disorder), and 
self-reported primary sleep disorders (obstructive sleep apnea and rest-
less legs syndrome).
Results: Non-recovered BPD patients had significantly higher global 
PSQI scores compared to recovered BPD participants (adjusted means 
12.01 vs. 10.73, p=0.03). In addition, non-recovered BPD participants 
had longer sleep onset latency (adjusted means 39.20 vs. 28.11 minutes, 
p=0.04), as well as increased odds of using sleeping medication (adjust-
ed OR 1.49, p=0.009) and experiencing daytime dysfunction as a result 
of their sleep disturbance (adjusted OR 1.48, p=0.008).
Conclusion: These results demonstrate an association between sleep 
disturbance and recovery status among BPD patients. Further research 
is warranted to evaluate the mechanisms underlying sleep disturbance 
in BPD, and whether treatment of sleep complaints improves the symp-
tomatic and psychosocial course of the disorder.
Support (If Any): This research was funded by the National Institute of 
Mental Health (MH47588 and MH62169).

0902
MODAFINIL AS AN ADJUNCTIVE TREATMENT 
STRENGTHENED CIRCADIAN ACTIVITY RHYTHMS IN 
SCHIZOPHRENIA
Liu L1,2,3, Lohr JB1,2,3, Caligiuri MP1, Perin T2, May T1,2, 
DelaPena-Murphy J1,2,3, Ancoli-Israel S1,2,3

1Psychiatry, University of California, San Diego, La Jolla, CA, USA, 
2Psychiatry Service, VA San Diego Healthcare System, San Diego, 
CA, USA, 3VA Center of Excellence for Stress and Mental Health, San 
Diego, CA, USA

Introduction: Modafinil is an agent with demonstrable activating ef-
fects; it has been studied as adjunctive treatment in schizophrenia for 
its possible efficacy on negative symptoms and cognition. Patients with 
schizophrenia also experience disrupted circadian rhythms. As part of a 
larger study, we examined the effect of modafinil as an adjunctive ther-
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apy on circadian activity rhythms (CAR) in patients with schizophrenia 
or schizoaffective disorder.
Methods: This was a randomized, double-blind, placebo-controlled 
8-week clinical trial. Participants were 24 male patients with schizophre-
nia or schizoaffective disorder (mean age 48±11years). 12 were random-
ized into the modafinil group (MG) and 12 into the placebo group (PG). 
All patients were on stable dose of second generation of antipsychotic 
medications. The MG received a flexible dose of modafinil 50-200 
mg/day. CAR was measure with an Actillume actigraph (Ambulatory 
Monitoring Inc.) which was worn for three consecutive days (72 hours) 
before the administration of study medication at Day 0 (baseline), and 
at Day 28 and Day 56. Activity data were fitted to an extended cosine 
model and four CAR variables were calculated: amplitude (peak or 
maximum of the curve, with lower amplitude suggesting a less rhyth-
mic rhythm), acrophase (time of day of the peak activity), mesor (half-
way between minimum and maximum of the curve) and f-statistic (the 
“goodness of fit” of the fitted function with a larger value indicating 
more robust rhythm).
Results: Mixed model analysis revealed that there was a significant 
group-x-time interaction for mesor (p=0.048); compared to the PG, the 
MG had higher increases in mesor from baseline to Day 28 (p=0.058), 
and to Day 56 (p=0.021). There was no significant group-x-time interac-
tion for amplitude, acrophase, or f-statistic; however, there was a trend 
toward significance for a group effect (p=0.072) for amplitude, suggest-
ing higher amplitude in the modanifil group.
Conclusion: As an adjunctive therapy, modafinil strengthened CAR in 
patients with schizophrenia after eight weeks of treatment by improving 
activity. These data need to be replicated in larger studies.
Support (If Any): The study was an investigator-initiated trial spon-
sored by Cephalon Inc.

0903
THE RELATIONSHIP BETWEEN ATTENTION DEFICIT 
HYPERACTIVITY DISORDER AND SLEEP DISORDERED 
BREATHING IN PEDIATRIC POPULATIONS: A 
META-ANALYSIS
Sedky K1, Bennett D1, Carvalho K2

1Child and Adolescent Psychiatry, Drexel University College of 
Medicine, Philadelphia, PA, USA, 2Pediatric Neurology, Drexel 
University College of Medicine, Philadelphia, PA, USA

Introduction: Some researchers have observed elevated comorbidity 
among children and adolescents with attention deficit hyperactivity dis-
order (ADHD) and sleep disordered breathing (SDB). However, others 
have debated this relationship. The objective of this meta-analysis is to 
evaluate the extent to which SDB and ADHD are related.
Methods: PubMed/Medline, PsychInfo and Cochrane data bases were 
searched using the key words “attention deficit hyperactivity disorder” 
or “ADHD” and “obstructive sleep apnea” or “OSA” or “sleep disor-
dered breathing or “SDB”. English language publications through Sep-
tember 2012 were surveyed. A meta-analysis was conducted to assess 
the relationship between SDB and ADHD.
Results: Eighteen studies satisfied the inclusion criteria. This represented 
1,113 children in the clinical group (874 diagnosed with SDB who were 
examined for ADHD symptoms; 239 diagnosed with ADHD who were 
examined for SDB) and 1,405 in the control-group. Findings indicate 
that there is a medium relationship between ADHD and SDB (Hedges’ 
g = 0.57, 95% confidence interval: 0.36-0.78; p=0.000001). Although 
the use of a high AHI cut-off was associated with lower effect sizes, 
child age, gender and body mass index did not moderate the relationship.
Conclusion: Patients with ADHD symptomatology should receive SDB 
screening, as it is possible that their ADHD symptoms are related to 
SDB. Treatment of SDB coexisting with ADHD aims to decrease clini-
cal symptoms, reduce pharmacotherapy, and promote better health.

0904
HIGH RATES OF PSYCHIATRIC COMORBIDITY IN 
NARCOLEPSY: FINDINGS FROM THE BURDEN OF 
NARCOLEPSY DISEASE (BOND) STUDY OF 9,312 PATIENTS 
IN THE UNITED STATES
Ruoff C1, Reaven NL3, Funk S2, McGaughey K4, Ohayon MM1, 
Guilleminault C1, Black J1

1Stanford University, Stanford, CA, USA, 2The Kailos Group, 
Atascadero, CA, USA, 3Strategic Health Resources, La Canada, CA, 
USA, 4Cal Poly State University, San Luis Obispo, CA, USA

Introduction: The burden of concomitant psychiatric illness in the nar-
colepsy population has not been well characterized.
Methods: Truven Health Analytics MarketScan® Research Databases 
were accessed to identify individuals >18 years of age with >1 diagnosis 
code for narcolepsy + cataplexy (ICD9 347.0, 347.00, 347.01, 347.1, 
347.10 or 347.11) continuously insured between 2006 and 2010, and 
non-narcolepsy controls matched 5:1 (age, gender, region, payer). Ex-
tensive sub-analyses were conducted to confirm the validity of narco-
lepsy definitions. Narcolepsy and control subjects were compared for 
frequency of psychiatric comorbid conditions, identified by the appear-
ance of >1 psychiatric diagnosis code(s) mapped to a Clinical Classifica-
tion System (CCS) level 2 category, specific subcategories, and patterns 
of psychiatric medication use .
Results: The final population included 9,312 narcolepsy subjects and 
46,559 controls (each group, average age of 46.1 years and 59% fe-
male). The following CCS Level 2 categories appeared at significantly 
higher frequencies in narcolepsy patients vs controls: CCS 5.2 Anxiety 
disorders (25.1% vs 11.9%; p<0.0001; OR [95% CI], 2.5 [2.4, 2.7]) and 
CCS 5.8 Mood disorders (37.9% vs 13.8%; p<0.0001; OR [95% CI], 
4.0 [3.8, 4.2]). In particular, high excess frequency was noted for the 
following specific ICD9 diagnoses in the narcolepsy cohort vs controls: 
311 depressive disorders (24.6% vs 8.5%; 16% excess); 780.52 insom-
nia (16.4% vs 5.3%; 11% excess); and 300.00 anxiety state, nonspeci-
fied (17.1% vs 8.2%; 9% excess) (all p<0.0001). Psychiatric medication 
usage was higher in the narcolepsy group vs controls in the following 
categories: SSRIs (36% vs 17%), anxiolytic benzodiazepines (34% vs 
19%), non-benzodiazepine sedative-hypnotics (23% vs 10%), SNRIs 
(21% vs 6%), TCAs (13% vs 4%), miscellaneous sedative-hypnotics 
(10% vs 4%), and hypnotic benzodiazepines (6% vs 2%) (all p<0.0001).
Conclusion: Narcolepsy is associated with significant comorbid psy-
chiatric illness burden and a higher rate of psychiatric medication usage 
compared with the non-narcolepsy population.
Support (If Any): Jazz Pharmaceuticals funded the research included in 
this abstract. Jazz Pharmaceuticals has not had any role in conceptual-
izing the design, writing or editing of this abstract.

0905
RELIABILITY AND DIAGNOSTIC VALIDITY OF THE 
BERLIN QUESTIONNAIRE IN MEXICAN PSYCHIATRIC 
PATIENTS AT RISK OF SLEEP APNEA SYNDROME
Carlos Lazo M, Jimenez-Genchi A
Sleep, INPRF, Mexico City, Mexico

Introduction: Obstructive Sleep Apnea (OSA) is a sleep breathing dis-
order very common in the general population. In Mexico, it affects 2.2% 
of women and 4.4% of men. Nowadays, there are some clinical assess-
ment tools to help identify patients with high OSA risk who require diag-
nostic confirmation by nocturnal polysomnography (nPSG). The Berlin 
Questionnaire (BQ) has gained wide acceptance among clinicians and 
has shown satisfactory clinimetric properties in different populations.
Methods: A non randomized sample of patients attending a sleep unit 
in a psychiatric institution filled up the BQ and underwent nPSG as part 
of their clinical assessment. The BQ evaluates the presence of snoring, 
diurnal sleepiness/fatigue, and obesity/hypertension. Subjects with per-
sistent and frequent symptoms in any two of these three domains were 
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considered in high risk of OSA. The apnea-hypopnea index (AHI) was 
obtained from nPSG.
Results: Ninety patients were included (female 37.8%, age 47 ± 14.04 
(range 24 to 80) years. According to the BQ, 85.6% (n = 77) patients 
were in the high risk category, while 62.2% had an AHI>5, 46.6% and an 
AHI>15. For an AHI>5 the sensitivity was 64.9%, specificity of 5.38% 
while for an AHI>15 the sensitivity was 42.9%, specificity of 46.2%. 
The reliability coefficient (Chronbach’s alpha) was 0.50.
Conclusion: Our results suggest that the BQ has a poor performance for 
the identification of risk of OSA in psychiatric patients. Although earlier 
studies show the BQ was a good predictor of OSA risk, recent studies 
in selected samples have found a questionable diagnostic performance.

0906
THE PSYCHOMETRIC QUALITIES OF THE CHINESE 
VERSION OF THE SLEEP DISTURBANCE SCALE OF 
NEUROQOL USING RASCH MEASUREMENT MODEL AND 
CONFIRMATORY FACTOR ANALYSIS
Pan A1,2, Wu P1, Lai J3, Gao S2,1

1Occupational Therapy, National Taiwan University, Taipei, Taiwan, 
2Psychiatry, National Taiwan University Hospital, Taipei, Taiwan, 
3Medical Social Science, Northwestern, Chicago, IL, USA

Introduction: A psychometrically sound and brief sleep scale is desir-
able in clinical practice as well as in research. The purpose of the study 
is to examine the validity and reliability of the Chinese version of the 
NEUROQOL sleep disturbance scale. The sleep disturbance scale of 
NEUROQOL includes 8 items and is rated by 5 point rating scale. We 
secured the permission from the NEUROQOL research group to trans-
late it into Chinese and tested based on their methodology.
Methods: The study was approved by the IRB committee according to 
local requirement. One hundred persons with mental illness from com-
munity rehabilitation institutes and 100 healthy subjects were recruited. 
They were administered the sleep disturbance scale of NEUROQOL, 
the Chinese version of the Pittsburgh sleep quality index, brief symp-
toms rating scale, Beck depression Inventory-II, and Beck Anxiety In-
ventory. Rasch analysis and confirmatory factor analysis were used to 
analyze the data.
Results: The mean age of the subjects were 41.51 (SD=12.10), with 
62.5% as male. The 5 point rating scale was collapsed into 4 point due 
to the inadequacy of the frequency of use. We omitted one item (I had 
to force myself to get up in the morning) and the rest of the items fit 
with the Rasch measurement model. The resulting fit statistics of CFA 
(CFI=0.963, GFI=0.9696, AGFI=0.938, RMSEA=0.063) was accept-
able. There was no differential item functioning for these items. Moder-
ate correlation was found among scores of sleep disturbance scale and 
related measures. The ICC of the test-retest reliability is 0.833. Finally, 
there was significant difference of the sleep disturbance scores between 
two groups classified by the Pittsburgh sleep scale.
Conclusion: The sleep disturbance scale of NEUROQOL demonstrated 
satisfactory evidence of reliability and validity. It can be applied in per-
sons with mental illness to examine their sleep quality.
Support (If Any): The study was supported by National Science Coun-
cil of Taiwan (NSC 97-2628-S-002-001-MY3) .

0907
THE INTERRELATIONSHIP BETWEEN ‘SLEEP CREDIT’, 
EMOTIONAL INTELLIGENCE AND MENTAL HEALTH: A 
VOXEL-BASED MORPHOMETRIC STUDY
Weber M, Killgore WD
McLean Hospital, Harvard Medical School, Belmont, MA, USA

Introduction: Sleep curtailment is common in today’s society, but most 
people also acknowledge obtaining ‘sleep credit’ from time to time. This 
means that they not only meet their individual sleep need, but also get 
more sleep than they subjectively need to prevent degraded daytime per-

formance. Given the rich data on adverse effects of insufficient sleep, 
one could argue that getting more sleep is better, but surprisingly, not 
much is known about behavioral and neuroanatomical correlates of 
‘sleep credit’.
Methods: Before undergoing structural magnetic resonance imaging, 55 
healthy right-handed adults aged 18 to 45 (mean age = 30.74, SD = 8.13) 
completed a questionnaire about habitual sleep duration, minimum sleep 
needed before an impairment is noticed (in hours), and the Bar-On Emo-
tional Quotient Inventory (EQ-i) and Personality Assessment Inven-
tory (PAI). ‘Sleep credit’ was conceptualized as habitual sleep minus 
minimum sleep needed before impairment is noticed. A voxel-based 
morphometric whole-brain multiple regression examined structural cor-
relates of habitual ‘sleep credit’ (p < .001, uncorrected, k ≥ 90; nuisance 
covariates: age, gender, total intracranial volume), which were then used 
to predict perceived emotional intelligence and indices of psychopathol-
ogy (Bonferroni-corrected p <.017).
Results: Greater habitual subjective ‘sleep credit’ correlated with great-
er gray matter volume of clusters in the left medial prefrontal cortex 
(892 voxels, T = 4.81, MNI coordinates: x = -6, y = 52, z = -21) and 
right orbitofrontal gyrus (149 voxels, T = 4.43, MNI coordinates: x = 39, 
y = 51, z = -18). Extracted volume data from the medial prefrontal cortex 
cluster predicted greater interpersonal emotional intelligence capacities, 
and lower somatic complaints, symptoms of paranoia, and depression 
on the PAI.
Conclusion: These data support the medial prefrontal cortex’s putative 
role in linking sleep and emotional functioning, but more importantly 
suggest that behavior and brain structure may vary with ‘sleep credit’.

0908
DIFFICULTY IN FALLING AND STAYING ASLEEP LINKED 
TO A SUB-CLINICAL INCREASE IN SYMPTOMS OF 
PSYCHOPATHOLOGY
Tkachenko O1, Schwab ZJ1, Kipman M1, DelDonno S1, Preer LA1, 
Gogel H1, Webb CA1,2, Weber M1,2, Killgore WD1,2

1Center for Depression, Anxiety, and Stress Research, McLean 
Hospital, Belmont, MA, USA, 2Harvard Medical School, Boston, MA, 
USA

Introduction: Sleep problems are linked with several mental disorders, 
particularly depression and anxiety. We have previously shown that 
laboratory sleep deprivation elicits significant increases in self-reported 
symptoms of psychopathology. Presently, we compared the effect of 
self-reported difficulty falling or staying asleep on these same indices 
of mental health concerns. We hypothesized that sleep problems would 
lead to a similar profile as reported previously during sleep deprivation.
Methods: Sixty-five healthy adults (33 males), aged 18-45 (30.2±8.0), 
completed a Sleep Questionnaire, reporting whether and how often they 
experienced trouble falling and/or staying asleep, and the Personality 
Assessment Inventory (PAI). Scores on the PAI clinical scales were 
compared between participants who had sleep difficulties (n=36, 19 
males) and those that did not (n=29, 14 males), and correlated with fre-
quency of yearly sleep disturbances.
Results: Participants who endorsed sleep difficulties scored signifi-
cantly higher (p<0.05) than those who did not on clinical scales mea-
suring anxiety, anxiety-related disorders, depression, and schizophrenic 
symptoms. Subscale findings revealed that anxiety scores were elevated 
for cognitive, affective, and physiological dimensions, while anxiety-
related disorders were driven by the phobias subscale. Depression scores 
were influenced by the cognitive and physiological subscales, while the 
elevated scores on the schizophrenia scale were driven by greater psy-
chotic experiences scores. Higher instances of difficulty falling asleep 
showed significant positive correlations (p<0.05, Bonferroni corrected) 
with somatic complaints, anxiety, anxiety-related disorders, depression, 
schizophrenic symptoms, and borderline features.
Conclusion: Difficulty falling or staying asleep was associated with el-
evated sub-clinical psychopathology symptoms, similar to that reported 
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during laboratory sleep deprivation. Furthermore, the increase in self-
reported symptoms was strongly linked with the frequency of sleep dis-
turbance. Although causal direction cannot be inferred, the similarity in 
symptoms to that produced by experimental sleep deprivation raises the 
possibility that sleep disturbance may serve as an underlying risk factor 
for disorders such as depression and anxiety.

0909
LINKING SLEEP INITIATION TROUBLE TO NEUROTICISM, 
EMOTIONAL CONTROL, AND IMPULSIVENESS
Preer LA1, Tkachenko O1, Gogel H1, Schwab ZJ1, Kipman M1, 
DelDonno S1, Weber M1,2, Webb CA1,2, Killgore WD1,2

1McLean Hospital, Belmont, MA, USA, 2Harvard Medical School, 
Boston, MA, USA

Introduction: Sleep disturbance is often linked to negative affect and 
plays a role in psychopathology. In addition, impulsiveness and mal-
adaptive thought control strategies have both been associated with in-
somnia and lack of sleep. It was hypothesized that trouble falling asleep 
would be related to a high degree of neuroticism, emotional control, and 
impulsiveness.
Methods: Sixty-one healthy adults (31 men) aged 18 to 45 completed 
a questionnaire about typical sleep habits, indicating whether they had 
trouble falling asleep and how many minutes they took to fall asleep, 
the Revised NEO Personality Inventory (NEO-PI-R), the Courtauld 
Emotional Control Scale (CECS), and the Barratt Impulsiveness Scale 
(BIS). A multivariate analysis of variance was used to determine wheth-
er people who reported trouble falling asleep (N=26) differed from 
those who did not have trouble falling asleep (N=35) in terms of neu-
roticism, emotional control, and impulsiveness. Additionally, correla-
tion analyses were used to examine relationships between minutes to 
fall asleep on weekdays and degree of neuroticism, emotional control, 
and impulsiveness.
Results: People who reported trouble falling asleep differed from those 
who did not in terms of neuroticism, emotional control, and impulsive-
ness, (MANOVA, p=.015). Univariate between-groups comparisons 
revealed that trouble sleeping was associated with greater neuroticism 
(p=.013), emotional control (p=.042) and impulsiveness (p=.008). Min-
utes to fall asleep on weekdays was significantly positively associated 
with neuroticism (r=.475, p<.001) and impulsiveness (r=.394, p=.002), 
but not emotional control (p=.196).
Conclusion: Neuroticism, emotional control, and impulsiveness were 
higher in people with trouble falling asleep than normal sleepers. Like-
wise, minutes to fall asleep was associated with neuroticism and impul-
siveness. These findings indicate that trouble falling asleep is related to 
degree of characteristic negative affect, the extent to which individu-
als are unable to cope with their negative emotions, and impulsiveness. 
Findings may have implications for treatment of sleep initiation trouble, 
mood disturbance, and impulsive behavior.

0910
TEMPORAL STABILITY OF MOOD AND SLEEP SYMPTOMS 
IN PATIENTS WITH COMORBID MAJOR DEPRESSION AND 
INSOMNIA: A REPORT FROM THE TRIAD STUDY
Fairholme CP1, Buysse DJ2, Edinger JD3,4, Krystal AD4, Thase ME5, 
Gehrman P5, Friedman E2, Howland R2, Wisniewski S2, Manber R1

1Psychiatry, Stanford University, Stanford, CA, USA, 2Psychiatry, 
University of Pittsburgh, Pittsburgh, PA, USA, 3Psychiatry, National 
Jewish Health, Denver, CO, USA, 4Psychiatry, Duke University, 
Durham, NC, USA, 5Psychiatry, University of Pennsylvania, 
Philadelphhia, PA, USA

Introduction: Mood and sleep are related in complex, bidirectional 
ways. Examining temporal patterns within and across mood and sleep 
domains may help to clarify whether sleep or mood disturbances drive 
this relationship. As an initial step, we examined the stability across time 

within and between mood and sleep symptoms in patients with comor-
bid major depressive disorder and insomnia.
Methods: Participants were 135 adults meeting DSM-IV and ICSD-2 
diagnostic criteria for MDD and insomnia. Participants completed at 
least 10 days of a sleep-wake diary during baseline assessments prior to 
treatment. The diary included a single item regarding sad or depressed 
mood, rated 0-9, and sleep data allowing computation of sleep efficiency 
(total sleep time/time in bed X 100). We examined the stability of symp-
toms across successive days using autocorrelations with lags of 1-10 
days for depressed mood and separately for sleep efficiency. We also ex-
amined simple parametric correlations over 10 successive days between 
depressed mood and sleep efficiency.
Results: Autocorrelations of depressed mood ratings ranged between 
.58 and .06 and decreased in a linear fashion with increasing lags from 
1-10 days (mean = .30). Autocorrelations of sleep efficiency ranged be-
tween .43 and -.07 and also decreased in a linear fashion with increasing 
lags of 1-10 nights (mean = .17). The magnitude of the mean autocor-
relation for depressed mood did not significantly differ from the mean 
autocorrelation for sleep efficiency (z = 1.12, p = .26). The mean cor-
relation between daytime mood and same night sleep efficiency was .33. 
The mean correlation between previous night sleep efficiency and mood 
the next day was .37.
Conclusion: Day-to-day correlations suggested somewhat greater 
temporal stability of depressed mood ratings than sleep efficiency. De-
pressed mood and sleep efficiency appeared to be reciprocally related, 
with each prospectively predicting the other. However depressed mood 
ratings and sleep efficiency were weakly and inconsistently correlated 
over time. The greater variability of sleep ratings may provide a target 
for behavioral treatment of insomnia. Subsequent analyses will examine 
whether sleep more strongly affects depression, or vice versa.
Support (If Any): MH 078961 HL 096492

0911
COMPARISONS OF ALERTNESS AND MOOD IN PATIENTS 
WITH MAJOR DEPRESSIVE DISORDER AND INSOMNIA
Shen J1,2, Carney C3, Shuhatovich O3, Shapiro CM1,2

1Psychiatry, Toronto Western Hospital, UHN, Toronto, ON, Canada, 
2Psychiatry, University of Toronto, Toronto, ON, Canada, 3Psychology, 
Ryerson University, Toronto, ON, Canada

Introduction: Although sleepiness in depressed patients has been well 
documented, information on alertness in major depressive disorder 
(MDD) is limited. The main propose of this study was to evaluate the 
relationship between the level of alertness and the severity of depressed 
mood in a group of patients with MDD and insomnia.
Methods: Subjects were 43 (24 females) MDD patients (20-62 years) 
concurrently suffering from insomnia who met both the DSM-IV criteria 
for MDD and the Research Diagnostic Criteria for an Insomnia Disor-
der. MDD diagnosis was verified by the mood module of the Structured 
Clinical Interview for DSM Disorders (SCID). Mood was measured 
using the 17-item and 24-item Hamilton Rating Scale for Depression 
(HAMD-17 and HAMD-24). Alertness levels were measured 4 times 
using the ZOGIM-A Scale and Toronto Hospital Alertness Test (THAT), 
both of which are 10-item questionnaires.
Results: The mean ± SD values of age, HAMD-17 and HAMD-24 were 
42.9 ±11.3, 21.1 ± 3.3 and 27.4 ± 4.6, respectively. Pearson’s correlation 
noted significant negative correlations among all values of the ZOGIM-
A and mood measurements (r values between -0.326 and -0.523, all 
P<0.05), while THAT measurements were not significant correlated 
with mood measurements (r values between -0.163 and -0.267, all P val-
ues>0.05). The 4 measurements of the ZOGIM-A and THAT were high-
ly correlated (r values between 0.771 and 0.909, all P values<0.001).
Conclusion: The high correlation between the ZOGIM-A and THAT 
demonstrates the validity of the scales. Among patients with MDD and 
insomnia, alertness measured using the ZOGIM-A but not the THAT 
was negatively and significantly correlated with mood. It appears that 
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the severity of depressed mood in these patients are negatively correlat-
ed with prospective, not of retrospective alertness (items in the ZOGIM-
A have prospective features, while items in the THAT has retrospective 
features). Careful selection of scales is important in this area of study.

0912
DELTA ACTIVITY AND ANXIOUS MOOD IN MAJOR 
DEPRESSIVE DISORDER
Dolsen M1, Cheng P1, Hoffmann RF2, Armitage R2

1Psychology, University of Michigan, Ann Arbor, MI, USA, 
2Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Anxious mood is commonly experienced by individu-
als with Major Depressive Disorder (MDD). One study has identified 
abnormal sleep architecture, particularly reduced delta activity, as a fea-
ture common to both MDD and Generalized Anxiety Disorder (GAD). 
While previous research has generally compared anxiety and depression 
as separate categories, the present study aims to examine the relationship 
between delta activity and anxious mood in depression.
Methods: This sample included 36 individuals with MDD (21 female) 
recruited from the community. Participants were excluded for other 
Axis I disorders, current general medical conditions, or substance abuse 
within the 12 months prior to study. Participants slept in the lab for an 
adaptation and baseline night and completed the Profile of Mood States 
(POMS), which measures anxiety-tension, depression-dejection, anger-
hostility, fatigue-inertia, vigor-activity, and confusion-bewilderment. 
Baseline EEG was recorded at C3 and C4 referenced to the earlobes. 
Power spectral analysis was performed on digitized EEG signals, and 
delta power was defined as 0.5-3.9 Hz.
Results: In individuals with MDD, bivariate correlations show a nega-
tive relationship between anxious mood and all night delta power at C3, 
r(34) = -.42, p = .010, and delta power at C4, r(34) = -.42, p = .011. Ad-
ditionally, all night delta power at the central leads accounts for a signifi-
cant amount of variance in anxious mood in the MDD group, R2 = .19, 
F(2,35)=3.769, p < .05.
Conclusion: Results indicate that the incidence of anxious mood in 
MDD may be partially related to diminished delta activity throughout 
the night. These results may suggest that homeostatic sleep dysregula-
tion not only reduces sleep quality, but also contributes to anxious mood 
in individuals with depression. Future research should consider the role 
of delta activity in individuals with co-morbid anxiety and depression 
diagnoses.

0913
THE ROLE OF SLEEP DIFFICULTIES IN THE SUBSEQUENT 
DEVELOPMENT OF DEPRESSION AND ANXIETY IN A 
LONGITUDINAL STUDY OF YOUNG AUSTRALIAN WOMEN
Jackson ML1, Diamond NT2, Sztendur EM2, Byles J3, Bruck D1

1School of Social Sciences and Psychology, Victoria University, 
Melbourne, VIC, Australia, 2Research and Research Training, Victoria 
University, Melbourne, VIC, Australia, 3Research Centre for Gender, 
Health and Ageing, University of Newcastle, Newcastle, NSW, 
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Introduction: There is growing evidence that patients with insomnia 
who are not depressed have an increased risk of developing depres-
sion. In Australia, depression is the leading cause of morbidity in young 
women. This study examined predictive relationships between sleeping 
problems and depression and anxiety in a large community sample of 
young Australian women.
Methods: Data from a 9-year longitudinal cohort study (Australian 
Longitudinal Study on Women’s Health) on 9,688 young Australian 
women were analyzed. Information on mental health status and self-
reported sleeping difficulties was obtained from 4 questionnaires mailed 
to participants in 2000 (survey 1, aged 21-25y), 2003 (survey 2), 2006 
(survey 3) and 2009 (survey 4). Odd ratios (OR) were calculated for the 

likelihood of women who reported sleeping difficulties “rarely”, “some-
times” and “often” in the last 12 months at survey 1 to report a diagnosis 
of depression (excluding postnatal depression) and/or anxiety at subse-
quent surveys. Women who reported a diagnosis of depression/anxiety 
prior to survey 1 or symptoms of depression/anxiety in the 12 months 
prior to survey 1, with or without co-existing sleeping difficulties, were 
excluded from the depression/anxiety analyses respectively.
Results: Women at survey 1 who reported sleeping difficulties had an 
increased risk of developing depression (OR [95% CI]=2.53 [0.7-1.86]; 
3.11 [2.15-4.48]; 1.81 [1.22-2.68] at surveys 2, 3 and 4) and anxiety 
(OR=2.38 [1.54-3.67]; 2.62 [1.82-3.76]; 2.04 [1.45-2.88] at surveys 2, 3 
and 4) at subsequent surveys. The risk of developing depression in sur-
vey 2 also increased with the frequency of sleeping difficulty at survey 1 
(“rarely” OR=1.14; “sometimes” OR=1.80; “often” OR=2.53).
Conclusion: Self-reported chronic sleep difficulties in young women 
aged in their early twenties strongly predicted the subsequent develop-
ment of depression and anxiety over the next decade. Addressing the 
sleep difficulties of young women should be seen as a strategy for the 
prevention of poor mental health.
Support (If Any): National Health and Medical Research Council Peter 
Doherty Fellowship
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SLEEP DURATION AS A PREDICTOR OF MODERATE/HIGH 
(VS LOW) SUICIDE RISK IN INSOMNIA
Oliver L1, Segal AG2,1, Priftanji F3,1, Grandner MA1, Perlis M1
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Introduction: Self-reported difficulty initiating sleep, maintaining 
sleep, and early morning awaking significantly relate to suicidal ideation 
in both large scale and clinical samples. Few studies have investigated 
the role of short sleep duration in suicidal ideation, though sleep loss 
is associated with depression, executive dysfunction, and poor decision 
making. Accordingly, the present study sought to assess the relationship 
between sleep duration and low versus moderate/high suicidal ideation 
in patients with insomnia.
Methods: Data from 2 studies of insomnia were merged for the pres-
ent analysis. Of the 471 total subjects, 73 indicated suicide risk using 
the Mini International Neuropsychiatric Interview. Risk category was 
dichotomized as low versus moderate/high. Subjects without any sui-
cide risk were excluded. Sleep duration was assessed using item #4 from 
the Pittsburgh Sleep Quality Index. Logistic regression analysis, with 
suicide risk as outcome and sleep duration as predictor, was performed, 
adjusting for age, gender, race/ethnicity, education, and age of onset of 
sleep difficulties.
Results: Of the 73 subjects, 55 were classified as low suicide risk and 18 
were classified as moderate/high. In logistic regression analyses, sleep 
duration was negatively associated with suicide risk category, with every 
1-hour increase in sleep duration associated with a 72% decrease in like-
lihood of moderate/high (versus low) suicide risk (OR=0.281, p<0.05).
Conclusion: Variations in suicide risk were successfully differentiated 
using sleep duration, such that increased sleep duration was associated 
with lower likelihood of moderate/high suicide risk, versus low risk. 
Forthcoming analyses will explore whether sleep duration also distin-
guishes presence of suicide risk (low/medium/high) from no risk.
Support (If Any): Supported by R21ES022931, K23HL110216, 
UL1RR024134, R01AT003332, and R01MH077900. We wish to thank 
the University of Pennsylvania and the Behavioral Sleep Medicine Re-
search Laboratory study participants.
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SLOW-WAVE EEG ACTIVITY AND SUICIDAL THOUGHTS IN 
ADOLESCENTS WITH MAJOR DEPRESSION
Armitage R1, Arnedt J1, Dopp R1, Emslie G2

1University of Michigan, Ann Arbor, MI, USA, 2Psychitary, UT 
Southwestern, Dallas, TX, USA

Introduction: Short sleep and sleep loss have been associated with 
significant increases in risk for self-harm behaviors among adolescents. 
Both complaints of insomnia and insufficient sleep are associated with 
increased odds ratio for suicidal thoughts or attempts. To date, howev-
er, no studies have examined which specific sleep EEG characteristics 
correlate with suicidal thoughts. The purpose of the present study was 
to examine the relationship between slow-wave EEG activity (SWA) 
in NREM sleep and suicidal ideation in adolescents diagnosed with 
major depression.
Methods: Sixty-eight 13-17 year olds (15.5 ± 1.4 years; 36 females) 
were recruited. All were diagnosed with major depressive disorder 
(MDD) based on structured clinical interview. All subjects kept their own 
habitual sleep schedule for one week, followed by an adaptation night 
and sleep EEG night in the lab. Power spectral analysis of SWA within 
NREM sleep on the second night in the lab was correlated with total 
score on a 5-point suicidal thought scale from none to suicide attempt.
Results: Total SWA was negatively correlated with suicidal thought to-
tal score (-.47, p<.001). Those with the highest suicide scores had the 
least SWA in the first NREM period, generally considered an index of 
sleep drive (p<.05). SWA in the last NREM period was positively corre-
lated with suicidal thought, indicating that those who had relatively high 
SWA power at the end of the night had suicidal thoughts.
Conclusion: SWA and its time course predicted suicidal ideation. These 
results suggest that sleep homeostasis may play an as yet unrecognized 
role in suicidal thoughts. A reduced drive (reflected in low SWA in 1st 
NREM period) and a failure to dissipate SWA by night’s end (high SWA 
in the last NREM period) may be associated with increased risk for sui-
cide in adolescents with depression.
Support (If Any): MH65953; MH077744

0916
EXAMINING THE ASSOCIATION OF INSOMNIA 
SYMPTOMS, NIGHTMARES, AND SUICIDAL IDEATION IN 
RELATION TO THE INTERPERSONAL-PSYCHOLOGICAL 
THEORY OF SUICIDE
Nadorff MR, Winer E, Chaney LD, Salem T, Harris H
Psychology, Mississippi State University, Mississippi State, MS, USA

Introduction: Suicide is the 10th leading cause of death in the United 
States, and suicide rates have increased over the last several years. Both 
insomnia symptoms and nightmares have been shown to be associated 
with suicidal ideation, suicide attempts, and death by suicide. However, 
how sleep disorders increase suicide risk is unclear. The present study 
examines insomnia symptoms and nightmares in the context of the Inter-
personal-Psychological Theory of Suicide, a leading theory of suicidal 
behavior. We predicted that both insomnia symptoms and nightmares 
would be related with each component of the theory, but that both would 
independently predict suicidal ideation.
Methods: Participants (57% female) were 747 college students, aged 
18-33 years (M=19) who completed an online survey. Insomnia symp-
toms were assessed by the Insomnia Severity Index; Nightmares by the 
Disturbing Dream and Nightmare Severity Index; Burdensomeness and 
Belongingness by the Interpersonal Needs Questionnaire; Acquired Ca-
pability by the Acquired Capability for Suicide Scale; and Suicidal Ide-
ation by the Suicidal Behaviors Questionnaire - Revised.
Results: Both insomnia symptoms and nightmares were associated with 
greater burdensomeness and lower belongingness, (rs=0.13 to 0.39, ps 
< .01), but neither were significantly related to acquired capability (p = 
0.79 to 0.81). Using multiple regression, we found the relation between 

insomnia symptoms and suicidal ideation was partially mediated by bur-
densomeness (insomnia symptoms p = .07). However, nightmares were 
related to suicidal ideation even when controlling for burdensomeness, 
belongingness, and acquired capability (nightmare p < .01).
Conclusion: Although burdensomeness partially explained the relation 
between insomnia symptoms and suicidal ideation, nightmares were 
associated with suicidal ideation independent of burdensomeness, be-
longingness, and acquired capacity. These results suggest that the In-
terpersonal-Psychological Theory of Suicide may not fully explain the 
relation between sleep difficulties and suicidal ideation.

0917
WEEKEND CATCH-UP SLEEP IS INDEPENDENTLY 
ASSOCIATED WITH SUICIDE IN KOREAN ADOLESCENTS
Kang S1, Park Y2, Lee Y1

1Department of Psychiatry, Gachon University, School of Medicine, 
Incheon, Republic of Korea, 2Department of Neuropsychiatry, Daegu 
Fatima Hospital, Daegu, Republic of Korea

Introduction: Korean adolescents have shorter sleep duration of week-
days and they tend to have longer weekend catch-up sleep. This sleeping 
pattern is due to the socio-cultural and psychological pressure to per-
form well on their college entrance examinations. The aim of this study 
is to investigate the association between insufficient sleep and suicidal 
idea and attempts in large community-based Korean adolescent sample.
Methods: A sample of 4,553 middle and high school students (grades 
7-10) was recruited for the study. Among the total respondents, 4,145 stu-
dents completed all the following questionnaires: sleep duration, Beck 
Depression Inventory (BDI), Suicide Ideation Questionnaire (SIQ), and 
the history of suicide attempts and self-injury during this last year.
Results: The weekday sleep duration of the participants was 
7hr1min±1hr18min (mean±SD). The BDI (p<0.001) and SIQ (p<0.001) 
scores were higher and the school record (p<0.001) was poorer among 
respondents who slept less than 7 hours than those who slept over 7 
hours. Multiple linear regression model showed that higher SIQ score 
was associated with longer weekend catch-up sleep (p=0.009), higher 
BDI score (p<0.001), and longer time in private educational institu-
tion (p=0.025). Results from the multiple logistic regression analysis 
showed that longer weekend catch-up sleep (p=0.011), higher BDI 
score (p<0.001), and longer time in private educational institution 
(p=0.046) were associated with suicide attempts and self-injury during 
this last year.
Conclusion: These data suggest that weekend catch-up sleep as an indi-
cator of insufficient weekday sleep is associated with suicidal idea and 
attempts in Korean adolescents.

0918
FLUOXETINE TREATMENT AND REPEATED PARTIAL 
SLEEP DEPRIVATION: IMPACT ON SUICIDAL IDEATION
Dopp RR
University of Michigan, Ann Arbor, MI, USA

Introduction: Fluoxetine is effective in treating major depressive disor-
der (MDD). In 2003, the FDA issued a Public Health Advisory regarding 
risk of increased suicidal thoughts and behaviors associated with anti-
depressants. Suicidal ideation (SI) is associated with sleep disturbanc-
es and insomnia. In a randomized controlled trial evaluating whether 
repeated partial sleep deprivation (rPSD) augments antidepressant re-
sponse relative to no sleep deprivation (NSD), we compared SI among 
those assigned to rPSD or NSD.
Methods: Forty-seven adults with MDD (mean age 25.8+7.2 years; 23 
females) received open-label fluoxetine 20-40 mg for 8 weeks. During 
the initial 14 days, they were randomized to 8 hours in bed (NSD) or to 
6 hours in bed with either a 2-hour delay of bedtime (Early-rPSD) or 
2-hour advance of rise time (Late-rPSD). Quick Inventory of Depres-
sive Symptomatology, Self-Report (QIDS-SR) was completed at base-
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line and weeks 1, 2, 4, and 8. Item #12 measures “Thoughts of suicide or 
death” in last 7 days; score of > 1 determined presence of SI.
Results: There were no suicide attempts. In the NSD group, 10 par-
ticipants (67%) reported SI at baseline; after fluoxetine initiation, 70% 
reported no SI thereafter. In the rPSD conditions, 26 (81%) reported SI 
at baseline; 18 (69%) reported no subsequent SI. Repeated measures 
ANOVA showed significant difference of SI severity among NSD and 
rPSD groups (F[2.39]=4.17, p<.031). Post hoc analyses revealed that the 
Late-rPSD group had significantly more severe SI than the Early-rPSD 
condition (p<.03).
Conclusion: Greater than 2/3 of participants had no SI after initiation 
of fluoxetine. Although the presence of SI did not differ among groups, 
Late-rPSD participants reported more severe SI than either Early-rPSD 
or NSD participants over the 8 weeks of treatment. These results may 
have important safety implications.
Support (If Any): Research support: NIH RO1 MH077690 (JT Arnedt)

0919
DIFFERENCES IN SLEEP EEG SPECTRAL POWER IN MEN 
AND WOMEN WITH DEPRESSION
Cheng P, Hoffmann RF, Armitage R
Psychology, University of Michigan, Ann Arbor, MI, USA

Introduction: A notable majority of depressed patients complain of 
poor quality sleep; however, the exact relationship these disturbances 
have with symptoms of depression is still unclear. Furthermore, while 
sex differences in depression have been established, few studies have 
examined how these differences are related to brain functioning during 
sleep. Studies have suggested that complaints of poor sleep quality could 
result from either deficiency in producing adequate slow wave activ-
ity (deep and restorative sleep), or intrusion of fast-frequency activity 
representative of hyperarousal during sleep. Additionally, previous stud-
ies have also indicated sex differences in poor sleep in depression, with 
females showing elevated faster frequency compared to males. This 
study explores how EEG activity across the night impacts depressive 
symptoms experienced during wakefulness using data extracted from an 
archival database.
Methods: A total of 150 participants (75 major depressive disorders 
(MDD), 75 healthy controls) were randomly selected from our data ar-
chive for analysis. EEG data were submitted as the dependent variable 
to a repeated-measures ANOVA, with Frequency (Delta, Theta, Alpha, 
Sigma, and Beta), Laterality (C3 and C4), Hour of sleep (hours 1 through 
5), Sex (Male, Female) and Group (HC and MDD) as independent vari-
ables. Multiple linear regressions with depression scores entered as the 
dependent variable were also completed in order to establish sleep EEG 
predictors of depression.
Results: Results indicated that individuals with MDD show decreased 
delta and theta power in the first and last hour of the night, relative to 
healthy controls. Beta activity was also elevated in women with MDD. 
Hierarchical regressions indicated that both fast and slow frequen-
cy EEG related to depression severity, but elevated beta activity was 
uniquely associated with symptom severity in females.
Conclusion: These results confirm prior studies showing sex differ-
ences in sleep EEG frequencies overall and how sleep EEG relates to 
depression symptom severity.

0920
DEVELOPING INSOMNIA TREATMENT FOR TEENS WITH 
DEPRESSION AND INSOMNIA: PRELIMINARY FINDINGS 
FROM FOCUS GROUPS
Conroy DA, Arnedt J, Armitage R
Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Major depressive disorder (MDD) occurs in 10-20% of 
adolescents and the majority have insomnia. Left untreated, insomnia 
increases the risk of recurrent depression, poor grades, substance use, 

obesity, and suicide. Few studies have explored non-pharmacological 
insomnia treatment in depressed adolescents. The purpose of this study 
was to explore motivation to engage in cognitive behavioral therapy for 
insomnia (CBTI) in depressed adolescents with insomnia.
Methods: Twelve teens (age range=14-19, mean =16.9, SD +/-1.7; 9 F) 
participated in a 90-minute focus group. Eligibility was determined by a 
score of >33 on a Children’s Depression Rating Scale-Revised (CDRS-
R), >7 on the Insomnia Severity Index, and self- report >60 minutes of 
wakefulness during the night on >3 nights per week. A sleep psycholo-
gist led three focus groups of four teens. Therapies discussed included: 
sleep/wake diaries, phototherapy (PT), melatonin, stimulus control 
(SCT), sleep restriction (SRT), sleep hygiene (SH), and cognitive thera-
py (CT). Afterwards, teens rated on a Likert scale from 0 (definitely not 
willing) to 10 (definitely willing) to engage in each type of treatment.
Results: Teens had MDD (mean CDRS-R score= 51.6, SD +/- 14.7) and 
insomnia (mean ISI score 17 SD +/- 4.2). Mean motivation scores were: 
diaries (n=12, 6.5, +/-3.3), PT (n=12, 6.3 +/- 3.3), melatonin (n=10, 7.1 
(1.9), SCT (n=12, 7.0 +/- 2.6), SRT (n=12, 6.6, +/-2.4), SH (n=12, 6.9 
+/-2.4), and CT (n=11, 6.7 +/-2.4). A linear regression revealed that age 
explained 29% (adjusted R square value) of the variance in motivation 
to engage in SCT, p=.042, with older teens reporting more motivation. 
Teens with low motivation for SCT (<5 on motivation scale) also had a 
higher level of depression (62.4+/-17.2 vs. 43.9 +/- 5.5, t=2.7, p=.022).
Conclusion: Increasing motivation for typical CBTI strategies in ado-
lescents and special accommodations may be necessary to increase en-
gagement in teens.
Support (If Any): Flinn Foundation Grant # 501

0921
INSOMNIA IMPACTS TREATMENT RESPONSE IN MAJOR 
DEPRESSIVE DISORDER
Swanson L, Bertram H, Mooney A, Huntley E, Dopp R, Armitage R, 
Arnedt J
Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Insomnia is commonly comorbid with major depressive 
disorder (MDD) and may hinder treatment response. In a randomized con-
trolled trial evaluating whether repeated partial sleep deprivation (rPSD) 
augments antidepressant therapy more than no sleep deprivation (NSD), 
we investigated whether treatment response was affected by insomnia.
Methods: Forty-nine adults meeting DSM-IV criteria for MDD (26±7 
years old, 27 females, baseline HRSD-17 score 18±5) participated. 
They received 8 weeks of open-label fluoxetine and were randomized 
to 6 hours time in bed (repeated partial sleep deprivation; rPSD) or 8 
hours time in bed (no sleep deprivation; NSD) for the first 14 nights, 
after which they were followed clinically for the remaining six weeks. 
Participants completed the Insomnia Severity Index (ISI) and were ad-
ministered a clinician-rated depression severity scale (17-item Hamilton 
Rating Scale for Depression, HRSD-17) at baseline and weeks 2, 4, and 
8 of fluoxetine. Participants were classified by baseline ISI score as fol-
lows: <10 = no insomnia; ≥10 = insomnia. The sleep items were sub-
tracted from the HRSD-17 to avoid co-linearity.
Results: There were no differences by insomnia status on demograph-
ic variables, mental health history, or baseline HRSD-17 score. Lin-
ear mixed model analysis showed a main effect for time (B = -3.13, 
SE = 0.32, p≤ .001) and insomnia status (B = 1.94, SE = 0.75, p = .01), 
but no treatment group difference. There were no interactions. After con-
trolling for baseline HRSD-17, time, and treatment group, participants 
with insomnia had significantly higher HRSD-17 scores (13.12 vs 11.21, 
p = .01) throughout the treatment trial.
Conclusion: In this sample of adults with MDD, the presence of insom-
nia was associated with more severe depression symptoms throughout 
treatment. Our findings highlight the importance of identifying insomnia 
in MDD, as treatment of comorbid insomnia may improve response to 
depression treatment.
Support (If Any): NIH R01 MH077690 (JT Arnedt)
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DIURNAL VARIABILITY IN NEGATIVE AFFECT 
FOLLOWING FLUOXETINE AND REPEATED PARTIAL 
SLEEP DEPRIVATION IN ADULTS WITH MAJOR 
DEPRESSIVE DISORDER
Huntley E, Swanson L, Bertram H, Mooney A, Dopp R, Armitage R, 
Arnedt J
Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Little is known about the daily process of mood and de-
pression severity relative to sleep during the first weeks of antidepressant 
therapy. In a randomized controlled trial evaluating whether repeated 
partial sleep deprivation (rPSD) augments antidepressant response rela-
tive to no sleep deprivation (NSD), we evaluated daily self-reported af-
fect and depression severity in a sample of adults with MDD during the 
first two weeks of fluoxetine therapy.
Methods: Forty-six adults meeting DSM-IV criteria for MDD (25±6 
years old, 48% women, 83% Caucasian) participated. They received 
8 weeks of open-label fluoxetine 20-40 mg and were randomized to 8 
hours time in bed (NSD) or 6 hours time in bed with either a 2-hour 
delay of bedtime (Early-rPSD) or 2-hour advance of rise time (Late-
rPSD) during the first two weeks. Participants completed a sleep log, 
Positive and Negative Affect Schedule (PANAS, morning and eve-
ning) and Quick Inventory of Depressive Symptomatology, Self-Report 
(QIDS-SR, morning only) daily for those two weeks. Participants were 
followed clinically for 6 additional weeks.
Results: Linear mixed models indicated a significant treatment by 
time interaction for morning negative affect on the PANAS, with the 
Early-rPSD group having decreased negative affect (β= -0.46, SE=0.13, 
p< .001) over time relative to other treatment groups. No group by time 
interactions were observed for evening negative affect, morning or eve-
ning positive affect, or depressive symptom severity. A main effect was 
observed for total sleep time relative to time in bed opportunity (β= -1.9, 
SE=0.72, p< .01) indicating that greater total sleep times were associated 
with a decrease in depression symptom severity.
Conclusion: Early-rPSD plus antidepressant therapy may reduce self-
reported morning negative affect more rapidly than NSD or Late-rPSD. 
Sleeping longer during the initial two weeks of therapy was associated 
with decreased depression symptom severity. We are exploring how 
these changes relate to disease characteristics and treatment response.
Support (If Any): NIH R01 MH077690 (JT Arnedt)

0923
OBSTRUCTIVE SLEEP APNEA RISK AND PSYCHOLOGICAL 
HEALTH AMONG BLACKS IN THE METSO COHORT
Ceide ME1, Pandey A1, Nunes J2, Zizi F1, Casimir GJ1, Jean-Louis G1

1SUNY Downstate Medical Center, Brooklyn, NY, USA, 2Sophie 
Davis School of Biomedical Education, City College of New York, 
New York, NY, USA

Introduction: Little is known about psychological health and risk of 
Obstructive Sleep Apnea (OSA) among community-residing adults. This 
study assessed associations of depression and anxiety among Blacks in 
the Metabolic Syndrome Outcome (MetSO) study, a well-characterized 
cohort of Black patients with metabolic syndrome.
Methods: The present study utilized data from the Metabolic Syndrome 
Outcome (MetSO) study, an NIH-funded cohort study of Blacks with 
metabolic syndrome. A total of 875 patients provided data for the anal-
ysis. Patients were diagnosed with metabolic syndrome using criteria 
articulated in the joint interim statement for harmonizing the metabolic 
syndrome. We assessed OSA risk using the ARES, defining high risk as 
a total ARES score ≥6. Depressive symptomology was assessed with the 
CES-D scale; a score of 16 or higher identifies individuals with clinical-
ly meaningful depression. Anxiety was measured with the BAI; a score 
of 16 or higher identifies individuals experiencing moderate to severe 
anxiety. Patients provided informed consent under the supervision of the 

IRB at SUNY Downstate Medical Center. Data was coded and analyzed 
using SPSS 19.0.
Results: The average age of the participants was 62±14 years; 71% 
were female. 71%reported finishing high school, and 43% reported 
annual income <10K. 93%were diagnosed with hypertension; 61%, 
diabetes;and 72%, dyslipidemia; 90% were overweight/obese; 33% 
had a history of heart disease and 10% had a stroke. Logistic regres-
sion analysis, adjusting for effects of age and gender, showed that pa-
tients with depression had nearly a two-fold increased odds of being at 
risk for OSA (OR=1.93, 95% CI: 1.26-2.94). Likewise, patients with 
anxiety had nearly a three-fold increased odds of being at risk for OSA 
(OR=2.73, 95% CI: 1.95-3.81).
Conclusion: Our results suggest that Blacks with metabolic syndrome 
who experience depression and/or anxiety should be screened for OSA.
Support (If Any): This research was supported by funding from the 
NIH (R01MD004113, R25HL105444 and R01HL095799).

0924
MODELING THE MORNING LIGHT EFFECTS OF 465NM VS. 
595NM SUGGESTS A DIRECT ALERTING MECHANISM IN 
SEASONAL AFFECTIVE DISORDER (SAD) PATIENTS
St. Hilaire MA1, Klerman EB1, Anderson JL2

1Division of Sleep Medicine, Brigham and Women’s Hospital/Harvard 
Medical School, Boston, MA, USA, 2Department of Psychiatry, Brigham 
and Women’s Hospital/Harvard Medical School, Boston, MA, USA

Introduction: Morning bright light treatment improves depression in 
Seasonal Affective Disorder (SAD) through an unknown mechanism. 
In healthy individuals without SAD, bright light enhances cognitive 
performance via both circadian phase shifts and direct alerting ef-
fects. Using a mathematical model of the effects of light on circadian 
rhythms, neurobehavioral performance, and alertness (CNPA), we 
simulated sleep-wake and light treatment schedules of SAD patients 
to explore potential mechanisms by which their depression improved.
Methods: Outpatients diagnosed with SAD (N=29, F=20, 21-64 years) 
at 5 sites in a double-blind clinical trial were randomized to receive a 
daily morning 30-min light treatment from either a peak ~465 or ~595 
nm light device (goLITEPro®, Philips Healthcare Solutions) for 6 weeks 
between January and March 2012. Sleep-wake behavior was measured 
by actigraphy (Actiwatch Spectrum™, Philips Respironics) and sleep-
wake diary. Depression was rated weekly (SIGH-ADS) by a clinician 
blind to condition. In post-hoc analyses, the CNPA model generated 
predictions of circadian phase and performance for baseline (BL) and 
week 1 (Wk1) using each participant’s (i) sleep-wake and light treatment 
schedule derived from actigraph and self-report; and (ii) sleep-wake only. 
We assumed saturating (~1800 lux) and sub-saturating (~200 lux) light 
levels for the ~465 and ~595 nm devices, respectively.
Results: Depression ratings improved with both light treatments from 
BL to Wk1 (p<0.001) with no differences by treatment (p=0.63). The 
model predicted a range of circadian phase shifts (-2 to +2 h) from BL 
to Wk1 for both light treatments (p=0.25), but light treatment had no 
specific effect on phase shifts compared with sleep-wake only (p=0.69). 
The model predicted significant light-mediated performance improve-
ments from BL to Wk1 (sleep-wake and light vs. sleep-wake only, 
p<0.001), particularly for the ~465 nm device (p<0.001). Performance 
improvements were weakly correlated with improvements in depression 
ratings (Pearson’s r=0.26).
Conclusion: These results suggest that self-selected changes in sleep-
wake behavior from BL to Wk1 would impact circadian phase, but cog-
nitive performance would have been improved by the light treatment. 
Light treatment may improve depression through direct alerting effects 
rather than from circadian phase shifts.
Support (If Any): PHILIPS CONSUMER LIFESTYLE B.V to Part-
ners Healthcare; clinicaltrials.gov ID NCT01462305; Harvard UL1 
RR025758; NIH T32-HL07901 (MSH); NSBRI HFP01603, NIH RC2-
HL101340 and K24-HL105664 (EBK).
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SLEEP COMPLAINT DURING MANIA AND DEPRESSIVE 
EPISODE AS A BIOMARKER OF BIPOLAR DISORDER IN 
CHILDREN AND ADOLESCENTS
Lopes M, Azevedo E, Fu I L
Child and Adolescent Affective Disorder Program Department, Sao 
Paulo, Brazil

Introduction: Bipolar disorder (BD) is a healthy problem with high risk 
of suicidal. Several studies have been described that the poor quality 
of sleep in BD. However, there is a well know variable from patient to 
patient about their sleep complaints (SC). The aim of this study was to 
evaluate the application of sleep questions of children and adolescents 
with BD during mania and depressive episode.
Methods: Our sample was composed by 81 children and adolescents 
who were diagnosed with BD. The data were obtained from two research 
databases of patients consecutively referred for BD in an outpatient clin-
ic. Depressive episode was ascertained by face-to-face clinical interview 
and by the Diagnostic Interview for Children and Adolescent DSM IV 
version - DICA IV. We defined sleep disturbances as SC, during two 
periods: mania and depressive episode. We subdivided the complaints in 
four forms: Initial Insomnia (II), Night Awakening (NA); Early Awak-
ening (EA), Hypersomnia (Hy). The questions were modified to assign 
numerical scores to each of the answers ranging. Descriptive statistics 
were calculated for demographic variables. All statistical tests of signifi-
cance were performed using 2 tailed tests with α = 0.05.
Results: We found the occurrence of SC in 66.4% during mania and 
52.3% during depressive episode. There were 37.9% patients with both 
episodes and SC. We found correlations between: II and EA with de-
pressive episode; NA and Hy with mania episode (p<0.05). The time in 
bed was higher during depressive episode than mania episode (p=0.01). 
Patients with Night Awakening had higher chances to develop mania 
episode. There was correlation between increase of age and presence of 
sleepiness complaint.
Conclusion: This study showed a strong correlation of sleep complaints 
and the subtype of the episode in bipolar disorder. More studies are 
needed to understand the implication of the sleep changes in children 
and adolescents with bipolar disorder.

0926
NEGATIVE EFFECTS OF TIME IN BED EXTENSION ON 
DEPRESSION, ANXIETY, AND INFLAMMATION
Reynolds AM1, Bowles E2, Cornelius SK2, Youngstedt SD2

1Psychology, University of South Carolina, Columbia, SC, USA, 
2Exercise Science, University of South Carolina, Columbia, SC, USA

Introduction: Epidemiologic studies have consistently shown an asso-
ciation of long sleep (≥8 hr) with mortality and multiple morbidities. 
However, there has been little experimental investigation of the effects 
of sleep extension. The aim of this study was to examine the effects of 
time in bed (TIB) extension on depression, anxiety, blood pressure, and 
inflammation measures.
Methods: Following a baseline week, healthy adults who slept 6-9 hrs 
per night (n=14; 31.79±10.94 years) were randomly assigned to one of 
two 1-week treatments: (1) a control treatment in which participants 
(n=6) followed a fixed schedule in which TIB was the same as average 
TIB during the baseline week; or (2) a TIB extension treatment (n=8) in 
which participants followed a fixed sleep schedule in which TIB was in-
creased by 3 hours per night compared with baseline. Depression (Beck 
Depression Inventory), state anxiety (Spielberger STAI), blood pressure, 
and inflammation markers (IL-6, TNF-α, CRP) were assessed at base-
line and following the treatment week.
Results: Depression was elevated following sleep extension (from 
2.38±1.77 to 5.25±4.37) vs. the control treatment (from 4.83±6.3 to 
6.00±9.23), with a moderate Hedges g effect size (ES)=0.40. State anxiety 
increased slightly after sleep extension (27.25±4.57 to 28.5±10.88), but 

decreased following the control treatment (35.17±10.03 to 33.0±12.93), 
ES=0.41. IL-6 levels increased by 2-fold following sleep extension, but 
did not change following the control treatment (ES=0.46). No treatment 
differences were observed for blood pressure, TNFα, or CRP.
Conclusion: The increase in depression following sleep extension is 
consistent with some other research, as well as anecdotal accounts of 
negative affect associated with sleep extension. The increase in IL-6 
following sleep extension is consistent with evidence of increased in-
flammation in long sleepers. Further larger scale RCTs involving more 
prolonged, but less profound sleep extension, is warranted.
Support (If Any): This research was supported by NIH HL095799.

0927
OBSESSIVE COMPULSIVE SYMPTOMS DURING 
PROLONGED WAKEFULNESS IN ADOLESCENTS
Coles ME1, Sharkey KM2,3, Carskadon MA4,5, Nota JA1, Schubert JR1

1Psychology, Binghamton University, Binghamton, NY, USA, 
2Medicine and Psychiatry & Human Behavior, Warren Alpert Medical 
School of Brown University, Providence, RI, USA, 3Medicine, Rhode 
Island Hospital, Providence, RI, USA, 4Psychiatry & Human Behavior, 
Warren Alpert Medical School of Brown University, Providence, RI, 
USA, 5E.P. Bradley Hospital, Providence, RI, USA

Introduction: Obsessive Compulsive Disorder (OCD) is characterized 
by intrusive thoughts and associated compulsions. Accumulating evi-
dence links sleep pattern disruptions with obsessive-compulsive symp-
toms and diagnoses: individuals with treatment resistant OCD have 
elevated rates of delayed sleep phase disorder compared to the general 
population and individuals with delayed sleep phase disorder report el-
evated rates of OC symptoms. Furthermore, increased OC symptoms are 
correlated significantly with later bedtimes in unselected samples. The 
current study examined intrusive thoughts across prolonged wakeful-
ness to assess whether time of day or time since sleep affects occurrence 
and/or impact of OC symptoms.
Methods: Participants were 12 healthy adolescents (ages 12 to 20 years; 
9 female) with no psychiatric diagnoses. Participants’ baseline levels of 
OCD symptoms, assessed by the Obsessive-Compulsive Inventory (Foa 
et al., 1998), were all below the clinical cut-off and ranged from virtu-
ally no symptoms to mild symptoms (OCI scores from 2 to 38). We 
developed a questionnaire to assess occurrence of intrusive thoughts or 
feelings and perceived levels of importance, distress, and difficulty stop-
ping the thoughts/feelings that was given every 4 hours during 32 hours 
of prolonged wakefulness. We used linear and quadratic curve fits to 
examine patterns of intrusions reported and their overall impact across 
the extended waking episode.
Results: The number of reported intrusions showed no significant linear 
or quadratic patterns (F(1,94) = .27, p = .61; F(1,93) = .44, p = .64, re-
spectfully). The summed impact scores for intrusive experiences, how-
ever, showed significant linear and quadratic effects (F(1,30) = 4.60, p = 
.04; F(1,29) = 3.80, p = .03, respectfully). When intrusive thoughts/feel-
ings were reported, the impact ratings declined with time awake, were 
least near 0830, and were greatest at 1630 and 2030 near the start and 
end of the waking vigil.
Conclusion: These findings indicate that while the number of intru-
sions experienced was independent of time awake and time of day in 
this sample of psychiatrically healthy adolescents, when such events oc-
curred, the length of time awake and time of day both seem to affect the 
experienced distress. The findings are consistent with prior observations 
from clinical samples that the experience of OC symptoms shows a cir-
cadian pattern with more severe symptoms at night. Replication in larger 
samples is warranted.
Support (If Any): MH076969 (MAC), MH086689 (KMS)
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0928
LINK BETWEEN ANXIETY AND INSOMNIA IN 
INDIVIDUALS WITH AUTISM SPECTRUM DISORDERS
Souders MC1,2, Puleo CM2, Berry L2, Giserman I2, Bennett A2, 
Schultz R2,1, Herrington J2,1

1School of Nursing, University of Pennsylvania, Philadelphia, PA, 
USA, 2Center for Autism Research, The Children’s Hospital of 
Philadelphia, Philadelphia, PA, USA

Introduction: One of the most common co-occurring conditions in 
individuals with Autism Spectrum Disorder (ASD) is chronic, severe 
insomnia, with a prevalence estimate of 60-80%. One hypothesis for 
elevated insomnia in ASD is hyper-arousal, which may be related to al-
tered levels of excitatory neurotransmitters. Although it appears likely 
that hyper-arousal, anxiety and insomnia are related in ASD, we have 
only a limited understanding of this relationship. The purpose of this 
study was to investigate the relationship between anxiety symptoms, 
biomarkers of arousal dysregulation and sleep parameters in children 
with ASD as compared to controls (TDC).
Methods: Sixty children with ASD, ages 6-17, were compared to 16 
TDC. ASD diagnosis was confirmed by ADOS/ADI. Anxiety symptoms 
were evaluated via the Anxiety Diagnostic Interview Schedule (ADIS-
C/P, a two-hour interview) and questionnaires. Sleep was characterized 
by 7 nights of actigraphy, diaries, and questionnaire. Diurnal urine sam-
ples were obtained the evening and night prior to evaluation, in order to 
measure catecholamine levels (an index of arousal).
Results: First phase of analysis included summary statistics, cross-tab-
ulations, and Fisher’s Exact test. A DSM-IV-TR anxiety diagnosis was 
identified with the ADIS-C/P in 28/58 of the ASD subjects (48%). 53% 
of the ASD subjects had an insomnia diagnosis based on sleep assess-
ment. We found a significant association (p < 0.0001) between Anxiety 
Diagnosis and an Insomnia Diagnosis in individuals with ASD (25/28). 
Six individuals with ASD without anxiety had insomnia (6/30). The sec-
ond phase of the analysis we will be correlating anxiety questionnaires, 
sleep measures and catecholamine levels.
Conclusion: Preliminary analysis suggests that anxiety and insomnia 
are closely linked. After the completion of the analysis we will have 
greater insights into the relationship between arousal dysregulation, 
anxiety, and insomnia in ASD. This understanding will ultimately lead 
to more targeted co-treatment of anxiety and insomnia in ASD.
Support (If Any): University of Pennsylvania, School of Nursing Cen-
ter for Autsim Research, The Children’s Hospital of Philadelphia

0929
SLEEP CHARACTERISTICS IN CHILDREN WITH HIGH 
FUNCTIONING AUTISM: QUESTIONNAIRE, SLEEP DIARY 
AND LABORATORY DATA FROM A NON COMPLAINING 
SAMPLE
Godbout R1,3, Lambert A1, Tessier S1, Chevrier 1, Mottron L2,3

1Sleep Laboratory & Clinic, Hôpital Riviere-des-Prairies, Montreal, 
QC, Canada, 2Autism Clinic, Hôpital Riviere-des-Prairies, Montreal, 
QC, Canada, 3Department of Psychiatry, Université de Montréal, 
Montreal, QC, Canada

Introduction: Sleep disorder is a frequently reported comorbidity in 
children with autism, together with mental retardation. Most published 
data comes from questionnaires while there are only few polysomnogra-
phy reports. Our aim was to characterize sleep in autistic children with-
out comorbidities and in typically developing children.
Methods: 11 children with autism (10.3 ± 2.2 years) diagnosed with 
ADI-R and ADOS criteria and 13 typically-developing children (10.2 
± 2.0 years) were recruited. Exclusion criteria comprised the use of 
psychotropic medication, a full IQ lower than 75, obesity, a history of 
epilepsy and spontaneous complaints of sleep disorders from the par-
ents. After their children were recruited, parents filled a sleep agenda 
for 2 weeks and the Child Sleep Habit Questionnaire (CSHQ); children 

were then recorded for 2 consecutive nights in a sleep laboratory. Sleep 
stages were scored according to Rechtschaffen and Kales (1968) using 
20 sec. epochs. Stage 2 sleep spindles and K-complexes as well as REM 
sleep rapid eye movements were also scored, visually. Variables were 
log transformed when abnormally distributed. Groups were compared 
on data from night 2 using t-tests for independent samples.
Results: Groups were not different on data from sleep diaries and CSHQ 
except for a trend toward longer sleep latency for autistic children in 
the former (0.52±0.17 h vs. 0.20±.08 h, p=.07). Polysomnographical-
ly recorded sleep latency was significantly longer in autistic children 
(33.0±8.3 min vs. 14.4±4.6 min, p=.02), the duration of stages 3 and 
4 (slow-wave sleep: SWS) was shorter (18.2±3.2 % vs. 23.6±5.7 %; 
p=.009) but total sleep time was similar (560.8±16.4 vs. 539.7±16.7; 
p=.94). Sleep spindle density (per hour of Stage 2) was similar in both 
groups at central electrodes (C3, C4) and Fp1 but it was lower at Fp2 
in autistic children (119.2±97.7 vs. 225.5±122.2, p=.03). K-complexes 
density was lower at the four electrodes in autistic children (.0001<p< 
.01). REM sleep parameters (latency, duration, distribution, eye move-
ment density) were not different between groups.
Conclusion: These results show that autistic children without subjec-
tively reported sleep difficulties show polysomnographic signs at vari-
ance with neurotypical children. Differences in nonREM sleep EEG 
(sleep spindles and K-complexes) suggest the presence of impaired 
cortical synchronization in children with autism, possibly leading to 
significantly weakened sleep protective mechanisms in cases with sleep 
complaints.
Support (If Any): Canadian Institute for Health Research; “Fonds de 
Recherche du Québec”; “Fondation Petits Trésors de l’Hôpital Rivière-
des-Prairies”/Bell Canada.

0930
WAKE EEG COHERENCE BEFORE AND AFTER SLEEP IN 
ADULTS WITH AUTISM: ENHANCED MORNING VISUAL 
CONNECTIVITY
Léveillé C1,3, Bolduc C1,3, Élyse L1,3, Chevrier 3, Mottron L2,3,4, 
Godbout R1,2,4

1Sleep Laboratory & Clinic, Department of Psychiatry, University of 
Montreal, Montreal, QC, Canada, 2Autism Clinic, Hôpital Rivière-
des-Prairies, University of Montreal, Montreal, QC, Canada, 3Centre 
de Recherche Fernand-Seguin, University of Montreal, Montreal, QC, 
Canada, 4Department of Psychiatry, University of Montreal, Montreal, 
QC, Canada

Introduction: Autism is a neurodeveloppemental disorder character-
ized by atypical connectivity between brain regions. People with autism 
are known to have sleep disorders and the purpose of this study was to 
analyze brain connectivity before and after a night of sleep using EEG 
coherence analysis.
Methods: 9 adults with autism (21.1 ± 4.0 years) and 20 control partici-
pants (20.8 ± 4.2 years) were recorded for two consecutive nights in a 
sleep laboratory, using a 22-electrode montage. Every participant had a 
normal IQ and none were taking medication. Wake EEG was recorded 
for 5 minutes at bedtime and just before final rise time in the morning, 
while lying in bed with eyes closed. EEG coherence values were com-
pared with a multivariate repeated measures design using Group (Au-
tistic, Control) x Moment (PM, AM) x Frequency band (Delta, Theta, 
Alpha, Sigma, Beta and Total Spectrum) factors for each electrode sepa-
rately, followed by post hoc tests.
Results: Regardless of Moment, the autistic group displayed more Al-
pha coherence than controls within the left visual area (T5-O1: p=0.023 
and T5-P3: p=0.037). There was a significant Group x Moment interac-
tion for electrode pairs including the left occipital (O1) recording site 
and distant sites away from the visual area; post hoc analyses revealed 
that the autistic group had more Delta coherence than controls in the 
morning, for the Fp1-O1 pair (p=.009).
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Conclusion: We found that participants with autism have higher coher-
ence values than controls for slow EEG frequencies, always involving 
the left visual area and including a selective effect in the morning. These 
results show that connectivity within the left visual area is enhanced in 
autism, and that sleep is followed by a further enhancement in longer 
inter-electrode distances. These results support the idea of an atypical 
visual perceptual functioning in autism.
Support (If Any): Canadian Institute for Health Research; “Fonds de 
Recherche du Québec”.

0931
DEMOGRAPHIC AND PSYCHOLOGICAL CORRELATES OF 
OBSTRUCTIVE SLEEP APNEA IN BARIATRIC SURGERY 
PATIENTS
Ashton K1,2, Merrell J1,2, Lavery M1, Drerup M3,2, Heinberg L1,2

1Bariatric & Metabolic Institute, Cleveland Clinic, Cleveland, OH, 
USA, 2Cleveland Clinic Lerner College of Medicine of, Cleveland, 
OH, USA, 3Sleep Disorder Center, Cleveland Clinic, Cleveland, OH, 
USA

Introduction: Bariatric surgery is the gold standard treatment for severe 
obesity (BMI > 40 kg/m2) with obstructive sleep apnea (OSA) being 
a common comorbidity in this population. The present study sought to 
examine the prevalence of OSA and to identify demographic and psy-
chological correlates of OSA in candidates seeking bariatric surgery.
Methods: Data were analyzed from patients seeking bariatric surgery 
(n=1698; 71.6% female; 66.9% Caucasian; Mean age 45.9 years, Mean 
presurgical BMI=49.32 kg/m2) who completed a presurgical psycho-
logical evaluation. Review of the medical record included demographic 
variables, chart diagnosis of OSA, CPAP use, and psychological vari-
ables such as psychotropic medication use.
Results: Patients diagnosed with OSA comprised 41.4% of the sample, 
with 75.76% reporting adherence to CPAP therapy (i.e., self-reported 
nightly CPAP use). Patients diagnosed with OSA were older (t = 8.09, 
p< .01), more likely to be male (X2= 70.80, p <.001), have higher BMI’s 
(t = 8.99, p <.001, and be unemployed (X2= 21.97, p <.001) and receiv-
ing disability compensation (X2= 6.84, p<.01). There were no signifi-
cant differences in OSA diagnosis by race/ethnicity. On psychological 
variables, patients with OSA were more likely to be rated lower on a 
scale of psychological readiness for surgery (CCBRS; t = -2.30, p<.05). 
They were also more likely to have a history of outpatient psychological 
treatment (X2= 14.44, p <.001), a history of psychotropic medication 
use (X2= 16.48, p<.001), and more likely to be currently on psycho-
tropic medication (X2= 24.31, p <.001). They additionally were more 
likely to have a history of a suicide attempt when compared with patients 
without OSA (X2= 5.07, p <.05).
Conclusion: Bariatric surgery patients with OSA may be more psycho-
logically vulnerable than patients without OSA. Clinicians may want 
to screen bariatric patients with OSA for depression and recognize its 
possible impact on adherence to CPAP therapy.

0932
PSYCHOSOCIAL CORRELATES OF INSOMNIA IN PATIENTS 
SEEKING BARIATRIC SURGERY
Merrell J1,2, Drerup M1,2, Lavery M1, Heinberg L1,2, Ashton K1,2

1Bariatric and Metabolic Institute, Cleveland Clinic Foundation, 
Cleveland, OH, USA, 2Cleveland Clinic Lerner College of Medicine of 
Case Western Reserve University, Cleveland, OH, USA

Introduction: Insomnia has been associated with higher rates of de-
pression, anxiety, and substance use/abuse in non-bariatric surgery 
populations, and obesity has been associated with higher rates of sleep 
disorders and psychiatric conditions when compared with normative 
samples. Less is known regarding the association between psychosocial 
factors and insomnia in patients seeking bariatric surgery.

Methods: Data were analyzed from patients (n=1513; 72.4% Female; 
68.7% Caucasian; Mean Age 46.0, Mean presurgical BMI=49.10 kg/
m2) psychologically evaluated for bariatric surgery. Patients were iden-
tified as having insomnia is they indicated yes to difficulty falling asleep 
and staying asleep (n=278, 18.4%). Medical records were reviewed for 
demographics, BMI, history of physical and/or sexual abuse, psychiatric 
medication usage, outpatient behavioral health treatment, and psychiat-
ric diagnoses.
Results: Patients endorsing insomnia were more likely to meet cri-
teria for a lifetime substance abuse/dependence disorder (X2=5.61, 
p<.05) and more likely to evidence a history of sexual and/or physi-
cal abuse (X2=5.95, p<.05; X2=10.21, p<.01 respectively). Patient with 
insomnia were also more likely to have previous inpatient psychiatric 
hospitalization(s) (X2=7.26, p<.01), and to have a history of taking psy-
chotropic medications (X2=9.33, p<.01) than patients without insomnia. 
Additionally, patients endorsing insomnia were more likely to be cur-
rently prescribed psychotropic medication (X2=8.19, p<.01) than those 
without insomnia.
Conclusion: Past substance abuse/dependence, previous behavioral 
health treatment, and current psychotropic medication usage were as-
sociated with insomnia in patients seeking bariatric surgery. Bariatric 
surgery patients are more likely to evidence lifetime mood and/or anxi-
ety disorders than non-bariatric patients, perhaps making them more 
vulnerable to insomnia. Additional research on the association between 
substance abuse/dependence, behavioral health treatment and insomnia 
in a bariatric surgery population is warranted.

0933
CLINICAL AND PSYCHOSOCIAL CORRELATES OF NIGHT 
EATING SYNDROME IN THE BARIARTIC SURGERY 
POPULATION
Lavery M1,2, Drerup M2, Heinberg L1,3, Ashton K1, Merrell J1,3

1Bariatric and Metabolic Institute, Cleveland Clinic, Cleveland, OH, 
USA, 2Sleep Disorders Center, Cleveland Clinic, Cleveland, OH, 
USA, 3Cleveland Clinic Lerner College of Medicine, Cleveland Clinic, 
Cleveland, OH, USA

Introduction: Night eating syndrome (NES) is a relatively understudied 
disorder classified within the domain of eating disorders. It is conceptu-
alized as a circadian delay in food consumption, manifested by evening 
hyperphagia and/or nocturnal awakenings with food ingestion. Associat-
ed symptoms include insomnia, morning anorexia, urges to eat at night, 
depressed evening mood, and a belief that one must eat to sleep. Despite 
its association with obesity, little is known about NES in the bariaric 
surgery population. The present study aimed to examine demographic, 
clinical, and psychological factors in preoperative bariatric surgery pa-
tients with and without NES.
Methods: Preoperative patients completed a semi-structured psycholog-
ical evaluation and Binge Eating Scale. Medical records were reviewed 
for demographics, BMI, outpatient behavioral health treatment, psychi-
atric medication usage, psychiatric diagnoses (anxiety/depression), past 
substance abuse/dependence, sleep apnea, and CPAP adherence.
Results: Of 880 patients, (66.66 % Caucasian; Mean Age = 46.87; Mean 
BMI = 50.50 kg/m2; Mean Education = 14.32 years) 14.66% were di-
agnosed with NES. Patients with NES were significantly more likely to 
be diagnosed with sleep apnea than patients without NES (50.00% vs. 
40.66%; X2=3.91, p<.05). Of those diagnosed with sleep apnea, NES 
patients were also less likely to be adherent with CPAP than non-NES 
patients (68.29% vs. 84.13%; X2=5.56, p<.05). No other demographic, 
BMI or psychosocial differences were found.
Conclusion: The rate of NES (14.66%) was high within the current 
population, even when compared to typical weight loss samples (4.3% 
to 8.9%). Clinically, the current results underscore the need to pay par-
ticular attention to assessing bariatic surgery patients with sleep apnea 
for NES and suggest that NES symptoms may impact patients’ ability 
to be adherent with CPAP. Further research should examine differences 
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in bariatric surgery outcomes/adherence in patients with NES, as well as 
the impact of NES treatment on CPAP adherence.

0934
ADULT ATTENTION DEFICIT HYPERACTIVITY DISORDER: 
ITS PREVALENCE AMONG MEDICAL PATIENTS IN STRESS 
REDUCTION PROGRAMS AND ITS IMPACT ON OUTCOMES
Finkler LL1, Oh P1, Alter D1,2, Reitav J1,3

1Cardiac Rehabilitation, Toronto Rehabilitation Institute - University 
Health Network, Toronto, ON, Canada, 2Institute of Clinical Evaluative 
Sciences, Toronto, ON, Canada, 3Dept of Clinical Diagnosis, Canadian 
Memorial Chiropractic College, Toronto, ON, Canada

Introduction: Adult ADHD is commonly undiagnosed in medical 
treatment settings and adults with ADHD are more vulnerable to dis-
tress, anxiety and depression. The goals of this study are to evaluate: 
1) prevalence of ADHD among patients enrolling in a Stress Reduction 
Program (SRP), 2) prevalence of sleep disturbances among participants, 
and 3) determine whether the presence of ADHD impacts the outcomes 
achieved.
Methods: Participants enrolled in an outpatient physical rehab program 
and had a range of chronic medical illnesses. Patients were screened for 
adult ADHD using the World Health Organization Adult ADHD Self 
Report Scale. Sleep was measured with the ISI and STOP-BANG, and 
dependent measures of stress included anxiety (BAI), depression (CES-
D) and psychological distress (K6).
Results: Results showed that 47% of the patients enrolling for SRP 
screened positively for adult ADHD. There was no difference in fre-
quency of OSA risk between ADHD and non-AHDH groups. How-
ever, the ADHD group had significantly more clinical insomnia (58% 
vs. 31%, p<0.001). The ADHD group had higher mean scores on all 
symptoms: insomnia (15.1 vs. 10.5, p<0.010), anxiety (19.5 vs. 12.0, 
p<0.001), depression (22.2 vs. 15.5, p<0.001), and distress (10.0 vs. 6.6, 
p<0.001) at baseline. SRP training successfully reduced all symptoms, 
but the ADHD group’s mean scores were still all in the ‘moderate’ dis-
turbance range, while the non-ADHD group had minimal anxiety, little 
depression and mild distress.
Conclusion: These results confirm that SRP successfully reduces lev-
els of insomnia, distress, anxiety and depression for SRP participants. 
However, the higher levels of stress symptoms present in adult ADHD 
patients, including more clinical insomnia, were significant. The high 
prevalence of ADHD in our sample suggest that SRPs might screen for 
ADHD and that SRP may need to be modified to better address the con-
tinuing symptom difficulties of ADHD patients.
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SLEEP DURATION IS PROSPECTIVELY ASSOCIATED WITH 
ENDOTHELIAL STRUCTURE AND FUNCTION
Hall MH1,2,3, Mulukutla S5, Thayer JF6, Krafty R4, Kline CE1, 
Samuelsson LB2, Frank E1,2, Kupfer DJ1

1Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA, 
2Psychology, University of Pittsburgh, Pittsburgh, PA, USA, 3Clinical 
and Translational Science, University of Pittsburgh, Pittsburgh, PA, 
USA, 4Statistics, University of Pittsburgh, Pittsburgh, PA, USA, 
5Medicine, University of Pittsburgh, Pittsburgh, PA, USA, 6Psychology, 
The Ohio State University, Columbus, OH, USA

Introduction: Accumulating evidence suggests that short sleep dura-
tion is a risk factor for cardiovascular disease. Limitations to the extant 
literature include reliance on self-reported measures of sleep duration 
and assessment of non-specific risk factors for cardiovascular disease. 
We evaluated prospective relationships among laboratory-assessed sleep 
duration and indices of endothelial structure and function measured an 
average of 18.6 (+/- 3.6) years later.
Methods: At study entry, participants (n=81) were medically healthy, 
without primary sleep disorders, and not taking any medications known 
to affect sleep. Mean age at T1 was 41.9 (+/- 8.6) years and 69% of par-
ticipants were female. Sleep duration was assessed by polysomnography 
(PSG) at T1 and operationalized as time spent asleep. At T2, participants 
underwent ultrasonographic measurement of the brachial artery in a rest-
ing state and in response to forearm hyperemia induced by inflation of a 
blood pressure cuff placed distal to the brachial artery and inflated to 40 
mm Hg greater than systolic blood pressure for a period of 5 minutes.
Results: On average, participants spent 6.7 (+/- 0.8) hours asleep at T1. 
Significant linear associations were observed among PSG-assessed sleep 
duration and both outcome measures. Shorter sleep duration was associ-
ated with larger resting brachial artery diameter (beta = -0.28, p<.01) 
and lower flow-mediated dilation (beta = 0.25, p<.05) after adjusting for 
age and symptoms of depression at T1, sex, and time between T1 and 
T2 assessments. Additional adjustment for sleep disordered breathing, 
assessed at T2, did not attenuate these associations.
Conclusion: To our knowledge, this study provides the first evidence 
of a prospective association between PSG-assessed sleep duration and 
indices of endothelial structure and function measured nearly 20 years 
later. Larger brachial artery diameter and decreased flow-mediated di-
lation are each associated with increased cardiovascular risk and may, 
thus, lie along the causal pathway linking short sleep duration to cardio-
vascular disease.
Support (If Any): This study was supported by grants from the Na-
tional Institutes of Health (R01 HL104607, T32 HL082610, and UL1 
RR024153).

0936
GENETIC VARIATION IN THE “SOCIAL HORMONE” 
OXYTOCIN IS LINKED WITH SLEEP DURATION
Troxel WM1, Manuck S2

1Behavior and Policy Sciences, RAND Corporation, Pittsburgh, PA, 
USA, 2Psychology, University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Sleep is a vulnerable state that optimally occurs when 
one feels sufficiently safe and secure to down-regulate vigilance and 
arousal; feelings that are largely derived from the social environment. 
Indeed, both the presence and quality of close relationships are criti-
cal for healthy sleep. The neuropeptide oxytocin may serve as a neuro-
biological substrate for links between the social environment and sleep, 
given its known anxiolytic properties and role in promoting social bond-
ing, which may reduce vigilance and arousal at bedtime.
Methods: We examined the effects of a widely studied single nucleotide 
polymorphism in the oxytocin receptor gene (OXTR; rs53576) on sleep 
duration in 1048 European American (51% female) midlife community 
volunteers. Distribution of OXTR genotypes (CC [48%; n = 500], CT 

[44%; 457], TT [9%; 91]) conformed to Hardy-Weinberg equilibrium 
(χ2 = 1.47, P = 0.28). Sleep duration was assessed via self-report.
Results: Univariate analysis of variance showed a significant group dif-
ference in sleep duration based on OXTR genotype, after adjustment 
for age, sex, body mass index, and depressive symptoms (F (2, 1035) = 
3.45, p< .05). Mean sleep durations (in hours) for the CC, CT, and TT 
genotypes were: 6.99 (SE= .04), 6.85 (SE =.05), and 6.78 (SE =.10), 
respectively. Secondary analysis collapsing across the TT and TC gen-
otypes showed sleep duration to be longer in CC homozygotes than 
among subjects having any T allele (F(1, 1035) = 6.51, P =.01).
Conclusion: These findings are the first to demonstrate a link between 
OXTR variation and sleep and are consistent with previous literature 
showing that the CC genotype is also linked with prosocial behaviors. 
Results suggest that genetic variation in oxytocin may contribute to 
previously observed relationships between sleep and the social environ-
ment.
Support (If Any): This research was supported by PO1 HL040962; HL 
093220 to the first author.
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A NOVEL DEC2 VARIANT IS ASSOCIATED WITH SHORT 
SLEEP IN HUMANS
Pellegrino R1,2,3, Halil Kavakli I4, Goel N5, Dinges DF5, Kuna ST2,6, 
Maislin G2,6, Tufik S3, Hogenesch JB7, Hakonarson HH1, Pack A2,6
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Philadelphia, PA, USA, 6Division of Sleep Medicine, Department 
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Introduction: Sleep is regulated by the interaction between the determi-
nants of sleep homeostasis and the circadian clock. Both sleep duration 
and timing are major determinants of various physiologic and biologic 
functions across multiple species, including humans. Sleep homeostasis 
is heritable but the genetic mechanisms are poorly understood. Earlier 
work described a mutation in DEC2 as causal in a family of short sleep-
ers, who needed just 6 hours a night and still functioned normally during 
the day. This mutation interrupted molecular interactions between DEC2 
and the CLOCK/BMAL1 complex, critical components of the mamma-
lian circadian oscillator.
Methods: We investigated DEC2 polymorphisms by sequencing the 
gene in a cohort of 59 monozygotic twin pairs and 41 dizygotic twin 
pairs in whom we studied sleep duration at home by actigraphy, re-
corded sleep by EEG/EMG in the laboratory and did 38 hours of sleep 
deprivation and PVT every 2 hours to evaluate response to sleep loss.
Results: In this twin study, using re-sequencing approach we found a 
novel second mutation in exon 5 of DEC2 (Y362H) in one member of 
a dizygotic twin pair. This individual had a sleep duration that was ap-
proximately 90 minutes shorter than their sib and had half the number of 
PVT lapses during sleep deprivation. Molecular characterization, using 
an in vitro cell-based system, showed that this new variant is also defi-
cient in its ability to repress the CLOCK/BMAL1 complex and NPAS2.
Conclusion: These data show that DEC2 not only plays a role in regu-
lating sleep length but also resistance to the physiological consequences 
of sleep deprivation. There are a number of mutations of this gene that 
alter sleep duration and response to sleep loss.
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PER2 POLYMORPHISM INFLUENCES SLOW-WAVE SLEEP 
IN HUMANS
Chang A1,2,4, Buxton OM1,2, Czeisler CA1,2, Duffy JF1,2, Lockley SW1,2, 
Scheer FA1,2,5, Saxena R3,4,5
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Introduction: Slow wave sleep (SWS), defined by EEG brain activity 
in the low-frequency range (0.5-4.5 Hz), is a marker of deep, non-REM 
sleep. SWS has been associated with growth hormone release, memory 
consolidation, and is considered to be one of the most restorative forms 
of sleep. Suppression of SWS is associated with impaired glucose toler-
ance. Recent studies have shown associations between SWS measures 
and common genetic variants.
Methods: Using a candidate gene approach, we genotyped 129 single 
nucleotide polymorphisms (SNP), tagging common variation and rare 
missense variants from circadian genes (CLOCK, CRY2, DEC2, PER2) 
and type 2 diabetes gene MTNR1B in 104 young healthy adults in whom 
sleep was recorded by polysomnography in the laboratory. Each partici-
pant had maintained a regular 8-h sleep episode at home for 1-3 weeks 
before the study. Genetic analysis was initiated in a discovery cohort 
(n=64), from which sleep was recorded during an 8-h episode on the 3rd 
consecutive night in the laboratory. An association between SWS and 
PER2 SNP rs6753456 was then tested in a replication cohort (n=40), 
which included an 8-h sleep recording collected during the 1st labora-
tory night. Both groups were independent, and the replication cohort 
was selected a priori.
Results: rs6753456 was associated with SWS duration in the discovery 
cohort (n=50 whites, p=3.42 x10-5, empirical p=0.002). SWS duration 
was reduced by 36 minutes/night in those carrying the risk allele. This 
association was not replicated in the replication cohort (n=27 whites, 
p=0.56), but meta-analysis of both groups (n=77 whites) showed a 26 
minute/night decrease of SWS (p=3.49 x10-5) in those carrying the risk 
allele.
Conclusion: We found that a common polymorphism in the human 
PER2 gene (minor allele frequency 0.37) was associated with a reduc-
tion in the amount of SWS by approximately half an hour. Lack of rep-
lication in the group studied on the first laboratory night may be due to 
the smaller sample size and/or increased variability of sleep during the 
1st versus 3rd nights in a laboratory. These results support the mounting 
evidence that objective measures of sleep are determined in part by a 
genetic basis.
Support (If Any): National Institute of Health (NIH) grant R21-
DK089378; and in part by NIH grants HL080978 and MH045130, 
the National Space Biomedical Research Institute (NSBRI) grant 
HPF01601, and the CTSC (NIH UL1 RR025758).

0939
A CANDIDATE GENE AND GENOME-WIDE ASSOCIATION 
STUDY OF SLEEP EEG SPECTRAL POWER: THE CARE 
CONSORTIUM
Cade BE1,2, Weng J1, Buxbaum S3, Gottlieb DJ1,2,4, Larkin EK5, 
Lauderdale DS6, Patel SR1,2, Punjabi NM7, Zee P8, Redline S1,2

1Brigham and Women’s Hospital, Boston, MA, USA, 2Harvard Medical 
School, Boston, MA, USA, 3Jackson State University, Jackson, MS, 
USA, 4VA Boston Healthcare System, Boston, MA, USA, 5Vanderbilt 
University Medical Center, Nashville, TN, USA, 6The University of 
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MD, USA, 8Northwestern University, Chicago, IL, USA

Introduction: Sleep EEG spectral band power is a directly observed 
phenotype that may offer improved insight into the functions of sleep 
relative to summary traits. It is known to be heritable, and is likely ame-
nable to genetic analyses. We attempted to identify novel genetic com-
ponents contributing to 30-second binned absolute alpha, beta, delta, 
gamma, and theta band spectral power measured in >3,000 overnight 
polysomography examinations. We hypothesized that absolute spectral 
power meta-analyses would identify more genetic associations than 
summary traits when controlling for multiple covariates.
Methods: Individuals from cohorts participating in the NHLBI Can-
didate Gene Association Resource (CARe) consortium were studied 
(Sleep Heart Health Study [Atherosclerosis Risk in Communities Study, 
Cardiovascular Health Study, Framingham Heart Study] and Cleveland 
Family Study (CFS); African-American [AA] n~520; European-Amer-
ican [EA] n~3,200). Genotyping was performed using the customized 
Illumina IBC chip (~50,000 SNPs within 2,000 heart, lung, blood, and 
sleep genes) in all cohorts and an Affymetrix 6.0 chip in CFS AA. Phe-
notype outliers were removed via robust regression. Covariates included 
age, BMI, sex, and 10 ancestry informative principal components. Anal-
yses were conducted using PLINK and the Framingham R routine (for 
family data). Meta-analysis was performed using METAL with genomic 
control. Results were considered statistically significant for SNPs with 
MAF ≥ 5.0% and p < 2.2x10-6 or < 5.0x10-8 for the IBC and Affymetrix 
assays, respectively.
Results: A number of significant associations were observed in meta-
analyses. Three SNPs were significant in three bands: rs10512115 (AA; 
intergenic near TLE1; alpha, gamma, theta); rs17158260 (EA; CTC-
293G12 lincRNA; delta, gamma, theta); and rs231885 (EA; KCNQ1; 
beta, gamma, theta). Five of the six significant EA theta SNPs (rs231885, 
rs612020 [near GSTP1], rs17158260, rs9348456 [CDKAL1], rs1993977 
[MSR1]) were also significant in other bands. Cohort-specific differenc-
es in associations were observed, indicating influences of ascertainment 
or statistical instability.
Conclusion: Spectral analysis of the EEG identified a number of signifi-
cant associations with genetic loci, including KCNQ1, a voltage-gated 
potassium channel associated with multiple disorders. Replication of 
these results in other cohorts is needed and may provide further insights 
into the genetic mechanisms influencing sleep.
Support (If Any): NIH/NHLBI N01HC65226, NIH T32 HL07901

0940
PHYSIOLOGICAL SLEEPINESS IN THE ABSENCE OF A 
COMPLAINT OF EXCESSIVE DAYTIME SLEEPINESS IS 
PROTECTIVE OF HYPERTENSION RISK
Basta M1, Vgontzas AN1, Fernandez-Mendoza J1, Kritikou I1, Liao D2, 
Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
USA

Introduction: Hypersomnia (i.e., pathological sleepiness) has been as-
sociated with significant medical morbidity in clinical samples. Physi-
ological sleepiness (i.e., objective short sleep latencies) in otherwise 
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healthy individuals has been associated with poor performance but not 
with significant cardiovascular morbidity. The aim of this study was to 
examine the association of physiological sleepiness with hypertension in 
individuals without a complaint of excessive daytime sleepiness (EDS).
Methods: Data from the Penn State Adult Cohort, a random general 
population sample of 1,741 adults who underwent 8-hour polysomnog-
raphy, medical, and sleep history, were used. Individuals without a com-
plaint of EDS (n=1,590) were included in the analyses and were defined 
as the absence of a report of moderate-to-severe daytime sleepiness/
drowsiness and/or irresistible sleep attacks. Based on previous studies, 
physiological sleepiness was defined as a sleep latency ≤ 7 minutes. Hy-
pertension was defined as DBP ≥ 90 mmHg and/or SBP ≥ 140 mmHg 
or medication use.
Results: The prevalence of hypertension was significantly lower in sub-
jects with short sleep latencies (22.1%) and significantly higher in sub-
jects with long sleep latencies (i.e., ≥ 30 minutes; 39.6%) as compared to 
those with intermediate sleep latencies (i.e., 7-30 minutes; 32.3%). The 
negative association between short sleep latency and hypertension risk 
remained significant after adjusting for gender, race, age, apnea/hypop-
nea index, BMI, depression, diabetes, and total sleep time (OR=0.61; 
95%CI=0.39-0.97; p<.05).
Conclusion: Physiologically sleepy individuals who do not complain of 
EDS appear to be protected from cardiovascular morbidity. A possible 
explanation is that physiological sleepiness without a complaint of EDS 
is associated with lower degree of activity of the stress system (i.e., sym-
pathetic and HPA-axis activation). Further studies are needed to support 
such a hypothesis.
Support (If Any): R01 51931, R01 40916, and R01 64415.
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WHICH SLEEP MEASURES ARE ASSOCIATED WITH 
SYSTOLIC AND DIASTOLIC BLOOD PRESSURE?: 
AN ANALYSIS IN THE MULTI-ETHNIC STUDY OF 
ATHEROSCLEROSIS (MESA)
Dean DA1,2, Wang R1,2,3, Jacobs D4, Duprez D4, Punjabi NM5, Zee P6, 
Shea S7, Watson K8, Redline S1,2

1Sleep Medicine, Brigham and Women’s Hospital, Boston, MA, 
USA, 2Sleep Medicine, Harvard Medical School, Boston, MA, USA, 
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4School of Public Health, University of Minnesota, Minnesota, MN, 
USA, 5Epidemiology, John Hopkins University, Baltimore, MD, USA, 
6Neurology, Northwestern University, Chicago, IL, USA, 7Mailman 
School of Public Health, Columbia University, New York, NY, USA, 
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Introduction: Blood pressure may be adversely affected by many sleep 
measures, including sleep fragmentation/curtailment, overnight hypox-
emia, respiratory disturbances and periodic limb movements. These 
variables are correlated, limiting assessment of their independent contri-
butions to hypertension. In this cross-sectional analysis, we aim to identi-
fy the sleep variables that are associated with systolic and diastolic blood 
pressure (SBP, DBP) in the Multiethnic Study of Atherosclerosis cohort.
Methods: Cross-sectional data were analyzed from 1823 participants in 
MESA Exam 5, which included unattended 15-channel polysomnogra-
phy (Somte, Compumedics). Dependent variables were SBP and DBP; 
measured under standardized conditions and each adjusted for anti-hy-
pertensive medication use. Twenty-eight sleep indices, representing the 
domains of sleep architecture, periodic limb movements and sleep disor-
dered breathing, were considered. Cluster analysis was used for variable 
reduction to avoid collinearity, while including at least one variable from 
each domain. The variables included in the final model were determined 
using 10-fold cross-validation. All candidate models included ethnicity, 
age, gender and BMI.
Results: Participants were age 68.2 (9.2) years (mean; SD) and in-
cluded 54% females, 39% African Americans, 24% Hispanics and 11% 

Chinese. Sixty-three percent were hypertensive and average sleep du-
ration was 361 (84.8) min. Sleep duration was associated with SBP; af-
ter adjusting for ethnicity, age, gender, BMI and medication use, each 
one hour increase in sleep was associated with a 1 mmHg decrease 
in SBP (p=0.02). For DBP, the final model included arousal index 
(arousals/hr, B=0.05, p=0.02) and average oxygen saturation during 
sleep (%, B=-0.41, p=0.006).
Conclusion: A systematic consideration of a wide variety of sleep in-
dices identified shorter sleep duration, a higher arousal index, and low 
oxygen saturation to be associated with elevated SBP or DBP. These 
results support the importance of sleep duration, sleep continuity and 
overnight oxygenation as important pathways that influence BP and that 
can be targeted for evaluation in future studies.
Support (If Any): NIH 1R01HL083075-01, R01HL098433, R01 
HL098433-02S1, 1U34HL105277-01, 1R01HL110068-01A1 and 
1R01HL113338-01
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THE EFFECT OF PERCEIVED NEIGHBORHOOD DISORDER 
ON SLEEP QUALITY IS MEDIATED BY NEGATIVE AFFECT
Shah MT1,2, Gamaldo AA2, McNeely JM1,2, Sprung MR1, 
Waldstein SR1,3, Evans MK2, Zonderman AB2

1Psychology, University of Maryland, Baltimore County, Baltimore, 
MD, USA, 2Intramural Research Program, National Institute on Aging, 
National Institutes of Health, Baltimore, MD, USA, 3Department of 
Medicine, University of Maryland School of Medicine, Baltimore, 
MD, USA

Introduction: Poor health and poor sleep quality are prevalent among 
residents of disadvantaged neighborhoods. However, pathways through 
which this effect is modulated are unclear.
Methods: We examined sleep quality in urban-dwelling residents of 
Baltimore, Maryland who were participants in the Healthy Aging in 
Neighborhoods of Diversity across the Life Span (HANDLS) study. Par-
ticipants were 843 (aged 30 to 64 years; 59.6% Women; 52.6% Black; 
38.5% below-poverty status) volunteers free of neurological diseases, 
dementia, and schizophrenia. As part of a comprehensive medical ex-
amination, participants completed the Pittsburgh Sleep Quality Index 
(PSQI) and measures of negative affect (depressive symptoms, anxiety, 
vigilance, perceived stress, and anger) and perceived neighborhood dis-
order (e.g., graffiti, litter, abandoned cars, abandoned buildings, unem-
ployed loitering adults, gang activity, and crime). Outcomes were the 
PSQI global score and each of its component scores. One negative affect 
component was extracted via principle components analysis. Multiple-
regression models were adjusted for demographics (age, sex, race, ed-
ucation, poverty status), biomedical risk (body mass index, history of 
cardiovascular, metabolic, and inflammatory diseases, and HIV/AIDS), 
and substance use (smoking, alcohol, illicit drugs).
Results: Perceived neighborhood disorder was significantly associ-
ated with worse PSQI global sleep quality (β=0.09, p<.01), subjective 
sleep quality (β=0.07, p<.05), sleep latency (β=0.08, p<.05), sleep dis-
turbances (β=0.12, p<.001), and daytime dysfunction (β=0.08, p<.05), 
in addition to negative affect (β=0.19, p<.0001). Adjusting for negative 
affect, the effect of perceived neighborhood disorder on PSQI global 
sleep quality (β=0.03; Sobel’s test=4.86, p<.0001), subjective sleep 
quality (β=0.02; Sobel’s test=4.45, p<.0001), sleep latency (β=0.04; So-
bel’s test=4.19, p<.0001), sleep disturbances (β=0.06; Sobel’s test=4.78, 
p<.0001), and daytime dysfunction (β=0.01; Sobel’s test=4.98, p<.0001) 
was attenuated and non-significant (all p’s>.05). This suggests that nega-
tive affect mediated the relation between perceived neighborhood disor-
der and poorer sleep quality.
Conclusion: Negative affect may be a pathway through which disad-
vantaged neighborhood context affects sleep quality. Sleep interventions 
should target both neighborhood context and negative affect.
Support (If Any): This research was supported by the Intramural Re-
search Program, National Institute on Aging, NIH.
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VALIDATION OF TWO SELF-REPORTED SLEEP DURATION 
MEASURES AGAINST OBJECTIVE ESTIMATES OF SLEEP 
DURATION IN A LARGE UK ADOLESCENT COHORT
Arora T1, Broglia EL1, Pushpakumar D1, Lodhi T2, Thomas G1, 
Taheri S1

1University of Birmingham, Birmingham, United Kingdom, 
2University of Manchester, Manchester, United Kingdom

Introduction: Self-reported sleep duration is widely used but may not 
provide accurate information. Correlations between objective estimates 
of sleep and self-reported data only demonstrate if a relationship is pres-
ent but do not determine if the two measures agree. We sought to deter-
mine levels of agreement between two self-reported average weekday 
sleep duration measures and one objective estimate (actigraphy) of aver-
age weekday sleep duration.
Methods: Students (n=642), aged 11-13 years, were recruited from 
eight secondary schools in the Midlands region of the UK. The Schools 
Sleep Habits Survey was administered to obtain self-reported weekday 
sleep duration (WSD). Immediately after completion, students wore 
wrist actigraphy ( GT3X+) for 7 consecutive days whilst also complet-
ing a 7-day sleep diary.
Results: Mean weekday sleep duration±SD (minutes) according to self-
report, sleep diary and actigraphy were 534±76, 527±44, and 448±47, 
respectively. A positive correlation was observed between self-reported 
WSD and actigraphy measured average WSD r=0.19, p=0.01. Aver-
age sleep diary WSD was positively correlated with average actigraphy 
WSD r=0.31, p<0.001. Bland-Altman plots showed a mean of 82.9 and 
a region of agreement between self-reported average WSD and mean ac-
tigraphy WSD of 219.3 to -53.5 with nine data points falling outside of 
the upper and lower bound limits. A further Bland-Altman plot revealed 
a mean of 76.2 and a region of agreement between average sleep diary 
WSD and average actigraphy-measured WSD of 183.6 to -31.2 with 
>95% of the data falling within the levels of agreement.
Conclusion: Self-reported average WSD, as measured through sleep di-
aries and survey data, were significantly correlated with objectively esti-
mated WSD in our large adolescent cohort. Both self-reported measures 
of average weekday sleep duration in adolescents agreed with objective-
ly determined average WSD data with 95% of the data falling within the 
levels of agreement when graphically plotted. Self-reported WSD may 
be confidently used as a cost-efficient method in future studies.
Support (If Any): Action Medical Research provided study funding.
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Introduction: Sleep is an essential behaviour shared by most higher 
animals. There is a high comorbidity of sleep disturbances with numer-
ous psychiatric disorders, most notably symptoms of depression. Heri-
tability studies in twins have suggested that genetic influences partially 
underlie the variation seen for numerous sleep-related traits across in-
dividuals. New candidate genes for sleep related measures have been 
nominated by two recent Genome-Wide Association Studies (GWAS) 
conducted for sleep traits.
Methods: We attempted to replicate the two most significant associa-
tions from these two studies, ABCC9 (an ATP-sensitive potassium chan-
nel) with sleep duration and CACNA1C (an L-type calcium channel) 
with sleep latency and quality, using the G1219 British population sam-

ple. Sleep latency, quality and duration were measured using the Pitts-
burgh Sleep Quality Index, while depression symptoms were measured 
using the Short Mood and Feelings Questionnaire. We genotyped single 
nucleotide polymorphisms (SNPs) for each of the two different sleep 
GWAS loci. Linear regression analyses were conducted to assess main 
effects of these SNPs on their corresponding sleep measures, as well as 
for depressive symptoms.
Results: We successfully replicated an association of a genetic variant 
in the CACNA1C gene with sleep quality using an additive model of 
inheritance. A significant association of the ABCC9 gene (rs11046209) 
with sleep duration was seen only in a recessive models based upon a 
rare homozygous genotype (n=2). We also found a significant associa-
tion between a different ABCC9 gene variant (rs11046205) and depres-
sive symptoms.
Conclusion: These findings add further support for the involvement of 
calcium channels in the mechanisms regulating sleep function and sug-
gest a possible role of the ABCC9 gene in depression.

0945
SLEEP DURATION AND RACE/ETHNICITY AMONG US 
ADULTS: ANALYSIS OF THE NHIS DATA (1977-2009)
Williams NJ1, Jean-Louis G1, Pandey A1, Sarpong DF2, Zizi F1, 
Youngstedt SD3, Ogedegbe G4

1SUNY Downstate Medical Center, Brooklyn, NY, USA, 2RTRN-
DCC, SHS and RCMI-CEH, Jackson State University, Jackson, MS, 
USA, 3Department of Exercise Science, University of South Carolina, 
Columbia, SC, USA, 4Center for Healthful Behavior Change, Division 
of Internal Medicine, NYU, New York, NY, USA

Introduction: Reports on increases in short and long sleep in the US 
population have been mixed. We ascertained whether observed trends 
over the last 32 years have equally affected black and white Americans 
and assessed factors affecting sleep durations.
Methods: We used data from the National Health Interview Survey 
(1977-2009), a nationally representative cross-sectional household sur-
vey of non-institutionalized US adults (ages≥18 years). They provided 
socio-demographics, physician-diagnosed chronic conditions,emotional 
distress, and physical activity data. Respondents estimated habitual 
sleep duration.Since data was harmonized and standardized across the 
years, analysis did not require additional processing. Complex survey 
analysis techniques were used to account for weights, strata and clusters 
in the survey design. Logistic regression models (ProcSurveylogistic; 
SAS 9.1.2) were used to obtain adjusted prevalence of short and long 
sleep, while assessing effects of several sociodemographics and comor-
bid conditions.
Results: In 1977, prevalence of short sleep (SS≤7hrs) for whites was 
20.9%, increasing to 27.7% in 2009. Prevalence of short sleep among 
blacks was 27.9%, increasing to 37.7%. In multivariate adjusted logis-
tic regression analysis, aggregating 1977-2009 data, blacks had a 58% 
greater odds of being short sleepers compared with whites (OR=1.58, 
95% CI=1.52-1.63, p<0.001). During the same time span, estimates of 
long sleep (LS>8hrs) among whites increased (4.2% to 7.8%), whereas 
estimates among blacks decreased (16.1% to 9.4%). Adjusted regression 
analysis showed that blacks had a 62% greater odds of being long sleepers 
compared with whites (OR=1.62, 95% CI=1.54-1.71, p<0.001). Among 
whites, emotional distress: (SS: OR=3.42; LS: OR=4.08), kidney dis-
ease (SS: OR=2.04; LS: OR=3.15), stroke (SS: OR=1.70; LS: OR=3.26) 
were the strongest predictors. Among blacks, emotional distress: (SS: 
OR=3.12; LS: 3.16), kidney disease (SS: OR=1.33; LS: OR=1.74),and 
heart attack (SS: OR=1.15; LS: OR=2.23) were the strongest.
Conclusion: Our study demonstrates a consistent increase in short sleep 
in both white and black Americans, but prevalence of short sleep among 
blacks has remained 10% greater than their white counterparts. Blacks 
may be at greater risk of metabolic conditions associated with short sleep.
Support (If Any): This work was supported by funds from NIH 
(RO1HL78566, RO1MD004113, R25HL105444, and P20MD006875).
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ALTERED SLOW-WAVE ACTIVITY IN THE DEFAULT 
MODE NETWORK DURING NON-RAPID EYE MOVEMENT 
SLEEP ASSOCIATED WITH THE FIRST-NIGHT EFFECT IN 
COMBINATION OF MEG AND MRI
Tamaki M, Bang J, Watanabe T, Sasaki Y
Department of Cognitive, Linguistic & Psychological Sciences, Brown 
University, Providence, RI, USA

Introduction: Insomnia is one of the most common sleep-related com-
plaints. Despite of large impacts on life, the neurological mechanism 
is poorly understood. Even in the healthy young adults with no com-
plaints with sleep, sleep distortion often occurs naturally, especially, in 
the first night of sleep experiment, known as the first-night effect (FNE). 
Thus, the FNE can be viewed as a transient insomniac status in healthy 
subjects. In the present study, we hypothesized that the FNE is associ-
ated with excessive self-monitoring. If this is the case, the FNE alters 
the strength of spontaneous oscillatory activity in the cortical network, 
called the default mode network (DMN), which has been linked to self-
reflective internal thoughts and conscious awareness.
Methods: We measured the spontaneous cortical activation by magne-
toencephalography (MEG) and polysomnography. Young and healthy 
participants underwent nightly MEG sessions and one magnetic reso-
nance imaging (MRI) session. Wavelet-transformed MEG during the 
NREM sleep in the first sleep cycle was combined with high-resolution 
structural MRI to constrain the sources of MEG activity to the cor-
tical mantle individually. We then compared the MEG slow-wave 
activity (SWA, 1-4Hz) originated in DMN and other sensory and 
motor areas (Non-DMN) in both hemispheres between the first and 
the second nights.
Results: We confirmed that the FNE occurred; the stage-2 latency was 
significantly longer in the first than the second night. In DMN, the FNE 
significantly suppressed SWA in the left, but not in the right hemi-
sphere. The laterality in SWA was significantly different between nights 
in DMN. In contrast, in Non-DMN, the FNE suppressed SWA in both 
hemispheres. Interestingly, the SWA in Non-DMN was dominant in the 
left hemisphere than in the right on both nights.
Conclusion: These results suggest that the FNE alters activation in 
DMN, and further that insomnia may involve the hemispheric asym-
metry in the activation of the particular cortical network.
Support (If Any): This research was supported by NIH (NIH 
R01MH091801, R01EY015980) and NSF (BCS-0964776). This re-
search was carried out in part at the Athinoula A. Martinos Center for 
Biomedical Imaging at the Massachusetts General Hospital, using re-
sources provided by the Center for Functional Neuroimaging Technolo-
gies, P41EB015896, a P41 Regional Resource supported by the National 
Institute of Biomedical Imaging and Bioengineering (NIBIB), National 
Institutes of Health. This work also involved the use of instrumenta-
tion supported by the NIH Shared Instrumentation Grant Program and 
High-End Instrumentation Grant Program; specifically, grant number 
S10RR014978.
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SLEEP ONSET PHENOMENA AND DYNAMIC ANALYSIS OF 
MONOTONOUS RHYTHMIC MOTOR ACTIVITY DURING 
MICROSLEEP AND TRANSITION TO NREM AND REM 
SLEEP
Peimer SI, Ringler J
Sleep Disorders Center, Berkshire Medical Center, Pittsfield, MA, USA

Introduction: The gateway to sleep is shaped by modification of de-
fault neuronal network and manifested vaguely in polysomnogram as 
microsleep and stage 1. Sleep onset is important for understanding of 
hypersomnias, insomnias and parasomias, and may be viewed as a shift 
to inverted consciousness and its redirection from outside world to in-
ternal events such as memories, imagination and dreaming. The goal of 

this study was to elucidate this transition using dynamical analysis of 
monotonous motor activity (MMA).
Methods: Sleep onsets of 100 consecutive patients were studied using 
standard polysomnographic technique near their regular sleep time. 10 
subjects and 2 patients also underwent daytime structured interview fol-
lowing polysomnographic recording for 20 - 40 minutes. All participants 
were instructed to squeeze gently a bulb connected to pressure sensor, 
and to repeat this MMA with maximal regularity. Visual recurrence anal-
yses (VRA), quantification with delayed coordinate embedding were 
performed to create a phase space portrait of the dynamical system from 
one- dimensional time series.
Results: Slow eye movements (SEM) and visually identified EEG-
microsleep always accompanied decrease in tonic and phasic activities 
on EMG, increased variability of MMA and its ultimate discontinua-
tion for 4-10 sec. Subjects reported thoughts racing over mind, fanta-
sies and sometimes hypnogogic hallucinations. A phase space portrait 
of MMA showed chaotic system with discernible structure and pres-
ence of “microsleep attractor” with correlation dimension (CD) 1.5 
+-0.23. In case of narcolepsy the leaned MMA was observed to con-
tinue during unequivocal REM sleep. VRA demonstrated presence of 
deterministic chaos with low dimensional (CD 1.1 ± 0.07) non-linear 
structure. Vivid dreaming related to motor activity was reported upon 
awakening.
Conclusion: We conclude that “inverted” mental activity is a reliable 
precursor of drowsiness and may be accentuated by performing monoto-
nous task that did not require much effort. Dynamical analysis of such 
performance enabled construction of a topologically analogous picture 
of the complex network governed by the rules that can be recovered 
from its behavioral output and used for evaluation of sleepiness and ab-
normalities related to transitional states. However, finding the determin-
istic low dimensional chaos highlights fundamental unpredictability of 
future performance and difficulties in assessment of risk such as driving 
in presence of microsleep.

0948
ARE THOSE WITH MORE PHYSICALLY DEMANDING 
JOBS MORE LIKELY TO EXHIBIT SHORT/LONG SLEEP 
DURATION?
Barilla HE, Corbitt C, Chakravorty S, Perlis M, Grandner MA
Psychiatry, University of Pennsylvania, Philadelphia, PA, USA

Introduction: Short and long sleep are important health indicators, and 
it is important to understand the social and environmental context of 
short and long sleep in order to better characterize these individuals in 
the general population settings. One hypothesis is that those who get 
short or long sleep are under a number of pressures that impinge on their 
sleep. One such pressure may be their occupation.
Methods: Data from the 2009 Behavioral Risk Factor Surveillance Sys-
tem was used (N=17,329 adults provided complete data). Sleep dura-
tion was assessed with, “On average, how many hours of sleep do you 
get in a 24-hour period?” and was subsequently categorized as short 
(≤6hours) or long (≥9hours) sleep. Job activity was classified as low 
(“mostly sitting or standing”), moderate (“mostly walking”), or high 
(“mostly manual labor”). Covariates included age, sex, race/ethnicity, 
income, education, overall physical and mental health, and minutes/
day of moderate and vigorous activity. Multinomial logistic regression 
analyses evaluated whether job activity (vs low) was associated with 
likelihood of short or long sleep (vs normal).
Results: Compared to those in low activity jobs, those in moderate ac-
tivity jobs were more likely to be short sleepers (RRR=1.26,p=0.001) 
and long sleepers (RRR=1.70,p<0.001), and those in high activity jobs 
were more likely to be short sleepers (RRR=1.62,p<0.001). After ad-
justment for covariates, those working moderate activity jobs were still 
more likely to be short sleepers (RRR=1.23,p=0.005) and long sleepers 
(RRR=1.49,p=0.009), and those working high activity jobs were more 
likely to be short sleepers (RRR=1.45,p<0.001).
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Conclusion: Individuals working in more high activity jobs are more like-
ly to exhibit high-risk sleep durations, irrespective of other demographic, 
socioeconomic, and health factors that may be associated with those jobs.
Support (If Any): Supported by R21ES022931, K23HL110216, 
UL1RR024134, R01AT003332, and R01MH077900. We wish to thank 
the Centers for Disease Control and Prevention for collecting these data 
and making them available, and the BRFSS participants.

0949
SLEEP IN PROFESSIONAL TENNIS PLAYERS AFTER 
MATCH PLAY IN A HOT ENVIRONMENT
Herrera CP, Knez WL, Racinais S, Christian RJ, Girard O, Périard JD
Research and Education Centre, Aspetar-Qatar Orthopaedic and Sports 
Medicine Hospital, Doha, Qatar

Introduction: Tennis match play is characterized by the repetition of 
high-intensity efforts over several hours which lead to the development 
of fatigue. When played in the heat, physiological and perceptual strain 
is induced. The extent that heat stress affects sleep, a major factor in 
post-exercise recovery, remains unknown in tennis players. Therefore, 
the aim of this study was to determine the influence of playing tennis in 
a hot environment on nocturnal sleep.
Methods: Tennis matches consisting of two, ten-minute segments of ef-
fective playing time were played in a control (CON, ~22C and 70%RH) 
and hot (HOT, ~36C and 35%RH) environment by twelve competitive 
male players (ITF rank 2-3, age 19-30). Match play time and core tem-
perature were monitored. Sleep was assessed using a single-channel, 
ambulatory electroencephalographic device (Zeo Inc, Newton, MA) on 
the night before match play, night after match play, and the night after a 
recovery training day.
Results: Total match duration was 113 min in CON and 136 min in 
HOT (P<0.05). Core temperature immediately after match play was 
higher in HOT (39.3±0.6°C) than CON (38.7±0.2°C, P<0.05). During 
sleep, the number of awakenings was greater in HOT (1.5±1.0) than in 
CON (0.7±0.50, P=0.04). Both the percentage and time spent in REM 
sleep tended to be lower after match play when compared to the night 
before in HOT only; Deep sleep was increased post match in HOT but 
this was not statistically significant (Table 1).
Conclusion: In professional tennis players, increased physiological heat 
stress caused by playing in a hot environment results in marginal sleep 
fragmentation, however the changes in deep sleep are consistent with the 
hypothesis that sleep aids in post-exercise recovery following intense 
sports competition.
Support (If Any): The Aspire Zone Foundation provided financial sup-
port for this research.

0950
PREDICTING MAJOR LEAGUE BASEBALL (MLB) PLAYER 
CAREER LONGEVITY VIA SLEEPINESS MEASUREMENTS
Potenziano BJ3, Pfeifer PE4, Rogers SL2, Winter WC1,2

1Sleep Medicine, Martha Jefferson Hospital Sleep Medicine Center, 
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& Sleep Medicine, Charlottesville, VA, USA, 3Athletic Training 
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Introduction: The ability to predict player longevity within profes-
sional sports is paramount to the success of the team. Previously, our 
research suggested that Epworth Sleepiness Scale (ESS) data collected 
from Major League Baseball (MLB) players could be useful in predict-
ing if players would be in the league three seasons later. In this study, 
we doubled the recruitment of our pilot study in an effort to improve the 
power of the study.
Methods: ESS data from 81 MLB players representing three teams was 
collected prior to the 2010 season. This data was collected from a com-

pletely random assortment of players. Informed consent was obtained 
and participation was completely voluntary. Player status within the 
league as of December 16, 2012 was determined to be the player’s cur-
rent status. A player who was continuing to play with his original team or 
in a similar/higher capacity with another team was considered ‘active’. 
A player who was demoted to a lower league, unsigned, or no longer 
playing was deemed ‘inactive’.
Results: Of the 81 players surveyed randomly in 2010, 31 were inactive 
as of December 16, 2012. This represented a baseline attrition rate of 
38.3%. For players scoring 11 or higher on an ESS, attrition was 75%. 
Other scores and their corresponding attrition rates: 9-10 (62.5%), 7-8 
(40%), 4-6 (28.6%), 0-3 (13.3%). Linear regression analysis demon-
strates significance (one-tailed p=0.000133).
Conclusion: This data indicates a clear and profound relationship be-
tween the sleepiness of a MLB player and his longevity in the league. 
This information may be useful to teams as they evaluate the long term 
value of a player. Future research could be focused on the sleepy players 
and whether improvement of their sleepiness results in improved lon-
gevity via performance improvement. Data is currently being collected 
to evaluate this relationship in other leagues.

0951
ENERGY BALANCE AND SLEEP DURATION: DATA FROM A 
NATIONALLY-REPRESENTATIVE SAMPLE
Corbitt C1, Barilla HE1, Knutson KL3, Gerstner JR2, Perlis M1, 
Grandner MA1,2

1Psychiatry, University of Pennsylvania, Philadelphia, PA, USA, 
2Sleep Medicine, University of Pennsylvania, Philadelphia, PA, USA, 
3Medicine, University of Chicago, Chicago, IL, USA

Introduction: Short and long sleep duration are associated with mortal-
ity, obesity and other cardiometabolic disease risk factors. Sleep depri-
vation studies suggest a possible role of energy imbalance among short 
sleepers. However, estimates of energy balance at the population level 
have not been evaluated relative to sleep duration.
Methods: The 2007-2008 National Health and Nutrition Examina-
tion Survey (NHANES) was used (N=4664). Self-reported sleep dura-
tion was categorized as very short (<5hours), short (5-6hours), normal 
(7-8hours) and long (9+hours). Resting Metabolic Rate (RMR) was 
calculated from age, sex, and objectively-measured height and weight. 
Energy Expenditure (EE) was calculated using NHANES-standard 
metabolic equivalents to self-reported physical activity. Energy Intake 
(EI) was quantified as kcal/day using 24-hour recall. Energy Balance 
(EB) was computed as EB=EI-EE-RMR. Regression analyses evaluated 
whether EB, EI, EE, and RMR differed among sleep duration groups. 
Covariates included education, income, race/ethnicity, alcohol, and 
smoking. As a validity check, associations between BMI and sleep dura-
tion were evaluated.
Results: As expected, BMI was higher in very short (B=2.05, p<0.0001) 
and short (B=1.07, p<0.0001) sleepers and lower among long sleepers 
(B=-0.85, p<0.0001) versus normal sleepers. Surprisingly, this was re-
flected in a negative EB in both very short (B=-417.246, p=0.004) and 
short (B=-113.87, p=0.024) sleepers. Examining components of EB, 
very short sleepers demonstrated greater energy expenditure (B=219.72, 
p=0.026), trended toward decreased EI (B=-168.91, p=0.065) with no 
difference in RMR (B=22.27, p=0.329), despite increased obesity. Short 
sleepers demonstrated higher RMR (B=39.55, p=0.0017), EI (B=88.47, 
p=0.035) and EE (B=161.90, p<0.0001). Despite no EB differences, 
long sleepers demonstrated lower RMR (B=-73.55, p=0.0002), EI 
(B=-208.70, p=0.0078) and EE (B=-160.351, p=0.0082).
Conclusion: Despite increased obesity, short sleepers demonstrated a 
negative EB, apparently driven by higher EE and RMR (perhaps due 
to obesity). Little or no increased EI was seen, despite predictions from 
lab studies. Reasons for this are unclear. It is possible that short sleep-
ers selectively underreport EI or overreport EE, or that short sleep 
alters RMR.
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Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association 
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DIETARY NUTRIENT INTAKE ASSOCIATED WITH 
SHORT AND LONG SLEEP DURATION: DATA FROM A 
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Grandner MA1,2, Jackson NJ2,3, Gerstner JR2, Knutson KL4

1Psychiatry, University of Pennsylvania, Philadelphia, PA, USA, 
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Introduction: Sleep duration is associated with weight gain and obesity, 
diabetes, cardiovascular disease, psychiatric illness, and performance 
deficits. The role of a healthy diet in habitual sleep represents a largely 
unexplored pathway. This study evaluated associations between habitual 
sleep and dietary/nutritional variables. We hypothesized that habitual 
very short (<5hrs), short (5-6hrs) and long (9+hrs) sleep durations are 
associated with diet.
Methods: Data from the 2007-2008 NHANES were used (n=5,587 
adults age≥18). Sleep duration was categorized as “very short” (<5h), 
“short” (5-6h), “normal” (7-8h), and “long” (≥9h). 24-hour recall of 
diet was obtained using standard procedures. Dietary variables were 
computed based on standard parameters. Covariates included age, sex, 
race/ethnicity, education, income, exercise, and objective BMI. In order 
to account for intercorrelations among nutrients and examine the most 
parsimonious model explaining sleep duration, a stepwise, multinomial 
logistic regression was implemented.
Results: Energy intake varied across very short (2036kcal), short 
(2201kcal), and long (1926kcal) sleep duration, relative to normal 
(2151kcal) sleep duration (p=0.001). Normal sleep duration was asso-
ciated with the greatest food variety (17.8), versus very short (14.0), 
short (16.5) and long (16.3) duration (p<0.001). Associations were 
found across nutrient categories for proteins, carbohydrates, vitamins 
and minerals. In stepwise analyses, significant contributors of unique 
variance included theobromine (long RR=0.910, p<0.05), vitamin-C 
(short RR=0.890, p<0.05), tap water (short RR=0.952, p<0.001; very 
short RR=0.941, p<0.05), lutein+zeaxanthin (short RR=1.123, p<0.05), 
dodecanoic acid (long RR=0.812, p<0.05), choline (long RR=0.450, 
p=0.001), lycopene (very short RR=0.950, p<0.05), carbohydrates (very 
short RR=0.494, p<0.05; long RR=0.509, p<0.05), selenium (short 
RR=0.670, p<0.01) and alcohol (long RR=1.172, p<0.01).
Conclusion: Overall, many nutrient variables were associated with 
short and/or long sleep duration, which may be explained by differences 
in food variety. Future studies should assess whether these associations 
are due to appetite dysregulation due to short/long sleep and/or whether 
these nutrients have physiologic effects on sleep regulation.
Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association 
(12SDG9180007), the National Institute of Environmental Health Sci-
ences (R21ES022931), and the Institute for Translational Medicine 
and Therapeutics, via the Penn CTSA (UL1RR024134). We also wish 
to thank the Centers for Disease Control and Prevention for collecting 
these data and making them available, and the NHANES participants.
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PERSONALITY AND HEALTHY SLEEP
Duggan KA1, Friedman HS1, McDevitt EA1, Cellini N2, Ricker AA1, 
Rowe KM1, Mednick SC1
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Introduction: The personality traits of high conscientiousness (de-
pendability, organization, persistence) and low neuroticism (emotional 
instability) have emerged as important predictors of health, longevity, 
and healthy behavior. Sleep duration is likewise a known predictor 
of health and longevity. However, little is known about personality 
factors and sleep.
Methods: 385 undergraduates (age=19.91±1.54, 48% male) took a sur-
vey that included the Big Five Personality Inventory, Horne-Ostberg 
Morningness-Eveningness Questionnaire, Epworth Sleepiness Scale, 
Sleep Hygiene Index, Pittsburgh Sleep Quality Index, CES Depression 
Scale, and the Perceived Stress Scale. Regressions analyzed associations 
between personality (conscientiousness and neuroticism competing in 
the same model) and sleep characteristics, with age and gender entered 
as covariates when significant.
Results: Conscientiousness was correlated with morningness, better 
sleep hygiene and sleep quality, and less depression, subjective sleepi-
ness and stress. Neuroticism was associated with eveningness, poorer 
sleep hygiene and sleep quality, and more depression, subjective sleepi-
ness and stress. Only conscientiousness predicted chronotype (b=4.4, 
p<.0001). Neuroticism predicted sleep quality (b=1.24, p<.0001) and 
depression (b=6.88, p<.0001). Both conscientiousness and neuroti-
cism made significant independent contributions to the prediction of 
subjective sleepiness (b=-1.0, p=.0004; b=.75, p=.0006), sleep hygiene 
(b=-1.79, p=.0005; b=2.27, p<.0001), and stress (b=-1.66, p=.0014; 
b=5.83, p<.0001).
Conclusion: Conscientiousness predicted better sleep quality and hy-
giene, decreased depression, and lower stress. Highly neurotic people 
showed the opposite pattern. We also replicated previously-recorded 
chronotype differences between the two personality factors. These re-
sults raise the possibility of differing pathways among personality traits, 
sleep, and psychosocial health, suggesting that future studies of person-
ality and health should examine sleep as a potentially important mediat-
ing behavior.

0954
SOCIABILITY AND SLEEP QUALITY IN HEALTHY ADULTS
Khayal I1,2, Butt M1, Moturu ST2, Pentland A2

1Engineering Systems and Management, Masdar Institute of Science 
and Technology, Abu Dhabi, United Arab Emirates, 2MIT Media Lab, 
MIT, Cambridge, MA, USA

Introduction: Previous studies attempting to understand the relation-
ship between an individual’s social behavior and sleep have relied on 
self-reported social information, which is prone to bias and inaccuracies. 
In this study, quantified face-to-face social interactions were captured 
using embedded sensing technology to explore the relationship between 
sociability and sleep quality.
Methods: Twenty healthy individuals (10 couples) were asked to use 
the sleep-monitoring device (ZEO Inc.) headband for 14 nights in their 
home. Device measured sleep quality (ZQ score) was recorded each 
night. Subjects were asked to complete a questionnaire each day about 
their perceived sleep quality. Sociability was defined as the total amount 
of social interaction time a person had on a particular day, normalized 
per subject. These face-to-face interactions were captured using Blue-
tooth proximity sensing in mobile phones. Wilcoxon Rank Sum test and 
Spearman Rank test were used to understand the relationship between 
sleep quality and sociability in the context of reported and ZQ score. 
Both normalized and non-normalized ZQ scores were analyzed.
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Results: Mean sociability was significantly different after nights with 
high and low reported sleep quality (Wilcoxon Rank Sum test p=0.038), 
where the mean sociability was higher when good sleep quality was re-
ported for the previous night. Mean sociability after nights with low ZQ 
scores and nights with high ZQ scores showed no significant differences. 
Reported Sleep Quality was found to be significantly correlated with 
normalized ZQ scores (Spearman rank rho=0.41; p<0.0001). The cor-
relation with actual ZQ score was lower (rho=0.25; p=0.012) than that 
with normalized ZQ score.
Conclusion: In conclusion, sociability was found to be significantly dif-
ferent for high and low reported but not measured sleep quality, even 
though reported and measured sleep quality are significantly correlated. 
This suggests that it may not be the device defined sleep quality, but our 
perceived sleep quality that affects our following day’s sociability.
Support (If Any): This work was partially sponsored by Masdar In-
stitute Fellowship, MIT/Masdar Collaborative Research Grant and by 
AFOSR under Award Number FA9550-10-1-0122.
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SHORT SLEEP DURATION ASSOCIATED WITH DROWSY 
DRIVING AND THE ROLE OF PERCEIVED SLEEP 
INSUFFICIENCY
Maia Q1, Lam B1, Grandner MA2, Findley J2, Gurubhagavatula I3
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Introduction: Sleep deprivation increases sleepiness and may cause ve-
hicular accidents. However, whether self-reported drowsy driving is more 
common in habitual short-sleepers is unclear. Data exploring whether 
subgroups of short sleepers (those who report the most or least unmet 
sleep need) show different risk profiles for drowsy driving are limited.
Methods: From the 2009 Behavioral Risk Factor Surveillance Sys-
tem (N=31,522), we obtained the following self-reported data: 1) sleep 
duration (≤5, 6, 7, 8, 9, or ≥10 hours/night); 2) number of days/week 
of perceived insufficient sleep; 3) among drivers, yes/no response to: 
“During the past 30 days, have you ever nodded off or fallen asleep, 
even just for a brief moment, while driving?” 4) demographics, physi-
cal/mental health. Using 7h/night as reference, logistic regression analy-
ses, population-weighted and adjusted for covariates, evaluated whether 
self-reported sleep duration was associated with drowsy driving. We 
evaluated the full sample, then two additional subsamples separately: 
those reporting insufficient sleep 0 nights/week (N=11,173) or 7 nights/
week (N=3,327).
Results: Overall, 3.6% (N=1,197) reported drowsy driving. Self-identi-
fied short-sleepers reported drowsy driving more often, and long sleep-
ers, less often: ≤5h (OR=3.573, p<0.0001), 6h (OR=1.894, p<0.0001), 
9h (OR=0.329, p=0.006). Among those who perceived insufficient sleep 
7 nights/week, sleep duration was distributed as follows: <5h (36.2%), 
6h (32.7%), 7h (14.5%), 8h (11.52%), 9h (1.9%) and ≥10h (3.3%). 
Drowsy driving was reported more often when sleep duration was ≤5h 
(OR=4.376, p=0.0003), 6h (OR=3.270, p=0.007), or ≥10h (OR=5.514, 
p=0.008). Among those who perceived insufficient sleep 0 nights/week, 
sleep duration was distributed as follows: <5h (3.9%), 6h (13.0%), 7h 
(27.3%), 8h (11.52%), 9h (9.7%) and ≥10h (9.5%). In this group, drowsy 
driving was reported more often among ≤5-h (OR=2.589, p=0.026) and 
6-h (OR=2.955,p=0.007) sleepers.
Conclusion: Drowsy driving was common, and self-identified short-
sleepers reported drowsy driving more frequently in the full sample, as 
well as subgroups based on sleep insufficiency. One subgroup that re-
ported sleeping ≥10hour still perceived sleep as being insufficient, and 
also reported more frequent drowsy driving. This group may represent 
those with undiagnosed sleep disorders.
Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association 

(12SDG9180007), the National Institute of Environmental Health Sci-
ences (R21ES022931), and the Institute for Translational Medicine and 
Therapeutics, via the Penn CTSA (UL1RR024134), and the National In-
stitute for Occupational Health and Safety/Centers for Disease Control 
(RO1OH009149). We also wish to thank the Centers for Disease Con-
trol and Prevention for collecting these data and making them available, 
and the BRFSS participants.
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FRAGMENTED SLEEP IS ASSOCIATED WITH 
ELEVATED NIGHT/ DAY BLOOD PRESSURE RATIOS IN 
NORMOTENSIVE, YOUNG ADULT MEN
Troxel WM1,2, Buysse DJ2, Begley A2, Matthews KA2
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Introduction: Elevated night time/daytime blood pressure (BP) ratios 
are linked with cardiovascular morbidity and mortality, with some evi-
dence demonstrating even greater prognostic value of elevated noctur-
nal BP as compared to daytime BP. A handful of studies, primarily in 
middle-aged to older adults, have examined sleep disturbance as a risk 
factor for nocturnal BP profiles. We examined the association between 
objectively measured sleep in a sample of healthy, normotensive, young 
adult, heterosexual couples.
Methods: Participants were 47 normotensive, healthy married or cohab-
iting couples (94 individuals; mean age = 30.9 years; 81% Caucasian; 
50% female), without sleep-disordered breathing, or other sleep-disor-
ders, as screened using portable apnea monitoring, clinical interviews 
and questionnaires. Ten days of in-home actigraphy were used to mea-
sure total sleep time, sleep efficiency, and fragmentation (as an indica-
tor of restless sleep) and portable apnea monitoring was used to assess 
apnea-hypopnea index (AHI). Ambulatory BP was measured across 48 
hours and night/day BP ratios were calculated. For parsimony, we pres-
ent results for mean arterial pressure (MAP). Hierarchical linear models 
that accounted for nesting within couples examined the effect of sleep 
parameters on night/day MAP ratios.
Results: Greater sleep/wake ratios of MAP (indicating less nocturnal 
dipping) were associated with more fragmented sleep, but only among 
men (interaction term, F(1,68.4)=10.99, p=<.01). This interaction was 
independent of the effects of age, sex, and body mass index. AHI, total 
sleep time, and sleep efficiency were not associated with blood pressure 
ratios in this sample.
Conclusion: These findings highlight the role of fragmented sleep in the 
pathophysiology of cardiovascular disease in men, even in a relatively 
young, healthy cohort. The impact of fragmented sleep may emerge later 
in the life span for women.
Support (If Any): K23 HL093220 supported this research.
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Introduction: Postpartum changes to normal sleep duration are experi-
enced by almost all mothers. Sleep changes at this time have been linked 
with poorer postpartum mood, which can interfere with the develop-
ment of an optimal mother-child relationship, and also with the onset 
of life-long poor sleep patterns. Maternal age at childbirth may have an 
association with sleep duration, with younger mothers tending towards 
longer total sleep. Average age of parturition may also vary between 
ethnic groups.
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Methods: The E Moe Māmā, Sleep and Health in Aotearoa/New Zea-
land study (n=1,189) surveyed a community sample of women during 
the third trimester of pregnancy, at 4-6 weeks and 12 weeks postpar-
tum. Sleep duration data, from a brief telephone survey conducted at 
4-6 weeks postpartum, are presented (n=1,010). Women needed to be 
16 years or older to participate (range 16-46 years). Equal numbers of 
Māori and non-Maori were sought in recruitment, and 36% of women in 
the final sample identified as Maori. Women were asked about their total 
sleep time (TST) in the 24-hours preceding the telephone call.
Results: Mean TST for Māori was 7.73 hours (range 2-16 hours), 
and for non-Māori mean TST was 7.51 hours (range 3-17). On aver-
age, Māori women were significantly younger than non-Māori wom-
en (Māori 27.9 years versus non-Māori 31.9 years, t(986) p=<.0001). 
Approximately 30% of both groups reported TST of ≤6 hours. Longer 
sleepers (>9 hours TST) were twice as likely to be Māori (18%) than 
non-Māori (10%), χ2(2) = 12.6, p = .002.
Conclusion: Given the range of maternal age in this community sample, 
both age and ethnicity should be considered in any studies investigating 
sleep duration in peripartum women.
Support (If Any): This research was funded by the Health Research 
Council of New Zealand (09/233).
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Introduction: It is widely acknowledged that sleep duration and qual-
ity change across pregnancy and that for some women this change is 
extreme. The current study compared the sleep of women during late 
pregnancy with the sleep of women in the general population to under-
stand differences in total sleep time and associated demographic factors.
Methods: Women (16-46 yrs) completed questionnaires on sleep, health 
and mood between 35-37 weeks gestation as part of the E Moe, Māmā: 
Maternal Sleep and Health in Aotearoa/New Zealand study (n=1075). 
Self-reported sleep duration in 24-hrs (TST) and daytime sleepiness 
(Epworth Sleepiness Scale) were compared to data from a representative 
sample of 958 New Zealand women of the same age (Paine et al, 2004; 
Paine et al, 2005). Multivariate analyses were used to determine if TST 
or excessive daytime sleepiness (ESS >10 vs ESS ≤10) were related 
to being pregnant, age (5 yr bands), ethnicity (Māori vs non-Māori) or 
social deprivation (NZ Deprivation Index 1-10).
Results: Being pregnant and older were associated with shorter aver-
age sleep duration (F=3.56, p=.007). Younger pregnant women (<30yrs) 
obtained similar amounts of sleep to those of the same age in the general 
population, but older pregnant women reported less sleep than younger 
pregnant women and, depending on the age bracket, also less sleep than 
those in the general population. The likelihood of excessive daytime 
sleepiness was greater for pregnant women (OR=1.7, 95%CI=1.3-2.3), 
being Māori (OR=1.4, 95%CI=1.1-1.9), and for the 10% most deprived 
(OR=2.0, 95%CI=1.1-3.5). TST was not related to daytime sleepiness.
Conclusion: Age may be an important factor in determining sleep 
duration during pregnancy, although parity may play a role as well. 
Being pregnant, identifying as Māori or being socio-economically dis-
advantaged is related to an increased likelihood of excessive daytime 
sleepiness. Sleep duration was not found to influence daytime sleepiness 
suggesting that changes in sleep quality may be more important.
Support (If Any): This study was funded by the Health Research Coun-
cil of New Zealand (09/233).
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Introduction: Several studies have tried to understand gender differ-
ences in sleep of young adults. While most report women sleeping 
better, some have indicated no differences. In this study, we capture 
detailed sleep parameters to determine any gender differences in sleep 
of young couples.
Methods: Twenty healthy individuals (10 couples: mean age of 28 and 
26.7 in males and females), living in a graduate dorm were asked to fol-
low their normal routine and use a headband sleep-monitoring device 
(ZEO Inc.) in their real-home environment for 14 nights. Total Sleep 
time (TST) and ZQ score (an overall quality sleep indicator by the de-
vice) and other detailed sleep parameters (Time in Light Sleep (TLS), 
Time in Deep Sleep (TDS), Time in REM (TREM) and Wake time 
during sleep (WTDS)) were recorded each night. Sleep parameters of 
male (n=150 nights) and female subjects (n=131 nights) were separated 
and the means of these were compared using Mann-Whitney-Wilcoxon 
Rank sum test.
Results: We found that the means of these two groups showed signifi-
cant differences for all sleep parameters. Men significantly slept better 
and had higher ZQ score, TDS, TREM and TST. Women had longer TLS 
and WTDS. (Males, Females, p-value) (ZQ score:77.8, 67.4, p<0.001); 
(TST: 6.7hours, 6.3hours, p<0.05); (TLS:208min, 227min, p<0.05); 
(TDS:68min, 59min, p<0.01); (TREM:126min, 93min, p<0.001); 
(WTDS:11min, 34.5min, p<0.001). In every couple, the husbands’ mean 
sleep scores were compared to the wife’s mean. We found that husbands 
spent more time in REM sleep and had less WTDS than their wives. 
(Wilcoxon signed rank test p=0.0098 and p=0.048 respectively).
Conclusion: In conclusion, men had better sleep quality than women 
and husbands spent more time in REM and had less wake time than their 
wives in this study. This suggests that in-home assessment of detailed 
sleep parameters of young couples can aid in understanding how these 
differ in a naturalistic setting.
Support (If Any): This work was partially sponsored by Masdar In-
stitute Fellowship, MIT/Masdar Collaborative Research Grant and by 
AFOSR under Award Number FA9550-10-1-0122.
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Introduction: In epidemiological studies, sleep disturbances have been 
linked to an increased risk of Alzheimer’s disease (AD), a neurodegen-
erative disorder in which the accumulation of amyloid proteins plays an 
essential pathophysiological role. Recent mechanistic studies in rodent 
models showed that extended wakefulness is associated with increased 
production and deposition of amyloid β (Aβ) proteins in the brain, and 
that sleep leads to a marked fall in their production. We investigated 
the relation between sleep and Aβ levels in human subjects, using sleep 
deprivation and repeated cerebrospinal fluid (CSF) sampling.
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Methods: Using an indwelling intrathecal catheter, CSF samples were 
collected from 26 healthy male volunteers (40-60 yrs) before and after a 
night with unrestricted sleep (n=13) and before, during and after a night 
of total sleep deprivation (n=13). Aβ42 and Aβ40 concentrations were 
determined at 10 time points (sleep deprivation group) or 6 time points 
(control group) divided over 24 hours. Polysomnographic recordings 
were performed during the entire study period.
Results: The sampling procedure was well tolerated. Control subjects 
slept on average 382 minutes (SD 58.5), with an sleep efficiency of 77.3 
+/- 12.1%. Total sleep time in the deprivation group was 19.1 +/- 31.9 
minutes; 1 subject accumulated a little over 90 minutes of sleep dur-
ing the sampling period. A first analysis of Aβ42 levels showed that af-
ter unrestricted sleep, levels decreased to 91% of baseline. In contrast, 
sleep deprived subjects showed an increase in CSF Aβ42 levels to 109% 
(p<0.05).
Conclusion: We succeeded in translating an animal model to study 
short-term effects of sleep and sleep deprivation on Aβ42 levels into 
a continuous CSF sampling method in healthy volunteers. Preliminary 
data support the hypothesis that during unrestricted sleep CSF Aβ42 lev-
els decline, resulting in diurnal rhythm in Aβ dynamics; and that sleep 
deprivation prevents this nocturnal decrease.

0961
A COUPLE OF HOURS CAN MAKE A DIFFERENCE: SELF-
REPORTED SLEEP CORRELATES WITH PREFRONTAL-
AMYGDALA CONNECTIVITY AND EMOTIONAL 
FUNCTIONING
Killgore WD1,2, Schwab ZJ1, Kipman M1, DelDonno S1, Weber M1,2

1McLean Hospital, Belmont, MA, USA, 2Harvard Medical School, 
Boston, MA, USA

Introduction: Prior research suggests that sleep deprivation is associat-
ed with declines in some aspects of emotional intelligence and increased 
severity on indices of psychological disturbance. Sleep deprivation is 
also associated with reduced prefrontal metabolism and reduced pre-
frontal-amygdala functional connectivity, potentially reflecting impaired 
top-down modulation of emotion. However, prior work has focused 
primarily on the effects of laboratory sleep deprivation. It remains un-
known whether this “functional disconnect” may be observed in relation 
to more typical levels of sleep curtailment that occur in daily life. We 
examined whether self-reported sleep duration the night before the as-
sessment would be associated with these effects.
Methods: Sixty-five healthy adults (33 men, 32 women), ranging in 
age from 18-45 years documented their hours of sleep from the previ-
ous night, completed the Bar-On Emotional Quotient Inventory (EQ-i), 
Mayer-Salovey-Caruso Emotional Intelligence Test (MSCEIT), Person-
ality Assessment Inventory (PAI), and underwent resting-state functional 
magnetic resonance imaging (fMRI). Connectivity data were analyzed 
using the Functional Connectivity Toolbox for SPM8.
Results: Greater self-reported sleep the preceding night was associated 
with higher scores on all scales of the EQ-i but not the MSCEIT, and 
with lower symptom severity scores on half of the psychopathology 
scales of the PAI. Longer sleep was also associated with stronger inverse 
functional connectivity between the right ventromedial prefrontal cor-
tex and right amygdala. Moreover, greater inverse connectivity between 
these regions was associated with higher EQ-i and lower symptom se-
verity on the PAI.
Conclusion: Self-reported sleep duration from the preceding night is 
significantly correlated with inverse prefrontal-amygdala connectivity, 
perceived emotional intelligence, and the severity of subjective psycho-
logical distress. More sleep was associated with higher emotional and 
psychological strength. Findings suggest that functional connectivity of 
emotion regulation systems can be affected even by differences in sleep 
duration that are well within the normal range of nightly sleep.

0962
IMPACT OF SLEEP ON APPROVAL IN MEDICAL 
RESIDENCY EXAM IN BRAZIL
Carlos K1, Carvalho LB1, Prado AF2, Prado LB1, Prado GF1

1Neuro-Sono, Neurology, Universidade Federal de Sao Paulo, Sao 
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Introduction: Sleep has recognized impact on executive functions and 
is essential to cognitive performance, especially to memory consolida-
tion. Children with sleep disorders show learning disabilities and be-
havioral disorders. Adults need 7 to 8 hours of sleep per night. Sleep 
restriction leads to a number of consequences including excessive day 
time sleepiness, neurocognitive impairment, poor psychomotor func-
tion, attention deficits, memory loss, anxiety, damage to quality of 
life, also interfering with motor skills and the process of making de-
cisions. Objective. Evaluate if candidates’ total sleep time (TST) the 
night preceding the exam to access the residency program interferes 
with their performance.
Methods: On the examination day, candidates filled a sleep diary report-
ing how many hours they slept the 3 nights before the exam. Candidates 
were dived in two groups: approved and not approved. We analyzed the 
TST mean the night before the exam, and the proportion of candidates 
approved/not approved according to TST >= 6 hours and TST < 6 hours. 
We used the chi-square and the t Student tests to analyze the data.
Results: Four hundred and forty three candidates participated in the se-
lection process, 121 of these did not agree to participate. The mean TST 
of approved candidates was 316 minutes; the mean TST of the candi-
dates not approved was 370 minutes (p=0.0003). Considering the ap-
proved doctors only 33.7% slept 6 hours or more (p=0.005).
Conclusion: Surprisingly we found out that TST the night before the 
exam was greater in the not approved group. Until now, there’s no 
reasonable explanation for this phenomenon that contradicted our ini-
tial hypothesis. It is possible that the most prepared candidates worry 
more about the approval and are more anxious, causing TST reduction. 
These data contribute to understand the doctors’ performance based 
on their workload.
Support (If Any): Supported by FAPESP 2009/16758-4, 2010/02633-
2, #2010/06188-3.
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THE IMPACT OF RETINAL THICKNESS ON ACTIGRAPHIC 
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ANALYSIS OF THE HEIJO-KYO STUDY
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Kurumatani N2, Ogata N1
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Introduction: Circadian sleep regulation is influenced by environmen-
tal light through the photosensitive retinal ganglion cells in the retina, as 
primary light receptors. It was reported that retinal thinning is associated 
with the ganglion cell loss; therefore, retinal thinning is hypothesized 
as a factor causing circadian disruption, resulting in poor sleep qual-
ity. However, whether retinal thickness is associated with sleep quality 
remains unclear.
Methods: In this cross-sectional analysis of 206 elderly individuals 
(mean age: 75.3 years), we measured the thickness of total retinal lay-
ers (TRL), ganglion cell complex (GCC; from inner limiting membrane 
to inner plexiform layer), and photoreceptors layers (PL; from outer 
nuclear layer to retinal pigment epithelium) using spectral domain op-
tical coherence tomography with an automated segmentation protocol, 
spanning with 6-mm diameter. We also measured actigraphic sleep qual-
ity at 1-min intervals on two consecutive nights. Potential confounders, 
defined as the variables associated with sleep parameters (P <0.25), were 
simultaneously adjusted in the final multivariate regression models.
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Results: The mean (±SD) sleep efficiency (SE) and wake after sleep-on-
set (WASO) were 83.2 (±8.8) % and 53 (±32) min, respectively, and the 
median (interquartile range) sleep-onset latency (SOL) was 22 (12-37) 
min. Univariate linear regression analyses showed that the TRL thick-
ness was marginally to significantly associated with SE, log-transformed 
SOL, and WASO, whereas both GCC and PL thickness were not signifi-
cantly associated with all of the sleep quality parameters. In multivari-
ate regression models, the TRL thickness was significantly associated 
with all of the sleep quality parameters independent of the potential 
confounders (regression coefficient: 0.082 [95% confidence intervals, 
0.028 to 0.136], P <0.01 for SE; -0.006 [-0.012 to -0.001], P =0.02 for 
log-transformed SOL; -0.256 [-0.445 to -0.067], P =0.01 for WASO).
Conclusion: Among elderly individuals, the TRL thickness is signifi-
cantly associated with actigraphic sleep quality, including SE, SOL, 
and WASO.

0964
INSUFFICIENT SLEEP DERIVED FROM SEVEN-DAY DIARY, 
HABITUAL SLEEP TIME, AND ACTIGRAPHY
Nam D1, Racine C1, Coicou C1, Boby A1, Collado A1, Brown C1, Zizi F1, 
Jean-Louis G1,2

1Brooklyn Health Disparities Center, SUNY Downstate Medical 
Center, Brooklyn, NY, USA, 2Sleep Disorders Center, SUNY 
Downstate Medical Center, Brooklyn, NY, USA

Introduction: Mixed results have been reported regarding the preva-
lence of insufficient sleep (<6 hours) in the population. This may be in 
part attributable to use of varying assessment tools (e.g., sleep diary, 
time-use estimate, and actigraphy). This study compared estimates of 
insufficient sleep derived from three measurement techniques.
Methods: Data emanated from a sample of postmenopausal women 
(mean age = 67.71±7.87 years) participating in the Women’s Health 
Initiative study. It included Non-Hispanic White=72%, Hispanic=14%, 
Black=9%, and Other=5%. At the beginning of the study, volunteers es-
timated their habitual sleep time (HST). Thereafter, sleep was continu-
ously recorded for 7 days using the Actillume (ACT) while maintaining 
a seven-day diary (SDD). Volunteers maintained usual daily routines 
including work, intimacy, exercise, and bedtimes. Actigraphic data was 
recorded every minute and quantified based on the MAXACT modality. 
Data were analyzed using ACTION3, an optimized sleep-scoring algo-
rithm yielding average sleep duration for each volunteer.
Results: Using SPSS analysis, 20.6% of the sample reported insufficient 
sleep based on SDD; 15.6% reported insufficient sleep based on HST; 
and 47.4% experienced insufficient sleep based on ACT. Consistent with 
recent interest in relationships between insufficient sleep and obesity, 
we ascertained associations of each of these estimates of insufficient 
sleep with obesity. Logistic regression analysis showed that the odds of 
obesity associated with insufficient sleep varied based on measurement 
techniques. For SDD, odds ratio [OR] was 1.03 (95% CI: 0.52-2.06, 
NS). For HST, OR was 2.26 (95% CI: 1.18-4.29, p<0.01). For ACT, OR 
was 2.13 (95% CI: 1.29-3.50, p<0.001).
Conclusion: Our study shows that estimates of insufficient sleep de-
rived from sleep diaries, time-use estimates, and actigraphy are marked-
ly different from each other. Of interest, insufficient sleep derived from 
actigraphy yielded the greatest odd of being obese, followed by time-use 
estimates. Estimates of insufficient sleep from sleep diary did not show 
significant association with obesity.
Support (If Any): This work was supported by funds from NIH 
(RO1HL78566, R01MD004113, R25HL105444, and P20MD006875).
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Introduction: This is the first study to capture detailed sleep patterns 
and survey information prior- to and during the fasting month of Rama-
dan as subjects naturally lived their lives. Ramadan is the time of month 
when Muslims fast from sunrise to sunset, a time of many behavioral, 
social and sleep changes. In this study we explore the behavioral and 
detailed sleep changes before and during Ramadan.
Methods: Twenty healthy individuals were asked to complete a daily 
survey of dietary, mood and sociability, along with using a head-band 
sleep monitoring device (ZEO Inc.) capturing the detailed sleep signal 
each time they went to sleep for one week before (NR) and two weeks 
during Ramadan (R). Different times of the day were grouped into 8 cat-
egories with a 3 hour span for each. Differences between start of sleep, 
sleep times, dietary and social habits were assessed using a Wilcoxon 
sign-rank.
Results: Start of sleep time showed a significant difference between R 
and NR period. Subjects started their sleep between (4am-7 am) more 
times in R than NR (p<0.001), and started their sleep between (10pm-
1am) more times NR than in R, (p<0.05). Subjects also tended to sleep 
less during the (1am-4am) (p<0.005) and more during (4pm-7pm) time 
period (p<0.05) in R than NR. Subjects ate with more people (p<0.024, 
p<0.001) a heavier meal (p<0.0038, p<0.016) during Iftar (breaking-
fast) meal of Ramadan relative to the lunch mid-day meal of NR and the 
early morning meal of Ramadan relative to the breakfast meal of NR, 
respectively. They also had a heavier dinner meal (p<0.0012) with more 
people (p<0.044) in NR relative to the meal between Iftar and Suhoor 
(morning-meal) in R.
Conclusion: This is the first study to show the specific significant sleep 
time changes between Ramadan and pre-Ramadan along with specific 
social and dietary habits.
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SUBJECTIVE SLEEP QUALITY CORRELATES WEAKLY 
WITH THE OBJECTIVE MEASURES OF SLEEP - 
EVIDENCE FROM MORE THAN TWO THOUSAND 
POLYSOMNOGRAPHIES
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Pellisoli F4, Martins EF4, Montanari C5, Martinez D1,3,4
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Introduction: Sleep disorders are typically underdiagnosed and un-
dertreated, at least in part, because patients are asymptomatic or do not 
perceive their sleep disorders as impairing their quality of life. The cor-
relation of polysomnographic features with symptoms and with the sub-
jective severity of the sleep disorders is weak. The present study aims to 
detect whether multivariate models can predict sleep quality and well-
being in a more robust fashion.
Methods: Patients referred for standard, full-night, baseline polysom-
nography to investigate sleep disorders were included sequentially. The 
following polysomnographic variables were of interest: total sleep time 
(TST); percentages of and latencies to stages N1, N2, N3, and REM; 
and apnea-hypopnea index (AHI). The patients answered question-
naires, including the Epworth sleepiness scale (ESS) and the follow-
ing three questions: 1)”Grade from 0 to 10 your sleep quality”(Sleep 
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quality), 2)”Grade from 0 to 10 your well-being when you wake 
up”(Wakeup quality), and 3)”Grade from 0 to 10 your well-being during 
the daytime”(Daytime quality). These three scores entered as dependent 
variables in stepwise linear regression models using the polysomno-
graphic variables as regressors. Due to the multiple comparisons critical 
alpha was 0.01.
Results: Among 2393 subjects included, 879 (37%) were women. The 
variables entered in the model to predict Sleepquality were TST and 
%N3; Wakeupquality were latencyN2, AHI, %N2, latencyREM, and 
%REM; Daytimequality were latencyN2, latencyREM, and AHI. The 
highest adjusted R-square was 0.03. Adjusting the model for sex, age 
and body mass did not change R-square. Dividing the population in 
groups by severity of sleep apnea did not improve models. The best cor-
relation among the subjective variables was ESS with Daytimequality 
(R= -0.27; P<0.001).
Conclusion: Even including ten variables, the polysomnographic model 
represents weakly the patients’ subjective feelings of sleep quality.
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INCONSISTENCY OF SUBJECTIVE SLEEP-WAKE TIMES 
FOLLOWING OVERNIGHT POLYSOMNOGRAPHY: DIRECT 
VERSUS INDIRECT QUERIES OF TIME
Alameddine Y1, Ellenbogen J1,2, Bianchi MT1,2
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Introduction: The ability of patients to accurately describe their sleep-
wake times plays a critical role in the clinical assessment of patients 
with sleep complaints. However, the accuracy of such reports has been 
questioned in several settings. One important source of variability could 
involve the manner in which questions are posed.
Methods: We analyzed N=960 consecutive clinical diagnostic poly-
somnograms performed in our center in 2012. Each patient completed a 
post-sleep survey regarding subjective estimation of sleep-wake times. 
Direct queries required a response time in minutes or hours for sleep 
latency, total sleep time (TST), wake time. Indirect queries required a 
clock time response, from which time intervals were calculated (e.g., 
time of lights off, time of sleep onset).
Results: The direct response for sleep onset latency (SOL) exactly 
matched the indirect calculation in 58% (n=557). However, the direct 
response was less than the indirect calculation in 34%, by a median 
of 15 minutes (IQ range: 10-30 minutes), and greater than the indirect 
calculation by the same amount in 8%. We then compared time in bed 
(TIB), defined by the times of subjective lights out and subjective final 
wake time, to the sum of directly queried times of SOL, TST, and wake 
time. These measures agreed within 10 minutes in only 11%, and within 
30 minutes for only 36.5%. Individuals with more than 30 minutes dis-
agreement between these values had a median of >1 hour inconsistency. 
These large inconsistencies were twice as likely to involve the TIB ex-
ceeding the sum of the direct queries than vice versa. The inconsistency 
did not correlate with the certainty of responses (Likert scale).
Conclusion: Although the basis of inconsistency remain uncertain, cli-
nicians and researchers should be aware of these common subjective 
errors since self-reported time information is critical in the assessment 
of sleep patterns and complaints.
Support (If Any): Department of Neurology, Massachusetts General 
Hospital; Young Clinician Award, Center for Integration of Medicine 
and Innovative Technology; Harvard Catalyst KL2 Medical Research 
Investigator Fellowship.
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STABLE INDIVIDUAL DIFFERENCES IN 
POLYSOMNOGRAPHIC SLEEP VARIABLES DURING 
DAYTIME SLEEP PERIODS
Winser MA, Bender AM, Van Dongen H
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Introduction: In previous studies, we showed that there are substan-
tial, trait-like individual differences in sleep variables as assessed with 
polysomnography (PSG) during nighttime sleep. To what extent such 
individual differences are also seen during daytime sleep has not been 
systematically investigated. Here we use data from a laboratory-based 
simulated night shift schedule to help fill this gap in knowledge.
Methods: 14 healthy subjects (ages 22-39; 7 females) spent 14 consecu-
tive days and nights in the laboratory. After a baseline nighttime sleep 
opportunity (22:00-08:00) and afternoon transition nap (15:00-20:00), 
subjects underwent two consecutive cycles of 5 night shifts with 4 ten 
hour daytime sleep opportunities (10:00-20:00). In between each cycle 
a morning transition nap (10:00-15:00), nighttime sleep opportunity and 
afternoon transition nap was implemented to mimic most night shift 
workers’ tendency to return to a normal nighttime sleep schedule on 
their days off. After the final night shift, subjects had a morning nap 
opportunity and a final nighttime sleep opportunity for recovery before 
leaving the study. Only data from the three nighttime sleep periods and 
the second and third daytime sleep periods of each night shift cycle were 
PSG-recorded and manually scored according to published AASM crite-
ria. A variance components analysis was performed to assess the stabil-
ity of individual differences in PSG-assessed sleep stage durations and 
latencies across nighttime and daytime sleep periods. Analyses for sleep 
stage durations controlled for total sleep time (TST).
Results: Intraclass correlation coefficients (ICCs) were substantial 
(>0.6) for N2 and N3 durations, moderate (0.4-0.6) for N1 duration, 
and poor (<0.2) for latencies to N1 and N2, across both nighttime and 
daytime sleep periods. ICCs for REM duration, REM latency and N3 
latency were moderate across daytime sleep periods, but poor to fair 
(0.2-0.4) across nighttime sleep periods.
Conclusion: Compared to nighttime sleep periods, daytime sleep peri-
ods exhibited more stable individual differences in REM duration, REM 
latency and N3 latency. The expression of REM sleep is modulated by 
circadian rhythm, and the emergence of stable individual differences re-
lated to REM specifically during daytime sleep may be a result of indi-
vidual variability in circadian pressure for REM sleep.
Support (If Any): Federal Motor Carrier Safety Administration award 
DTMC75-07-D-00006
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CHARACTERIZATION OF SLEEP IN HEALTHY OBESE 
PARTICIPANTS ENROLLED IN A WEIGHT LOSS 
INTERVENTION
Hayes AL, Stephens JD, Allen JK
School of Nursing, Johns Hopkins University, Baltimore, MD, USA

Introduction: Poor quality and insufficient sleep have been associated 
with obesity. This preliminary analysis sought to describe baseline sleep 
characteristics of healthy adults enrolled in a trial studying a technology 
and behavioral-based weight loss intervention.
Methods: Baseline data from a feasibility trial of a smartphone appli-
cation-enhanced weight loss intervention were analyzed. Self-reported 
sleep duration, Patient-Reported Outcomes Measurement Information 
System (PROMIS) sleep disturbance short form and demographic char-
acteristics were collected. Height and weight, waist circumference (WC) 
and blood pressure were measured by a trained technician. Body mass 
index (BMI) was calculated as weight divided by squared height. Fast-
ing lipids values were measured in a standardized laboratory. Pearson 
correlations to evaluate associations between sleep characteristics and 
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covariates and t-tests to assess differences in sleep characteristics by 
gender were performed.
Results: Data from 51 participants were included. Mean (SD) age was 
44.1 (12.0) years, mean (SD) BMI was 34.6 (7.7) kg/m2, 78% (n=40) 
were female and 41% (n=21) were white. Mean (SD) sleep duration 
was 7.0 (1.0) hours and PROMIS sleep disturbance t-score was 50.0 
(7.7). Sleep duration increased and sleep disturbance decreased with age 
(r=0.36, p=0.009, r=-0.29, p=0.04, respectively), but neither sleep dura-
tion nor sleep disturbance were correlated with BMI, WC, blood pres-
sure, or lipid levels. Sleep duration was longer in females than males 
(7.1 (1.0) hours versus 6.3 (0.6) hours respectively, p=0.001), but differ-
ences in sleep disturbances by gender were not found.
Conclusion: In healthy adults sleep duration met recommendations, but 
sleep disturbance was comparable to sleep disturbance in a chronically 
ill population according to PROMIS standardized scoring guidelines. 
Sleep duration and disturbance levels improved with increase in age 
which may be related to improved structure in the lives of middle-aged 
people compared to the lives of 20-30 year olds. Future analyses include 
assessing change in sleep characteristics with weight loss.
Support (If Any): Institutional grant from the Center for Health Behav-
ior, Johns Hopkins University, Baltimore, MD.
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LATE POSTPARTUM RECOVERY FROM SLEEP 
DISTURBANCE
Meekins K, Montgomery-Downs H
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Introduction: Women experience significantly fragmented sleep and 
daytime sleepiness at 6 weeks postpartum, although many are expected 
to return to work by this time. When postpartum women recover from 
this sleep disturbance has not been characterized. The current study 
describes later postpartum sleep, subjective sleep quality, and daytime 
sleepiness.
Methods: Twenty-six primiparous late postpartum women (5.5-31.8 
months postpartum) were compared to existing data from 9 nulliparous 
controls and 72 early postpartum primiparous women (6 weeks postpar-
tum). For all groups, data from a week of actigraphy and corroborating 
electronic sleep diary were used. Women also reported their sleep qual-
ity for each of these nights on a scale of 0-100 (lower scores indicate 
lower sleep quality). Immediately following this week, early and late 
postpartum women underwent standard Multiple Sleep Latency Test 
(MSLT).
Results: Late postpartum sleep efficiency (M=90.4±3.4) was signifi-
cantly higher than early postpartum (M=82.3±5.3), p<.001, and did 
not differ significantly from controls (M=89.5±4.4), p=.53. For subjec-
tive sleep quality, both early (M=68.5±12.9) and late (M=72.2±13.3) 
postpartum women differed significantly from controls (M=84.7±7.5), 
p=.001 and p=.033, respectively; early and late postpartum women did 
not differ significantly, p=.42. There was not a significant difference be-
tween early (M=10.0±4.1) and late (M=10.3±4.8) MSLT scores.
Conclusion: Although late postpartum women have returned to control-
level sleep efficiency, their subjective sleep quality and MSLT scores 
remain similar to those of early postpartum women. These data suggest 
that women may not have recovered from sleep debt accumulated dur-
ing early postpartum. Further longitudinal assessment is needed to de-
termine whether reevaluation of US maternity leave policies to facilitate 
maternal recovery should be considered.
Support (If Any): Funding provided by NIH grant R21HD053836 
(HMD).
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Introduction: Sleep disturbance during pregnancy may serve as a 
marker of or causal factor in obstetrical risk. Activation of inflamma-
tory pathways may represent the pathophysiological link between sleep 
disruption and its medical and psychological impact. Despite the im-
portance of sleep in the obstetrical population, there are no published 
studies definitively linking objective measures of sleep architecture dis-
ruption with maternal and neonatal outcomes.
Methods: This is a prospective observational study of healthy pregnant 
subjects through their entire pregnancy. Subjects wore the Zeo home 
device headband for 7-10 nights per trimester. Zeo-derived total sleep 
time (TST), sleep latency (SL), and sleep stage duration, were averaged 
within trimesters for each subject. Subjective TST and SL were obtained 
from patient diaries. Trimester differences were tested using One-way 
ANOVA with a post-test for a linear trend.
Results: Out of 17 consented patients, we present results from seven 
subjects who completed all three trimesters of monitoring. Wake time 
and SL did not change between trimesters, although we found a trend 
towards decreased TST (minutes) (p=0.10): 461+/-15 (1st trimester), 
433+/-21(2nd trimester) and 415+/-20 (3rd trimester). Interestingly, 
subjective/diary TST remained stable over the trimesters, indicating 
overestimation of TST compared to objective data. Absolute duration of 
REM sleep significantly decreased across trimesters (mean +/- SEM in 
1st, 2nd and 3rd trimester: 136.8+/-8.1 min, 126.2+/-9.9 min, and 97+/-
9.1min; ANOVA p=0.015; post-test for linear trend p=0.005). The per-
centage of REM sleep similarly decreased over the course of pregnancy 
(1st, 2nd and 3rd trimester: 29.4+/-1.2%, 28.6+/-1.7% and 22.9+/-1.2%; 
ANOVA p=0.005; post-test for linear trend p=0.0025). In contrast, abso-
lute duration of light NR and deep NR did not change across pregnancy.
Conclusion: We report a novel approach to objective sleep assessment 
during pregnancy, using a home device allowing longitudinal, prospec-
tive, objective sleep analysis. Our hypothesis is that severity of sleep 
disruption during pregnancy correlates with adverse maternal and neo-
natal outcomes. Preliminary results suggest longitudinal alterations in 
gestational TST and sleep architecture. Once enrollment is complete we 
will extend our analysis to the correlation between sleep disturbance and 
maternal and neonatal outcome, with the aim of identifying sleep-related 
markers of obstetric risk.
Support (If Any): NINDS R25 grant NS065743 (MHB)
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BODY DIMENSION MEASUREMENT FOR DETERMINING 
SUITABLE PILLOW HEIGHT
Shih Y, Cai D
National Yunlin University of Science and Technology, Taiwan

Introduction: One third of our lives passed in sleep. Using an optimum 
pillow can help the cervical vertebra maintain a natural posture. In order 
to provide a reference regarding the optimum pillow height, we measure 
the anthropometric data which are relevant to pillow hight when people 
were lying supine and lateral position in this study.
Methods: 10 healthy subjects(equal numbers of male and female, 
mean age=27 years old) participated in this study. Males’ mean hight 
is 178cm, and females’ is 157cm. 11 body anthropometric data were 
directly measured with Martin-type Anthropometer. The pressure distri-
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bution of head, shoulder and back were measured with Tekscan BPMS 
User Manual pressure pad.
Results: In this study, we identified the pressure distribution curves 
when people were lying supine and lateral positions. Then estimating 
the optimum pillow height by reduplicate points of those curves.
Conclusion: The results indicate that the optimum pillow height of su-
pine position is 9cm(male) and 6cm(female) respectivily. And the ap-
propriate pillow height of lateral lying is 14cm(male) and 13cm(female).

0973
THE EFFECT OF DIFFERENT BED-BOARD TILTING 
ANGLES ON SLEEP QUALITY
Chang Y, Cai D
Industrial Design, National Yunlin University of Science and 
Technology, Yunlin, Taiwan

Introduction: Sleep quality is an important target to judge whether 
the sleep is good or not. Poor sleep quality will not only affect physi-
ology, psychology, but also have influence on cognitive behavior and 
social function. Sleep with head uplift can significantly ease the pres-
sure in nasal cavity. This position is commonly used in curing obstruc-
tive sleep apnea syndrome, which effectively enhance physiological 
condition at sleep.
Methods: The study is taken by subjective and objective sleep quality 
survey on body’s tilting angle when sleep.5 subjects within 20-30 years 
old has involved in the experiments of differ sleep tilting angle. Pitts-
burgh sleep quality index (PSQI) and Cardiopulmonary Coupling (CPC) 
technology for collecting cardiopulmonary signal were taking place in 
the research. The setting angles for experiment are : 15,10,5,0.
Results: (1)Different bed-board tilting angle can improve sleep qual-
ity. (10>5>0>15). (2)Change of tilting angle can shorten waking time 
before asleep. (5>10>0>15). (3)No significant effect were found with 
deep sleep, light sleep, or dreaming time. (4)Enhancing users subjective 
feeling. (5>10>0>15).
Conclusion: To analyzed overall study result, the best tilting angle of 
bed-board that enhance sleep quality is around 5~10.

0974
SLEEPINESS INVESTIGATION FOR TAIWANESE
Lee J, Cai D
Industrial Design, National Yunlin University of Science and 
Technology, Yunlin, Taiwan

Introduction: Sleep quality is an important factor affecting human 
health. The poor sleep quality may cause depression, reduced reaction 
speed decreased work efficiency and language ability recession. Sleepi-
ness may event cause the serious industrial accidents. This study aims to 
survey the situation about sleepiness for Taiwanese.
Methods: Three-hundred and fifty Taiwanese subjects (female 187, 
male 163) were surveyed in this study. The average age of the subject is 
26.0 years (SD= 9.862). The Epworth Sleepiness Scale (ESS) was used 
to survey the sleepiness through internet.
Results: We found that subjects with ESS score of less than 8, 8-9, 
10-15, and greater than 15 were 44.7%, 21.6%, 30.6%, and 3.1%, re-
spectively. The results showed 44.7% of Taiwanese were normal or 
no sleep symptoms.
Conclusion: After the survey we found that the subjects obtained an 
average score of 7.99 points, suggesting that the Taiwanese is a slight 
lack of sleep in general.

0975
CROSS-SECTIONAL CORRELATES OF LONG SLEEP: A 
LONGITUDINAL INVESTIGATION OF THE ALAMEDA 
COUNTY COHORT
Sebastiao YV1, Haire KK2, Schwartz SW1

1Epidemiology/Biostatistics, University of South Florida, Tampa, FL, 
USA, 2Toxicology/Risk Assessment, University of South Florida, 
Tampa, FL, USA

Introduction: Long sleep has been associated with increased mortality 
since initial reports in the 1960’s. Investigators have not been able deter-
mine whether this is due to confounding. We examined consistency of 
covariates for self-reported long sleep taken three times over a period 25 
years using the Alameda Cohort study.
Methods: We used data collected during the 1974, 1994 and 1999 Al-
ameda county survey panels. For each panel year, we used multiple 
logistic regression analysis to identify correlates of self-reported long 
sleep. Potential correlates were obtained from survey questions on the 
demographic characteristics, medical conditions, health behaviors and 
psychosocial factors of the respondents.
Results: The number of self-reported long sleepers was 323 (6.6% of all 
participants) in 1974, 191 (7.0%) in 1994 and 140 (6.6%) in 1999. Self-
reported long sleep was consistently inversely associated with trouble 
getting to sleep at night and lack of physical activity (all three panel 
years), and with older age and depression (two panel years). The odds of 
being a long sleeper were 43% and 44% lower among respondents who 
reported doing physical exercise “sometimes” in 1974, and 1994, and 
54% lower in among those who reported doing physical exercise “of-
ten” in 1999—compared to those who reported “never” doing physical 
exercise. Self-reported arthritis (1994) and diabetes (1999) were signifi-
cantly associated with long sleep in only one panel year.
Conclusion: In addition to confirming aging and depression as two cor-
relates of long sleep, our results reveal a notable relationship between 
long sleep and lack of physical exercise. These factors likely explain 
some of the previously reported association between long sleep and 
mortality.

0976
ESTIMATING INSUFFICIENT SLEEP IN THE US 
POPULATION
Olanrewaju OJ1, Pandey A1, King D1, Addison C2, Zizi F1, 
Jean-Louis G1

1Brooklyn Health Disparities Center, SUNY Downstate Medical 
Center, Brooklyn, NY, USA, 2Center of the Jackson Heart Study, 
Jackson State University, Jackson, MS, USA

Introduction: Previous reports have shown discrepant estimates of in-
sufficient sleep in the U.S. population. Such discrepancies may be at-
tributed to the common use of logistic regression analysis, which may 
be suboptimal considering that prevalence of insufficient sleep is often 
greater than 10%. This study compared estimates of insufficient sleep 
derived from logistic and Poisson regression analyses.
Methods: A total of 40,679 Americans (age range: 18-85 years) who 
participated in the 2009 National Health Interview Survey provided data 
for the analysis. They were recruited using a nationally representative 
cross-sectional household, providing socio-demographic and anthro-
pometric measures. Physician-diagnosed chronic conditions were also 
obtained. Respondents estimated habitual sleep duration using full hour 
units (5 hrs, 6 hrs, 7 hrs, etc.); no information on specific sleep disorders 
was elicited. Weight provided by NHIS were applied in all analyses.
Results: Of the sample, 56% were female; 82% were white and 18% 
were black. Analysis also showed that 42% were married and 16% were 
current smokers. Overall,32% indicated insufficient sleep (≤6 hours). 
We estimated prevalence of insufficient sleep in the following age 
groups: 20-30, 31-40, 41-50, 51-60, 61-70, and >80.Using logistic re-
gression analysis, prevalence of insufficient sleep in the 20-30 age group 
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was 20% (OR=1.20, 95% CI: 1.19-1.2); for 31-40, prevalence was 51% 
(OR=1.51, 95% CI: 1.50-1.52), 41-50, 36% (OR=1.36, 95% CI: 1.35-
1.37), 51-60, 12% (OR=1.12, 95% CI: 1.12-1.14), 61-70; (OR=0.92, 
95% CI: 0.91-0.92). Using Poisson regression with robust variances, 
prevalence of insufficient sleep for each age group was smaller; 20-30, 
14% (OR=1.14, 95% CI: 1.13-1.15), 31-40, 34% (OR=1.34, 95% CI: 
1.33-1.35), 41-50, 32% (OR=1.32, 95% CI: 1.31-1.34), 51-60, 10% 
(OR=1.10, 95% CI: 1.08-1.12), 61-70; (OR=0.94, 95% CI: 0.91-0.92).
Conclusion: Our study demonstrated that use of logistic regression may 
lead to overestimation of the prevalence of insufficient sleep. Poisson 
regression analysis with robust variances may be preferred when the ex-
pected prevalence is greater than 10%.
Support (If Any): This research was supported by funding from the NIH 
(R01MD004113, R01HL095799 R25HL105444 and P20MD006875).
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HIGH FAT INTAKE IS ASSOCIATED WITH 
PHYSIOLOGICAL SLEEPINESS IN HEALTHY NON-OBESE 
ADULTS
Kritikou I, Pejovic S, Vgontzas AN, Fernandez-Mendoza J, Basta M, 
Bixler EO
Psychiatry, Penn State College of Medicine, Hershey, PA, USA

Introduction: In both general population and clinical samples obesity 
is an independent risk factor for excessive daytime sleepiness (EDS). 
Also, studies in animal models have shown that high fat diet promotes 
sleepiness, while extreme food deprivation results in pronounced wake-
fulness. In humans, diet composition has been shown to affect subjec-
tive sleepiness but the association with objective sleepiness is less clear. 
The aim of this study was to test whether in healthy non-obese subjects 
without sleep apnea, diet composition would influence objective day-
time sleepiness.
Methods: Thirty one healthy, non-obese normal sleepers without sleep 
apnea, age range 18-65y, mean body mass index (BMI) 24.06±2.20 kg/
m2 underwent polysomnography for 4 consecutive nights in the sleep 
lab. Mean objective total sleep time (TST) was calculated as the aver-
age of TST of nights 2 and 3 and objective sleepiness was assessed with 
the Multiple Sleep Latency Test (MSLT) on the 4th day. Also, diet was 
assessed on the 4th day and meals were provided 5 times, after each 
MSLT nap.
Results: Partial correlation analyses showed that average MSLT value 
was negatively associated with fat consumption (r=-0.48, p=0.01) and 
positively with carbohydrate consumption (r=0.40, p=0.04), adjusting 
for gender, age, BMI, TST, and total caloric intake. Average MSLT val-
ue was not significantly associated with protein consumption (r=-0.13, 
p=0.54).
Conclusion: These preliminary results suggest that fat consumption 
increases objective sleepiness in otherwise healthy non-obese individu-
als, whereas carbohydrates are associated with alertness. Our findings 
are consistent with previous studies that showed that high fat consump-
tion in contrast to high carbohydrate intake affects adversely subjective 
sleepiness and performance. However, the exact mechanisms involved 
are not known and may include different factors such as cholecystokinin 
and proinflammatory cytokines. Future studies are needed to confirm 
these findings and explore the effects of chronic high fat consumption 
on the quality of life.
Support (If Any): R01 HL64415
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THE ACUTE EFFECTS OF PRE BEDTIME ALCOHOL 
CONSUMPTION ON HEART RATE AND BLOOD PRESSURE 
DURING SLEEP AND AT AROUSAL
Nicholas CL1, Abbie C1, Gourlay CG1, Chan JK1, Colrain IM2,1, 
Trinder JA1

1Melbourne School of Psychological Sciences, The University of 
Melbourne, Melbourne, VIC, Australia, 2Human sleep Research 
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Introduction: At sleep onset there is a marked reduction in heart rate 
(HR), blood pressure (BP). These changes are beneficial for long term 
cardiovascular health and the absence of these changes is thought to con-
tribute to the increased risk of adverse cardiovascular events. Arousal 
from sleep causes reflexive increases in HR and BP, and in disorders 
where repetitive arousal occur (eg sleep apnea) theses surges in HR and 
BP are thought to increase cardiovascular risk. Alcohol consumption is 
known to acutely increase HR during wakefulness and sleep. We investi-
gated whether acute pre-sleep alcohol consumption prevents these ANS 
changes during sleep.
Methods: We evaluated the effect of pre bedtime alcohol consumption 
on HR and BP during pre sleep wakefulness and sleep in 10 healthy 
18-21 year old males (18.7±0.67yrs) under two ‘in laboratory’ condi-
tions. The first with pre-sleep alcohol administration (Dosed to 0.1% 
peak BAC), and the second with a placebo beverage. All abstained from 
alcohol for 48hrs prior to testing. Artefact and arousal (sleep data) free 
epochs were identified, and HR and BP values pre/post beverage con-
sumption were calculated for wakefulness and during stable N2, N3 and 
REM sleep. Arousals from non-REM sleep were also identified. These 
data compared between conditions and pre and post arousal for the 
arousal analysis.
Results: Alcohol increased HR during wakefulness (condition by drink-
ing interaction p<.001) and this was maintained during sleep across all 
sleep stages (p<.001). No alcohol\placebo effects were observed for BP. 
The magnitude of the HR and BP response at arousal response did not 
differ between alcohol or placebo conditions (p<.05) although HR did 
start from a lower baseline.
Conclusion: The findings suggest that pre-sleep consumption of alcohol 
ameliorates the beneficial sleep related changes in autonomic nervous 
system activity and that these changes persist throughout the night, even 
after it is likely that alcohol has been eliminated. Alcohol also alters the 
componets of the cardiovascular response to arousal. The possible long-
term implications of regular pre sleep alcohol consumption include an 
increased risk of cardiovascular disease, which may exacerbate these 
problems in already at risk patients such as those with sleep apnea.
Support (If Any): Australasian Sleep Association (Rob Pierce Grant) & 
NH&MRC (Fellowship #1012195) - CLN National Institute on Alcohol 
Abuse and Alcoholism (AA017320) - IMC.
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Introduction: Insufficient sleep is associated with cardiometabolic risk 
and neurocognitive impairment. Determinants of insufficient sleep in-
clude many social and environmental factors. Assessment of geographic 
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hot/coldspots may uncover novel risk groups and/or targets for public 
health intervention. The aim of this study was to discern geographic pat-
terns in the first dataset to include county-level sleep data.
Methods: The 2009 Behavioral Risk Factor Surveillance System was 
used. Insufficient sleep was assessed with, “During the past 30 days, 
for about how many days have you felt you did not get enough rest or 
sleep?” Responses were bimodal and dichotomized around 15/30 days. 
Data from N=2231 counties was available. Tests for significant spatial 
concentrations of high/low percentages used the Getis-Ord G* statistic 
of local spatial concentration. This approach was chosen due to the na-
ture of missing data. In the version of Getis-Ord used here, G*i repre-
sents the fraction of insufficient sleep percentage units in the immediate 
neighborhood of county i. Values were evaluated against 9,999 random 
permutations, using α=p<0.01.
Results: 84 counties had high insufficient sleep (p<0.01) and 45 had 
low insufficient sleep (p<0.01). Hotspots were found in Alabama 
(1 county), Arkansas (1 county), Georgia (1 county), Illinois (1 coun-
ty), Kentucky (25 counties), Louisiana (1 county), Missouri (4 coun-
ties), Ohio (7 counties), Tennessee (12 counties), Texas (9 counties), 
Virginia (6 counties), and West Virginia (16 counties). Coldspots were 
found in Alabama (1 county), Georgia (2 counties), Illinois (6 coun-
ties), Iowa (6 counties), Michigan (2 counties), Minnesota (1 county), 
North Carolina (1 county), Texas (7 counties), Virginia (12 counties), 
and Wisconsin (6 counties). Several clusters were evident. Notably, the 
17 counties with the highest levels of insufficient sleep were found in a 
contiguous set at the intersection of Kentucky, Tennessee, Virginia and 
West Virginia (all p<0.0002).
Conclusion: Geographic distribution of insufficient sleep in the US is 
uneven. Some areas (most notably parts of Appalachia) experience dis-
proportionately high amounts of insufficient sleep and may be amenable 
to intervention. Further investigation of determinants of geographic 
variability need to be explored, which would aid in the utility of these 
data for development of public health campaigns.
Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association 
(12SDG9180007), the National Institute of Environmental Health Sci-
ences (R21ES022931), and the Institute for Translational Medicine 
and Therapeutics, via the Penn CTSA (UL1RR024134). We also wish 
to thank the Centers for Disease Control and Prevention for collecting 
these data and making them available, and the BRFSS participants.
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IS ACHIEVING GOOD SLEEP A FORM OF SOCIAL 
PRIVILEGE? INVESTIGATING ETHNIC AND 
SOCIOECONOMIC DISPARITIES IN SLEEP HEALTH
Paine S, Gander PH
Sleep/Wake Research Centre, Massey University, Wellington, New 
Zealand

Introduction: Ethnic and socioeconomic disparities in sleep health 
need to be understood to develop equitable strategies to promote good 
sleep, which is becoming a public health priority. This study investigated 
the prevalence and determinants of insufficient and ‘abnormal’ sleep du-
rations in New Zealand (NZ) adults aged 20-59 yrs.
Methods: NZ version of the Munich Chronotype Questionnaire mailed 
to a stratified random sample of 5,000 Māori (the indigenous people) 
and 4,100 non-Māori adults (response rate=54%). Socioeconomic (SE) 
deprivation measured using a validated small-area index (NZDep06). 
Habitual sleep duration (TST/24hrs) categorised as short (<7hrs), nor-
mal (7-8.99hrs), or long (≥9hrs), for scheduled days and free days. 
Insufficient sleep defined as lengthening TST/24hrs by ≥2hrs on free 
days compared to scheduled days. Population prevalence estimated by 
weighting data by actual proportions of age, gender and ethnicity. Logis-
tic regression used to identify independent predictors for short, long and 
insufficient sleep. Independent variables included ethnicity (Māori, non-
Māori), gender, age (decades), SE deprivation (deciles), current chro-

notype (late-, early- neither-type) and employment status (unemployed, 
employed with night work, employed no nights).
Results: 30% of Maori and 23% of non-Maori reported insufficient 
sleep (p<0.0001). Prevalence of short and long sleep also differed by 
ethnicity (all p<0.05 except long sleep on free days). Being Maori, 
younger, more SE-deprived, late-type, and working nights indepen-
dently increased the risk of insufficient sleep. Significant independent 
risk factors for short sleep were being Maori, older, more SE-deprived, 
late-type, unemployed, and night work. Factors that increased the risk 
of long sleep were being Maori, more SE-deprived, and unemployed. 
Being male, older, early- or late-type, and night work significantly de-
creased the risk of long sleep.
Conclusion: Ethnicity and socioeconomic deprivation are strong, con-
sistent predictors of poor sleep health. Targeted interventions are needed 
to reduce sleep health inequalities, including social and economic poli-
cies to reduce SE disparities.
Support (If Any): This project was supported via a Health Research 
Council of New Zealand Eru Pomare Fellowship in Maori Health 
awarded to SJP (HRC 08/547).
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Introduction: Sleep duration is associated with health risks and may be 
differentially experienced among minorities and those of low socioeco-
nomic status (SES). The present study examined nationally-representa-
tive data along multiple dimensions of race/ethnicity and SES.
Methods: The 2007-2008 NHANES were used (N=4850). Sleep dura-
tion was classified as very-short (<5h), short (5-6h), normal (7-8h) and 
long (9+h) sleep. Race/ethnicity was White, Black/African-American, 
Mexican-American, Other Hispanic/Latino, or Asian/Other. Country of 
origin was US, Mexico, other Spanish-speaking, or other. Accultura-
tion was language spoken at home (English, English+Spanish, Span-
ish, other). Socioeconomic position included income, education, health 
insurance (none, public, private), home ownership, and food security 
(full, marginal, low, very low). Multinomial logistic regression analy-
ses examined each variable, adjusting for all others as well as age, sex, 
marital-status, and overall self-rated health.
Results: Compared to Whites, Blacks/African-Americans were more 
likely to report very-short (OR=2.34, p<0.001) and short (OR=1.85, 
p<0.001) sleep, Mexican-Americans reported less long sleep (OR=0.36, 
p=0.032), other Hispanics/Latinos reported more very-short sleep 
(OR=2.69, p=0.025), and Asians/Others reported more very-short 
(OR=3.99, p=0.002) and short (OR=2.08, p=0.002) sleep. Mexico-born 
adults reported less short sleep (OR=0.63, p=0.042) than US-born. Span-
ish-only speakers reported less very-short sleep (OR=0.32, p=0.030) 
than English-only. Compared >$75,000, those earning <$20,000, $25-
$35,000, and $65-$75,000 reported more very-short sleep (OR=2.06, 
2.12, 3.02, respectively; p<0.05); those earning $20-$25,000 reported 
more long sleep (OR=1.84, p=0.046). Compared to college gradu-
ates, more very-short sleep was reported among <9th-grade (OR=2.14, 
p=0.040), 9th-11th-grade (OR=2.50, p=0.009), high-school (OR=2.75, 
p=0.001), and some college (OR=2.52, p=0.003), and increased short 
sleep was seen among 9th-11th-grade (OR=1.51, p=0.004), high-school 
(OR=1.55, p=0.001), and some college (OR=1.51, p=0.001). Those with 
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public insurance reported more very-short (OR=1.67, p=0.31) and long 
(OR=1.83, p=0.011) sleep vs uninsured. Marginal food security was 
associated with very-short sleep (OR=1.79, p=0.031). Very low food 
security was associated with very-short (OR=1.86, p=0.036) and short 
(OR=1.44, p=0.047) sleep.
Conclusion: Minority status and lower socioeconomic position were 
associated with shorter sleep durations, which may increase risk for car-
diometabolic disease and mortality.
Support (If Any): Supported by R21ES022931, K23HL110216, 
UL1RR024134, R01AT003332, and R01MH077900. We wish to thank 
the Centers for Disease Control and Prevention for collecting these data 
and making them available, and the NHANES participants.
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Introduction: Previous research has indicated a relationship between 
increased technology use and disrupted sleep. Among children and 
adolescents, technology use in the bedroom setting is also increasing 
which may further impede the opportunity for optimal sleep. Agrarian 
communities such as the Amish and Mennonite typically use technology 
less than the general population. This pilot study sought to examine the 
relationship between self-reported sleep duration and technology use in 
a sample of 69 adults and children from a Mennonite community.
Methods: Fourteen continuous days of sleep and technology-use 
diaries were collected from 49 adults (MAge=43.57 yrs, SD=15.71, 
Range=20-77; 51% Male) and 20 children (MAge=12.3 yrs, SD=3.73, 
Range=7-18; 70% Male). Sleep diaries asked participants to record their 
total sleep time (TST) and Evening Technology Use (ETU) diaries asked 
participants to indicate whether they used any technology for at least 15 
minutes (yes/no) during each one-hour segment before bedtime (17:00-
18:00; 18:00-19:00; 19:00-20:00; 20:00-21:11; 22:00-23:00). ETU total 
scores ranged from 0-5. Fifty-nine percent of adults and 15% of children 
reported having some form of technology in their bedroom.
Results: Multilevel modeling methods were used to explore the rela-
tionship between TST and ETU between adults and children. Fixed ef-
fects showed a significant main effect of age on TST, such that adults 
had shorter average TST (β=419.31 minutes, SE=18.64) than children 
(β=559.06 min, SE=15.75, p<.01). No significant between-group differ-
ences were found for ETU. There was a significant interaction between 
day of the week (DOW) and age on TST, such that adults’ average TST 
increased by 9.65 minutes (SE=3.22, p <.01) depending on DOW. There 
was also a significant random effect for DOW (τ=36.11, SE=21.65, p 
<.01), suggesting day-to-day variability in TST across groups. There 
were no significant random effects for ETU.
Conclusion: These data suggest children from this sample had higher 
average TST than adults and their TST did not change significantly based 
on DOW as it did for adults. However, daily individual variation in TST 
was found across both groups. Daily technology use in this sample was 
infrequent and likely accounted for the lack of relationship between TST 
and ETU. Because these data are from a small, homogenous sample, 
further exploration of these relationships with advanced data collection 
methods (e.g., actigraphy) and larger, matched comparison groups from 
the general population is needed.
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Introduction: A high percentage of urban-dwelling adults report inad-
equate sleep. The aims of the current study are to determine whether 
people living below poverty have worse sleep quality and to investigate 
whether physical and mental health quality of life (QoL) predict differ-
ences in sleep quality.
Methods: The Healthy Aging in Neighborhoods of Diversity across the 
Life Span (HANDLS) study is an epidemiologic study in Baltimore, 
MD. During the baseline visit participants completed a 12-item Short 
Form (SF-12) Health Survey and approximately four years later dur-
ing a follow-up visit, participants completed the Pittsburg Sleep Quality 
Index (PSQI). Independent t-tests determined poverty status differences 
on the PSQI. Multiple linear regressions stratified by poverty status and 
adjusted for age, sex, race, income, education, medical comorbidities, 
cigarette and alcohol use explored the relation of lower physical and 
mental health QoL with PSQI global and component scores.
Results: The analytic sample included 869 participants [39% male, 51% 
black and 38% living below poverty status] with a mean age of 47 years 
(sd=8.8). Independent t-tests confirmed that people living below pov-
erty status had worse global PSQI scores (p<.01), longer sleep latencies 
(p<.01), worse sleep efficiencies (p<.05), shorter sleep durations (p<.01) 
and greater sleep disturbances (p<.01). For participants with household 
incomes above poverty status, multiple regressions showed that lower 
physical and mental health QoL scores were consistently associated with 
worse PSQI global and component scores. For below poverty status par-
ticipants, lower mental health QoL and/or lower education were consis-
tently associated with worse PSQI global and component scores.
Conclusion: Individuals below poverty status reported more sleep com-
plaints compared with people above poverty status. Factors associated 
with sleep complaints varied for people below poverty status compared 
with people above poverty status. Sleep intervention programs may 
need to target differential pathways to improve sleep for people residing 
within urban environments.
Support (If Any): This research was supported by the Intramural Re-
search Program, National Institute on Aging, NIH.
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Introduction: The current study explores racial differences in sleep 
complaints and determinants of sleep complaints in urban-dwelling 
adults.
Methods: The sample included 592 (Mean age = 44.57, range = 30 - 65; 
62% female) participants of Healthy Aging in Neighborhoods of Dispar-
ities across the Life Span (HANDLS) study, a prospective longitudinal 
epidemiologic study of health disparities in Baltimore, Maryland. Sleep 
complaints were assessed using the global score of the Pittsburgh Sleep 
Quality Index (PSQI) and each of the component scores (i.e., quality, la-
tency, efficiency, duration, disturbances, sleep medication, and daytime 
dysfunction). Data also included demographics, psychosocial factors, 
physical health status, and mental health status. Racial differences in the 
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sleep indices were assessed through t-tests and chi-square tests. Race-
stratified regression analyses were conducted to explore potential racial 
differences in determinants of sleep complaints.
Results: Seventy-nine percent of the total sample reported a PSQI glob-
al score above 5, which is indicative of poor sleep (Mean PSQI global 
= 9.24, SD = 4.28). No significant racial differences were observed for 
the PSQI global score (Whites mean = 9.51 vs. Blacks mean = 8.97). 
Significant racial differences were observed for three PSQI components 
(quality, dysfunction, and latency). Compared to blacks, whites were 
more likely to report poor sleep quality and daytime dysfunction. For 
whites, a history of cardiovascular disease and greater vigilance were 
significant, unique predictors of greater sleep complaints. For blacks, 
greater depressive symptoms and anxiety were significant, unique pre-
dictors of greater sleep complaints.
Conclusion: Adults residing in an urban environment may be at risk 
for poor sleep, regardless of race. The present data, however, suggest 
that determinants of sleep complaints may differ by racial group. Fur-
ther exploring environmental and cultural determinants of sleep may 
be critical for improving sleep within each racial group, particularly in 
an urban environment.
Support (If Any): This research was supported by the Intramural Re-
search Program of the NIH, National Institute on Aging.
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AN INVESTIGATION ON THE PREFERENCE OF PILLOW 
DESIGN IN TAIWAN
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Introduction: Sleep plays an important role to human beings. The func-
tion of sleep to human body is similar to water, air and foods. For the 
sleep duration, human spend one thirds of their life for sleep. This is 
equal to 25 years for a person with an average life span of 75 years old. 
High quality and sufficient sleep is essential and required. Using a suit-
able pillow can get appropriate support on head and neck to maintain a 
natural curvature of spine so that be able to improve sleep quality.
Methods: A questionnaire was used to survey the preference of pillow 
usage of 154 Taiwanese subjects (68 male and 86 female) aging 18-35 
years old.
Results: The results illustrated: 1) the preferred color for female and 
male were warm and cold colors, 2) the preferred form and material 
of pillow was feather pillow, 3) the acceptable price for a single pillow 
was NT$ 125 (4.2 US$), 4) subjects usually went to bedding store and 
shopping mall to buy a pillow, 5) subjects usually bought a pillow for 
2-3 years,
Conclusion: Through the questionnaire survey, various conclusions 
could be made as following: 1) The female subjects preferred cold and 
warm colors whereas the male subjects preferred cold. 2) The most fa-
vorite pillow shape is soft feathers. 3) The most favorite pillow material 
is soft feathers. 4) The most acceptable prices are 501-1000 NT, and 
1001-2000 NT. 5) The most chosen places for purchasing pillow(s) are 
Bedding Stores and Supermarkets. 6) The most chosen time duration 
of purchasing (a) new pillow(s) are once every 2-3 years. 7) 53.7% of 
people were not satisfied of their own pillow(s). 8) The most chosen im-
portant factor for purchasing (a) new pillow(s) is comfortableness, and 
at the second place is its material. 9) Nowadays, the most chosen pillow 
shapes/forms are soft feather (rectangle). 10) Nowadays, the most com-
mon usage of pillow materials is soft feathers. The results can be used as 
reference for pillow design.
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IS THE HYPOCRETIN SYSTEM IMPLICATED IN SIDS 
PATHOPHYSIOLOGY?
Franco P1,2, Inocente C1,3, Kugener B4, Cartallas A4, Buda C1, 
Raoux A1,3, Caudie C5, Dauvilliers Y6, Lin J1
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of Medicine, São Paulo, Brazil, 4Centre Référence Mort Inattendue 
Nourrisson (CRMIN), Lyon, France, 5Département de Biochimie et 
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Introduction: SIDS victims had fewer arousals from sleep than con-
trol infants (Kato AJRCCM 2003). Hypocretin system plays a key role 
in arousal (Sakuray 2007). Aran et al. (2012) showed a progressive in-
crease of CSF hypocretin-1 levels (Hcrt-1) in the first months of life with 
maximal values between 2 and 4 months. The objectives of this study 
were to compare the Hcrt-1between infants died of SIDS and infants 
died of explained caused (ME) and to compare Hcrt-1 between death 
infants and healthy control infants.
Methods: The clinical and biological characteristics of infants died be-
tween 2006 and 2011 were collected in the SIDS reference centre of 
Lyon. Hcrt-1 were measured in infants younger than 2 years who under-
went lumbar puncture (LP) for suspicious infection with negative results.
Results: 115 infants died during this period (19.2/year). These infants 
were 58 (37-130) week-old corrected age (CA). 73.9% had a complete 
evaluation with pathological evaluation. 24.5% had an explained death 
(massive infection with virus (12), bacteria (7), Munchausen (3), car-
diopathy (3), asphyxia (2), long QT (1), b oxidation abnormalities (1)). 
44.1% were SIDS. 31.4% were death of uncertain origin. 34 patients 
had a Hcrt-1 measurements. There was no correlation between Hcrt-1 
and age. Hcrt-1 were lower in ME patients (361 (225-485.9 pg/ml) than 
in SIDS (436 (125.9-482.6 pg/ml) (P=0.05). Patients with infections 
had lower Hcrt-1 than the others (P=0.036). Compared to the healthy 
controls (n=23, 43.5% male, median 41.5 (41-42.9) weeks CA), no dif-
ferences were found for Hcrt-1 between SIDS/ME and control infants. 
However, no dead infants had CSF hypocretin-1 levels higher than 500 
pg/ml compared to control infants (26%) (p=.005). Age represented the 
major difference between controls and dead infants (p=.005)/ controls 
and SIDS (p=.002).
Conclusion: These preliminary results showed that a deficiency in Hcrt-
1 system could be implicated in some cases of SIDS.
Support (If Any): This is not an industry-sponsored study. The study 
was financed in part by a Brazilian Grant “CAPES (Coordination for 
the Improvement of Higher Level Education)” to Clara Inocente. Patri-
cia Franco benefit from a grant “INTERFACE-INSERM-Hôpitaux” to 
finance their research.
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CEREBRAL OXYGENATION IS REDUCED IN THE 
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IMPLICATIONS FOR THE SUDDEN INFANT DEATH 
SYNDROME
Fyfe K1, Odoi A1, Wong FY1,2,3, Yiallourou SR1, Walker AM1, Horne RS1
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Introduction: Preterm infants are at increased risk of the Sudden In-
fant Death Syndrome (SIDS). SIDS is thought to involve cardiovascular 

instability and failure of arousal from sleep. A major SIDS risk factor, 
the prone sleeping position, is associated with reduced blood pressure 
and cerebral oxygenation in term infants. We suggest cerebral hypoxia 
may contribute to impaired arousal in the prone position which would be 
exacerbated in preterm infants. However, the effect of sleep position on 
cerebral oxygenation in preterm infants is unknown.
Methods: 22 preterm infants (27-36 weeks gestation) underwent day-
time polysomnography at three post-term ages: 2-4 weeks, 2-3 months 
and 5-6 months corrected age (CA). Continuous blood pressure (Finom-
eterTM, Finometer Medical Systems, Amsterdam, Netherlands) and ce-
rebral tissue oxygenation index (TOI) (NIRO 200 spectrophotometer, 
Hamamatsu Photonics KK, Tokyo, Japan) were measured. Data was 
collected in quiet (QS) and active (AS) sleep and in the prone and supine 
sleep positions. The effect of sleep position was determined using two-
way repeated measures ANOVA.
Results: Cerebral TOI was approximately 7% lower in the prone posi-
tion in QS at 2-4 weeks and 2-3 months CA (p<0.05) and approximately 
3% lower in the prone position in both QS (p<0.01) and AS (p<0.05) 
at 5-6 months CA. Sleep position had no effect on MAP in either sleep 
state at 2-4 weeks, 2-3 months or 5-6 months CA. At 2-4 weeks and 5-6 
months CA HR was significantly higher in the prone compared to the 
supine position in QS (p<0.05), but no difference was found in AS or at 
2-3 months CA.
Conclusion: In preterm infants, cerebral oxygenation is reduced in the 
prone sleep position despite limited effects of sleep position on cardio-
vascular parameters. We suggest that impaired cerebral oxygenation 
may contribute to the increased risk of SIDS in preterm infants in the 
prone position.

0988
OBSTRUCTIVE SLEEP APNEA IN CHILDREN IS 
ASSOCIATED WITH A DOSE RESPONSE DETERIORATION 
OF OVERNIGHT ENDOTHELIAL FUNCTION
Gozal LK1, Etzioni T2,3, Bhattacharjee R1, Tan H1, Samiei A1, 
Molero Ramirez H1, Bussol Y2, Pillar G2,3

1Section of Pediatric Sleep Medicine, Department of Pediatrics, 
Pritzker School of Medicine, Biological Sciences Division, The 
University of Chicago, Chicago, IL, USA, 2Sleep Laboratory, Rambam 
Medical Center and Technion Faculty of Medicine, Haifa, Israel, 
3Pediatrics Department, Carmel Hospital and Technion Faculty of 
Medicine, Haifa, Israel

Introduction: Restorative sleep is expected to promote improved en-
dothelial function in the morning compared to the evening. However, 
in adults with obstructive sleep apnea (OSA) endothelial function is not 
only adversely affected, but worsens during the night. Data in pediatric 
OSA are scarce, and overnight changes have not been explored. There-
fore, we sought to examine potential associations between pediatric 
OSA and overnight changes in endothelial function.
Methods: 59 habitually snoring children with various degrees of sleep 
disordered breathing (age range, 4 to 16 years) underwent endothelial 
function assessment (reactive hyperemia test by EndoPAT, Itamar Medi-
cal, ISRAEL) in the evening before and the morning after an overnight 
polysomnography. Two brachial occlusion periods (1-min and 5-min) 
were also tested. Potential associations between evening-to-morning 
changes in endothelial function and polysomnographic parameters 
were explored.
Results: Evening to morning changes in children with OSA displayed 
severity-dependent deterioration of endothelial function, similarly with 
1 or 5 minutes of arterial blood flow obstruction during the reactive hy-
peremia test.
Conclusion: In children, deterioration in endothelial function during the 
night significantly correlated with the severity of OSA. These findings 
support our hypothesis that similar to adults, sleep apnea in children re-
sults in endothelial dysfunction. We speculate that in children OSA is 
less commonly associated with cardiovascular (CVS) complications due 
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to the shorter duration of the syndrome, and that if the syndrome would 
have been long enough, children with OSA would have developed CVS 
complications similarly like adults. A methodological conclusion is that 
in children the reactive hyperemia test can be performed with only 1min 
of arterial flow obstruction.
Support (If Any): EndoPAT was provided free of charge by the manu-
facturer.
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GIRLS IS ASSOCIATED WITH DELAYED BREAST 
DEVELOPMENT COMPARED TO GIRLS WITHOUT OSA
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Introduction: Adults with obstructive sleep apnea (OSA) have lower 
sex steroid levels than controls. The purpose of this study is to determine 
whether OSA also interferes with reproductive hormones in adolescence 
by tracking the pace of pubertal development.
Methods: As part of the Tucson Children’s Assessment of Sleep Ap-
nea (TuCASA) prospective cohort study, 172 children underwent home 
polysomnographic (PSG) studies spaced 4-5 years apart. Height and 
weight were measured at both visits and Tanner staging of breasts/
genitals and pubic hair was self-assessed by a pictorial questionnaire at 
follow-up.
Results: Eighty-seven girls and 85 boys of Caucasian or Hispanic eth-
nicity, age 8.9 ± 1.6 years (mean ± SD) at baseline and 13.4 ± 1.6 years 
at follow-up, participated. Twenty-seven percent of subjects were over-
weight or obese at baseline and the majority remained so at follow-up. 
Twenty-six percent of girls and 28% of boys met criteria for OSA, de-
fined as a respiratory disturbance index (RDI) > 1 associated with a 3% 
desaturation (RDI 3%), at baseline. There was an inverse relationship 
between log RDI 3% and Tanner breast stage (coefficient -1.3, p=0.02) 
in girls after adjusting for age (p<0.001), body mass index (p<0.005), 
and ethnicity. On average, girls with OSA at baseline were slightly more 
than 1 Tanner breast stage behind girls without OSA at follow-up. OSA 
did not affect genital development in boys nor pubic hair development 
in either sex.
Conclusion: OSA in preadolescent girls predicts delayed breast devel-
opment relative to girls without OSA. We hypothesize that the sleep 
fragmentation and/or hypoxia seen in OSA interfere with the central 
nervous system components of the reproductive axis.
Support (If Any): This work was supported by grant HL 62373 
from the National Heart, Lung, and Blood Institute. N.D.S. received 
fellowship support from the NICHD National Institutes of Health 
(1K23HD073304-01).
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Introduction: The aim of this study was to evaluate the relationship 
between sleep disordered breathing (SDB) in early infancy and neuro-
developmental outcomes at 3 years of age in children with cleft lip and/
or palate (CL/P). We hypothesize that SDB in infancy will have a nega-
tive impact on neuro-developmental outcomes at 3 years of age that is 
proportional to the severity of SDB in early infancy.
Methods: The families of newborn infants with CL/P participating in 
a study of sleep and breathing underwent a polysomnography (PSG) as 
soon after birth as possible and prior to palate surgery. The 50 families 
who participated in this initial study were approached for this follow-up 
study. Neuro-developmental assessment, using the Bayley Scales of In-
fant and Toddler Development (BSID), was completed at 3 years of age.
Results: Thirty-three infants completed BSID testing at 36.7±1.4 
months (66% response rate); 54.5% were male, 21% had Pierre Robin 
sequence (PRS), and 10% had a syndrome diagnosis. The apnea-hypop-
nea index (AHI) in infancy was 23.9±18.0 events/h. Despite these high 
AHIs, only 5 infants started on SDB treatment. Mean group BSID scores 
fell within standardise normal range (10±3) for all domains; cognitive 
9.5±2.5, receptive language 9.9±2.5, expressive language 8.6±3.1, fine 
motor 10.7±2.9, and gross motor 8.8±2.6. While infants with PRS had 
higher AHI (42.9±20.4 events/h) than both non-syndromic (17.6±13.2 
events/h) and syndromic (27.7 events/h; F stat 7.5,p<0.01) children, 
children with syndromes had lower BSID scores across all domains in 
comparison with both non-syndromic and PRS children. No variable on 
PSG was predictive of neuro-developmental outcome; excluding chil-
dren with syndromes did not alter these results.
Conclusion: Despite high AHI in early infancy, infants with CL/P have 
preserved neuro-development at 3 years of age. SDB, as measured by 
PSG variables, in early infancy does not appear to worsen long term 
neuro-developemental outcomes.
Support (If Any): This study was supported by a J Christian Gillin, 
MD, Research Grant from the Sleep Research Society Foundation.
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TREATMENT FOR SLEEP DISORDERED BREATHING
Biggs SN1, Vlahandonis A1, Walter LM1, Anderson V2, Davey MJ3,1, 
Nixon GM1,3, Horne RS1
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Introduction: Behavioral deficits in children with sleep disordered 
breathing (SDB) are well documented. Over the short-term, treatment 
studies show consistent improvements in hyperactivity and somatic 
complaints yet mixed results for internalizing and oppositional behav-
iors. Whether this behavioral profile is sustained over the long-term is 
unknown. This study aimed to examine the long-term effect of treatment 
of SDB on behavior in school-aged children.



SLEEP, Volume 36, Abstract Supplement, 2013A341

B. Clinical Sleep Science XI. Pediatrics
Methods: Children with SDB and healthy non-snoring controls (mean 
age: 12.8±1.5y; 53% male) underwent repeat polysomnography and 
parent-reported behavioral assessment (CBCL and BRIEF) 4 years fol-
lowing initial testing. Where normally distributed, Repeated Measures 
ANOVA compared differences between Time 1 and Time 2 in Treated 
(N=12), Untreated (N=27) and Control (N=18) groups. Non-parametric 
data were tested using Kruskal-Wallis and Wilcoxon tests.
Results: Age, sex and SES were equivalent between groups. Mater-
nal education was higher in Controls so was used as a covariate. Of 
those treated, 92% (11/12) showed complete resolution of their SDB 
(OAHI<1). There was no change in any of the CBCL sub-scales over 
time with both the Treated and Untreated groups showing significantly 
poorer behaviour scores than Controls at Time 2. Significant Time x 
Group interactions were found on the Initiate (F(2,48)=6, p=0.005) and 
Monitor (F(2,48)=4, p<0.05) sub-scales of the BRIEF with differences 
between the Treated and Control groups at Time 1 no longer evident 
at Time 2.
Conclusion: After 4 years, improvements were seen in the ability to 
initiate activity and self-monitor in children treated for SDB, however 
parents continued to report significantly poorer behavior overall in those 
who received treatment compared to Controls. These results suggest that 
previously reported improvements may be an acute response to treat-
ment. Alternatively early behavioral patterns developed in association 
with SDB may become increasingly habitual over time. The latter has 
substantial implications for the timing of treatment.

0992
SLEEP-DISORDERED BREATHING IN ADOLESCENTS 
ASSOCIATED WITH METABOLIC SYNDROME AND 
INSULIN RESISTANCE: PENN STATE CHILD COHORT
Bixler EO1, Vgontzas AN1, Liao D2, Calhoun S1, 
Fernandez-Mendoza J1, He F2, Rodriguez-Colon S2, VelaBueno A3
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USA, 3Psychiatry, Universidad Autonoma, Madrid, Spain

Introduction: In children and adolescents sleep-disordered breathing 
(SDB) is assumed to be primarily associated with anatomic abnormali-
ties and neurocognitive impairment. The purpose of this study was to 
assess the association between incident SDB and risk for metabolic syn-
drome and insulin resistance in a population based sample of adolescents.
Methods: The Penn State Child Cohort is a representative general pop-
ulation based sample of 700 children aged 5-12 years. This report is 
based on the first 300 subjects that completed their 8-year follow up 
evaluation. The five components of metabolic syndrome were defined 
as: triglycerides ≥ 150; HDL < 40 (boys) & < 50 (girls); blood pressure ≥ 
130/85 mmHg; glucose ≥ 100; and BMI percentile ≥ 95. All blood sam-
ples were collected in the morning after at least 10 hours of fasting. The 
age, gender and minority adjusted mean number of metabolic syndrome 
components and the standard error were calculated comparing those 
with and without incident SDB (AHI ≥ 5), after excluding those with 
baseline SDB. In a similar manner the mean HOMA-IR was compared 
(adjusted for age, minority, gender, and change in BMI percentile).
Results: After adjusting for age, minority and gender the number of 
metabolic syndrome components was significantly higher among ado-
lescents with incident SDB than those without (1.2±0.2 vs 0.7±0.1, 
P=0.007). HOMA-IR was also associated with incident SDB (1.4±0.2 
vs 1.0±0.1, P=0.058).
Conclusion: These data further support the hypothesis that adolescents 
with SDB are associated with increased insulin resistance independent 
of obesity. Most importantly, they have an increased risk for metabolic 
syndrome, which is a major risk factor for coronary heart disease and 
stroke in later life. These findings suggest that SDB in children shares 
many of the pathophysiologic mechanisms for SDB with adults.
Support (If Any): R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499
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EXPERIMENTALLY MANIPULATED SLEEP EXTENSION 
IN ADOLESCENTS WITH ASTHMA: FEASIBILITY AND 
PRELIMINARY FINDINGS
Meltzer LJ, Sundstrom D, White M, Phillips M, Graves S, Szefler SJ
Pediatrics, National Jewish Health, Denver, CO, USA

Introduction: Asthma is the most common chronic illnesses in youth, 
and sleep disruption can be significant, even when asthma is well-con-
trolled. Modifiable health behaviors, such as increased sleep duration, 
may contribute to improved asthma control and daytime functioning. 
This pilot study examined the feasibility of a sleep extension protocol 
for adolescents with asthma, as well as the impact of healthy sleep dura-
tion on asthma symptoms and executive functioning.
Methods: Twelve adolescents (75% male, 58% Caucasian, 25% Hispan-
ic, mean age=13.3, range 12-15) completed a 2-week protocol (baseline 
sleep stabilization week, healthy sleep opportunity week [10 hours time 
in bed for 5 nights]). Daily measures of sleep (diary, actigraphy), lung 
function (morning electronic peak expiratory flow), and asthma (symp-
tom diary) were collected. Parents also completed a modified short-form 
version of the Brief Rating Inventory of Executive Functioning.
Results: Significant differences were found between the baseline (BL) 
and sleep extension (EX) weeks for reported bedtime (BL=22:10, 
EX=20:40, p<.001), actigraphic sleep onset time (BL=22:37, EX=21:36, 
p<.001), and total sleep time (BL=429 min, EX=475 min, p<.001), 
with no significant differences found for reported wake time (BL and 
EX=6:30) or actigraphic sleep offset time (BL and EX=6:24). During 
the baseline week, better self-reported sleep quality was associated with 
fewer reported daytime asthma symptoms (r = -.60, p=.04) and better 
objective daily lung function (r = .59, p=.04). During the sleep exten-
sion week, longer actigraphic sleep duration was associated with fewer 
reported nocturnal symptoms (r=.81, p=.001) and less variability in ob-
jective daily lung function (r =-.57, p=.05). Moderate effect sizes were 
found for parent reported executive functioning, with better functioning 
in the EX week for the working memory (d=.54), plan/organize (d=.42), 
and monitor (d=.53) scales.
Conclusion: This pilot study demonstrates the feasibility of a sleep ex-
tension protocol in adolescents with asthma, with sleep onset during the 
healthy sleep opportunity week earlier than baseline bedtime. Further, 
as adolescents are known for both deficient sleep and non-adherence to 
asthma treatment, these preliminary findings suggest a possible mecha-
nism for poor adherence in adolescents with asthma (i.e., deficient sleep 
leads to poorer executive functioning needed for adherence). Addi-
tional research is needed with larger samples and additional measures 
of lung function.
Support (If Any): This study was supported by K23 MH077662.
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Introduction: Each day, the normal neonatal brain actively creates 
sleep for twice as long as wakefulness. Emerging evidence suggests that 
abnormal sleep physiology during infancy is significantly associated 
with adverse neurologic and behavioral outcomes. Yet sleep as a highly 
regulated brain function has barely been evaluated among critically-ill 
neonates. Our objective was to test the hypothesis that disordered sleep 
reflects central nervous system dysfunction. We evaluated the mathe-
matical distribution of behavioral states and measured sleep fragmenta-
tion in critically-ill neonates.
Methods: Newborn infants (≥35 weeks gestation) judged clinically to 
be at risk for seizures were monitored with 8-12 hour polysomnograms 
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(PSGs). For each infant, the distribution of sleep-wake states and the 
entropy of the sequence of state transitions were calculated. Delta pow-
er from the electroencephalogram (EEG) portion of the PSG was also 
quantified. The Spearman correlation of these results with standardized 
neurologic exam (Thompson) scores was calculated.
Results: Twenty-two infants requiring neonatal intensive care were 
monitored for this pilot study (mean gestational age 39.2±1.5 weeks). 
Increased fraction of quiet sleep correlated with worse neurologic exam 
scores (Spearman rho=0.6, p=0.003), while the proportion of active 
sleep did not (p>0.1). Lower sleep stage entropy showed a trend toward 
correlation with higher (worse) exam scores (rho =- 0.38, p=0.09). De-
creased EEG delta power during quiet sleep, but not the power at other 
frequencies, was also associated with worse exam scores (rho = -0.46, 
p=0.03). These findings remained statistically significant after adjusting 
for gestational age and postmenstrual age at the time of the PSG.
Conclusion: In this initial sample of neonates at risk for brain dysfunc-
tion, increased proportion of quiet sleep and diminished EEG delta 
power during quiet sleep were associated with more abnormal neuro-
logical examination scores. Quantitative PSG analyses may add use-
ful objective information to the traditional neurologic assessment of 
critically ill neonates.
Support (If Any): This research was supported by grants from NICHD 
(K23 HD068402), the Child Neurology Foundation, and the University 
of Michigan’s Janette Ferrantino Award.
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SLEEP HOMEOSTASIS IN TODDLERS: EFFECTS OF 
MISSING A NAP ON SUBSEQUENT NIGHTTIME SLEEP
Lassonde J1, Achermann P2, Rusterholz T1, Kurth S1, Pierpoint L1, 
LeBourgeois MK1

1Sleep and Development Laboratory, Integrative Physiology, University 
of Colorado Boulder, Boulder, CO, USA, 2Institute of Pharmocology 
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Introduction: Early childhood is marked by a shift from a biphasic to 
monophasic sleep schedule. The developmental decline in napping is 
commonly characterized by periods where children nap on some days 
but not on others. Little is known, however, about young children’s ho-
meostatic (Process S) response in night sleep following a missed daytime 
nap. This study addresses this gap by examining the recovery effects of 
missing one nap on subsequent nighttime sleep variables in toddlers.
Methods: 12 healthy children (5 males; age 30-36 months) followed a 
strict sleep schedule for ≥5 days before sleep recordings performed on 
2 non-consecutive days: one after 13h prior wakefulness and another at 
the same clock time but preceded by a daytime nap. Total slow-wave 
energy (SWE) was computed as cumulative slow-wave activity (SWA; 
EEG power in 0.75-4.5 Hz range) over time. Nap and subsequent night 
SWE were added and compared to SWE of the night after a missed nap 
(derivation C3A2 for 10; C4A1 for 2 subjects).
Results: Average nap duration was 90.0 ± 31.0 min. During the night 
following a missed nap, children fell asleep faster (7.6 ± 5.0 versus 35.3 
± 23.5 min; t(11)=4.8, d=1.7, p=.001), slept longer (643.1 ± 19.1 versus 
608.5 ± 35.2 min; t(11)=2.8, d=1.3, p=.02) and showed greater SWA 
(2164.2 ± 454.5 versus 1892.7 ± 428.6 μV2; t(11)=7.2, d=0.6, p<.001). 
SWE for combined nap and subsequent night sleep did not significantly 
differ from the night following nap deprivation (1.66*106 ± 0.13*106 
versus 1.56*106 ± 0.10*106 μV2*30 s; t(11)=1.9, d=0.3, p=.08).
Conclusion: Shorter sleep latency, longer sleep duration, and increased 
SWA in the night following a missed nap indicate toddlers experience 
a homeostatic challenge after prolonged wakefulness. Whether toddlers 
fully recover from missing a daytime nap in the subsequent night war-
rants further examination, including assessment of daytime functioning 
(e.g., emotion processing, mood, cognitive performance).
Support (If Any): NIH R01-MH086566, and Sepracor, Inc. ESRC026 
grants to MKL and SNSF grant 320030-130766 to PA.
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THE IMPACT OF YOUNG CHILDREN’S SLEEP ON 
MATERNAL SLEEP
Mindell JA1,2, Sadeh A3, Kwon R4, Goh D5
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Introduction: The aim of this study was to assess the impact of young 
children’s sleep on maternal sleep in a large cross-cultural sample of 
Asian and Caucasian young children (birth to 6 years).
Methods: Parents of 10,085 children (birth to 6 years) from Australia/
New Zealand, Canada, China, Hong Kong, India, Korea, Japan, Ma-
laysia, Philippines, Singapore, Thailand, United States, and United 
Kingdom completed a modified version of the Brief Infant Sleep Ques-
tionnaire (modified). All questionnaires were completed online.
Results: Overall, there were significant relationships between maternal 
and child sleep for bedtime (r=.47), waketime (r=.58), number of night 
wakings (r=.42), and total nighttime sleep time (r=.28), p<.001. Almost 
half (44.2%) of mothers report that their child’s sleep affects their sleep, 
30.1% believe that their child’s sleep affects their ability to function dur-
ing the day, and only 53.3% of mother report feeling somewhat or very 
confident in managing their child’s sleep. Mothers of younger children 
(0-35 months) report significantly more impact and less confidence than 
mothers of older children (36-59 months), p<.001. In addition, there 
were stronger relationships between child sleep and maternal sleep in 
younger children (0-35 months). Child sleep accounts for 19.4% of the 
variance in maternal perception of the impact on her sleep and 15.5% of 
impact on daytime functioning, with number of night wakings being the 
most predictive child sleep factor.
Conclusion: There is a strong association between children’s sleep 
and maternal sleep, across all age children, although this relationship 
is stronger with younger children (birth to 3 years) than preschool-aged 
children (3-6 years). Mothers report that their child’s sleep significantly 
impacts their sleep and daytime function, and they do not feel confident 
in managing their child’s sleep. Thus, interventions to improve chil-
dren’s sleep and develop good sleep habits, especially from the very 
beginning, are likely to improve the quality of life of the whole child.
Support (If Any): This study was supported by Johnson & Johnson 
Consumer Products Company, Division of Johnson & Johnson Con-
sumer Companies, Inc.
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SLEEP CHANGES BETWEEN CHILDHOOD AND 
ADOLESCENCE IN A GENERAL POPULATION SAMPLE: 
GENDER EFFECTS
Gaines J, Fernandez-Mendoza J, Vgontzas AN, Bixler EO
Psychiatry, Penn State College of Medicine, Hershey, PA, USA

Introduction: There are well documented differences in the sleep pat-
terns between adult men and women. The chronology of these changes 
is not clear. In this study, we compare sleep variables between males and 
females in a sample of adolescents who had previously a polysomno-
graphic study as children.
Methods: A subsample of 300 adolescents (17.2 ± 2.1y, n = 168 male) 
from the Penn State Child Cohort, a representative general population 
sample, underwent a 9-hour PSG at baseline and a second PSG study at 
follow-up after 8.4 y. A repeated-measures ANCOVA compared changes 
in sleep onset latency (SOL), total sleep time (TST), sleep efficiency 
(SE), and percentage of time spent in stage 1, stage 2, REM, and slow 
wave sleep (SWS) between genders.
Results: After adjusting for age at baseline, apnea/hypopnea index 
at baseline, and change in BMI, there was a significant interaction of 
gender and time on TST (p = 0.04) and SE (p = 0.01). Interestingly, 



SLEEP, Volume 36, Abstract Supplement, 2013A343

B. Clinical Sleep Science XI. Pediatrics
while males and females slept the same duration at baseline (459.5 ± 3.6 
minutes and 454.4 ± 4.1 minutes, respectively), males lost significantly 
more sleep at follow-up (-22.0 minutes versus -5.1 minutes; p = 0.04). 
This gender difference is not explained by changes in the percentage of 
time spent in each sleep stage or sleep onset latency (all p > 0.05).
Conclusion: Adolescent males, but not females, slept less at follow-up 
than they did during their original baseline study as children. This change 
cannot be explained by gender differences in sleep stage duration, sug-
gesting that adolescent males are awake more at night. These findings 
suggest that puberty with its hormonal changes is the critical period that 
affects differentially the sleep patterns between the two genders.
Support (If Any): NIH R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499
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REACTION TIME AND SUBJECTIVE SLEEPINESS IN 
YOUNGER AND OLDER ADOLESCENTS ACROSS THE 
WAKING HOURS OF A 28H FORCED DESYNCHRONY 
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Introduction: Homeostatic and circadian factors influence sleep/wake 
cycles and sleep structure. Less is known about the effect of homeo-
static load on cognitive performance between adolescent age groups. 
We measured performance and subjective sleepiness (SS) across the 
waking period of a 28h forced desynchrony (FD) protocol to assess 
performance under different levels of homeostatic load independent of 
circadian phase.
Methods: Twenty-seven healthy adolescents (ages 9.6-15.2 years, 
mean=12.8 SD=1.6 years; 16 females) kept a 2200-0800 time in bed 
schedule for 10 days before completing a 3-week laboratory study. Par-
ticipants completed a 36h constant routine, adaptation night, recovery 
night, and 12 cycles of a 28h FD protocol. Each 28h cycle included 
16h20m wake to 11h40m sleep opportunity. Lights were maintained at 
<20 lux during scheduled wake and <1 lux during scheduled sleep. Each 
participant’s tau was calculated by salivary melatonin onset measured 
across FD cycles. A 10-minute psychomotor vigilance task (PVT) and 
Karolinska Sleepiness Scale were administered as a part of a comput-
erized test battery every 2h while awake. Performance data were av-
eraged within 2h homeostatic bins and within subjects. Mixed effects 
modeling was used to compare median PVT reaction times (MdnRT) 
and SS across the waking period between younger and older adolescents 
(grouped by median split at 13.0 years).
Results: Significant main effects were found for age (F[1,25.4]=4.23, 
p=0.05) and homeostatic load (F[7,173.5], p=0.001) on MdnRT. Older 
adolescents were faster than the younger and MdnRT for both age groups 
increased as homeostatic load increased. We found no significant inter-
action of age group and homeostatic load on MdnRT. Age group did not 
have an effect on SS across the waking day (F[1,24.8]=0.11, p=0.75). 
SS rose with homeostatic load in both age groups (F[7,171,4]=13.44, 
p<0.001). The interaction of age group and homeostatic load on SS was 
not significant.
Conclusion: Older and younger adolescents reported rising levels of 
sleepiness and demonstrated slower reaction time with increased ho-
meostatic load. Reaction time was slower overall in the younger group, 
although the response to increased homeostatic load did not differ from 
older adolescents. Younger adolescents reported a commensurate level 
of sleepiness to the older group. Future analyses will examine additional 
variables and circadian effects.
Support (If Any): MH52415 and MH01358
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CONSEQUENCES OF INSOMNIA WITH AND WITHOUT 
MENTAL DISORDERS IN ADOLESCENTS: RESULTS FROM 
THE NATIONAL COMORBIDITY SURVEY-ADOLESCENT 
SUPPLEMENT
Zhang J1,2, Blank M1, Lamers F1, Hickie I3, Merikangas K1
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Introduction: Using this nationally-representative U.S. adolescent sam-
ple, we aimed to estimate the prevalence and consequences of insomnia 
with and without mental disorders.
Methods: A total of 6,483 individuals aged between 13-18 years old 
in the National Comorbidity Survey-Adolescent Supplement (NCS-A) 
were included in this study. Participants were classified with insomnia 
if they reported difficulty initiating sleep, difficulty maintaining sleep, 
and/or early morning awakening, nearly every day for at least 2 weeks 
in the past year.
Results: In general, when compared with normal controls, participants 
with insomnia + mental disorders had the highest risk of negative out-
comes, followed by participants with pure mental disorders, followed by 
participants with pure insomnia. When compared with controls, partici-
pants with pure insomnia were at a higher risk for suicidality (OR (95% 
CI): 2.61 (1.32-5.18)), poor perceived mental health (OR (95% CI): 2.00 
(1.02-3.95)), and chronic medical conditions (OR (95% CI): 1.94 (1.55-
2.43)). Adolescents with insomnia + mental disorders demonstrated 
even greater rates of these indicators of poor mental and physical health 
compared to those with mental disorders alone (p<0.05).
Conclusion: Insomnia increases the risk of negative health consequenc-
es in adolescents even without comorbidity of mental disorders and it 
potentiates negative consequences comorbid with mental disorders. Fu-
ture studies are needed to develop more effective intervention and treat-
ment strategies for adolescents with insomnia.
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QUALITY OF LIFE OF CHILDREN WITH NARCOLEPSY
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Hôpital Robert Debré, Paris, France, 10Pediatric Sleep Unit, Hôpital 
Femme Mère Enfant, Univ Lyon, Lyon, France

Introduction: Narcolepsy-cataplexy (NC) is caused by a deficiency of 
hypocretin-1 peptides released from the dorso-lateral hypothalamic neu-
rons probably through autoimmune destruction of hypocretin cells. As 
EDS is the major symptom, it undoubtedly has a severe impact on health 
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related quality of life (HRQL). To evaluate the health related quality of 
life in children and adolescents with narcolepsy.
Methods: Clinical (Children’s Depression Inventory [CDI], adapted 
Epworth sleepiness score [AESS], Pediatric Daytime Sleepiness Scale 
(PDSS), health related quality of life (HRQL) [VSP-A], Parents Rating 
Scale-Revised [CPRS-R], fatigue scale, ISI (insomnia severity index), 
sleep (polysomnography and multiple sleep latency tests), and biologi-
cal (HLA typing, CSF hypocretin-1 levels) characteristics of children 
and adolescents with primary narcolepsy were collected in the National 
Reference Centers for Narcolepsy.
Results: The cohort included 117 children (65 boys; 59 de novo patients) 
with a mean age of 11.6± 3.1 years at diagnosis (43 % were 10 years old 
or younger). Obesity was found in 60% of the sample. Cataplexy was 
present in 81% and DQB1*0602 was positive in 91%. CSF hypocretin-1 
mean level was 31±46 pg/mL (n=20). Twenty-five percent had clinically 
significant symptom of depression (CDI >16), 7% had a high level of 
Attention Deficit /Hyperactivity Disorder (ADHD) symptoms (CPRS-R 
>75). Narcolepsy seriously impacts HRQL in terms of vitality, physical 
well- being and leisure activities, especially in children. Depression was 
the factor that affected the most the quality of life (51%), followed by 
conduct problems (24%), hyperactivity (15%), fatigue (15%), daytime 
sleepiness (11%), anxiety (11%) and insomnia (7%). Known factors de-
creasing quality of life such as female gender and adolescence were also 
found in this population. Obesity, AHI, diagnosis delay, disease duration, 
presence of cataplexy or treatment had no effects on these parameters.
Conclusion: Narcoleptic children and adolescents were at high risk of 
poor HRQL. Depressive symptoms had a major impact on HRQL. We 
recommended a more thorough assessment and management of psycho-
logical health in this population.
Support (If Any): This is not an industry-sponsored study. The study 
was financed in part by a Brazilian Grant “CAPES (Coordination for 
the Improvement of Higher Level Education)” to Clara Inocente and a 
French Grant “PHRC AOM07-138” from the French Health Ministry 
(Assistance Publique-Hôpitaux de Paris)” to Isabelle Arnulf. Patricia 
Franco and Isabelle Arnulf benefit from a grant “INTERFACE-IN-
SERM-Hôpitaux” to finance their research.
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Introduction: The CRSP is a comprehensive self-report sleep measure 
for children, including Sleep Patterns, Sleep Hygiene (Caffeine, Bed-
time Activity, Location, Environment) and Sleep Disturbance (Fear/
Worry, Restless Legs, Parasomnias, Insomnia). Preliminary psychomet-
rics for the Sleep Hygiene Index (SH) and Sleep Disturbance Scales 
(SD) of the CRSP from a larger sample are presented to determine its 
utility in adolescents.
Methods: Adolescents in community and clinic settings completed the 
CRSP. 564 adolescents (Mean age = 14.8 + 1.42 y) participated (39.2% 
male; 79.8% White, 9.3% Black, 4.6% Hispanic, 5.8 % Asian). Unidi-
mensionality of the SD subscales was estimated. Subscale scores of the 
Adolescent Sleep Hygiene Scale (ASHS) and items from the parent-
report Kosair Sleep Questionnaire were used to examine convergent 
validity. Concurrent validity was obtained by group comparisons. Test/
retest reliability was examined (n = 42; 8 weeks between administra-
tions). Construct validity was evaluated via group comparisons, control-
ling for age where appropriate.

Results: Internal consistency for the SD scales were acceptable (alphas 
> 70), except for Fear/Worry (α = 0.66). Test-retest reliability was strong 
for SH subscales (r = .68 - 1), but poor - strong on the SD subscales 
(r = .33 - .78). The clinical group, 17 - 18 year olds, frequent nappers, 
and poor sleepers reported significantly more problematic SH and SD 
on select subscales. Concurrent validity was demonstrated for Caf-
feine, Activities, Location, and Environment subscales. Significant as-
sociations were found among Environment (r = -.5, p = .05), Location 
(r = -.6, p = .01), and Activity (r = .45, p = .05) subscales and the ASHS, 
and Snoring (rs = .49, p = .05), Nightmare (rs = .32, p = .05), and Enure-
sis (rs = .62, p = .01) items and the Kosair.
Conclusion: Preliminary psychometrics suggest the CRSP is a reliable 
and valid self-report measure of adolescent sleep habits.

1003
THE IMPORTANCE OF INCLUDING FATHERS’ SUBJECTIVE 
REPORTING TO PROBE CHILDREN’S PROBLEMATIC 
SLEEP
Smith L, Lobb C, Galland BC
Women’s and Children’s Helalth, University of Otago, Dunedin, New 
Zealand

Introduction: In many studies and clinical settings, problematic sleep 
in children is defined as such if the mother states it is a problem for 
her. Evidence of the detrimental effects on the mother of a child with 
problematic sleep is vast; however there are few studies that collect in-
formation relating to the impact on the child’s father. In a New Zealand 
sample of 3 year old children, we aimed to investigate the concordance 
of mothers’ and fathers’ subjective reporting of their child’s sleep as be-
ing problematic.
Methods: In 2011, parents of 911 children born at Dunedin Public 
Hospital three years prior, completed a questionnaire about their child’s 
sleep and sleep hygiene. The questionnaire included 17 problematic 
sleep variables and 13 sleep hygiene variables and was designed to seek 
information about the child’s daytime practices, routines that surround 
bedtime, and sleep patterns. Both mothers and fathers reported on their 
child’s sleep as being problematic or not on a 4-point rating scale.
Results: Almost as many fathers (24.4%) as mothers (26.4%) reported 
their child’s sleep as a problem for them. However the strength of agree-
ment was worse than by chance alone within the 837- mother/father dy-
ads (kappa=-0.002): 19.5% agreed their child’s sleep was a problem and 
31.4% agreed it was not. If fathers stated their child’s sleep was a prob-
lem for them, significant associations were seen for the sleep hygiene 
score (odds ratio = 1.35; 95% CI, 1.07 to 2.70) and the problematic sleep 
score (odds ratio = 5.25; 95% CI, 4.01 to 6.88).
Conclusion: The unique study findings of the discordance between 
mothers’ and fathers’ perception of their child’s sleep as problematic, 
and fathers’ perceptions linked to both the problematic sleep score and 
sleep hygiene score, highlight the importance of including fathers’ sub-
jective reporting in questionnaires and probing problematic sleep.
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SLEEP-DISORDERED BREATHING, EXECUTIVE 
AND COGNITIVE FUNCTIONING, AND ACADEMIC 
PERFORMANCE IN A SAMPLE OF NEW ZEALAND 
CHILDREN: A STRUCTURAL EQUATION MODELING (SEM) 
APPROACH
Luo R1,2, Schaughency E2, Gill A1, Lobb C1, Galland BC1
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Introduction: Sleep-disordered breathing (SDB) is relatively common 
in young children, with an estimated prevalence of 10-12%. Studies of 
older school-aged children have found a link between poorer school per-
formance and SDB symptoms. How and at what age these links emerge 
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is unclear. We examined whether SDB was associated with poorer ac-
ademic performance (AP) in 6-year-old New Zealand children, using 
SEM to explore potential pathways linking SDB to AP, considering de-
mographic and health correlates of SDB or AP.
Methods: Participants were 163 children (mean age 6.3 years), who had 
been at school for 17 months on average. SDB scores were calculated 
from parental questionnaire responses and physical examination. Execu-
tive functioning (EF) was assessed via the Statues NEPSY-II subtest and 
parent and teacher ratings, verbal and nonverbal cognitive functioning 
via WPPSI-III subtests, and AP via researcher-administered literacy and 
numeracy tasks and teacher report.
Results: Model 1, controlling for SES and BMI, found SDB directly 
predicted lower EF and verbal and nonverbal performance. BMI cor-
related with SDB, also predicting EF with a trend toward poorer verbal 
performance (p = .08). Lower SES was marginally associated with SDB 
(p = .07) and positively associated nonverbal performance. Poorer EF, 
in turn, was negatively associated with verbal performance, with verbal 
and nonverbal performance significantly positively associated with AP. 
Model 2, controlling for child’s gender, also found indirect paths from 
SDB to AP through EF and verbal and nonverbal performance, with a 
significant link between EF, verbal and nonverbal performance. Where-
as gender was not associated with SDB, being male was associated with 
lower EF but higher nonverbal performance.
Conclusion: In both models, although SDB and AP were correlated, the 
pathway from SDB to AP was indirect. Preliminary findings suggest that 
relations between SDB and AP could be partially mediated by children’s 
cognitive functioning, even after controlling for BMI, SES and gender.
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TO SLEEP OR NOT TO SLEEP: A LONGITUDINAL AND 
OBJECTIVE STUDY IN AFRICAN AMERICAN CHILDREN
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Introduction: Studies have shown that children in our society are likely 
to obtain insufficient sleep. To date the vast amount of sleep studies 
however are based on parental reports. Previous survey research sug-
gested that poor sleep occurs more frequently in minorities.
Methods: We aimed to characterize sleep patterns of African American 
children by three separate two-week 24-hours actigraphic recordings 
over three months.
Results: Findings reflect data of children with a mean age of 5.4±1.7 
years old of which 54.2%were girls. They slept at night 6.51 hours and 
at daytime inconsistently 1.42 hours, likely being noon-naps during the 
week and afternoon-naps on Saturday and Sunday. Variability in qual-
ity of sleep, and also nighttime sleep duration, especially on Friday and 
Saturday, was characteristic. The highest variability was noted in sleep 
onset and offset latency, and the quality of napping. Examining the day-
time and nighttime sleep change interrelation was suggestive of “catch-
up” daytime sleep.
Conclusion: At nighttime children slept half of the amount of what 
would be expected developmentally, with diurnal sleep fluctuations like-
ly being a need and a chance. Interventions might emphasize on creating 
optimum opportunities to sleep.
Support (If Any): We would like to thank each of the participating fam-
ilies, community centers and their representatives, Philips-Respironics 
and especially my students Calista and Odochi for their enduring and 
successful efforts throughout this project. This work was performed 
when the first author worked at the Department of Pediatrics, Pritzker 
School of Medicine, The University of Chicago, Chicago, Illinois, USA 
This study was financially supported by the Consortium to Lower Obe-

sity in Chicago Children (CLOCC) subcontract Chicago Community 
Trust grant no. C2010-01060.
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Introduction: The aim of this study was to investigate the types of con-
cerns submitted to an Ask the Expert feature of an iPhone based applica-
tion for sleep in infants and toddlers.
Methods: Data were collected from 49,396 consecutive users of a free 
publicly-available app for the iPhone over a 10-month period. Of these, 
899 (2.02%) submitted 1286 questions to an Ask the Expert section. 
This study was IRB approved and all users provided consent.
Results: There were 1286 questions submitted across the 10-month pe-
riod (2.02% of users), with questions primarily presented by mothers 
(77.9%). Questions by parents of infants (3-11 months) were most likely 
submitted (57.3%), followed by newborns (0-2 months; 21.7%) and 
toddlers (12-36 months; 15.9%), with the average age of the child 10.4 
months (SD=21.60). There were equal number of questions submitted 
by parents of boys (49.3%) and girls (50.7%). The primary concerns of 
users regarded sleep problems (24.2% of all questions submitted), night 
wakings (22.0%), and general sleep questions (20.9%). Less frequently, 
questions related to napping (14.8%), bedtime (13.9%), and sleep safety 
(4.1%) were submitted. Questions were submitted most frequently be-
tween 6:00 p.m. and 11:59 p.m. (38.5%), followed by between 12:00 
p.m. and 6:00 p.m. (24.0%), between 6:00 a.m. and 11:59 a.m. (19.3%), 
and between 12:00 a.m. and 5:59 a.m. (16.4%).
Conclusion: Overall, an application for sleep issues in young children 
appears to be quite popular for parents of young children, with almost 
50,000 users in less than one year. Of those users who submitted a ques-
tion, they were primarily regarding infants and almost half of all ques-
tions were about sleep problems, including night wakings. Interestingly, 
over one-third of questions were submitted after 6:00 p.m. but before 
midnight, with an additional 16% of questions submitted between mid-
night and 6:00 a.m. These findings may indicate that parents often seek 
sleep-related advice at times when information is not readily available, 
thus attesting to the need for accessibility of health-related information.
Support (If Any): This study was supported by Johnson & Johnson 
Consumer Products Company, Division of Johnson & Johnson Con-
sumer Companies, Inc.

1007
“USEFULNESS OF THE SPANISH VERSION 
OFTHE PEDIATRIC SLEEP QUESTIONNAIREAS A 
PREDICTOROFOBSTRUCTIVE SLEEP APNEASYNDROME”
Rosso K1, Krakowiak M1, Mesa T1, Bertrán K2, Pincheira E1, 
Pinochet F3, Brockmann P1,2

1Sleep Medicine Center, Department of Neurology, School of 
Medicine, Pontificia Universidad Católica de Chile, Santiago, Chile, 
2Division of Pediatrics, School of Medicine, Pontificia Universidad 
Católica de Chile, Santiago, Chile, 3Universidad Austral de Chile, 
Santiago, Chile

Introduction: Obstructive sleep apnea (OSA) affects 0.7 ± 3.0% of chil-
dren. Polysomnography (PSG) is its diagnostic gold standard. The aim 
of this study was to analyze specific questions from the Pediatric Sleep 
Questionnaire (PSQ) as predictors of OSA. 
Methods: Between 2007-2012, we analyzed under a cross sectional 
model, the cases of children aged 2-15 years old, with concurrent 
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PSG and PSQ at the Center for Sleep Medicine. OSA was defined as 
a mixed/obstructive apnea/hypopnea index (MOAHI) ≥ 1 on PSG. Di-
agnostic test accuracy analysis was conducted. We calculated therefore: 
positive predictive value (PPV), negative predictive value (NPV), odds 
ratio (OR), confidence interval (CI), likelyhood ratio (LR) and area un-
der ROC curves (AUC).
Results: We included 72 patients, 66% were male. Age:median (inter-
quartile range): 9.1 (5.5) years. 45.8% had OSA. Six questions were 
significantly associated with MOAHI, those with the best diagnostic test 
accuracy were: Have you ever seen your child stop breathing during 
the night? PPV:80%, VPN:63.6%, OR 7 (CI 1.86-25.8), LR(+)4.7, AUC 
0.67. Have you ever had to shake or wake up your sleeping child to 
get him/her to breathe? PPV:82%, OR 6.9 (CI 1.53-15). LR(+)5.3, AUC 
0.61. Has any doctor ever said that your child has a highly arched palate? 
PPV:77%, OR 5.4 (CI 1.4-20) LR(+)4, AUC 0.62.
Conclusion: There was a good diagnostic test accuracy of specific items 
of the spanish version of the PSQ for prediction of OSAThe most rel-
evant questions for predicting OSA are related to the quality of breathing 
during sleep, such as stopping breathing and the need to move the child 
to continue breathing. By applying these questions in our daily practice, 
we can better select patients requiring polysomnography.

1008
DIAGNOSTIC AGREEMENT BETWEEN CLINICIANS AND 
POLYSOMNOGRAPHY (PSG) FOR CHILDREN EVALUATED 
FOR SLEEP-DISORDERED BREATHING
Sivan Y, Farber M, Tauman R, Greenfeld M
Pediatric Pulmonology, Critical Care and Sleep Medicine, Dana 
Children’s Hospital, Tel Aviv Medical Center, Tel Aviv University 
Sackler Faculty of Medicine, Tel Aviv, Israel

Introduction: Many children with obstructive sleep apnea syndrome 
(OSAS) are referred to adenotonsillectomy based on clinical evaluation 
without PSG. Objectives. To investigate the probability of diagnosing 
OSAS by clinical evaluation in relation to the severity of OSAS defined 
by PSG.
Methods: 715 consecutive children referred for suspected OSAS due to 
adeno-tonsillar hypertrophy were prospectively evaluated by one of three 
pediatric sleep specialists for the probability that the child has OSAS using 
a 5 grade clinical score (CS): 0 = no OSAS, 1 = very small probability, 2 
= mild-moderate probability, 3 = high probability, 4 = the child definitely 
has OSAS. Scores were compared to PSG, specifically to apnea-hypopnea 
index (AHI) and to the overall PSG summary (PSG-SUM) graded as: nor-
mal (0 points), primary snoring (PS) (1 point), and mild, mild-moderate, 
moderate, moderate-severe and severe OSAS (2-6 points respectively).
Results: Median age was 3.5 years (IQR = 2.2-6.0). CS grade 0 correct-
ly estimated normal PSG-SUM in 64%, normal-mild OSA in 88% and 
AHI<1 in 50% (negative predicting values 83%, 87% and 82% respec-
tively), and wrongly estimated as “normal” 13% of cases with moderate-
to-severe OSAS (PSG-SUM 4-6) and 11% with AHI >5 (false negative). 
CS grade 4 correctly estimated OSAS requiring treatment (PSG-SUM 
3-6) in 73%, AHI >1 in 84% and AHI >5 in 52% (positive predicting 
value 73%, 84% and 76% respectively), but wrongly estimated OSAS 
in 27% normal or PS cases and 16% with AHI<1 (false positive). The 
odds ratio for CS=4 of having abnormal PSG-SUM was 3.75 (95% CI 
2.38-5.89, p<0.001) and 1.78 (95% CI 1.17-2.70) for CS=3 (p=0.007).
Conclusion: Clinical evaluation, even by experienced sleep specialists, 
cannot replace PSG in referring children to adenotonsillectomy. It is im-
portant to examine whether these findings hold also for ENT doctors 
who do not use PSG for decision-making prior to surgery.

1009
THE RELATIVE IMPACT OF WAIST CIRCUMFERENCE 
AND SLEEP DISORDERED BREATHING ON 
NEUROBEHAVIORAL PROBLEMS IN YOUNG CHILDREN: 
THE PENN STATE CHILD COHORT
Spurkeland N, Calhoun S, Fernandez-Mendoza J, Vgontzas AN, 
Bixler EO
Psychiatry, Penn State College of Medicine, Hershey, PA, USA

Introduction: Inconsistent results have been reported on the associa-
tion of sleep disordered breathing (SBD) and obesity with neurobehav-
ioral problems in children. In this study, we examined the association of 
objectively measured SDB with neurobehavioral problems in a large, 
population sample of young children and explored the effect of obesity 
on that relationship.
Methods: Seven hundred school-aged children (5-12 years old) from 
the Penn State Child Cohort, a representative general population sample, 
underwent a 9 hour overnight polysomnography and parent completed 
Pediatric Behavior Scale (PBS). Waist circumference, apnea/hypopnea 
index (AHI), and standardized scores from the PBS were used as con-
tinuous variables.
Results: Univariate analyses showed that both AHI and waist circum-
ference were positively associated with hypoarousal . Multivariate anal-
yses showed that waist circumference mediated the association between 
AHI and hypoarousal, even after adjusting for confounders such as age, 
gender, race and total sleep time. Furthermore, waist circumference, but 
not AHI, was positively associated with depression, inappropriate so-
cial behavior, self esteem, and social isolation, and negatively associated 
with hyperactivity, even after adjusting for confounders. Age mediated 
the association between waist circumference and school problems.
Conclusion: Consistent with studies in adults, our data showed that the 
association of SDB with sleepiness, as indexed by more hypoarousal 
and less hyperactivity, is mediated by metabolic factors in young chil-
dren. Importantly, our study shows that waist circumference is a better 
predictor of mood and behavioral problems than SDB per se in young 
children. Finally, school problems in heavier children are more likely to 
occur at an older age.
Support (If Any): R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499

1010
SCREENING OF CENTRAL SLEEP APNEA BY NONLINEAR 
DYNAMICS OF HEART RATE VARIABILITY IN PRETERM 
NEONATES
Stéphan-Blanchard E1, Décima P1, André L1,2, Delanaud S1, 
Chardon K1, Telliez F1, Bach V1

1PériTox-INERIS (EA 4285 - UMI 01), University of Picardy Jules 
Verne, Amiens, France, 2Department of Pediatrics, Amiens University 
Medical Center, Amiens, France

Introduction: Preterm infants with impaired autonomic control are at 
greater risk of sudden unexpected death from potentially life-threatening 
events during sleep, such as severe central apneas. Nonlinear heart rate 
dynamics analysis provides valuable information on subtle abnormali-
ties in cardiovascular regulation. Here, we evaluated 1) the influence 
of the apneic status on heart rate variability (HRV), and 2) the dis-
criminant power of linear and non-linear HRV parameters in sleeping 
preterm neonates.
Methods: Cardiac autonomic control was assessed according to sleep 
stages in 33 preterm neonates (postmenstrual age: 36.2±1 weeks, weight 
at study: 2062±276 g) recorded polygraphically. Healthy infants with 
few apneas (control group, n=10) were compared to 1) infants with fre-
quent but simple apneas (moderate group, n=14), and 2) infants with 
frequent and severe (severe group, n=9). Time- and frequency-domain 
linear parameters, as well as fractal and complexity measures of heart 
rate dynamics were used to characterize HRV. HRV parameters and ap-
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neic status were the correlated using receiver-operating characteristic 
curves and logistic regression analysis.
Results: There was no significant intergroup difference when consid-
ering the time- and frequency-domain parameters. Interestingly, fractal 
and complexity measures showed significant, sleep stage-dependent ef-
fects of apneic status on autonomic nervous activity in the severe group 
only. Discriminance analysis pointed out that pooled active and quiet 
sleep value of short-term scaling exponent α1 was a significant indepen-
dent predictor of severe central sleep apneas.
Conclusion: This study suggests that preterm infants with frequent and 
severe central apneas have a sleep stage-dependent, disturbed autonomic 
nervous control. These changes are particularly in evidence with non-
linear heart rate dynamics analysis, which could help to detect infants 
at the highest risk.

1011
ACTIGRAPHY-ASSESSED SLEEP DURING SCHOOL 
TERMS AND VACATION: A STUDY OF NATURALIST SLEEP 
RESTRICTION AND RECOVERY IN ADOLESCENTS
Bei B, Allen N, Nicholas CL, Dudgeon P, Trinder JA
Melbourne School of Psychological Sciences, University of 
Melbourne, Melbourne, VIC, Australia

Introduction: School-related sleep restriction in adolescents has been 
reported by studies that compared weekday and weekend sleep. The cur-
rent study used a two-week vacation between terms to study naturalistic 
recovery from such sleep restriction.
Methods: 146 community adolescents (47.3% male, age 
M±SD=16.2±1.0) wore actigraphs continuously for four weeks: the last 
week of term, the following two-week vacation, and the first week of the 
next term. Chronotype was assessed using the Morningness-Evening-
ness Questionnaire. Daily bedtimes (BT), rise-times (RT), time-in-bed 
(TIB), total sleep time (TST), sleep efficiency (SE), percentage of wake 
after sleep onset (%WASO), and sleep onset latency (SOL) were anal-
ysed using latent growth curve modelling with age, sex, and chronotype 
as covariates. Statistical significance was set at p<.05.
Results: The transitional day from school to vacation was marked by 
abrupt delays in BT (38min) and RT (95min) to 00:24am and 9:21am 
respectively, resulting in significant increases in TIB (50min) and TST 
(43min). Subsequently, BT and RT showed a linear delay throughout the 
vacation at the rate of 1.9 and 2.7 min/day. Progressive changes in TIB 
(vacation average 8:58hr ± 50min) were non-significant. SOL increased 
linearly from 14.5 min at 1.0 min/day, peaking at 25.0 min in the middle 
of the second vacation week. During the first vacation week, TST and 
SE linearly decreased while %WASO increased; during the second va-
cation week, changes in TST and SE were small whilst %WASO linearly 
decreased. Significant individual differences were found, with older age 
and evening preference associated with later BT and RT, while females 
had longer TIB, TST, and SOL, and lower %WASO.
Conclusion: The removal of school-related sleep restriction was associ-
ated with abrupt changes in sleep behaviours, resulting in an immedi-
ate shift of sleep phase and rebound in sleep duration. The subsequent 
decreases in sleep duration and quality during the first vacation week 
was likely due to completed recovery from sleep restriction. The rela-
tively poor sleep quality and elevated SOL during the second vacation 
week raises the possibility that the extended TIB was in excess of sleep 
requirements.

1012
NASAL EXPIRATORY POSITIVE AIRWAY PRESSURE 
(NEPAP) DEVICES FOR THE TREATMENT OF PEDIATRIC 
OBSTRUCTIVE SLEEP APNEA SYNDROME (OSAS): A PILOT 
STUDY
Kureshi S1,2, Cornaglia MA1, Maggs J1, Mcdonough J1, Samuel J1, 
Traylor J1, Marcus CL1

1Sleep Medicine Department, Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA, 2Pediatric Pulmonary Department, Children’s 
National Medical Center, Washington, DC, USA

Introduction: Alternative therapies for children with obstructive sleep 
apnea syndrome (OSAS) are needed since OSAS may persist after 
adenotonsillectomy and continuous positive airway pressure (CPAP) 
adherence rates are low. The nasal expiratory positive airway pressure 
(NEPAP/Provent®) device has been used to treat adult OSAS, but has 
not been used in children. We hypothesized that NEPAP use would result 
in polysomnographic (PSG) improvement and subjects would wear NE-
PAP devices during most nights over a home follow-up period.
Methods: A randomized, double blind, placebo-controlled, crossover 
clinical trial was performed. CPAP candidates, 5-16 years old, under-
went two PSG nights: NEPAP and placebo devices. Data were compared 
between the 2 conditions using a signed rank test. Subjects continued to 
wear NEPAP at home if there was ≥50% reduction in apnea hypopnea 
index (AHI) or AHI <5 events/hour. Adherence was assessed by daily 
phone calls/emails and counting used devices.
Results: Subjects (N=11) demographics were: Age 13.9±2.1 
(mean+SD), BMI Z score 2±1.1, and craniofacial anomaly in 1 sub-
ject (9%). There was ≥50% AHI reduction with NEPAP in 5 subjects 
(45%). There was significant PSG improvement in NEPAP vs. placebo: 
AHI (13.9±15.4/hour vs. 29.6±36.9/hour, p=0.014); time with SpO2 
<90% (1.6±3% vs. 6.3±13.5%, p=0.02); and a trend in arousal reduction 
(13.5±11.4/hour vs. 23.8± 26/hour, p=0.55). There was no improvement 
in time with ETCO2 >50 Torr (23.9±35.9% vs. 22.7±36.6%, p=0.405). 
Subjects’ long-term NEPAP adherence for those completing this part of 
the protocol to date was 99% of nights for 3 subjects and 52% for one 
subject who had an upper respiratory tract infection.
Conclusion: NEPAP devices are a potential alternative therapy for 
OSAS for some children who fail surgery or are not able to tolerate 
CPAP. There is marked individual variability in the response to NEPAP. 
Further studies are needed to characterize which children will respond 
to NEPAP devices.
Support (If Any): NIH RO1 HL58585; REDCap; Ventus Medical Inc. 
supplied NEPAP devices, placebo devices and cannulas.

1013
CEREBRAL BLOOD FLOW VELOCITY AND HEMOGLOBIN 
OXYGEN SATURATION AWAKE AND ASLEEP IN BOLIVIAN 
CHILDREN NATIVE TO HIGH ALTITUDE
Gavlak J1, L’esperance V1, Bucks R2, Kirkham FJ1,3, Hill CM3

1Neurosciences Unit, UCL Institute of Child Health, London, 
United Kingdom, 2School of Psychology, University of Western 
Australia, Perth, WA, Australia, 3Faculty of Medicine, University of 
Southampton, Southampton, United Kingdom

Introduction: There are few data on control of cerebral haemodynamics 
at altitude in children and there may be differences between the posterior 
and anterior circulations. In a recently published study, cerebral blood 
flow velocity (CBFV) increased in middle (MCA), anterior (ACA) and 
posterior (PCA) cerebral arteries, but not in the basilar artery (BA), in 9 
Caucasian children resident at sea level on acute exposure to an altitude 
of 3500 metres. In a previous study, BA CBFV was lower in Bolivian 
children resident above 3500m but there were no consistent differences 
for MCA, ACA and PCA CBFV. There are few data on the relative im-
portance of hypoxia and hypocapnia.
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Methods: As part of the DeSAT expedition, we examined the effect of 
daytime and nocturnal hemoglobin oxygen saturation (SpO2) and day-
time end-tidal carbon dioxide (ETCO2) on right and left MCA and on 
BA CBFV in 35 Bolivian children (18 girls) aged 4-11 (median 6.4) 
years resident above 3500m.
Results: BA and left MCA CBFV correlated with daytime SpO2 (r=-
0.42, p=0.01; r=-0.37, p=0.04 respectively) and for right MCA CBFV 
there was a trend for a correlation (r=-0.3, p=0.09). There were no cor-
relations with ETCO2. Right and left MCA CBFV were not correlated 
with mean nocturnal SpO2 but for BA CBFV there was a trend for a 
correlation (r=-0.39, p=0.07). In stepwise multivariable linear regres-
sion, daytime SpO2 and median nocturnal SpO2 were independently as-
sociated with BA CBFV (beta=-0.646, t=-4.1, p=0.001 and beta=-0.347, 
t=-2.2, p=0.04 respectively) and predicted 58% of the variation.
Conclusion: Basilar CBFV in children resident at high altitude is de-
pendent on overnight as well as daytime hemoglobin oxygen saturation 
but MCA CBFV is not. There may be differences for the anterior and 
posterior circulations in the relative importance of controlling factors, 
e.g. blood pressure, cardiac output, sympathetic drive, oxygen and car-
bon dioxide tension.

1014
LINKING BIOREGULATORY SYSTEMS: RECIPROCAL 
AUTONOMIC ACTIVATION PREDICTS SLEEP IN MIDDLE 
CHILDHOOD
Erath SA, El-Sheikh M
Auburn University, Auburn, AL, USA

Introduction: The autonomic nervous system and sleep serve critical 
arousal regulation functions throughout development, yet few studies have 
investigated connections between autonomic nervous system activity and 
children’s sleep. The present study examined reactivity to social-evaluative 
stress in the parasympathetic and sympathetic branches of the autonomic 
nervous system as longitudinal predictors of sleep in middle childhood.
Methods: Sleep efficiency, sleep minutes, and sleep onset time vari-
ability were assessed with actigraphy for seven consecutive nights at 
T1 and one year later at T2 among 339 children (M age = 9 years and 
5 months at T1; 54% female; 64% European American, 36% African 
American) from public schools in the Southeastern United States. Respi-
ratory sinus arrhythmia reactivity and skin conductance level reactivity 
were assessed in response to a developmentally salient social-evaluative 
stress task.
Results: Controlling for sex, race, body mass index, socioeconomic 
status, asthma status, and the respective sleep parameter at T1, the in-
teraction between respiratory sinus arrhythmia reactivity and skin con-
ductance level reactivity consistently predicted sleep parameters at T2. 
Children with reciprocal parasympathetic withdrawal and sympathetic 
activation in the context of stress (higher respiratory sinus arrhythmia 
reactivity and higher skin conductance level reactivity) exhibited in-
creased sleep minutes and sleep efficiency and decreased variability 
in sleep onset. However, children with nonreciprocal parasympathetic 
withdrawal and sympathetic inhibition (higher respiratory sinus arrhyth-
mia reactivity and lower skin conductance level reactivity) exhibited in-
creased variability in sleep onset and decreased sleep minutes.
Conclusion: Adaptive autonomic nervous system stress responses that 
support sleep may be characterized by reciprocal parasympathetic with-
drawal and sympathetic activation.
Support (If Any): This research was supported by a National Institutes 
of Health R01-HL093246 grant awarded to Mona El-Sheikh.

1015
SLEEP VARIABILITY AND CARDIAC 
ELECTROPHYSIOLOGICAL CHANGES IN ADOLESCENTS: 
PENN STATE CHILD COHORT (PSCC) STUDY
Liao D2, He F2, Rodriguez-Colon S2, Vgontzas AN1, 
Fernandez-Mendoza J1, Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
USA

Introduction: To assess the relationship between habitual sleep time 
and its variability and cardiac electrophysiological parameters in a pop-
ulation-based sample of adolescents.
Methods: We used available data from the first 300 adolescents who 
have completed the follow up examinations in the population-based 
PSCC study. We used actigraphy to assess sleep time for 8 consecutive 
nights. Excluding the first night, we calculated each participant’s 7-night 
mean sleep time, and its standardization. The latter was used as a mea-
sure of sleep time variability. Cardiac Electrophysiological parameters, 
including beat-to-beat heart rate variability (HRV) and premature ven-
tricular complex (PVC) were collected using a 39-hour high resolution 
Holter ECG. Mixed-effects models and Negative binomial regression 
models were used to assess the effects of sleep variability on HRV and 
PVC frequency, respectively.
Results: The mean age was 17.2 yrs (SD=2.06), with 56% male and 
78% white. The 7-night mean sleep time and sleep time variability were 
6.89 hrs (SD=0.82) and 1.22 hrs (SD=0.60), respectively. Higher sleep 
time variability, but not the sleep time, is associated with lower HRV 
and higher HR, and higher frequency of PVC in adolescents. Statistical 
adjustment of HRV attenuated, but not diminished, the effects of sleep 
time variability on PVC frequency.
Conclusion: These population-based data suggest that higher night-to-
night sleep time variability is adversely associated with cardiac auto-
nomic modulation and arrhythmia, and its effects on the arrhythmia can 
be partially attributable to its effects on cardiac autonomic modulation.
Support (If Any): R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499

1016
OBESITY AND CARDIAC AUTONOMIC MODULATION IN 
ADOLESCENTS: PENN STATE CHILD COHORT STUDY
Liao D2, He F2, Vgontzas AN1, Rodriguez-Colon S2, Calhoun S1, 
Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
USA

Introduction: Obesity is the leading cause of sleep apnea, and both 
have been associated with cardiac autonomic modulation impairment. 
However data from adolescents are very limited. We report preliminary 
findings associating obesity and cardiac autonomic modulation in ado-
lescents who participated in the population-based Penn State Child Co-
hort (PSCC) follow up examination.
Methods: We used available data from the first 300 adolescents who 
have completed the follow-up examinations in PSCC for this prelimi-
nary report. Obesity was measured by BMI percentile and abdominal fat 
using Dual-energy X-ray Absorptiometry (DXA) system. Cardiac auto-
nomic modulation was assessed by heart rate variability (HRV) analysis 
of normal R-R interval data collected using a 39-hour high resolution 
Holter System. The HRV indices in frequency domain [high frequen-
cy power (HF), low frequency power (LF), and LF/HF ratio] and time 
domain [standard deviation of normal RR intervals (SDNN), and the 
square root of the mean squared difference of successive normal RR 
intervals (RMSSD), and heart rate (HR)] were calculated on a 30-minute 
basis, thus resulting in 78 repeated measures. Overall HRV, day-time, 
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and night-time HRV were analyzed. Mixed-effects models were used to 
assess the obesity and HRV relationships.
Results: The mean age was 17.2 yrs (SD=2.06), with 56% male and 
78% white. After adjusting for age, gender, and ethnicity, higher obesity 
measures, both from BMI percentile and DXA-assessed abdominal fat 
measures, are significantly (all p < 0.05) associated with lower HRV 
indices and higher HR values, especially during the night time.
Conclusion: Data from the ongoing PSCC suggested an adverse as-
sociation between adolescent obesity and the reduction of cardiac au-
tonomic modulation toward higher sympathetic modulation and lower 
parasympathetic modulation.
Support (If Any): R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499

1017
CAPNOGRAPHY: SIGNAL QUALITY AND ASSOCIATION 
WITH PEDIATRIC OBSTRUCTIVE SLEEP APNEA SEVERITY
Paruthi S1, Rosen CL2, Weng J3, Wang R3,4, Marcus CL5, Chervin RD6, 
Stanley JJ7, Katz E8, Amin R9, Redline S10

1Pediatrics, Saint Louis University School of Medicine, Cardinal 
Glennon Children’s Medical Center, St. Louis, MO, USA, 2Pediatrics, 
Case Western Reserve University School of Medicine, University 
Hospitals-Case Medical Center, Rainbow Babies and Children’s 
Hospital, Cleveland, OH, USA, 3Sleep Medicine, Brigham and 
Women’s Hospital, Boston, MA, USA, 4Biostatistics, Harvard 
School of Public Health, Boston, MA, USA, 5Pediatrics, University 
of Pennsylvania, Children’s Hospital of Philadelphia, Philadelphia, 
PA, USA, 6Neurology, University of Michigan, Ann Arbor, MI, USA, 
7Otolaryngology, University of Michigan, Ann Arbor, MI, USA, 
8Pediatrics, Harvard Medical School, Children’s Hospital, Boston, 
Boston, MA, USA, 9Pediatrics, Cincinnati Children’s Hospital Medical 
Center, Cincinnati, OH, USA, 10Sleep Medicine, Harvard Medical 
School, Brigham and Women’s Hospital and Beth Israel Medical 
Center, Boston, MA, USA

Introduction: End-tidal carbon dioxide (EtCO2) monitoring is recom-
mended for pediatric polysomnography. However, its added value in 
determining the presence and severity of obstructive sleep apnea (OSA) 
beyond simple measurement of the apnea-hypopnea index (AHI) has not 
been established. We assessed EtCO2 waveform quality, its relationship 
to OSA severity, and the prevalence of hypoventilation in children with 
adenotonsillar hypertrophy.
Methods: We analyzed 1,244 screening polysomnograms from the 
ChildHood AdenoTonsillectomy study, a randomized, controlled multi-
center trial of adenotonsillectomy vs watchful waiting in snoring chil-
dren ages 5 to 9.9 years. Cross-sectional analyses were performed using 
data from 4 sites. Logistic regression was used to examine the associa-
tion between AHI severity levels and the prevalence of hypoventilation.
Results: Quality EtCO2 waveforms were present for >95% of total sleep 
time (TST) in 733 (59%) studies, >75% TST in 906 (73%) studies, 
>50% TST in 957 (77%) studies, and <25% TST in 267 (21%) stud-
ies. Three OSA severity groups were identified: ineligible/low AHI <2 
(n=608); eligible/AHI 2-30 (n=593); and ineligible/high AHI >30 or 
oxygen saturation <90% for >2% TST (n=43). The percentage of stud-
ies with quality waveforms for >75% TST was 77% (ineligible/low AHI 
group), 69% (eligible group) and 64% (ineligible/high AHI group). Us-
ing the AASM pediatric hypoventilation definition (EtCO2 >50mmHg 
for >25% TST) and restricting the analysis to studies with quality wave-
forms for >50% TST, the prevalence of hypoventilation was 7% (ineli-
gible/low AHI group), 16% (eligible group), and 30% (ineligible/high 
AHI) (p<0.0001).
Conclusion: Quality EtCO2 data was available in most children evalu-
ated for OSA, even in the presence of adenotonsillar hypertrophy, al-
though signal quality decreased slightly in the very high AHI group. 
Higher AHI was associated with an increased prevalence of hypoven-
tilation. Hypoventilation was seen in a small percentage of children in 

the absence of elevated AHI levels, suggesting unique information is 
offered from this signal.
Support (If Any): NIH U01HL083075
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AWARENESS OF SLEEP DISORDERS IN PRIMARY CARE 
PRACTITIONERS IN A TERTIARY CARE PEDIATRIC 
HOSPITAL
Pethe K2, Singh K1,3, Choi S1, Khatwa UA4, Kothare SV1

1Neurology, Boston Children’s Hospital, Boston, MA, USA, 
2Medicine, Boston Children’s Hospital, Boston, MA, USA, 3Pediatrics, 
Massachusetts General Hospital, Lexington, MA, USA, 4Pulmonology, 
Boston Children’s Hospital, Boston, MA, USA

Introduction: There is growing recognition of increased prevalence of 
sleep disorders in children in the US. It is therefore critical to under-
stand how children are screened and managed for sleep disorders by 
primary care providers (PCP’s). The purpose of this study was to inves-
tigate PCP’s knowledge, awareness, practices and comfort of evaluating 
and treating sleep disorders in children at a large tertiary care outpatient 
pediatric center.
Methods: Questionnaire survey was sent to 42 PCPs via email and was 
completed by 30 (72 %). The questionnaire evaluated their awareness of 
sleep disorders in the following domains: knowledge of sleep disorders, 
evaluation and management of sleep disorders and correct usage of ICD 
codes for billing.
Results: 73% of PCPs identified that 10% of their patients had sleep dis-
orders. About 60% PCPs were comfortable with their residency educa-
tion on sleep disorders, 63% of them were comfortable evaluating sleep 
disorders, 37% were comfortable in interpreting sleep study reports, 
47% were comfortable in initiating management based on sleep stud-
ies, and 37% were comfortable with prescribing sleep medications. 83% 
screened children for sleep disorders in their clinic and 97% counseled 
patients on sleep hygiene. 63% of PCPs felt they had sufficient time 
to screen their patients for sleep problems but only 20% PCP’s used 
ICD9/10 codes for billing patients for sleep disorders. About 90% PCPs 
were interested in learning more about pediatric sleep disorders.
Conclusion: Majority of PCP’s surveyed screened their patients for 
sleep disorders, counseled them on sleep hygiene and had sufficient 
time for screening. However majority of them were not comfortable 
interpreting sleep study reports, initiating management based on sleep 
study reports and prescribing sleep medication, even though they were 
comfortable with the training they had received during residency. Efforts 
should focus on improving screening rates by developing short and ef-
fective screening tools that reliably identify sleep disorders in children.

1019
PARENTAL PERCEPTION OF SLEEP DISORDERS IN 
URBAN FAMILY HEALTH CENTERS IN THE GREATER 
CLEVELAND AREA
Krishna J1, Lonzer D2, Medina M2

1Sleep Disorders Center, Cleveland Clinic, Cleveland, OH, USA, 
2Community Pediatrics, Cleveland Clinic, Cleveland, OH, USA

Introduction: Studies have suggested a significant gap in sleep disor-
ders screening rates among primary care providers caring for children in 
comparison to the prevalence of such disorders. We explored parentally 
perceived prevalence of sleep disorders in pediatric waiting rooms of 2 
of our family health centers (FHC) in the Greater Cleveland area.
Methods: During the month of September 2012, all parents presenting 
with a child for any visit type at the selected FHC were given the op-
portunity to voluntarily fill out a brief anonymous survey once per child. 
They understood the survey was to be collected at the check-in desk pri-
or to rooming-in, was not part of the medical chart, and had no bearing 
on the rest of the visit. The proffered BEARS questionnaire (Owens and 
Mindell) was minimally modified to ask for each topical query whether 
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the parent thought the disorder was present, and if so, was it perceived 
to affect the child’s health or family life (CHFL). No demographic or 
identifying information was collected.
Results: 300 surveys were completed (site A 180, site B 120). Bedtime 
problems, excessive daytime sleepiness, nocturnal awakenings, poor 
regularity of sleep, and snoring were commonly reported (%) to be 
present /affecting CHFL both at site A (18.9/13.3; 13.9/10.6; 20/17.8; 
17.2/13/8; 15/7.2), and site B (22.5/14.2; 13.3/6.7; 9.2/5; 27.5/6.7; 
11.7/1.7), respectively. Overall, irregular sleep appeared to be most 
commonly reported (21.3%) and snoring (13.7%) was noted to affect 
CHFL in 5% cases.
Conclusion: Sleep disorders are easily screened by means of the 
BEARS questionnaire and appear to be commonly prevalent. While this 
study did not assess physician behaviors, arguably, regular screening 
and timely interventions would allow long term benefits of treatment of 
sleep disorders to have the potential to impact not just the child but also 
the entire family.

1020
SLEEP INERTIA IN CHILDREN
Kinderknecht K1, Best J1, Splaingard ML2,3, Chounthirath T4, 
Smith GA4,5

1Department of Mathematics, The Ohio State University, Columbus, 
OH, USA, 2Sleep Disorder Center, Nationwide Children’s Hospital, 
Columbus, OH, USA, 3Pulmonary Medicine, Nationwide Children’s 
Hospital, Columbus, OH, USA, 4Center for Injury Research and Policy, 
The Research Institute at Nationwide Children’s Hospital, Columbus, 
OH, USA, 5Department of Pediatrics, The Ohio State University 
College of Medicine, Columbus, OH, USA

Introduction: Sleep inertia causes delayed reaction times after awaken-
ing, but patterns of recovery are not yet well elucidated. The current 
study measured reaction time in children aged 5-12 awakened from 
slow-wave sleep twice during the night.
Methods: 170 children, aged 5-12 years, participated in 2 nights of 
trials. Approximately 90 minutes before bedtime (baseline measure-
ment), subjects were given a 10-minute psychomotor vigilance test 
(PVT) to measure reaction times. Each individual was awakened 
twice (cycles 1 and 2) during the night after at least five minutes of 
slow-wave sleep, and s/he was then asked to complete a PVT in a 
lighted room.
Results: Five and 6 year-olds had slower mean reaction times (baseline 
732.97ms; cycle 1 1009.6; cycle 2 1108.2) than 11-12 year-olds (base-
line 343.48ms; cycle 1 395.61; cycle 2 445.63)--p<.0001. Both groups 
showed impaired reactions in cycles 1 and 2 compared to baseline and 
slower reactions in cycle 2 than cycle 1 (p<.0001). In both cycles, both 
groups had slower reactions in the first 2 minutes of PVT testing than the 
final 2 minutes (p<.007). (First 2 minutes, 5-6 year-old means: cycle 1 
1121.9; cycle 2 1264.1; final 2 minutes, 5-6 means: cycle 1 930.05; cycle 
2 1022.8; first 2 minutes, 11-12 means: cycle 1 425.94; cycle 2 489.04; 
final 2 minutes, 11-12 means: cycle 1 387.91; cycle 2 415.04)
Conclusion: Younger children (aged 5-6 yo) have slower reaction times 
than 11-12 yo, both before bedtime and after awakening from slow-
wave sleep. Both groups had greater impairment after the second awak-
ening, potentially due to a circadian effect or to cumulative fatigue. Both 
groups had improved reactions in the final 2 minutes of testing compared 
to the first 2 minutes (though times were still above baseline), suggest-
ing partial recovery from effects of sleep inertia by the end of the PVT.
Support (If Any): Supported by grant #1R49CE001172 from the 
National Center for Injury Prevention and Control at the Centers for 
Disease Control and Prevention and by National Science Foundation 
CAREER Award DMS-0956057 (JB).
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OVERNIGHT SLEEP DURATION AND CONSOLIDATION 
OF SLEEP: INFLUENCES ON COGNITION, BEHAVIOR AND 
SENSORY PROCESSING IN 2-AND-A HALF-YEAR-OLD 
CHILDREN
Appleyard K1, Schaughency E2, Lobb C1, Taylor B1, Galland BC1

1Women’s & Children’s Health, University of Otago, Dunedin, New 
Zealand, 2Psychology, University of Otago, Dunedin, New Zealand

Introduction: Fragmented sleep or insufficient sleep has been linked 
to poorer cognition, behavior, language and executive function in very 
young children. Longest sleep period (LSP) overnight is an indicator of 
both sleep maturity and fragmented sleep. We investigated whether LSP 
or overnight sleep duration (OSD) correlated concurrently with devel-
opmental outcomes and sensory processing at 2.5 years (30 months).
Methods: 159 parents of children aged 2.5 ± 0.06 years (M/F=0.96) 
completed a parental sleep questionnaire, a Sensory Processing Measure 
for Preschoolers (SMP-P), and a Behavior Assessment System for Chil-
dren (BASC-2). Each child was tested using the Wechsler Preschool and 
Primary Scale of Intelligence to assess cognitive functioning. Regres-
sion analysis was used to investigate links between LSP or OSD, and 
sensory, behavioral and cognitive outcomes.
Results: LSP was associated with mothers’ education level and child 
gender but not social deprivation. Mothers educated at tertiary level re-
ported their child’s LSP at 11.2 ± 1.4 h, higher than reported by mothers 
educated below tertiary level (10.2 ± 2.5 h; P = 0.002). Boys LSP was 
shorter than girls (P = 0.030). After multivariate adjustment (parental 
education and child gender), LSP was not significantly associated with 
behavioral, cognitive or sensory processing measures. OSD (11.1 ± 0.2 
h) was more important and unrelated to mothers’ education level. After 
adjustment, OSD was significantly associated (negatively) with SMP 
social participation (P = 0.023), and BASC internalizing (P = 0.014) and 
behavioral symptom index composites (P = 0.046).
Conclusion: Preliminary data showed LSP does not relate to concurrent 
behavioural adjustment in 2.5 year-old children, whereas OSD does. 
Neither sleep variable was associated with sensory processing or cogni-
tive outcomes as measured in this sample, although measures used may 
not be sensitive to subtle difficulties across development. Whether LSP 
or OSD development from birth influence social-emotional develop-
ment remains to be established.
Support (If Any): This work was supported in part by grants from New 
Zealand Lottery Health Research and the Health Research Council of 
New Zealand. KA was supported by a Dunbar Scholarship (Dunedin 
School of Medicine) and a Freemasons Child Health Fellowship (New 
Zealand).
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AN ASSOCIATION BETWEEN POOR SLEEPING 
ENVIRONMENT AND INSUFFICIENT SLEEP DURATION IN 
LOW-INCOME PRESCHOOL CHILDREN
Wilson KE1, Miller A3,4, Jiddou B5, Vahabzadeh A1, Lumeng J3,4,2, 
Chervin RD1

1Neurology, University of Michigan, Ann Arbor, MI, USA, 2Pediatrics, 
University of Michigan, Ann Arbor, MI, USA, 3School of Public 
Health, University of Michigan, Ann Arbor, MI, USA, 4Center for 
Human Growth and Development, University of Michigan, Ann Arbor, 
MI, USA, 5School of Medicine, Wayne State University, Detroit, MI, 
USA

Introduction: Low-income children are at increased risk of insufficient 
sleep duration, which is associated with cognitive consequences. The 
impact of poor sleeping environments on sleep duration has not been 
reported previously. Our objective was to assess for any association be-
tween sleeping environments and nocturnal sleep duration among low-
income preschool children.
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Methods: Parents of Head Start preschoolers in Michigan (Detroit and 
greater Lansing), completed questionnaires on children’s sleep sched-
ules and sleeping environments. They indicated how often their child 
slept in a place “too bright”, “too loud”, “too cold”, or “too hot” on a 
scale of 1=never to 5=always. A poor sleep environment index (PSEI) 
was created by averaging the 4 sleep environment items. To examine the 
association between sleeping environments and sleep duration, a linear 
regression model was used, with weeknight sleep duration as the out-
come and PSEI as the predictor, after adjustment for child age, race, 
gender, parent education, and naps/week.
Results: Among 163 preschool children (mean age 4.1±0.54 [SD]), 
49% were male, 42% were white, 50% were black, and 38% of parents 
had a high school degree or less. Nocturnal sleep averaged 10.26±1.03 
hours on weeknights and 10.68±1.16 hours on weekends. Parents report-
ed that 23% of children slept in a poor sleeping environment at least one 
night per week. The mean PSEI was 1.13±0.30. In our regression model, 
shorter weeknight sleep was associated with a poor sleeping environ-
ment (β=-0.74, se=0.32, T=-2.33, p=0.02) and minority race (β=0.44, 
se=0.21, T=2.12, p=0.04). Children with shorter nocturnal sleep tended 
to take more daytime naps (r=-0.30, p=0.0002).
Conclusion: At least once a week, almost ¼ of low-income children 
may experience a poor sleeping environment, which may increase risk 
for insufficient sleep. Children with poor sleeping environments and mi-
norities may be particularly prone to have insufficient nocturnal sleep, 
which may result in increased daytime napping.
Support (If Any): This research was supported by the Michigan Cen-
ter for Integrative Approaches to Health Disparities (P60MD002249) 
funded by the National Institute on Minority Health and Health Dis-
parities and by the ASMF Humanitarian Projects Award. Salary support 
was provided by an NIH Training grant in the department of Neurology 
(5T32 NS007222-30).
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THE EFFECT OF MATERNAL SLEEP DISORDERED 
BREATHING ON THE INFANT’S NEURO-BEHAVIORAL 
OUTCOME
Tauman R1,4, Zuk L3,4, Uliel-Sibony S2,4, Katsav S1, Farber M1, 
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Introduction: Sleep disordered breathing (SDB) is common among 
pregnant women. No study has thus far investigated the effect of mater-
nal SDB on the infant’s neuro-behavioral outcome. Our objective were 
to examine the effect of maternal SDB on neonatal neurobehavioral ex-
amination and the Prechtl assessment of general movements (GMs).
Methods: Healthy pregnant women with uncomplicated, full-term preg-
nancies underwent ambulatory sleep evaluation (Watch-PAT; Itamar 
Medical) and categorized into SDB (i.e.:AHI>5) and controls . Neonatal 
neurobehavioral examination was performed by a pediatric neurologist 
and included motor, cranial nerves, neonatal reflexes, sensory and be-
havioral items. Infant’s GMs were assessed using a videotaped record-
ing for at least 15 minutes in an awake, non-crying state. Recordings 
were performed at the first 48 hours (GMs-1), 8-11 (GMs-2) and at 14-
16 (GMs-3) weeks of age and were scored by a certified examiner who 
was blinded to all clinical information.
Results: Sixty full-term infants were studied (60% males). The mean 
birthweight percentile was 61.8±24.6. The mean Apgar scores at 1 and 
5 minutes were 8.8±0.9 and 9.9±0.4 respectively. Twelve women had 
SDB (i.e; AHI>5). No differences were found between infants born to 
mothers with SDB and controls in total neurobehavioral scores (95.4±4.5 
vs. 94.5±4.0)and in GMs scores of all 3 evaluations (GMs-1:14.0±4.1 

vs 15.0±3.7 ; GMs-2: 23.1±7.2 vs. 22.6±7.5 ; GMs-3: 23.3±7.7 vs. 
23.5±6.7).
Conclusion: Our preliminary results suggest that maternal SDB does 
not impose any impact on their infant’s neurobehavioral outcome. The 
effect of SDB on long term infant’s development is yet to be defined.
Support (If Any): This research was supported by the Israel Science 
Foundation (grant No. 707/12).
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TO SLEEP OR FEED?: EFFECT OF SLEEP ON DECISION TO 
CONTINUE OR DISCONTINUE BREASTFEEDING
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Introduction: The aims of this study were to examine infant and mater-
nal sleep in breastfeeding versus nonbreastfeeding dyads and to deter-
mine whether there is an impact of infant or maternal sleep on mothers’ 
decisions to either continue or discontinue breastfeeding.
Methods: 96 mothers of infants (3-8 months; 76 currently breastfeed-
ing, 20 who had discontinued breastfeeding) completed the Brief Infant 
Sleep Questionnaire, Patient-Reported Outcomes Information System 
sleep scales (PROMIS; Sleep-Related Impairment and Sleep Distur-
bance), a sleep diary, and the Breastfeeding Factor Scale.
Results: Breastfed infants had more frequent nightwakings, more day-
time sleep, and were more likely to sleep in their parents’ bed (24% vs 
0%), p <.05. Breastfeeding mothers (BF) had longer sleep onset latency 
(25 vs 15 minutes) and more frequent and longer nightwakings (3.7 vs 
2.7 times, 30 vs 11 mins) than mothers who discontinued breastfeeding 
(DBF). BFs scored lower on the PROMIS Sleep Disturbance scale, p 
<.05, with no differences in daytime Sleep-Related Impairment. Overall, 
23.7% of BFs indicated as one of the top 3 reasons that they continued to 
breasfeed was because it helped their baby sleep better and 9.2% noted 
as a reason that it helped them sleep better. For mothers who discontin-
ued breastfeeding, 15.0% indicated that disruption of their sleep was one 
of the top three reasons that they decided to discontinue breastfeeding. 
Similarly, 5% stated that disruption to their baby’s sleep contributed to 
their decision to stop breastfeeding.
Conclusion: Compared with mothers who do not breastfeed, sleep in 
breastfeeding mothers is more disrupted at night, although they perceive 
their sleep to be less problematic than those who have discontinued 
breastfeeding. For many, the perceived positive impact of breastfeeding 
on maternal and infant sleep contributes to mothers’ decision to continue 
breastfeeding. In contrast, for some mothers, the perceived negative im-
pact on sleep can contribute to the decision to discontinue breastfeeding. 
Education about ways to manage both infant and maternal sleep should 
be addressed.

1025
SLEEP PROBLEMS OF PREMATURE INFANTS : CLINICAL 
UTILITY OF THE MODIFIED CHINESE VERSION OF THE 
BRIEF INFANT SLEEP QUESTIONNAIRE (CBISQ)
Huang Y1, Kuo M2, Paiva T3, Guilleminault C4
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Introduction: Previous studies have suggested differences in sleep 
quality between preterm and term infants. A number of factors could 
explain these differences including physiological and psychological fac-
tors. Poor sleep may contribute to the developmental problems seen in 
preterm infants. In this study we evaluated sleep problems in preterm 
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infants comparing with term infants based on the validated modified 
Chinese version brief infant sleep questionnaire (CBISQ).
Methods: To validate the modified CBISQ we collected 69 6-months 
old full term healthy infants and 177 premature infants born at <37 
weeks gestation. All parents completed a modified CBISQ. We firstly, 
examined the test-retest reliability of the modified CBISQ. Then, we 
compared the questionnaire-responses with other subjective (sleep di-
ary) and objective (actigraphy) measures of sleep. Finally , we evaluated 
the validity and potential usage of the questionnaire for diagnostic pur-
poses by comparing results to those obtained with nocturnal polysom-
nography (PSG). Statistical analyses were performed using Chi-square, 
t-test and correlation-coefficients with SPSS version-16.
Results: Test-retest reliability of CBISQ was acceptable. The noc-
turnal sleep duration and daytime sleep duration had significant cor-
relation with actigraphy( r=0.266*, 0.371* ). The total sleep time, 
night- awakenings, Wake-after-sleep-onset time, time spent with mouth 
breathing, and loud-noisy breathing correlated significantly with PSG( 
0.547*,0.647*,0.770*,0.615*, 0.518*). The CBISQ showed the night- 
awakenings, WASO, nocturnal sleep time, time spent mouth breathing, 
and loud-noisy breathing were showed significantly difference between 
premature infants and term infants (0.006*,0.018*).
Conclusion: The CBISQ is a reliable and valid tool for the measure-
ment of sleep problems in infants. Premature infants have more sleep 
problems compared to term infants.
Support (If Any): The authors report no conflicts of interest. Part of YS 
Huang, PhD thesis.
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MATERNAL PERCEPTIONS AND COPING FOR INFANT 
SLEEP PROBLEMS
Tsai S, Hu W, Lin W, Wu C
Department of Nursing, National Taiwan University, Taipei, Taiwan

Introduction: Sleep problems are a major health concern for parents of 
young children. Very little is known about how mothers perceive infant 
sleep problems when sleep patterns are developing during the first three 
months of life. The purpose of this qualitative study was to describe the 
aspects of infant sleep perceived as problematic by Taiwanese mothers 
and to discover how mothers cope in response to infant sleep concerns.
Methods: This study used a qualitative research design. Twelve in-depth 
interviews were conducted and audio-taped at mothers’ homes within 
3 months postpartum. The interviews were performed in a systematic 
manner with due concern for optimizing the validity and rigor of the 
data. Content analysis was performed to identify patterns, similarities, 
and differences in the individual and collective interview data.
Results: All mothers were married and identified themselves as the 
primary caregiver of the infant. Nine women had a college or univer-
sity degree and three had a graduate degree. Eight mothers considered 
their infant sleep to be a problem. Infant sleep behaviors perceived as 
problematic by mothers included difficulty in initiating sleep and dif-
ficulty maintaining sleep. Maternal knowledge about infant sleep was 
mainly from informal sources including family, friends, books and in-
ternet resources. Both behavioral and attitudinal changes were identified 
as efforts by mothers to cope with infant sleep patterns and problems. 
Mothers who suspected their infant of suffering from sleep problems 
tended to cope with the problems informally, and either delayed seeking 
medical advice or did not actively consult a health care provider.
Conclusion: Results suggest that nurses who work in prenatal, post-
natal, and pediatric clinics should actively provide information about 
infant sleep patterns and sleep management options.
Support (If Any): National Science Council, Taiwan
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Introduction: Behavioral interventions for sleep problems in infants 
and toddlers have accumulated strong empirical supports as effective 
treatments. However, one key variable for the success of them is the 
parents’ acceptance and compliance. The aim of this study is to explore 
the factors that are associated with the acceptance of different behavioral 
interventions of parents in Taiwan.
Methods: 299 parents of children aged from birth to 3 years (146 boys 
and 153 girls) completed a web-based online questionnaire regarding 
their children’s sleep patterns and sleep arrangement, their perception of 
sleep problems in their children, their acceptance of behavioral interven-
tions (scale of 0-5), and demographic variables.
Results: The results indicated that acceptances of preventive approach 
such as consolidate children’s bedtime routines and enhance self-sooth-
ing ability are significantly higher than acceptances of various extinc-
tion procedures (F=29.29, p<.001). Parents live in an extended family 
(36.8%) reported significant lower acceptance of behavioral interven-
tions than parents live in nuclear family (t=2.246, p=.026). 28.5% of 
parents reported severely distressed by their children’s sleep problem. 
Moreover, there is a small negative correlation between the level of ac-
ceptance and the level of distress of the parents (r=-.134, p=.043). A 
majority of parents try to resolve the problem by satisfying their chil-
dren’s need (65%) and searching for the solutions on the Internet (59%). 
Only 5.4% of parents seek professionals help, which is even less than 
seeking indigenous medicine (9%). Interestingly, only 12.6% of parents 
whose children meet the criteria of behavioral insomnia of childhood in 
ICSD reported severely distressed by their children’s sleep problems, 
but 20.3% of parents whose children do not meet the criteria also re-
ported severely distressed.
Conclusion: In conclusion, parents in Taiwan prefer approach of pre-
ventive intervention than extinction procedures. The acceptance is also 
influenced by social environment factors. In addition, parents’ percep-
tion might also be an important factor on this issue.
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FETAL AND NEWBORN BEHAVIORAL STATE 
DEVELOPMENT DURING AND AFTER ANTIDEPRESSANT 
EXPOSURE
Salisbury AL1,2, Young ME2, Singer-Clark T2
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Introduction: Prenatal maternal depression (MDD) as well as the medi-
cations to treat MDD are associated with less optimal sleep develop-
ment. However, little is known about early sleep development under 
these conditions. This longitudinal study examined fetal and newborn 
behavioral state in relation to prenatal exposure to MDD and serotonin 
re-uptake inhibitors (SRIs).
Methods: Pregnant women (N=112; 18-40 years old) were enrolled and 
interviewed for psychiatric diagnoses and treatment using a semi-struc-
tured interview. Fetal behavior and heart rate were recorded at 36 weeks 
gestational age using ultrasound and fetal actocardiograph monitoring 
for 40-minutes. Fetal behavioral state was determined by fetal heart rate 
pattern, activity levels, and recorded behaviors. After delivery, newborns 
were observed directly for sleep-wake states (40 minutes) and completed 
a neurobehavioral examination. Generalized Linear Models examined 
the effects of prenatal MDD (N=20) and/or SRI use (N=37) compared to 
no exposure (CON; N=55) on fetal and newborn behavioral state.
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Results: MDD-exposed fetuses spent less time in active sleep in the fe-
tal and newborn period compared to fetuses in the SRI and CON groups 
(M(SE)=34.8(6.2), 53.5(4.7), and 53.2(3.6)%, respectively; X2=14.7, 
p<.01). In contrast, MDD-exposed fetuses spent more time in indeter-
minate state than fetuses in the other two groups (24.1(3.6) vs. 10.2(2.7) 
and 13.4(2.2)%; X2=10.1, p<.01). SRI-exposed fetuses spent less time 
in fetal quiet sleep than CON fetuses (M(SE)=1.8(.36) vs 8.3(.50), 
X2=59.3, p<.001). Time spent in fetal active sleep predicted newborn 
neurobehavioral scores for arousal and regulation (rho= -.28, p<.004 and 
rho= .23, p<.02, respectively).
Conclusion: Maternal depression during pregnancy and the medications 
to treat MDD have differential effects on fetal and newborn behavioral 
state. Fetal behavioral state appears to be related to newborn state and 
neurobehavioral indices. Future studies will examine the trajectory of 
behavioral state and neurobehavioral development beyond the newborn 
period to examine the long-term implications of these findings.
Support (If Any): K23MH65479; R01MH078033
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CHILD INTERNALIZING PROBLEMS MEDIATES THE 
RELATION BETWEEN PARENTING STRESS DURING 
INFANCY AND CHILD SLEEP PROBLEMS AT AGE 3
Balderas JC, Reynolds KC, Lau S, Cowie J, Alfano CA
Psychology, University of Houston, Houston, TX, USA

Introduction: Cross sectional research indicates sleep problems in in-
fants to be associated with increased levels of parenting stress. This re-
lationship is hypothesized to be bidirectional nature wherein parent and 
child factors interact to exacerbate both problems. However, few studies 
have examined these relationships temporally across periods of early 
child development. The current study investigated the relations between 
self-reports of parenting stress, child emotional/behavioral problems and 
child sleep problems from 6 to 36 months of age.
Methods: Archival data from Phase I of the NICHD Study of Early 
Child Care and Youth Development Study (SECCYD) were used. A 
sample of racially-diverse parents (N=1,364) completed the Parenting 
Stress Index (PSI; Attachment, Restriction of Role, and Sense of Com-
petence subscales) when children were 6 months and the Child Behavior 
Checklist (CBCL) when children were 24 and 36 months of age which 
was used to assess both internalizing and sleep problems in children.
Results: Bivariate correlations were first examined to detect significant 
relationships between demographic, sleep and emotional/behavioral 
variables. Based on methods described by Preacher and Hayes (2008) 
we then estimated direct and indirect effects of PSI scores at 6 months 
on Child Sleep Problems at 36 months with Internalizing Problems at 
24 months as a possible mediating factor. Internalizing problems signifi-
cantly mediated the effect of PSI scores on Child Sleep Problems. The 
mediated model accounted for 11.61% of the variance in sleep problem 
scores at 36 months (AdjustedR2=.1161, p<.001).
Conclusion: Parental stress predicts sleep problems in infancy as well 
as toddlerhood, though the precise nature of this relationship has re-
ceived limited attention. Findings from the current study indicate this 
relationship to be partially explained by children’s internalizing prob-
lems measured at 2 years of age. These findings fit with previous models 
emphasizing multiple bidirectional interactions between parenting fac-
tors, child temperament, and sleep.
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PILOT STUDY OF THE SHIP INTERVENTION: SLEEP 
HEALTH IN PRESCHOOLERS
Garrison MM
1Center for Child Health, Behavior, and Development, Seattle 
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Introduction: Behavioral sleep problems in preschool children are 
often multifactorial, and may require stacked strategies implemented 
persistently over time in order to achieve success. Many families lack 
adequate support for this, and may give up prematurely in the absence 
of intervention.
Methods: We developed and pilot-tested the SHIP intervention for fam-
ilies of preschool-aged children with behavioral sleep problems identi-
fied via a screening outreach using the Child Sleep Habits Questionnaire 
(CSHQ). Enrolled families completed one-week sleep diaries, actigra-
phy, and survey measures of sleep, behavior and temperament. The in-
tervention involved a review of assessment results, tailored education, 
goal setting, and pre-emptive problem-solving during an initial home 
visit and follow-up phone calls. Families also received a bedtime routine 
chart, bedtime passes, reward calendars, and a tailored selection of hand-
outs. Three-month follow-up assessments will be complete in Feb. 2013.
Results: A total of 39 children ages 2.5-5 years have been enrolled, with 
mean CSHQ scores of 51.8 (SD 7.0, range 41-75). While sleep diaries 
reported mean nightly sleep duration of 10.1 hours (SD 0.8), actigra-
phy demonstrated high levels of WASO (mean 99 min/night, 95%CI 
81-117). Of enrolled children, 21% had been adopted after one year of 
age. Compared to biological parents, adoptive parents tended to report 
less bedtime resistance (p=0.06), greater problems with night wakings 
(p=0.01), and to have already taken more steps to reduce stimulation at 
bedtime (p=0.05), but did not report differences in baseline sleep dura-
tion. Intervention fidelity has been strong and family feedback has been 
positive. Subjects completing the follow-up assessments to date have 
shown considerable improvements in sleep-related parenting behaviors, 
sleep outcomes, and family quality of life measures.
Conclusion: The SHIP intervention has been feasible to implement and 
acceptable to families. Analysis of follow-up data will allow us to ex-
plore child and family characteristics that predict greatest benefit from 
the intervention.
Support (If Any): This pilot study was funded by the Sleep Research 
Society Foundation J Christian Gillin, MD, Research Grant, with ad-
ditional funding from the Institute of Translational Health Sciences and 
Seattle Children’s Research Institute Center for Child Health, Behavior, 
and Development.

1031
MOTHERS NEED TO WAKE UP (WHEN THEY WANT TO!)
McBean A, Montgomery-Downs H
Psychology, West Virginia University, Morgantown, WV, USA

Introduction: Social jetlag, the discrepancy between the social and 
biological timing, can disrupt mental and physical health. Fragmented 
sleep, which characterizes the postpartum period, can have similar men-
tal and physical consequences. Our goal was to quantify the discrepancy 
between preferred and actual morning wake times among postpartum 
mothers and determine this discrepancy’s associations with mental 
health, neurocognitive performance, and daytime sleepiness.
Methods: Twenty-five primiparous mothers (30.9 [SD=5.6] years, 96% 
white, 17.0 [SD=2.8] years of education) of infants 5.5-31.8 months old 
wore an actigraph, completed a sleep diary, and self-administered a psy-
chomotor vigilance test (PVT) each morning for one week. At the end 
of the week, mothers underwent standard Multiple Sleep Latency Test 
(MSLT), and completed the Morningness-Eveningness Questionnaire 
(MEQ), Profile of Mood States (POMS), Perceived Stress Scale (PSS), 
and Beck Anxiety Inventory (BAI). Discrepancy was calculated as the 
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difference between the actigraphy-derived wake time and the beginning 
of the preferred wake time range on MEQ.
Results: 8% of mothers awoke within their preferred wake time range, 
92% awoke earlier (range of discrepancy = 14-160mins). Bivariate as-
sociations between mothers’ wake time discrepancy and PSS, POMS, 
BAI, PVT, and MSLT revealed that larger discrepancy was associated 
with significantly higher stress (r=.45) and more impaired mood on the 
global POMS (r=.52), and specifically on the POMS subscales for ten-
sion (r=.46), depression (r=.47), anxiety (r=.58), and confusion (r=.53) 
(p<.05 each). There were no significant associations between wake time 
discrepancy and BAI, PVT lapses, or MSLT scores.
Conclusion: These data suggest maternal mental health benefits of 
awakening closer to their preferred wake time. These findings suggest 
late postpartum interventions for mental health disturbances may benefit 
from assessing and reducing mothers’ social jetlag.
Support (If Any): Funding provided by NIH grant R21HD053836 
(HMD).

1032
GENDER-RELATED SLEEP DIFFERENCES IN PRETERM 
NEONATES NURSED IN CLOSED INCUBATORS
Décima P1, Stéphan-Blanchard E1, Delanaud S1, Dégrugilliers L1,2, 
Tourneux P1,2, André L1,2, Bach V1, Libert J1

1PériTox-INERIS (EA 4285 - UMI 01), University of Picardy Jules 
Verne, Amiens, France, 2Department of Pediatrics, Amiens University 
Medical Center, Amiens, France

Introduction: Although sleep exhibit gender differences in adults, the 
question is still debated in children and particularly in preterm neonates, 
despite that sleep organization is determinant for the maturational de-
velopment of this vulnerable population. The aim of this study was to 
clarify the relationship between gender-related sleep differences in pre-
term neonates.
Methods: 12-hour overnight polysomnography was performed after 9 
days of life (D9) in 2 groups of neonates nursed in closed incubators: boys 
(n= 27, mean ± SD gestational age: 29.7 ± 1.2 wk) and girls (n=22, gesta-
tional age: 29.4 ± 1.5 wk). Sleep structure was visually scored from total 
and average durations, the percentages and frequencies of active (AS), 
quiet (QS) and indeterminate (IS) sleep episodes and wakefulness after 
sleep onset. Sleep stability was assessed from sleep stage frequencies.
Results: As regards to sleep structure, differences were highlighted: To-
tal duration and percentage of time of QS episods were higher in boys 
than in girls (113 ± 44 min vs. 87 ± 31 min, p=0.030 and 18 ± 7 vs. 14 
± 4%, p=0.022; respectively). Mean duration and percentage of time of 
AS episods were shorter in boys than in girls (20.4 ± 5.9 vs. 23.8 ± 4.1 
min, p=0.033 and 55 ± 11 vs. 61 ± 8%, p=0.032; respectively). None of 
the sleep stability criteria differed significantly between the 2 groups.
Conclusion: There are relevant gender-related sleep differences in pre-
term neonates. We pointed out that boys do more QS than girls at the 
expense of AS. As QS is one of the criteria of maturation in neonates. 
Our results could contribute to point out this difference of maturational 
development in preterm neonates, this might feature that maturational 
development differs according to gender in low-birth-weight neonates 
in the first days of life.
Support (If Any): ANR-TecSan Project 08-006

1033
ASSOCIATIONS BETWEEN FAMILY POWER STRUGGLES 
AND SLEEP DISTURBANCE IN PRESCHOOL CHILDREN
Tal JZ1,2, Nowakowski S1,3, Bar-David E4, Dowdle C1,5, Tikotzky L6, 
Manber R1

1Stanford University School of Medicine, Palo Alto, CA, USA, 2Palo 
Alto University - Pacific Graduate School of Psychology, Palo Alto, 
CA, USA, 3University of Texas Medical Branch, Galveston, TX, USA, 
4Tel Aviv University, Tel Aviv, Israel, 5Pacific Graduate School of 
Psychology - Stanford Psy. D. Consortium, Palo Alto, CA, USA, 6Ben-
Gurion University of the Negev, Beersheva, Israel

Introduction: Insufficient sleep and poor quality sleep are increasingly 
significant public health issues among children. Resistance to control 
has been shown to be positively associated with sleep problems and 
externalizing behaviors in children. This study aims to examine the 
relationship of parent-child power struggles with sleep disturbance in 
preschool children.
Methods: Parents of preschool children aged 2-5 (N=114) completed 
the Family Power Struggle Questionnaire (FPSQ), which includes the 
following subscales: Aggressive, Regressive, and Distancing/Detach-
ment. Additionally, they completed the Brief Child Sleep Questionnaire 
(BCSQ), answering questions about sleep onset latency (SOL), number 
of awakenings, time awake after sleep onset, total sleep time, perceived 
severity of their child’s sleep problem and sleep onset difficulties. Pear-
son’s correlations were conducted with BCSQ variables and the FPSQ 
full scale, and subscale scores.
Results: Pearson’s correlation revealed significant associations between 
FPSQ full scale score and preschool children’s SOL (r=.72, p=.044), pa-
rental perception of the severity of the child’s difficulties falling asleep 
(r=.28, p=.002) and sleep in general (r=.21, p=.029). FSPQ Aggressive 
Power Struggle Subscale was significantly associated with SOL (r=.73, 
p=.039) and parental perception of the severity of the child’s difficulties 
falling asleep (r=.28, p=.003). FSPQ Regressive Power Struggle Sub-
scale was significantly associated with SOL (r=.82, p=.014), parental 
perception of the severity of the child’s difficulties falling asleep (r=.23, 
p=.016) and sleep in general (r=.23, p=.013). FSPQ Distancing and De-
tachment Power Struggle Subscale was significantly associated with pa-
rental perception of the severity of the child’s difficulties falling asleep 
(r=.21, p=.028).
Conclusion: Greater family power struggles were associated with lon-
ger time to fall asleep, higher ratings of problematic sleep onset and 
sleep in general, as perceived by the parents. FPSQ measures levels of 
general power struggle that are not specific to bedtime or the context 
of sleep. It is likely that families with greater general power struggle 
also have more power struggles in the context of sleep, which in turn 
explains the correlation between sleep onset difficulties and FPSQ.

1034
TRIADIC LINKS BETWEEN INFANT SLEEP, MATERNAL 
SLEEP AND PATERNAL INVOLVEMENT IN INFANT 
CAREGIVING
Tikotzky L1, Sadeh A2, Volkovich E1, Manber R3, Meiri G4, Shahar G1

1Psychology, Ben-Gurion University of the Negev, Beer-Sheva, Israel, 
2School of Psychological Sciences, Tel Aviv University, Tel Aviv, 
Israel, 3Department of Psychiatry and Behavioral Sciences, Stanford 
University, Palo Alto, CA, USA, 4Soroka University Medical Center 
and Faculty of Health Sciences, Ben Gurion University of the Negev, 
Beer Sheva, Israel

Introduction: The development of infant sleep has been associated 
with parenting factors such as maternal depression, parental sleep-re-
lated cognitions and soothing behaviors. The aim of this longitudinal 
study was to examine the links between two parenting factors which 
have received relatively little scientific attention (i.e., maternal sleep and 
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paternal involvement in infant caregiving) and infant sleep at 3 and 6 
months post-partum.
Methods: The study included 57 families that were recruited during 
pregnancy. Infant and maternal sleep was assessed using actigraphy and 
sleep diaries for 5 nights. Both fathers and mothers completed a ques-
tionnaire assessing the overall involvement of fathers relative to mothers 
in infant caregiving. Maternal depressive symptoms and breastfeeding 
were used as control variables.
Results: Statistically significant correlations were found between infant 
and maternal sleep percent at 3 months (r = .51, p < .0005) and at 6 
months (r = .59, p < .0005), and between infant and maternal number 
of night wakings at 3 months (r = .36, p < .01) and at 6 months (r = .62, 
p < .0005). Structural Equation Modeling revealed that maternal sleep 
percent at 3 months significantly predicted infant sleep percent at 6 
months (β = .48, p < .001). However, infant sleep did not predict ma-
ternal sleep. Moreover, greater paternal involvement in infant caregiv-
ing at 3 months significantly predicted fewer night-wakings in infants 
(β = -.29, p < .05) and mothers (β = -.34, p < .05), and higher maternal 
sleep percent (β = .30, p < .05) at 6 months.
Conclusion: Our findings suggest that disturbed maternal sleep may 
predict the development of problematic infant sleep patterns and that 
encouraging fathers to increase their involvement in caregiving respon-
sibilities might be an important aspect of interventions aimed at enhanc-
ing maternal and infant sleep.
Support (If Any): The research was supported by the Israel Science 
Foundation.

1035
PRONE SLEEPING ALTERS CEREBRAL VASCULAR 
CONTROL IN PREMATURE INFANTS
Fyfe K1, Odoi A1, Yiallourou SR1, Wong FY1,2,3, Walker AM1, Horne RS1

1The Ritchie Centre, Monash Institute of Medical Research, Clayton, 
VIC, Australia, 2Monash Newborn, Monash Medical Centre, Clayton, 
VIC, Australia, 3The Department of Pediatrics, Monash University, 
Clayton, VIC, Australia

Introduction: The prone sleep position is a major risk factor for the 
Sudden Infant Death Syndrome (SIDS). In term infants prone sleeping 
alters both systemic and cerebro-vascular control, most prominently at 
2-3 months of age when the risk of SIDS is greatest. As preterm infants 
are at increased risk for SIDS we hypothesised that these effects of prone 
sleeping would be exaggerated and thus aimed to determine the effect 
of sleep position on cerebro-vascular control in preterm-born infants.
Methods: 18 healthy preterm infants (27-36 weeks) underwent day-
time polysomnography at 2-3 months post-term age. Continuous blood 
pressure (MAP) (FinometerTM, Finometer Medical Systems, The 
Netherlands) and cerebral tissue oxygenation index (TOI) (NIRO-200 
spectrophotometer, Hamamatsu Photonics KK, Japan) were measured. 
15° head-up tilts (HUT) were presented in active (AS) and quiet sleep 
(QS) in both the prone and supine positions. Changes from baseline (30 
beats pre-HUT) were determined using one-way repeated measures 
ANOVA within three phase (early: beats 31-60; middle: beats 61-90; 
late: beats 91-120).
Results: When supine, MAP rose significantly from baseline in the 
early phase and fell below baseline in the late phase in both QS and AS 
(p<0.05). Despite this, TOI remained at baseline following HUT in both 
QS and AS. When prone, MAP also increased significantly from base-
line in the early phase in QS and AS (p<0.05) and returned to baseline 
during the middle and late phases. In response, TOI rose above baseline 
levels reaching significance in the late phase in QS and all three phases 
in AS (p<0.05).
Conclusion: When supine, cerebral oxygenation was maintained de-
spite fluctuating MAP reflecting intact cerebral autoregulation. How-
ever, when prone, cerebral oxygenation increased with MAP following 
HUT and remained elevated even when MAP fell, which may reflect in-

appropriate cerebral vasodilatation. This suggests that cerebro-vascular 
control is altered during prone sleeping in preterm infants.

1036
SKIN TEMPERATURES AND PERIPHERAL VASOMOTOR 
CONTROL AND SLEEP STAGES IN PRETERM NEONATES
Décima P1, Bodin E1,2, Chardon K1, Stéphan-Blanchard E1, 
Delanaud S1, Telliez F1, Tourneux P1,2, André L1,2, Libert J1, Bach V1

1PériTox-INERIS (EA 4285 - UMI 01), University of Picardy Jules 
Verne, Amiens, France, 2Department of Pediatrics, Amiens University 
Medical Center, Amiens, France

Introduction: Although thermoregulatory processes differ according 
to sleep stages, sleep effect on peripheral vasomotor control (PV, first 
thermoregulatory response to be elicited in near thermoneutral environ-
ments has never been studied in preterm neonates. Sleep stage effect was 
analyzed on the difference between internal (abdominal temperature 
(T)) and distal foot skin T, reflecting vasomotor control, in preterm neo-
nates exposed to 2 modes of air temperature control of thermoneutrality 
in closed incubator: air T servocontrol (air group) and skin T control 
(skin group), which seems to provide a less stable thermal environment 
than does air T control.
Methods: Wakefulness (W), Active (AS), Intermediate (IS) and Quiet 
(QS) sleeps were scored during nocturnal PSG in 24 preterm neonates 
(208 days postmenstrual age, 1.380 g birth mass, 9th day of life) random-
ly assigned to skin or air groups. Skin T were measured by infrared ther-
mography on 10 sites (abdominal, pectoral, shadows of the eyes, thighs, 
hands and feet) and averaged over each sleep episodes (n=1148). The 
difference between Tabdo and Tfoot was considered as an index of PV.
Results: Although all local skin T and [Tabdo-Tfoot] (+0.2 and +0.15°C, 
p<0.001) were significantly higher in the air group, none of the sleep 
parameters differed between both groups. A significant sleep stage ef-
fect was observed on distal Ts, and on [Tabdo-Tfoot] in skin group but 
not in air group (significant interaction between control mode and sleep 
stages): T and [Tabdo-Tfoot] were lower in QS and IS, higher in AS and 
the highest in W.
Conclusion: Our results point out that vasomotor control is efficient 
during sleep in 9 day-old preterm neonates. PV control varies according 
to the sleep stages in the skin group. The fact that this is not observed 
in air group may refer to more tightly controlled air conditions in this 
group, resulting in less TR stimuli.

1037
EFFECTS OF SCHOOL TIMING AND CHRONOTYPE ON 
PSYCHOLOGICAL DISTRESS AND DAYTIME SLEEPINESS 
IN HIGH SCHOOL STUDENTS AGED 12-17 YEARS
Laberge L1,2, Martin J1, Gaudreault M1, Arbour N1, Perron M3, 
Boivin DB4

1ÉCOBES - Recherche et transfert, Cégep de Jonquière, Saguenay, 
QC, Canada, 2Health Sciences Department, Université du Québec à 
Chicoutimi, Chicoutimi, QC, Canada, 3Human Sciences Department, 
Université du Québec à Chicoutimi, Chicoutimi, QC, Canada, 
4Centre for Study and Treatment of Circadian Rhythms, Department 
of Psychiatry, Douglas Hospital, McGill University, Montréal, QC, 
Canada

Introduction: After a fire destroyed Kénogami high school (Saguenay, 
Québec), Kénogami students were relocated to Arvida high school for 
the school year. A dual school schedule was implemented such that Arvi-
da students respectively started and ended at 7h40 and 13h05 and Kéno-
gami students at 13h25 and 18h45. This study assessed whether school 
functioning, sleep, and health varied with school timing and chronotype.
Methods: Fifty-seven students (mean (SD) age=15.0 (2.0); 40.4% boys) 
wore a wrist actigraph for ≥7 consecutive days and filled out a question-
naire evaluating school functioning, social rhythms, chronotype, day-
time sleepiness, psychological distress, and alcohol, tobacco and other 
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drug use. T-tests for independent samples, chi-square tests, Fisher’s ex-
act tests, and ANOVAs were used. All participants and parents gave their 
informed consent.
Results: Arvida students (n=24) felt asleep and woke up earlier 
(p<0.001) and had a shorter sleep duration (p<0.05) than Kénogami stu-
dents (n=33). Even though Arvida students exhibited longer recovery 
sleep on week-ends than Kénogami students (p<0.001), they reported 
higher daytime sleepiness levels (p<0.05). Also, Arvida and Kénogami 
students were comparable in terms of chronotype and psychological 
distress. Overall, 16 students were morning types (M-types), 26 were 
intermediate types (I-types), and 15 were evening types (E-types). As 
expected, E-types felt asleep and woke up later than I- and M-types 
(p<0.001) but did not differ in terms of sleep duration. However, E-
types reported lower school satisfaction (p<0.05), lower social rhythms 
regularity (p<0.05) as well as higher daytime sleepiness levels (p<0.05), 
psychological distress (p<0.05) and alcohol use (p<0.05) compared to 
M-types.
Conclusion: These results suggest that students who begin school ear-
lier are at higher risk of daytime sleepiness, even when they have a suf-
ficient opportunity for recovery sleep on week-ends. Moreover, these 
results add support to the bulk of evidence suggesting that eveningness 
may constitute an unspecific risk factor for health.

1038
DEPRESSION IN CHILDREN AND TEENAGERS WITH 
NARCOLEPSY
Inocente C1,2, Gustin M3,4, Lavault S5,6, Dauvilliers Y5,7, Reimão R2, 
Bat-Pitault F8, Lin J1, Arnulf I5,6, Lecendreux M5,9, Franco P1,5,10

1Integrative Physiology of Brain Arousal System, CRNL, 
INSERM-U1028, CNRS UMR5292,, University Lyon1, Lyon, France, 
2Sleep Medicine Advanced Research Group, Division of Clinical 
Neurology, Clinical Hospital, University of São Paulo School of 
Medicine, São Paulo, Brazil, 3Department of public health, Institute 
of Pharmacy (ISPB), EA4173, F-69373, Université Lyon 1, Lyon, 
France, 4Service de Biostatistique, Hospices Civils de Lyon, Lyon, 
France, 5National Reference Centre for Orphan Diseases, Narcolepsy, 
Idiopathic hypersomnia and Kleine-Levin Syndrome (CNR 
narcolepsie-hypersomnie), , Paris, Lyon, Créteil, Montpellier, France, 
6AP-HP, Groupe Hospitalier Pitié-Salpêtrière, Unité des Pathologies 
du Sommeil & Centre de Recherche de l’Institut du Cerveau et de 
la Moelle épinière, UMR-S975, CNRS UMR7225 & Inserm, U975, 
Université Pierre et Marie Curie - Paris 6, Paris, France, 7Inserm 
U1061, Sleep Disorders Center, Department of Neurology, Gui-de-
Chauliac Hospital, CHU Montpellier, Montpellier, France, 8Child 
and Adolescent Psychopathology Unit, Salvator Hospital, Public 
Assistance-Marseille, University Aix-Marseille II, Marseille, France, 
9Centre pédiatrique des pathologies du sommeil, Hôpital Robert Debré, 
Paris, France, 10Pediatric Sleep Unit, Hôpital Femme Mère Enfant, 
University Lyon1, Lyon, France

Introduction: To evaluate depressive feelings and their correlates in 
children and adolescents with narcolepsy.
Methods: The mood (Children’s Depression Inventory [CDI]), hyperac-
tivity symptoms (Conners Parents Rating Scale-Revised [CPRS-R]), in-
somnia (insomnia severity index), fatigue were assessed in the children 
and adolescents with primary narcolepsy followed in the National Ref-
erence Centers. Patients with and without depressive symptoms were 
compared for clinical, polygraphical and biological (HLA typing, CSF 
hypocretin-1 levels) markers.
Results: The cohort included 117 children (65 boys; 59 de novo pa-
tients) with a mean age of 11.6± 3.1 years at diagnosis (43 % were 10 
years old or younger). Obesity was found in 60% of the sample. Cata-
plexy was present in 81% and DQB1*0602 was positive in 91%. CSF 
hypocretin-1 mean level was 31±46 pg/mL (n=20). Twenty-five percent 
had clinically significant symptom of depression (CDI >16), 7% had a 
high level of Attention Deficit/Hyperactivity Disorder (ADHD) symp-

toms (CPRS-R >75). Depressive feelings were more frequent in girls, 
with symptoms increasing with age. Bivariate associations indicated that 
depressive feelings were explained by fatigue (48%), ADHD symptoms 
(31%), insomnia (16%) and excessive daytime sleepiness (14-24%). 
Obesity, apnea-hypopnea index, diagnosis delay, disease duration, pres-
ence of cataplexy or treatment had no effects on the depressive mood.
Conclusion: Our data confirmed the high frequency of depressive symp-
toms in narcolepsy especially in adolescent girls. The similar prevalence 
of depressive feelings in treated vs. never-treated patients, suggests a 
specific need for diagnosing and managing this symptom in the young 
narcoleptics.
Support (If Any): This is not an industry-sponsored study. The study 
was financed in part by a Brazilian Grant “CAPES (Coordination for 
the Improvement of Higher Level Education)” to Clara Inocente and a 
French Grant “PHRC AOM07-138” from the French Health Ministry 
(Assistance Publique-Hôpitaux de Paris)” to Isabelle Arnulf. Patricia 
Franco and Isabelle Arnulf benefit from a grant “INTERFACE-IN-
SERM-Hôpitaux” to finance their research.

1039
COMORBID DEPRESSION & ANXIETY IN CHILDHOOD 
ONSET NARCOLEPSY
John R1, Kolla B2, Slocumb NL1, Kotagal S3,1

1Center for Sleep Medicine, Mayo Clinic, Rochester, MN, USA, 2Sleep 
Medicine, Affiliated Community Medical Centers, Willmar, MN, USA, 
3Neurology, Mayo Clinic, Rochester, MN, USA

Introduction: The prevalence of depression and anxiety in children 
with narcolepsy has been insufficiently studied. We examined a cohort 
with childhood-onset narcolepsy for these comorbidities.
Methods: Patients ≤18 years at the time of initial diagnosis of narco-
lepsy, which was confirmed by polysomnography and multiple sleep 
latency testing were eligible for inclusion. To identify patients with an 
anxiety disorder and/or major depression, the Beck Depression Inven-
tory (BDI) and Zung Anxiety Scale (ZAS) were administered for sub-
jects who had attained age 18 years or more whereas, those below 18 
years received the Spence Children’s Anxiety Scale (SCAS) and Child 
Depression Inventory-2 (CDI-2) surveys.
Results: Twenty-five of the 59 eligible patients (42.3%) completed the 
questionnaires. Cataplexy was present in 19/25 (76%). Thirteen of 25 
(52%) were over 18 years at the time of study. Mean age of narcolepsy 
onset was 11 ± 3.3 years and mean duration of symptoms was 7.7 ± 4.7 
years. In the adult subgroup (mean age 23.4 ± 3.1 years), 6/13 (46.2%), 
had BDI scores of 11 or above (mean score 16 ± 5), indicating a positive 
screen for depression,with 5/6 being female. Five of 6 with depression 
also had cataplexy. The mean duration of narcolepsy did not differ be-
tween those with depression and without (10.7 years ± 2.2 vs.11.3 ± 4.0; 
p=0.74). Two of 13 adults (15.4%) had also screened positive for anxiety 
on the ZAS. In the group under 18 years,1/12 (8.3%) screened positive 
for current depression and anxiety on the CDI-2 and SCAS respectively. 
In aggregate, 7/25(28%) had current depressive symptoms and 3/25 
(12%) had current anxiety symptoms, which suggests prevalence rates 
greater than in the general population.
Conclusion: Depressive and anxiety symptoms seem to show increased 
prevalence in childhood-onset narcolepsy. The comprehensive care of 
narcolepsy should include the recognition and management of these 
psychiatric comorbidities.
Support (If Any): This publication was made possible by CTSA Grant 
Number UL1 TR000135 from the National Center for Advancing Trans-
lational Sciences (NCATS), a component of the National Institutes of 
Health (NIH). Its contents are solely the responsibility of the authors and 
do not necessarily represent the official view of NIH.
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EFFECT OF EXCESSIVE DAYTIME DLEEPINESS ON 
MOTOR VEHICLE ACCIDENTS IN HIGH-SCHOOL 
STUDENTS
Stansbury RC1, Parker JE1, Hadique S1, Jain P2

1Medicine, West Virginia University School of Medicine, Morgantown, 
WV, USA, 2West Virginia University, Morgantown, WV, USA

Introduction: Motor vehicle accident is an important public health 
issue among teenage drivers. We have previously reported that exces-
sive daytime sleepiness (EDS) is common among high school students. 
There is a possibility that EDS among high-school students is associated 
higher risk of motor vehicle accidents. In this study, our goal was to 
determine whether EDS among high school students is associated with a 
higher risk of a motor vehicle accident.
Methods: High-school students were invited to fill out an anonymous 
survey, which included demographic information, the average number 
of hours slept every night, snoring, and perception of inadequate or non 
refreshing sleep. Excessive daytime sleepiness was defined by an Ep-
worth Sleepiness Scale (ESS) greater than or equal to 10. Only those 
students who reported driving vehicle were included in this analysis. 
The students were asked if they were involved in MVA. Age-and gender 
specific BMI between 85th to 95th percentile defined overweight and > 
95th percentile defined obesity. Standard statistical tests were applied.
Results: Of 141 completed surveys, 78 students reported driving motor 
vehicles. Fourteen of 78 (18%) of students reported MVA. There was 
no difference in the age, BMI, incidence of obesity or average hours of 
sleep per night among those who had MVA than in those who did not 
have MVA. Similar proportion of students in each group reported snor-
ing and not feeling refreshed in the morning hours. The average ESS 
of those with MVA (8.64±3.79) was similar to those who did not have 
MVA (8.53 ±3.43). Overall, 6 of 14 (42.6%) of subjects who had MVA 
had EDS with an ESS of of greater than or equal to 10, as compared to 
30 of 64 (46.9%) who did not have MVA (p> 0.05).
Conclusion: Excessive daytime sleepiness was very common among all 
high-school students who drive. However, we did not find a significant 
increase in the incidence of EDS among high school students who had 
prior MVA. Further studies are warranted to identify the causative fac-
tors associated with MVA among high school students.

1041
PLASMATIC BICARBONATE LEVELS FOR THE 
SCREENING OF CENTRAL HYPERSOMNIA IN CHILDREN?
Junqua A1, Inocente C2,3, Raverot V4, Claustrat B4, Lin J2, Franco P1,2
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Introduction: The objective of this study was to evaluate the interest of 
plasmatic bicarbonate levels for the screening of central hypersomnia 
in children.
Methods: Complete evaluation including PSG, MSL, blood samples 
with plasmatic bicarbonate levels and capillary gas (n=6) were done. 
The results were compared between 34 children with narcolepsy (N) 
(47% boys, 13 years (5-18), 73.5% with cataplexy) and 23 control chil-
dren (C) (43.5% boys, 10 years (4-17).
Results: Compared to control children, narcoleptic patients had higher 
EPWORTH score (p<.001), BMI z-score (p=0.001) and were more obese 
(52.9% vs 21.7%) (p=.01). Bicarbonate levels increased with age in both 
groups (r=0.43, p=0.001) (Colantonio et al. Clinical Chemistry, 2012) and 
tended to be higher in boys than girls especially in narcoleptic children 

(p=0.005). Narcoleptic children had higher bicarbonate levels than con-
trol children (p=0.003) as well as higher PCO2 (p=0.045) and lower pH 
(p=0.05). There was a positive correlation between bicarbonate levels and 
EPWORTH score (r=0.42, p=0.002). Only in narcoleptic children, there 
was a negative correlation between bicarbonate levels and BMI z score 
(r=-0.36, p=0,032). Bicarbonate levels were higher in non obese than 
obese narcoleptic children (p=0,034). No relation was found with cata-
plexy. Narcoleptic patients had lower sleep latency, REM sleep latency, 
less % N3, higher % REM and %N1 than control children. No differences 
were found for total sleep time and respiratory parameters. Contrary to 
control children, all narcoleptic children had sleep latency less than 10 
min and more than 2 SOREM on MSLT. There was a negative correlation 
between bicarbonate levels and REM latency in PSG (r=-0.29, p=0.028) 
and sleep latency on MSLT (r=-0.38, p=0.005). With a bicarbonate thresh-
old at 27 mmol/L, sensibility was 38.2%, however specificity was 91.3%.
Conclusion: Bicarbonate plasmatic levels could be a cheap and rapid 
screening test for the evaluation of hypersomnia in children.
Support (If Any): This is not an industry-sponsored study. The study 
was financed in part by a Brazilian Grant “CAPES (Coordination for 
the Improvement of Higher Level Education)” to Clara Inocente. Pa-
tricia Franco and Isabelle Arnulf benefit from a grant “INTERFACE-
INSERM-Hôpitaux” to finance their research.

1042
NATURAL HISTORY OF EXCESSIVE DAYTIME SLEEPINESS 
IN CHILDREN: THE PENN STATE CHILD COHORT
Calhoun S1, Fernandez-Mendoza J1, Vgontzas AN1, Liao D2, 
Santaniello M1, Bixler EO1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
USA

Introduction: Excessive daytime sleepiness (EDS) in adolescence and 
young adulthood is associated with negative effects on performance, 
mood, health, and safety. However, no longitudinal study has examined 
the natural history of EDS in a population sample of children.
Methods: The Penn State Child Cohort is a representative general popu-
lation sample of 700 children aged 5-12 years at baseline who are being 
followed-up after an average of 8 years. These preliminary results are 
based on the initial 300 prospective subjects. For children under the age 
of 18 at follow-up, EDS was defined as a parent-report of sleepiness on 
the Pediatric Sleep Questionnaire (PSQ) and for those 18 or older EDS 
was defined as a self- report of sleepiness on modified-PSQ.
Results: The rate of incident EDS was 39% and it was higher in girls 
(26% vs. 42%) and in those who were older at baseline (8.5 vs. 9.4y) but 
no difference was found in baseline AHI (1.0 vs. 0.8). The rates of remit-
ted and persistent EDS were 24% and 76%, respectively. Persistent and 
remitted EDS subjects slept significantly longer (472 vs. 456min) but 
had similar AHI (1.1 vs. 0.8) compared to those without EDS at base-
line. Persistent EDS was associated with higher baseline parent-report 
of anxiety/depression (54 vs. 58 T-score) as compared to remitted EDS. 
Importantly, subjects with persistent EDS gained weight over time, 
while those in whom EDS remitted lost weight (2.0 vs. -7.3 ΔBMI%).
Conclusion: Our data show that the incidence and persistence of EDS 
in the transition between childhood and adolescence is remarkably high. 
The etiology of EDS in adolescence is multifactorial i.e., hormonal 
changes, increased need for sleep and body weight. The fact that persis-
tent EDS was associated with weight gain but not with AHI, while re-
mitted EDS was associated with weight loss, suggests that obesity may 
play a key role.
Support (If Any): NIH R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499
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CARDIOPULMONARY COMPLICATIONS DURING 
PEDIATRIC EPILEPTIC SEIZURES
Singh K1,3, Katz E2, Zarowski M1, Loddenkemper T1, Llewellyn N4, 
Pavlova M4, Kothare SV1

1Neurology, Boston Children’s Hospital, Boston, MA, USA, 
2Medicine, Boston Children’s Hospital, Boston, MA, USA, 3Pediatrics, 
Massachusetts General Hospital, Lexington, MA, USA, 4Neurology, 
Brigham and Women’s Hospital, Boston, MA, USA

Introduction: Role of cardio-pulmonary abnormalities in SUDEP is 
unclear in pediatric population. This study was done to assess cardio-
pulmonary abnormalities during epileptic seizures in children, with the 
long-term goal of identifying potential mechanisms of SUDEP.
Methods: We recorded cardiopulmonary changes by pulse-oximetry, 
EKG and respiratory inductance plethysmography and logistic regres-
sion to evaluate association of these changes with seizure/patient char-
acteristics.
Results: RIP provided data in 78% and pulse-oximetry in 63% seizures. 
Ictal-apnea increased with younger-age (p=0.01), male-gender (p=0.08) 
temporal-lobe (p=0.0005), left-sided (p=0.003), symptomatic-general-
ized (vs. primary-generalized and complex-partial) (p=0.01 and 0.08), 
complex-partial (vs. primary-generalized) (p=0.08), longer-duration sei-
zures (p=0.0002), desaturation (p<0.0001), ictal-bradycardia (p=0.02), 
more antiepileptic-drugs (AEDs) (p=0.006) and decreased in frontal-
lobe seizures (p=0.004). Ictal-bradypnea increased in temporal-lobe 
(p=0.07), left-sided (p=0.04), lesional (on MRI-brain) (p=0.09), symp-
tomatic-generalized seizures (vs. complex-partial and primary-general-
ized) (p=0.005, 0.005), desaturation (p=0.07), more AEDs (p=0.07) and 
decreased in frontal-lobe seizures (p=0.07). Ictal-tachypnea increased 
in older-age (p=0.01), female-gender (p=0.05), frontal-lobe (vs. tempo-
ral and other foci) (p=0.09, 0.02), right-sided seizures (p=0.0008) less 
AEDs (p=0.005) and decreased in lesional (p=0.03) symptomatic-gen-
eralized seizures (vs. complex-partial and primary-generalized) (p=0.02, 
0.03). Ictal-bradycardia increased in younger-age (p=0.09) male-gender 
(p=0.03) longer-duration seizures (p=0.03), desaturation (p=0.001), 
more AEDs (p=0.04), and decreased in frontal-lobe seizures (p=0.01). 
Ictal and post-ictal bradycardia were directly correlated (p=0.02). Ictal 
tachycardia increased in older-age (p=0.08), female-gender (p=0.001), 
frontal-lobe (p=0.06) seizures, and decreased with lesional-seizures 
(p=0.01) and more AEDs (p=0.02). Desaturation increased with longer-
duration seizures (p<0.0001), ictal-apnea (p<0.0001), ictal-bradycardia 
(p=0.001), and more AEDs (p=0.001).
Conclusion: Potentially life-threatening abnormalities like bradycardia, 
apnea and hypoxemia in pediatric epileptic seizures are associated with 
predictable patient and seizure characteristics. Understanding epidemi-
ology of cardio-pulmonary compromise in epilepsy patients may lead to 
preventative strategies for patients at high-risk for SUDEP.

1044
SLEEP PERCEPTION IN SCHOOL-AGED CHILDREN WITH 
TYPE 1 DIABETES; SLEEP DIARY VERSUS ACTIGRAPHY
Dean LR1, Perfect MM2, Kelly M1, Pillon A1, Wheeler ME3

1Psychology, University of Arizona, Tucson, AZ, USA, 2Education, 
Disability and Psychoeducational Studies, University of Arizona, 
Tucson, AZ, USA, 3Pediatrics, Section of Endocrinology, University 
Medical Center, Tucson, AZ, USA

Introduction: Disagreement between self-report and physiologic mea-
sures is observed across a variety of populations. Sleep misperception is 
common among many different populations including adolescents. Ad-
ditionally, self report of blood glucose in adults with both Type I diabe-
tes Mellitus (T1DM) and Type II diabetes were shown to be unreliable 
when compared to objective blood glucose measures. The present study 
investigated whether school-aged children with T1DM were accurate in 

their subjective reporting of sleep duration on weekdays versus week-
ends when compared to an objective measure of sleep.
Methods: Thirty-two children (mean age:13.12 years; range:10-16 
years; 45.5% females; 66.7% Hispanic or mixed race) with T1DM re-
cruited for a larger study examining the role of sleep in glucose control 
and daytime functioning for youth with diabetes were assessed for con-
gruency between sleep diaries and actigraphy data. Participants com-
pleted both measures concurrently over 5 days. Zero-order correlational 
analyses were conducted to assess the relations between subjective and 
objective measures of total sleep time.
Results: Participants’ mean hemoglobin A1c was 9.44(SD = 2.20). In 
school-aged children with T1DM subjective versus objective measures 
produced significant correlations for total sleep time on both weekdays 
(r = .86, p <.001) and weekends (r = .52, p =.002). As well as average 
across all five study days (r=.65, p,.001).
Conclusion: Despite most participants being in poor control of their 
glucose, school-aged children with T1DM correctly perceive how long 
they sleep on both weekdays and weekends.
Support (If Any): Father’s Day Council, University of Arizona Foun-
dation Faculty Small Grants Program, and the meters and a portion of 
the strips were donated by Johnson and Johnson.

1045
SLEEP, PAIN AND FATIGUE IN CHILDREN WITH JUVENILE 
IDIOPATHIC ARTHRITIS (JIA)
Ward TM1, Yuwen W1, Ringold S2, Wallace C2, Landis CA1

1Family & Child Nursing, University of Washington, Seattle, WA, 
USA, 2Pediatric Rheumatology, Seattle Childrens Hospital, Seattle, 
WA, USA

Introduction: Children with juvenile idiopathic arthritis (JIA) often 
complain of poor sleep, joint inflammation, pain and fatigue. Sleep may 
be more disturbed during periods of active, compared to inactive dis-
ease. This study compared self-reported and actigraphy derived sleep 
measures and pain and fatigue symptoms between children with active 
and inactive JIA.
Methods: Sixty-eight children 6-to-11 years of age (mean 8.5 ±1.9 
years) with active (n = 36) or inactive (n = 32) JIA participated. Children 
completed a daily sleep and symptom diary and wore an actigraph on the 
non-dominant wrist for one week.
Results: Mean total sleep time from sleep onset to offset for the sample 
was 503.6 minutes. Self-report and actigraphy measures of total sleep 
time, wake after sleep onset, and sleep efficiency did not differ between 
the groups. Evening joint pain, number of painful joints, and fatigue fre-
quency did not differ between the groups, however morning joint pain, 
number of painful joints, and fatigue intensity were significantly higher 
in children with active JIA compared to inactive JIA (p < .04).
Conclusion: In this sample of children with JIA, disease status had no 
impact on sleep and evening joint pain. Morning joint pain and fatigue 
intensity were higher in children with active disease. Further research is 
warranted to better understand the daily associations among sleep, pain 
and fatigue in children with active and inactive JIA
Support (If Any): NIH Grant NR012734, NR08136, Center for Re-
search on the Management of Sleep Disturbances P30 NR011400, T32 
NR0710, Center for Women’s Health and Gender Research, NR04011, 
and the GCRC #M01-RR-00037
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PREVALENCE OF SLEEP ISSUES IN CHILDREN WITH 
NEUROFIBROMATOSIS TYPE 1
Licis AK1, Vallorani AM1, Gao F2, Chen C1, Lenox J1, Yamada KA1, 
Duntley S1, Gutmann DH1

1Neurology, Washington University School of Medicine, Saint Louis, 
MO, USA, 2Biostatistics, Washington University School of Medicine, 
Saint Louis, MO, USA

Introduction: Children with neurodevelopmental disorders have a high 
likelihood of having sleep issues, which affect quality of life, cognitive 
function, and behavior. The prevalence of sleep problems in children 
with neurofibromatosis type 1 (NF1) is not known.
Methods: Parents of children with NF1 aged 2-17 years cared for in the 
Neurofibromatosis Clinical Program at Saint Louis Children’s Hospital 
completed the Sleep Disturbance Scale for Children questionnaire. Par-
ents completed the Sleep Disturbance Scale for Children questionnaire 
for unaffected siblings of children with NF1, aged 2-17 years.
Results: 218 children, including 129 children with NF1 (64 males, 65 
females) and 89 unaffected siblings of children with NF1 (50 males, 39 
females) were enrolled. Compared to their siblings, children with NF1 
were significantly more likely to have symptoms indicating disorders of 
initiating and maintaining sleep (NF1 mean score 14.16, sibling mean 
score 12.37, p=0.0060), sleep-wake transition disorders (NF1 mean 
score 10.14, sibling mean score 8.78, p=0.0017), and disorders of hy-
perhydrosis (NF1 mean score 3.20, sibling mean score 2.35, p<0.0001), 
but were not more likely to have symptoms indicating sleep breathing 
disorders (NF1 mean score 4.49, sibling mean score 4.10, p=0.1193), 
disorders of arousal (NF1 mean score 3.52, sibling mean score 3.82, 
p=0.0413), or disorders of excessive somnolence (NF1 mean score 8.03, 
sibling mean score 7.42, p=0.1337). The overall sleep score was sig-
nificantly higher in children with NF1 compared to their siblings (NF1 
mean score 43.49, sibling mean score 38.71, p=0.0009). Diagnoses of 
attention deficit disorder, cognitive impairment, brain tumor, or op-
tic pathway glioma did not significantly affect the overall sleep score 
among children with NF1.
Conclusion: Children with NF1 are significantly more likely to have 
symptoms indicating disorders of initiating and maintaining sleep, 
sleep-wake transition disorders, and disorders of hyperhydrosis, and to 
have a higher overall sleep score than their unaffected siblings.

1047
PROGRESSION OF SLEEP ABNORMALITIES DURING 
CHILDHOOD IN MUCOPOLYSACCHARIDOSIS II
Wooten WI1, Muenzer J2, Muhlebach MS2, Vaughn BV1

1Neurology, University of North Carolina, Chapel Hill, NC, USA, 
2Pediatrics, University of North Carolina, Chapel Hill, NC, USA

Introduction: Mucopolysaccharidosis II (Hunter syndrome) is a lyso-
somal storage disease with neurologic and respiratory complications 
leading to high prevalence of obstructive sleep apnea (OSA). An analysis 
of cross-sectional data demonstrated reduced REM duration at all ages, 
with decreased slow wave sleep and sleep efficiency in older individu-
als. The natural history of sleep problems in enzyme-naive individuals 
is not well described. This study uses longitudinal data to investigate 
changes in OSA, sleep stages and efficiency over time.
Methods: Fourteen children with MPS II were identified who had poly-
somnography with nasal pressure at baseline and at 2-years as part of a 
natural history study. Paired t-tests were utilized to determine changes 
in sleep parameters from baseline, including AHI, sleep stages and ef-
ficiency. Unpaired t-tests were used to determine relationships of sleep 
variables to clinical parameters including age and BMI.
Results: Fourteen children were included in the analysis with median 
baseline age of 6 years (range 3-16). Prevalence of OSA (AHI >1.5) 
was reduced from 11 individuals at baseline to 6 individuals at 2-years 
(p=0.10). Children 3-6 years of age demonstrated a decrease in AHI 

compared to individuals > 7 years at baseline (p=0.04). Change in BMI 
percentile did not predict change in AHI (p=0.31). Slow-wave sleep 
(p=0.03) and sleep efficiency (p=0.08) declined independent of AHI in 
nearly all individuals during the 2-year period.
Conclusion: OSA is highly prevalent in children with MPS II, however 
rate of progression during childhood is variable, with decrease in AHI 
in young children compared to adolescents. Despite improvement in ob-
structive sleep apnea in many individuals, there was marked decline of 
sleep efficiency and slow wave sleep. Conceivably this may be related 
to neurologic manifestations of MPS rather than OSA.

1048
OBSTRUCTIVE SLEEP APNEA IN CHILDREN WITH SOTO’S 
SYNDROME
Seda G1, Bercovitch R2, Halbower AC1, Welsh CH3

1Department of Pulmonary Medicine, Children’s Hospital Colorado 
and University of Colorado Denver, Denver, CO, USA, 2Department of 
Medicine, Southern California Permanente Medical Group, San Diego, 
CA, USA, 3Department of Medicine, Division of Pulmonary Sciences 
and Critical Care Medicine, Denver Veterans Affairs Medical Center, 
University of Colorado Denver, Denver, CO, USA

Introduction: Cerebral gigantism also known as Soto’s syndrome is a 
rare genetic disorder characterized by accelerated physical growth in 
childhood that later returns to normal. It is attributed to the nuclear re-
ceptor SET domain containing protein-1 (NSD1) gene, a de novo muta-
tion in 95% of cases. Children manifest clinically with macrocephaly, 
prominent forehead and jaw, hypertelorism, antimongoloid slant of the 
palpebral fissures, and a high-arched palate. Sleep-related breathing 
disorders have not been reported in the literature; however, we hypoth-
esized these physical findings would predispose to obstructive apnea.
Methods: We retrospectively reviewed the polysomnograms of 12 pedi-
atric patients with a diagnosis of Soto’s syndrome who were referred for 
evaluation of sleep related breathing disorders at the Children’s Hospital 
Colorado from 2006 to 2011, with emphasis on respiratory events and 
oxygenation during sleep. We used Spearman’s rank correlation or Wil-
coxon rank sum tests to determine whether age or sex correlated with 
differences in respiratory events.
Results: Of the 12 children, median age was 9 years old (range 1 to 16 
years) with 33% female and 67% male. Eighty three percent met diag-
nostic criteria for pediatric obstructive sleep apnea (OSA). The median 
apnea hypopnea index (AHI) was 5.6 events/hour (AHI range, 0-25.3). 
Median central apnea index (CAI) was normal at 2.4 events/hour (range 
0 to 18.2 events/hour) at Denver’s altitude (5,280 feet). Median oxy-
gen nadir was 85.5% (0.55% of sleep time below 91%). Age and sex 
were not correlated with differences in AHI severity (age, p = 0.610; 
sex, p = 0.34).
Conclusion: There is a high prevalence of OSA in children with Soto’s 
syndrome referred for polysomnography. Although the overall preva-
lence of sleep disordered breathing in this syndrome is unknown, cranio-
facial abnormalities are likely a predisposing factor for the development 
of OSA. Sleep evaluation is recommended.

1049
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ASSOCIATIONS BETWEEN SLEEP DURATION AND AGE AT 
ONSET OF EVER SMOKING AND DAILY CIGARETTE USE 
AMONG KOREAN ADOLESCENTS
Chang J1, Xian H2, Cho S2, Pien GW3

1Department of Epidemiology, Saint Louis University, St. Louis, MO, 
USA, 2Department of Biostatistics, Saint Louis University, St. Louis, 
MO, USA, 3School of Medicine, Johns Hopkins University, Baltimore, 
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Introduction: Prior research indicates that Korean adolescents have 
greater sleep deprivation than peers from other countries. Inadequate 
sleep has been linked with adolescent problem behaviors. This study 
aims to determine the association between sleep duration and age at on-
set of ever smoking and daily cigarette use among Korean adolescents.
Methods: This cross-sectional study used data from the 2010 web-
based Korea Youth Behavioral Risk Factor Surveillance Survey, which 
included a representative sample of middle and high school students (n 
=75,643 ) in South Korea. The survey included questions about sleep 
duration per 24 hours on the weekday and the weekend as well as age 
at onset of ever smoking and daily cigarette use. Adjusted Cox propor-
tional hazard models were used to assess the association between sleep 
duration and age at onset of smoking and daily cigarette use.
Results: Among boys, sleep duration was significantly associated with 
age at onset of ever smoking [hazard ratio (HR): 0.95, 95% Confidence 
Interval (CI):0.94, 0.97] with longer sleep duration having a later age at 
onset of ever smoking, after controlling for age, family income, second 
hand smoke exposure at home, and stress. Similarly, sleep duration was 
significantly associated with age at onset of daily smoking (HR: 0.91, 
9%% CI:0.88, 0.94 ) with longer sleep duration having a later age at 
onset of daily smoking, after controlling for covariates. There was no 
significant association between sleep duration and age at onset of ever 
smoking or daily smoking among girls.
Conclusion: Shorter sleep duration was associated with earlier age at on-
set of ever smoking and daily smoking among adolescent boys. Findings 
from this study have significant implications in identifying adolescents 
at higher risk for planning future tobacco control prevention strategies.

1051
ABSENCE OF CORRELATION BETWEEN 
POLYSOMNOGRAPHY FINDINGS AND CERVICAL SPINE 
DECOMPRESSION IN ACHONDROPLASIA
Kifle Y1, White KK2, Parnell S3, Blackledge M1, Bompadre V2

1Pulmonary & Sleep Medicine, Seattle Children’s Hospital, Seattle, 
WA, USA, 2Orthopedics, Seattle Children’s Hospital, Seattle, WA, 
USA, 3Radiology, Seattle Children’s Hospital, Seattle, WA, USA

Introduction: Sleep disordered breathing is common in children with 
achondroplasia. Central sleep apneic events are believed to be due to 
compression of the cervicomedullary junction from foramen magnum 
stenosis. We reviewed data of patients with achondroplasia who had 
polysomnography and magnetic resonance imaging (MRI) of cervical 
spine. We postulated that achondroplastic patients who underwent cervi-
cal spine decompression would have severe sleep disordered breathing, 
specifically central sleep apnea.
Methods: This study is a retrospective analysis of patients identified 
through an IRB approved registry. All patients identified with a diag-
nosis of achondroplasia, having had a both MRI and polysomnography 
were enrolled in the study. A chart review of correlating clinic visits for 
each patient was performed. Polysomnography results and MRI results 
were evaluated for correlates of foramen magnum stenosis.
Results: 21 patients who had polysomnography and MRI of cervical 
spine were identified by chart review. The mean age for the group was 
3.28 ± 4.77 years. All had abnormal apnea and hypopnea index (AHI) 
with mean of 82.01 ± 10.92. Six had significant cord compression on 
MRI and underwent decompression surgery. The mean AHI for those 

who had surgery was 7.51 ± 12.65 per hour versus 21.84 ± 25.07 per 
hour in non surgical group. The central apnea index was 1.4 ± 1.99 per 
hour in the surgical group versus 3.93 ± 4.22 per hour in non surgical 
group. Most had both obstructive and central apneas. No significant cor-
relations could be found between foramen magnum stenosis or spinal 
cord compression and polysomnographic findings.
Conclusion: This study shows similar findings as previous studies that 
there is high prevalence of sleep disordered breathing in children with 
achondroplasia. Those who underwent surgery did not have predictive 
PSG findings, specifically, there was no correlation between central 
sleep apnea and need for foramen magnum decompression.

1052
THE ASSOCIATION BETWEEN POLYSOMNOGRAPHIC 
PARAMETERS AND NEUROCOGNITIVE AND BEHAVIORAL 
OUTCOMES IN CHILDREN WITH DOWN SYNDROME
Konstantinopoulou S1, Tapia IE1, Sullivan A3, Cielo CM1, Radcliffe J4, 
Pipan M4, Hanna B2, Gallagher PR3, Carroll ME1, Marcus CL1

1Sleep Center, Division of Pulmonary Medicine, Children’s Hospital 
of Philadelphia, Philadelphia, PA, USA, 2Pulmonary Hypertension 
Center, Division of Cardiology, Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA, 3J.Stokes. Jr. Research Institute, Children’s 
Hospital of Philadelphia, Philadelphia, PA, USA, 4Developmental 
and Behavioral Pediatrics, Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA

Introduction: Down syndrome (DS) is the most common known chro-
mosomal cause of mental retardation. Although most individuals with 
DS have the same chromosomal anomaly, there is a relatively large 
spectrum of cognitive and behavioral dysfunction. It is therefore pos-
sible that children with DS have additional medical comorbidities af-
fecting their neurocognitive and behavioral function. Obstructive sleep 
apnea syndrome (OSAS) is common in this population and may be an 
important factor affecting neurocognitive/behavioral (NCB) outcomes. 
Therefore, we hypothesized that, in children with DS, there would be a 
correlation between polysomnographic abnormalities and neurocogni-
tive and behavioral outcomes.
Methods: 13 children with DS aged 8-16 years [11.1 ±2.7 years (mean 
±SD)] underwent polysomnograms and a NCB battery evaluating mem-
ory, attention, executive function, behavior and sleepiness, tailored to 
the capabilities of individuals with DS. Correlation coefficients were 
used to examine associations between polysomnographic parameters 
and NCB outcomes.
Results: There was a positive correlation between the severity of OSAS 
measured by the apnea hypopnea index and sleepiness measured by 
the modified Epworth Sleepiness Scale (ESS) (r=0.555, p =0.049). In 
addition there was a positive correlation between sleep fragmentation 
measured by the arousal index and sleepiness on the ESS (r=0.559, p 
=0.047). However, there were no significant correlations between other 
polysomnographic parameters, such as percent of total sleep time with 
oxyhemoglobin saturation below 90% and total sleep time with end-
tidal CO2 values above 50 Torr, and NCB outcomes.
Conclusion: These data show a positive association between polysom-
nographic manifestations of OSA, namely severity of obstructive apnea 
and sleep fragmentation, and daytime sleepiness in children with DS. 
We speculate that treatment of OSA in children with DS may improve 
neurocognitive/behavioral function in this population.
Support (If Any): Transdisciplinary Awards Program in Translational 
Medicine and Therapeutics, University of Pennsylvania, CTRC: NIH 
UL1RR024134
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THE UTILITY OF POLYSOMNOGRAPHY IN YOUNG 
CHILDREN (< AGE 6) WITH DOWN SYNDROME
Zeballos-Chavez R1, Kuhn EM2, Maletta K2, Amos L1
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2National Outcomes Center, Children’s Hospital and Health System, 
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Introduction: The American Academy of Pediatrics (AAP) recently 
published updated guidelines recommending polysomnography (PSG) 
in all children with Down Syndrome by age 4 due to increased risk of 
obstructive sleep apnea (OSA) in this patient population. These children 
have varying severity of sleep-disordered breathing and may undergo 
multiple PSGs during early childhood.
Methods: This is a retrospective study of 53 children with Down Syn-
drome who were < age 6 at the 1st polysomnogram occurring between 
January 1, 2006 and January 1, 2012. Statistical analysis was performed 
using SAS v 9.1 and SPSS v. 16.0.
Results: Fifty-three children (31 boys) had the 1st PSG at a mean age 
of 2.4 years. Most (52.8%) had Medicaid, and 35.8% had commercial 
insurance. Eighty-five percent had at least 1 airway abnormality: tonsil-
lar hypertrophy (N=34), adenoid hypertrophy (N=18), laryngomalacia 
(N=14), tracheomalacia (N=9), bronchomalacia (N=8), and subglottic 
stenosis (N=4). Over half (52.8%) had OSA, 32.1% had normal PSGs, 
9.4% had hypoxemia or hypoventilation, and 5.7% had primary snoring. 
Mean AHI was 6, mean baseline SpO2 was 95% and mean SPO2 nadir 
was 78%. Those with a clinical history of snoring were more likely to 
have OSA (p=0.02). Twenty children had at least 2 PSGs; 70% were on 
Medicaid. Seven had at least 3 sleep studies. The mean age at the 1st 
PSG was 2.6 years and at the 2nd PSG was 4.4 years. All 20 had at least 
1 airway surgery. Ten children had OSA on the 2nd PSG. Those who 
underwent multiple PSGs had a higher mean AHI on the 1st PSG than 
those who had only 1 PSG (9.0 vs. 4.1, p=0.03).
Conclusion: Young children with Down Syndrome who snore will 
likely have OSA. Due to their airway and medical complexity, they re-
quire close surveillance for sleep-disordered breathing and sometimes 
multiple PSGs.

1054
EVALUATION OF THE MCGILL OXIMETRY SCORE FROM 
OVERNIGHT POLYSOMNOGRAPHY AMONG CHILDREN 
WITH TRISOMY 21
Hobson M1, Sicard M2, Coverstone A2, Grange D2, Cleveland C1, 
Molter D3, Kemp JS2,1

1Sleep Medicine, St. Louis Children’s Hospital, St. Louis, MO, USA, 
2Pediatrics, Washington University School of Medicine, St. Louis, MO, 
USA, 3Otolaryngology/Head and Neck Surgery, Washington University 
School of Medicine, St. Louis, MO, USA

Introduction: For children with Trisomy 21, polysomnography at age 4 
to assess obstructive sleep-disordered breathing (OSDB) is the standard 
of care. Preliminary studies show that 57% of 4 year olds with Tri 21 
have abnormal PSGs (Arch Oto HNS 132: 432-6.) Oximetry alone has 
been used to screen for more severe disease among non-Tri 21 children 
with similar prevalence of OSDB (McGill score, Pediatr 105: 405-12)
Methods: A McGill oximetry score from 1 to 4 was derived from a 
full overnight PSG done on 119 consecutive subjects with Trisomy 21 
(median age, 72 months, IQR, 44 to 106). Most were referred to the 
sleep laboratory because of strong suspicion of OSDB. Oximetry scor-
ers reviewed the tests blinded to the child’s clinical course and results of 
the complete PSG.
Results: For all subjects, mean obstructive AHI (OAHI) was 9.4 (95% 
CI, 6.7 to 12.0, range 0 to 101.8). OAHI was >/ 2.5 for 50% of all sub-
jects. Sixty subjects had McGill Score = 1 (“inconclusive”, 50.4%); their 
mean OAHI was 2.1 (95% CI, 1.4 to 2.9). McGill Score = 2, for 42 sub-
jects (35.3%); their mean OAHI was 6.6 (95% CI, 4.2 to 9.1). Seventeen 

subjects (14.3%) had McGill Scores of 3 or 4; their mean OAHI = 27.4 
(95% CI 13.6 to 41.3, range 2.6 to 101.8). Ten percent of subjects had a 
significant number of central events (>/ 2.5 respiratory events per hour 
but an OAHI < 2.5 ).
Conclusion: In a retrospective cohort of children with trisomy 21, 
abnormal oximetry alone (McGill Scores 2 - 4) would have identified 
95% of subjects with OAHI >/ 4.2. Evaluation of oximetry results alone 
could be a useful part of studies of trisomy 21 patients screened using 
PSG at 4 years of age. Oximetry screening should be considered when 
developing streamlined protocols for early intervention to treat OSDB 
in this population.
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SLEEP DISORDERED BREATHING AND HEARING LOSS IN 
YOUNG CHILDREN WITH A REPAIRED CLEFT PALATE
Moraleda-Cibrian M1,2, Edwards SP2, Buchman SR3, Kasten SJ3, 
Berger M4, Warschausky SA5, O’Brien LM1,2

1Neurology, University of Michigan, Ann Arbor, MI, USA, 2Oral 
& Maxillofacial Surgery, University of Michigan, Ann Arbor, MI, 
USA, 3Plastic Surgery, University of Michigan, Ann Arbor, MI, USA, 
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5Physical Medicine and Rehabilitation, University of Michigan, Ann 
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Introduction: Children with a cleft palate have a high frequency of oti-
tis media, placement of tympanostomy tubes, and hearing loss. Further-
more, such children are also at high risk of sleep-disordered breathing 
(SDB). Small studies in adults suggest that SDB and auditory dysfunc-
tion may be related. The goal of this study was to determine the relation-
ship between hearing loss and SDB in young children with a repaired 
cleft palate.
Methods: Families of children aged 2-7 years with repaired cleft palate 
attending a Craniofacial Anomalies Program were invited to participate. 
Parents completed the Pediatric Sleep Questionnaire (PSQ) and an Otitis 
Media questionnaire. Children with a threshold score ≥0.33 of the Sleep-
Related Breathing Disturbance Scale of the PSQ were identify to have a 
high risk for SDB. The presence of hearing loss was determined by ex-
traction of routine clinical audiogram evaluations from medical records.
Results: Thus far 40 children have been enrolled. The mean age was 
5.4±1.4 years and 54% were boys. In the sample 24% had isolated cleft 
palate and 76% had cleft lip and palate. Almost all children had a history 
of otitis media (97%) and 24% had hearing loss. Overall, 13% of chil-
dren screened positive for SDB. Children with hearing loss were more 
likely to screen positive for SDB than those with normal hearing (33% 
vs. 7%; p=0.09).
Conclusion: Young children with a repaired cleft palate and hearing loss 
appear to be at particularly high risk for SDB. Evaluation for SDB may 
be warranted in children with cleft who are found to have hearing loss.
Support (If Any): Fundacio Universitaria Agusti Pedro i Pons, Unvi-
ersity of Barcelona, Spain; National Institutes of Health NHLBI R21 
HL87819
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Introduction: Symptoms of sleep-disordered breathing (SDB) appear 
to be much more common in children with orofacial cleft than in those 
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without. We have previously shown that one third of school-age children 
with cleft have SDB symptoms, which is approximately a 3-5 fold high-
er frequency compared to healthy, non-cleft children. Given the known 
associations with SDB and neurobehavioral performance, it is critical to 
identify SDB early. Therefore the goal of this study was to determine the 
frequency of SDB symptoms in young children with cleft.
Methods: Children aged 2-7 years with non-syndromic cleft palate, in-
cluding cleft lip and palate (CLP) and isolated cleft palate (CP) were 
invited to participate. Children with syndromes, developmental delay, or 
other major medical problems were excluded. Parents completed the Pe-
diatric Sleep Questionnaire (PSQ). A threshold score ≥0.33 of the Sleep-
Related Breathing Disturbance Scale of the PSQ was used to identify 
SDB risk.
Results: A total of 37 children with repaired cleft palate have been 
recruited thus far. The mean age was 5.4±1.4 years, 54% were boys, 
59% were Caucasian, and 35% were Asian. Overall, 13% of children 
screened positive for SDB with a higher frequency in Caucasian chil-
dren compared to Asian children (18% vs. 8%, p=0.13). Cleft lip and 
palate was present in 76% of children and isolated cleft palate in 24%. 
There was a trend for children with CP to have an increased frequency of 
SDB compared to children with CLP: 22% vs. 11% (p=0.1).
Conclusion: A significant proportion of young children with orofacial 
cleft have SDB symptoms, particularly in those with isolated cleft pal-
ate. Routine screening for SDB may be warranted in this population.
Support (If Any): Fundacio Universitaria Agusti Pedro i Pons, Unvi-
ersity of Barcelona, Spain; National Institutes of Health NHLBI R21 
HL87819
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A PILOT STUDY TO EXAMINE SLEEP IN PEDIATRIC BRAIN 
TUMOR PATIENTS HOSPITALIZED FOR HIGH DOSE 
CHEMOTHERAPY
Mandrell B, Pritchard M, Browne E, Clifton S, Crabtree VM
Nursing Research, St. Jude Children’s Research Hospital, Memphis, 
TN, USA

Introduction: To assess if sleep quality and quanity during a 5 day hos-
pitalization are significantly more positive for brain tumor patients ages 
4-21 years randomized to the sleep environment intervention compared 
to patients randomized to standard of care
Methods: Sleep was assessed with actigraph and sleep diary. Those ran-
domized to the intervention arm received “protected sleep time,” which 
consisted of a minimum of 90 minutes of uninterrupted sleep, patient 
room was darkened and all hall light “blackened out”, and patients were 
offered sleep hygiene with white noise, massage or bedtime story
Results: Eighteen patients were randomized to standard of care and 19 
to the interventional arm. No difference was found in brain tumor site, 
risk, presence of VP shunt, gender or age between the groups. Both the 
interventional and standard of care had disrupted sleep as measured by 
actigraphy; however, a statistical difference in total sleep minutes and 
wake after sleep onset was found between risk group. Patients treated as 
high risk had poorer sleep quality and quantity
Conclusion: Patients and parents were receptive to sleep intervention 
and those on the intervention arm requested sleep hygiene practice with 
subsequent hospitalizations. Patients treated for CNS tumors have dis-
rupted sleep and those with high risk disease appear to have poorer sleep 
quality in comparison to average risk. Poorer sleep quality in high risk 
patients may be a result of more extensive surgery, residual tumor and 
higher dose radiation. Lastly, nurses play a key role in optimizing the 
sleep environment for patients; attention needs to be focused on sleep 
interventions for high-risk patients.
Support (If Any): Alex’s Lemonade Grant
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CHILDREN WITH ACUTE LYMPHOBLASTIC LEUKEMIA
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1Sleep Medicine, Childrens Hospital of Minnesota, St Paul, MN, USA, 
2Pediatric Hematology/Oncology, Childrens Hospital of Minnesota, 
St Paul, MN, USA, 3Research & Sponsored Programs, Children’s 
Hospitals and Clinics of Minnesota, St Paul, MN, USA, 4Sleep and 
Performance Research Center, Washington State University, Spokane, 
WA, USA

Introduction: Corticosteroids are a mainstay in the treatment of chil-
dren with Acute Lymphoblastic Leukemia (ALL) during several phases 
of therapy, though the timing, dose, and choice of corticosteroids have 
changed over time based on clinical trials.The adverse effects of cortico-
steroids on sleep in children with ALL have been recognized since pred-
nisone was first used for the treatment of ALL.Insomnia, hypersomnia 
and fatigue were all commonly reported adverse side effects, though the 
cause of these problems is not undersytood.
Methods: The sleep of twenty-five children, ages 2-9 (mean 4.5 years) 
with acute lymphoblastic leukemia who were being treated with dexa-
methasone were evaluated during maintenance chemotherapy using a 
within subject experimental design, using actigraphy, and standardized 
questionnaires to assess sleep problems and fatigue.
Results: During the 5 days of dexamethasone treatment there was an 
increase in daytime napping, and nighttime sleep duration leading to an 
increase in total sleep time, a decrease in night time awakenings, and no 
change in sleep efficiency. Daytime napping was the exception when off 
dexamethasone, but was the rule during dexamethasone treatment. Day-
time napping while on dexamethasone did not lead to a later bedtime 
or decreased sleep efficiency. On questionnaires the majority of parents 
rated their children as problem sleepers and as having fatigue.
Conclusion: The increases in daytime fatigue that is commonly re-
ported in children with acute lymphoblastic leukemia during dexa-
methasone treatment is not necessarily due to sleep disruption or 
fragmentation. The changes in sleep and fatigue during treatment with 
dexamethasone in children with ALL is more likely to be secondary to 
a common biologic pathway that is shared by mediators of both fatigue 
and sleep.
Support (If Any): This research was supported by grants from Chil-
dren’s Foundation and the Pinetree Foundation. Dr Krueger receives 
support from NIH, grant: HD036520.
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SLEEP COMPLAINTS IN CHILD SURVIVORS OF CNS 
TUMORS
Crabtree VM1, Brimeyer C1, Zhu L2, Srivastava D2, Wise MS3, 
Hudson M4
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Introduction: Pediatric brain tumor survivors have increased risk of 
sleep problems, particularly excessive daytime sleepiness (EDS). Few 
studies have examined sleep disturbances in this population of school-
aged children.
Methods: 77 children ages 8 - 12 (mean age = 10.98 +/- 1.3 years) who 
were at least 5 years from diagnosis of a brain tumor and 2 years post-
treatment and their parents completed questionnaires (Modified Ep-
worth Sleepiness Scale, Kosair Children’s Hospital Sleep Questionnaire, 
Children’s Report of Sleep Patterns, Children’s Sleep Hygiene Scale) 
during After Completion of Therapy clinic visits. Group differences in 
age at diagnosis and tumor location (hemispheric n = 11; infratentorial 
n = 47; central n =17) were examined.
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Results: 21% of children and 14% of parents reported EDS with fair 
concordance (kappa coefficient = .64). 17% of children were reported 
to snore, consistent with the general population. Parents denied signifi-
cant behavioral sleep problems. Per parents, most children slept 8 - 9 
hours per night. Poor Bedtime Routine (M = 3.87 +/- 1.39) was dem-
onstrated on the CSHS with children self-reporting extended weekend 
sleep on the CRSP (mean weeknight sleep = 9.5 +/- 0.9 hours vs. mean 
weekend sleep = 10.2 +/- 1.2 hours). Older age at diagnosis (mean = 
3.7 +/- 2.1 vs. 2.4 +/- 1.4 years; p = 0.04) and central tumor location 
(31% with EDS; p = 0.03) were related to higher parent-reported, but 
not self-reported, EDS.
Conclusion: While survivors reported achieving adequate sleep each 
night, 20% reported EDS. Higher rates of parent-reported EDS among 
survivors of central tumors are expected given the hypothalamic role 
in regulating sleep. Higher rates of EDS in children who were older at 
diagnosis is an unexpected finding warranting further investigation. The 
lack of relationship between self-report of EDS and tumor location may 
be related to children’s difficulty in identifying their own level of sleepi-
ness, though this will require further exploration.

1060
FATIGUE IN ADOLESCENTS WITH CANCER COMPARED 
TO HEALTHY ADOLESCENTS
Daniel LC1, Brumley LD1, Schwartz L1,2

1Oncology, The Children’s Hospital of Philadelphia, Phildelphia, PA, 
USA, 2Pediatrics, Perelman School of Medicine of the University of 
Pennsylvania, Phildelphia, PA, USA

Introduction: Cancer-related fatigue is one of the most pervasive and 
debilitating side-effects of cancer treatment and adolescents consistently 
rate cancer-related fatigue as one of the most distressing aspects of treat-
ment. Because fatigue is also reported at high frequencies in adolescents 
without cancer diagnoses, the current study aims to describe fatigue in 
adolescents with cancer relative to a control group and to identify as-
sociates of such fatigue. Knowing this is important for understanding 
the extent of the problem in adolescents with cancer relative to healthy 
adolescents and for understanding who is most at risk for fatigue and 
related distress.
Methods: Adolescents with cancer and their caregivers (n = 102) and 
adolescents without a history of chronic health conditions and their care-
givers (n = 97) completed the Multidimensional Fatigue Scale and mea-
sures of depression, quality of life, positive and negative affect, coping, 
and family functioning.
Results: Adolescents with cancer reported significantly more total fa-
tigue than adolescents without chronic health conditions. All subscales 
were significantly higher with the exception of cognitive fatigue, which 
was similar between groups. Similarly, caregivers of adolescents with 
cancer reported higher total fatigue and higher fatigue across all fatigue 
subscales than caregivers of adolescents without chronic health condi-
tions. Higher fatigue was significantly related to adolescent report of 
more symptoms of depression, poorer quality of life, higher negative 
affect, less positive affect, and behavioral disengagement coping style. 
Fatigue was not related to active coping or general family functioning.
Conclusion: Adolescents with cancer experience significantly more fa-
tigue than peers without chronic health conditions in all areas except 
cognitive fatigue. Reports of fatigue are closely related to multiple indi-
cators of psychosocial well-being, suggesting that interventions aimed 
at improving psychosocial functioning may play a role in improving 
fatigue for adolescents with cancer.
Support (If Any): This work is supported by NCI R03 126337 The 
Adverse Effect of Health on Personal Goal Pursuit of Adolescents with 
Cancer (PI: Schwartz).
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RELATIONSHIPS BETWEEN SLEEP DISTURBANCES AND 
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Introduction: Parents caring for children with chronic illnesses have 
more sleep-related disruptions compared to parents of healthy children. 
In addition, parents of children with chronic illnesses have higher rates 
of marital problems and divorce. The purpose of this study was to exam-
ine the relationship between sleep disturbances and marital functioning 
in mothers and fathers of ventilator-assisted children.
Methods: A sample of 32 mothers and 16 fathers (85% Caucasian, 
mean age 43.6 + 7.2 years) of ventilator-assisted children (VAC) com-
pleted the Marital Adjustment Test (MAT), the Insomnia Severity Index 
(ISI), and the Pittsburgh Sleep Quality Index (PSQI).
Results: Marital adjustment was found to be negatively correlated with 
insomnia complaints (r(48) = -.36, p = .01), and subjective sleep quality 
(r(47) = -.33, p = .02), suggesting that parents who reported more marital 
happiness also reported less sleep disturbances. No significant differenc-
es were found in marital adjustment for parents with and without insom-
nia, as well as with and without sleep disturbances. However, trends in 
the data suggest that parents who had moderate to severe insomnia (ISI) 
also had lower marital satisfaction. Similarly, parents who scored above 
the cutoff on the PSQI also reported decreased marital satisfaction. Fi-
nally, parents of VAC who fell below the cutoff on the MAT (suggest-
ing poor marital satisfaction) also reported significantly higher insomnia 
severity scores (t(46) = 2.64, p =.01) and higher total sleep disturbances 
(t(45) = 2.09, p =.04). Differences were also found for several PSQI 
subscales suggesting that parents with poor marital satisfaction also re-
ported shorter sleep duration, poorer sleep quality, and poorer daytime 
functioning than parents with good marital satisfaction.
Conclusion: Parents of VAC with low marital satisfaction reported 
more insomnia and sleep-related disturbances than parents of VAC with 
good marital satisfaction. Longitudinal studies are needed to determine 
the direction of these relationships, as cross-sectional data do not eluci-
date whether poor relationship satisfaction leads to more sleep distur-
bances, or if sleep disturbances lead to experiencing one’s relationship 
as less satisfactory. However, these preliminary data suggest the need for 
improving the relationship skillset of parents with VAC, as communica-
tion, conflict resolution, and support for one another may offset some of 
the sleep disturbances often reported by this population.
Support (If Any): This study was supported by K23 MH077662.
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REM SLEEP IS POSITIVELY CORRELATED WITH HUNGER 
SCORE IN 36 CHILDREN R.ARUN, D.ERICHSEN. ALBERT 
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HOSPITAL, BRONX, NEW YORK
Arun R, Erichsen D
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Introduction: Childhood obesity constitutes a growing health challenge 
and its relationship to sleep remains incompletely understood. In adults, 
proportion REM sleep and slow wave sleep (SWS) have been positively 
and inversely related to energy balance respectively. The aim of this 
study was to investigate the association of sleep architecture and hunger 
in a pediatric population.
Methods: A consecutive sample of patients 5 to 18 years old that un-
derwent a full night polysomnogram for suspected obstructive sleep ap-
nea were included. Electroencephalography was used to monitor sleep 
architecture. Hunger was scored by visual analog scale 5 to 10 minutes 
after lights on.
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Results: 36 children were included (age 9.64±3.498 years). Mean sleep 
time was 363.33 +/- 4.98 minutes. Mean hunger score was 1.89±2.6. 
Mean percentage REM sleep was 13.8±8.35. Mean percentage SWS 
was 36.3±14.7minutes . Hunger score and percentage REM sleep 
was positively correlated (r=0.438, P=< 0.01). Hunger score and per-
centage SWS was inversely correlated (r=-0.360, P=<0.05). Hunger 
score was not correlated with other sleep architecture variables (total 
sleep time, sleep onset latency, arousal index, percentage stage 1 or 2 
sleep, REM onset latency), sleep onset time, age, BMI percentile or 
apnea-hypopnea index.
Conclusion: REM sleep and SWS were positively and inversely cor-
related with hunger score. Insufficient sleep is a risk factor for pediatric 
obesity and US children sleep about 1.5 hours less than recommended. 
Although SWS is considered to be homeostatically regulated, a circa-
dian component has been described as for REM sleep. Sleep onset time 
and hunger score were not correlated in this small sample, however the 
results of this study may suggest that a delayed bedtime which preserves 
REM sleep but decreases SWS may play a role in pediatric obesity.
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REM SLEEP-RELATED VULNERABILITY IN ASTHMATIC 
CHILDREN IS INDEPENDENT OF THE PRESENCE OF 
OBSTRUCTIVE SLEEP APNEA (OSA)
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Introduction: Pediatric asthma is a respiratory condition characterized 
by worsening during sleep. Interestingly, the sleep-related factors that 
modulate the nocturnal asthmatic phenotype are poorly understood. 
In this regard, we have recently identified that asthmatic children with 
OSA have more REM sleep-related breathing abnormalities relative to 
children with OSA alone.This study addressed the hypothesis that REM 
sleep-related vulnerability in asthmatic children is independent of the 
presence of OSA. To this end, we examined airflow and oximetry pa-
rameters in polysomnography (PSG) during REM and NREM sleep in 
control and asthmatic children without OSA.
Methods: We conducted a retrospective cross-sectional analysis of 135 
children aged 2-12 years that did not fulfill OSA criteria in PSG. Asthma 
classification was based on pre-established clinical criteria. Children 
with cardio-respiratory comorbidities or dysmorphic syndromes were 
excluded. Demographics and other relevant variables were recorded. 
Outcomes included standard respiratory PSG parameters and maximal 
%SaO2 REM and NREM desaturations. Multivariate linear regression 
model or logistic regression model were built to study the joint effect 
of asthma and PSG parameters with control for potential confounders 
(significance level p≤ 0.05)
Results: Our data demonstrated that: 1) baseline respiratory parameters 
and OAHI were not significantly different during REM or NREM sleep 
in asthmatic vs. control children; 2) the maximal %SaO2 desaturation 
during REM, but not during NREM, was significantly higher in asthmat-
ic children, independently of asthma control and REM-OAHI (β=2.62; 
p≤ 0.05, and 3) multivariate analysis revealed that the association be-
tween asthma and REM-related maximal %SaO2 desaturation was in-
dependent of anthropometric and demographic variables
Conclusion: These results demonstrate that children with asthma have a 
REM-related vulnerability trait that impacts oxygenation independently 
of changes in upper airflow parameters (i.e. REM-OAHI). Further re-
search is needed to delineate the REM sleep neurobiological mecha-
nisms that modulate the phenotypical expression of nocturnal asthma 
in children
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HIGH FLOW NASAL INSUFFLATION REDUCES 
VENTILATORY LOADS DURING SLEEP IN CYSTIC 
FIBROSIS
Paranjape SM1, McGinley B1, Schneider H2
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Introduction: Cystic Fibrosis (CF) patients are often undernourished, 
which worsens with progressive pulmonary decline. With advanced dis-
ease, work of breathing increases, resulting in excess energy expenditure 
that can contribute significantly to pulmonary cachexia. We have previ-
ously assessed a novel therapy, High Flow Nasal Insufflation (HFNI) 
on the respiratory patterns in children with sleep apnea in children and 
found that in addition to improving sleep apnea, HFNI reduced respi-
ratory rate and effort during sleep. We hypothesized that HFNI would 
decrease minute ventilation during sleep and that this decrease would be 
greater in children with CF.
Methods: Measurements of minute ventilation were obtained during 
nonREM sleep with a novel pneumotachograph. Periods of minute ven-
tilation analyzed were during nonREM sleep during acute trials with 
HFNI turned on at 20 LPM and off alternating over 5 to 10 minutes. 
Changes in minute ventilation were assessed with Student’s t-tests (Stata 
Corporation, College Station, TX).
Results: Minute ventilation during sleep was approximately twofold 
greater in CF as compared to normal individuals during sleep. HFNI 
decreased minute ventilation in CF subjects (222.1±11.1 to 128.9±4.8 
mL/min/kg, p<0.01) to markedly greater degrees than in normals 
(106.9±12.0 to 93.8±14.6 mL/min/kg, p=0.5). The reduction in minute 
ventilation was not associated with worsening in arterial blood gases 
and heart rate.
Conclusion: CF children suffer from excess ventilatory loads during 
sleep that are reduced with HFNI. A reduction of this magnitude in ven-
tilatory load may be associated with significant savings in the metabolic 
cost of breathing and energy expenditure during sleep.
Support (If Any): HL105546, HL105895
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Introduction: Parents often play an important role in the hospital by 
assisting with activities of daily living, providing emotional support and 
advocating for their children. Parents of hospitalized children can expe-
rience poorer sleep quality and increased awakenings in the hospital set-
ting which may significantly affect their ability to support their children. 
Little is known about what factors negatively influence parents’ sleep. 
This study examined the effects of parent variables and hospital envi-
ronmental factors on rooming-in parents’ sleep in a children’s hospital.
Methods: Forty-three parents with children on a predominately chronic 
illness inpatient ward of a children’s hospital were recruited over a two-
week period. Parents (Mean age, 35.73, 84% female) completed the 
Sleep in a Children’s Hospital - Parent Version (SinCH-P), a 75-item 
self-report measure of sleep (bedtime, wake time, sleep onset latency) 
and sleep disturbances (noise, light, pain, vital sign checks). Question-
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naires yielded reports on both typical sleep at home, and following each 
night of admission during the study period. Sign-in sheets on patients’ 
doors captured frequency and purpose of nighttime staff entrances.
Results: Parents averaged 7.95 hours of sleep at home, but only 5.9 
hours on the first night they roomed-in with their child on this ward. 
They averaged 30 more minutes per night over the course of their stay, 
but self-report of sleepiness did not decrease significantly. Uncomfort-
able bed (58%), worries about the patient, work, and family (28-49%) 
and disturbances at night (e.g. temperature checks) were common con-
cerns. Parents’ worries about their child’s condition, and being awak-
ened by medical procedures in the morning predicted self report of 
parent sleepiness (F [1, 41]=4.129, P=.002).
Conclusion: Parents quickly acquire a significant sleep debt rooming-
in with their hospitalized child, which may affect parental functioning. 
Addressing hospital procedural and environmental factors and parental 
worries may improve the quality and quantity of parents’ sleep.

1066
SLEEP DISRUPTION AFTER CONCUSSION IN 
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Introduction: Sleep disruption is common symptom of concussion. 
Given that adolescents often report delayed sleep phase and inadequate 
sleep, it is unclear how prevalent pre-existing sleep problems are and 
how they are impacted after concussion.
Methods: After IRB approval, a retrospective chart review was com-
pleted of parent ratings of adolescent (age 13-18 years) sleep symptoms 
from the Post-Concussion Symptom Inventory (PCSI). All patients had 
been referred to a multidisciplinary concussion clinic for evaluation. 
Ratings were obtained during an initial clinic visit. Sleep symptoms pre 
and post injury included difficulty falling asleep, sleeping more than 
usual, sleeping less than usual, and appearing drowsy. Sleep was as-
sessed by parental report on a scale of 0-6 (0=no symptoms, 6=most 
severe symptom).
Results: 53 parents of adolescents completed PCSI sleep related ques-
tions. Pre-injury, 36% indicated difficulties with falling asleep, 15% 
slept more than usual, 8% slept less than usual, and 15% felt drowsy. 
Post-injury, 47% endorsed trouble falling asleep, 58% slept more than 
usual, 19% slept less than usual, and 49% were drowsy. Mean severity 
ratings pre-injury were 1.72 for falling asleep, 1.31 for sleeping more 
than usual, 1.2 for sleeping less than usual, and 1.27 for appearing 
drowsy. Post injury, mean severity ratings were 2.2 for trouble falling 
asleep, 3.04 for sleeping more than usual, 1.39 for sleeping less than 
usual, and 2.44 for appearing drowsy.
Conclusion: A significant percentage of adolescents complained of 
sleep symptoms prior to injury. Both the incidence and severity of symp-
toms increased after concussion. Further study is needed to determine 
what sleep guidelines improve clinical outcomes specifically in this 
population.

1067
REM SLEEP BEHAVIOR DISORDER IN CHILDREN. 
CLINICAL AND POLYSOMNOGRAPHIC 
CHARACTERISTICS
Rodriguez A1, Ok I2

1NYU Neurology, New York Sleep Institute, New York, NY, USA, 
2Nursing Program, Borough of Manhattan Community College-CUNY, 
New York, NY, USA

Introduction: REM Sleep Behavior Disorder (RBD) has been docu-
mented widely in adults, especially related to neurodegenerative diseas-

es such as the alpha synucleopathies. The literature of RBD in children 
is scarce and only some cases have been reported. We report two cases 
of RBD in children.
Methods: We reviewed the charts of all children 21 years-old or young-
er seen at the New York Sleep Institute over the last five years. We se-
lected the children who have clinical and Polysomnographic evidence of 
RBD. Two patients met criteria.
Results: A 4 year-old girl presented with restless sleep and nightmares 
since age 20 months. She had an ependimoma of the fourth ventricle 
removed at age 30 months followed by chemo and radiation therapy. 
She had her tonsils removed with some improvement of her restless-
ness at night. Her Polysomnogram (PSG) showed markedly increased 
muscle tone during REM sleep with abnormal twitching, crying and 
movements. Her sleep latency was 0.5 minutes and REM latency of 54 
minutes. There was no evidence of sleep disordered breathing (SDB) 
or Periodic Limb Movements of Sleep (PLMS). The second patient is 
a 20 year-old girl with a cavernous angioma removed at age 17. After 
the tumor removal, she developed abnormal night time behavior and 
sleepiness. The patient was taking no medications at that time. Her PSG 
showed a total Respiratory Disturbance Index (RDI) of 14.6 with a mini-
mal oxygen saturation of 90%. Her sleep latency was 2.5 minutes with 
a REM latency of 137.5 minutes. Her PLMS index was 23.6. Her sleep 
efficiency was 91.9%. There was an increased muscle tone during REM 
sleep. This patient was taking low dose of sertraline.
Conclusion: RBD is rare in children. We report two cases in which brain 
lesions near the pons likely caused RBD. One patient also had SDB and 
PLMS.

1068
ECONOMIC ADVERSITY, ETHNICITY, AND CHILDREN’S 
SLEEP
El-Sheikh M1, Kelly RJ1, Sadeh A2, Buckhalt JA1

1Human Development and Family Studies, Auburn University, Auburn, 
AL, USA, 2School of Psychological Sciences, Tel Aviv Univerisity, Tel 
Aviv, Israel

Introduction: Based on a health disparities perspective and consistent 
with empirical findings, ethnic minority children and those from low-in-
come backgrounds often face increased environmental stressors and ex-
perience greater sleep problems (Buckhalt, 2011). However, individual 
differences exist and assessment of vulnerability and protective factors 
in these associations is warranted. We examined support seeking coping 
strategies (SSCS) as moderators in the link between both ethnicity (Af-
rican Americans [AAs] and European Americans [EAs]) and economic 
adversity and actigraphy-measured sleep.
Methods: Participants were 277 children (148 boys, M age= 11.33, 
SD= .64; 63% EA, 37% AA). Income-to-needs ratio (INR) was com-
puted by dividing family income by the federal poverty threshold for 
that family’s size (U.S. Department of Commerce). The Emotion- and 
Problem-Focused subscales of the Children’s Coping Strategies Check-
list (Program for Prevention Research, 1999) were composited to assess 
SSCS. Actigraphy (seven-consecutive nights; Octagonal Basic Motion-
loggers with ActMe software) assessed sleep minutes (total minutes 
scored as sleep between sleep onset and wake time), sleep efficiency 
(% of epochs scored as sleep), and long wake episodes (number of wake 
episodes ≥ five minutes).
Results: Path models were fit. A lower INR (β=.17; while controlling 
for ethnicity) and AA status (β= -.17; while controlling for INR) were re-
lated to fewer sleep minutes. For moderation, within the context of lower 
INR, children who used fewer SSCS had reduced sleep efficiency com-
pared to their lower INR counterparts who used greater SSCS (β= -.20). 
AAs who used fewer SSCS had reduced sleep efficiency compared to 
their AA counterparts who used more SSCS (β=.16). Results were simi-
lar for sleep minutes and long wake episodes. All ps<.05.
Conclusion: AA children and those facing economic adversity who uti-
lized SSCS had fewer sleep problems indexed by longer sleep duration 
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and better sleep quality. SSCS may buffer the stressors that these popula-
tions face and in turn, promote better sleep.
Support (If Any): This research was supported by National Institute of 
Health R01-HL093246 awarded to Mona El-Sheikh.
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WHAT PREDICTS ADOLESCENTS’ SELF-IDENTIFICATION 
OF A SLEEP PROBLEM?
Short MA1,2, Gradisar M2, Gill J2

1Centre for Sleep Research, University of South Australia, Adelaide, 
SA, Australia, 2School of Psychology, Flinders University, Adelaide, 
SA, Australia

Introduction: The aims of this study are, (1) to compare the percentage 
of adolescents who self-report a sleep problem against the percentage of 
parents who report a sleep problem in their adolescent, and the percent-
age of adolescents who meet one or more clinical criteria for a sleep 
problem, and (2) to determine which sleep and daytime functioning fac-
tors predict adolescents’ self-identification of a sleep problem.
Methods: Participants were 308 adolescents aged 13-17 years 
(X=15.6,SD=0.94; 59% male) from eight socioeconomically diverse 
South Australian high schools. Adolescents completed a survey battery 
during class time, followed by a 7-day Sleep Diary. The Flinders Fatigue 
Scale was completed on the final day of the study. Parents completed a 
Sleep, Medical, Education and Family History Survey.
Results: Parents significantly under-reported a sleep problem in their ad-
olescent compared to adolescent self-report (14.3% vs. 21.1%, p<.001), 
while the percentage of adolescents with one or more clinical criteria for 
a sleep problem was significantly higher again (66.6%, p<.001). Later 
bedtimes, longer sleep onset latencies and non-refreshing sleep signifi-
cantly predicted adolescent self-identification of a sleep problem. Each 
hour later that school-night bedtime occurred nearly doubled (1.91) the 
likelihood of self-identifying a sleep problem, every extra 10 minutes 
taken to fall asleep on school nights increased the risk by 1.40 times, and 
non-refreshing sleep increased this risk by 4.81 times.
Conclusion: Many adolescents report sleep patterns that may indicate 
a sleep problem, while fewer self-identify a sleep problem, while many 
parents appear unaware of the sleep difficulties of their teen. Later 
bedtimes, taking a long time to fall asleep and non-refreshing sleep 
all independently predict the self-identification of a sleep problem. 
This study highlights an important area to target future sleep education 
and intervention.
Support (If Any): Australian Research Council Grant DP #0881261

1070
THE ASSOCIATION BETWEEN EATING BEHAVIOR AND 
SLEEP IN HEALTHY SCHOOL AGE CHILDREN
Burt J1, Dubé L1, Thibault L1, Gruber R1,2

1Dietetics and Human Nutrition, McGill University, Montreal, QC, 
Canada, 2Psychiatry, Douglas Hospital Research Centre, Montreal, QC, 
Canada

Introduction: Sleep is a well-defined risk factor in the development of 
obesity in children. It has been shown that shorter sleep duration results 
in hormonal changes comparable to changes associated with increased 
obesity risk. However, the behavioral side of this association has not 
been examined. Sleep loss diminishes cognitive self-regulation, which 
affects appetite control. Thus, it is possible that children who sleep less 
exhibit poorer executive control and eat more than those who sleep for a 
longer time. The objective of the present study was therefore to examine 
associations between sleep and eating behaviors that promote food in-
take. Our hypothesis was that decreases in sleep duration and poor sleep 
continuity would be associated with increases in eating behaviors shown 
to enhance food intake.
Methods: A total of 56 children ages 5 to 12 participated in the study. 
Sleep was assessed using Actigraphy and a questionnaire designed to 

measure overall sleep disturbance. The Child Dutch Eating Behavior 
Questionnaire was used to examine levels of emotional, external and 
restrained eating, behaviors associated with overeating and obesity in 
children. Spearman correlations and multiple regression analyses were 
conducted to determine associations between sleep and eating behav-
iors, with age, BMI and waist circumference included as covariates.
Results: BMI was within a healthy range for sex and age (17.8±4.3 kg/
m2), and children slept on average 7.90±0.526 h per night. External eat-
ing scores were negatively associated with sleep duration, emotional 
eating scores were associated with lower levels of sleep continuity, and 
restrained eating scores were associated with variations in sleep schedule.
Conclusion: Short sleep duration and poor sleep continuity were associ-
ated with higher levels of eating behaviors shown to promote food in-
take. Therefore, sleep loss may impair children’s abilities to self-regulate 
and listen to internal hunger cues, increasing the risk of overeating and 
obesity.

1071
GENDER DIFFERENCES IN SLEEP DISTURBANCES AND 
SLEEPINESS DURING ADOLESCENCE
Michaud F, Green-Demers I, Forest G
Psychoeducation and Psychology, Universite du Quebec en Outaouais, 
Gatineau, QC, Canada

Introduction: Researchers have shown that during adolescence sleep 
goes through changes such as a delay in the sleep-wake patterns. Wheth-
er boys and girls present similar sleep problems throughout their teenage 
years is examined in the present study.
Methods: 737 adolescents (43%M; 57%F; 13y to 17,5y, grade 9 to 11) 
completed questionnaires regarding sleep habits. Excessive daytime 
sleepiness (EDS), chronotype disturbances (CD), parasomnia-type sleep 
disorders (PA), and insomnia-type sleep disorders (IN) variables were 
extracted. A series of ANOVAs Age (13y-14.5y; 14.6y-15.5y; 15.6y-
16.5y; 16.6y-17.5y) X Gender (girls vs boys) were performed. Oneway 
ANOVAs (Age) were calculated for girls and boys separately for all 
variables.
Results: Higher levels of EDS, PA and IN were found in girls in gen-
eral (all ages confounded; FEDS(1,707) = 20.98 , p<0.000; FPA(1,621) 
= 19.79, p <0.000; FIN(1,686) = 20.93, p<0.000) and higher levels of 
EDS in older adolescents than in younger ones (both genders combined; 
FEDS(3,707) = 7.68 , p<0.000) were found. When genders were anal-
ysed separately, our results showed that boys and girls reported increas-
ing levels of EDS from 13y-14.5y to 16.5y-17.5y (FEDSboys (3,301) = 
4.92, p =0.002; FEDSgirls (3,406) = 3.04, p =0.029) but no significant age 
differences on PA and IN variables. CD in girls were high but stable over 
all ages (FCD(3,405) = 0.17, p=0.917) whereas, in boys, CD were low at 
13y-14.5y but increased significantly until 17.5 years old (FCD(3,291) = 
3.11 , p=0.027), where both genders presented similar levels.
Conclusion: Our results suggest that chronotype disturbances are pres-
ent in both genders, but that girls tend to display them at an earlier age 
(even before 13y). Moreover, girls tend to suffer from insomnia and 
parasomnia symptoms more than boys throughout adolescence, which 
seems to contribute to the higher daytime sleepiness reported by this 
gender. Further studies will be undertaken to investigate this issue.

1072
CHANGES IN EARLY ADOLESCENTS’ ACTIGRAPHICALLY-
ESTIMATED SLEEP PATTERNS OVER COURSE OF MIDDLE 
SCHOOL
Wolfson A1, Ludden AB1, Lown M1, Harkins E1, Johnson M1, 
Marco CA2

1Psychology, College of the Holy Cross, Worcester, MA, USA, 
2Psychology, Rhode Island College, Providence, RI, USA

Introduction: Adolescents’ sleep patterns across the middle and high-
school years include progressively later bedtimes, earlier school morn-
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ing wake times, inconsistent sleep schedules, and less sleep. Previous 
studies have relied largely on cross sectional data to demonstrate chang-
es in sleep patterns over adolescence. Using a longitudinal design, this 
study assessed actigraphically-estimated sleep over middle school.
Methods: 154 7th graders (93 girls; M age = 12.6 ± .06) were recruited 
from 2 urban middle schools (SST = 8:37am) as part of larger Sleep-
Smart study. They were assessed at 4 times over 7th - 8th grade with 
each assessment including 8 days of actigraphy and a sleep diary along 
with self/parent-report measures. School/weekend sleep variables: sleep 
duration, onset, offset, onset delay and oversleep. Hierarchical linear 
models were used to examine predictors of initial sleep patterns and lin-
ear changes over time during middle school.
Results: HLM results revealed that on school nights, sleep onset times 
became later over 4 middle school assessments; offset times became ear-
lier; and sleep duration decreased (p’s < .001). Weekend sleep patterns 
changed less with offset times increasingly more delayed and increased 
oversleeping particularly for girls (p’s < .001). School night sleep dura-
tion decreased from 8.6 to 8.0 hours over middle school, whereas week-
end sleep duration averaged 8.9 hours over all 4 times of measure. On 
school nights, HLM results revealed that lower income as well as more 
caffeine use, externalizing behaviors, and tardiness helped explain why 
adolescents had poorer initial sleep patterns. Additionally, higher ini-
tial evening caffeine use was associated with increasingly earlier offset 
times over middle school.
Conclusion: Longitudinal findings suggest that early adolescents’ sleep 
patterns worsen significantly over time with particular risk for caffeine 
drinkers and girls. Future analyses will examine factors that contribute 
to changes in sleep over the middle school years.
Support (If Any): NICHD 5 R01 HD047928-06

1073
SLEEP AS A RISK FACTOR FOR ADOLESCENT OBESITY: 
DIFFERENTIAL PATTERNS BETWEEN BOYS AND GIRLS
Peach H, Gaultney JF, Gil-Rivas V
Health Psychology, UNC Charlotte, Charlotte, NC, USA

Introduction: Childhood obesity serves as a significant risk factor 
for a variety of chronic illnesses. Inadequate sleep has been identified 
as a predictor of BMI in adults, but findings in adolescents have been 
mixed. Furthermore, some studies suggest gender differences. The clar-
ification of the role of sleep in contributing to adolescent obesity can 
inform prevention and intervention efforts by identifying an additional 
modifiable pathway of improving sleep. The present study examined 
the relationship between sleep characteristics and BMI in sixth grade 
boys and girls.
Methods: The present study investigated archival data collected via 
the Study of Early Child Care and Youth Development (N=613). Sleep, 
demographics, nutritional information, and pubertal development were 
self-reported by each child and parent. BMI was measured within the 
lab, and physical activity was measured via a physical activity monitor.
Results: After controlling for gender, income, ethnicity, unhealthy 
eating habits, and daily physical activity, multiple regression analysis 
revealed that daytime sleepiness (b = 2.28, p = .004), weekday sleep 
duration (b = -.93, p = .001), and weekend sleep duration (b = -.38, 
p = .003) were significant predictors of BMI, accounting for 6% of the 
total variance. After controlling for aforementioned factors and pubertal 
status, separate analyses of boys and girls revealed distinct patterns. In 
boys, sleep accounted for 9% of the total variance in BMI, but only 
weekday (b = -1.29, p = .005) and weekend (b = -.58, p = .001) sleep du-
ration were significant predictors. In girls, sleep accounted for 5% of the 
total variance in BMI, but only daytime sleepiness (b = 2.70, p = .009) 
was a significant predictor.
Conclusion: Findings provide additional support for inadequate sleep 
as a risk factor for childhood obesity. The differential patterns be-
tween girls and boys may provide an explanation for mixed findings 
within the literature.

1074
NIGHTMARE TRIAD SYNDROME IN AT-RISK 
ADOLESCENTS IN A PUBLIC CHARTER HIGH SCHOOL
McIver ND1,2, Krakow BJ1,2, Krakow J1,2, Baade R3, Cox M3, 
Rafferty M3, Ulibarri VA1,2

1Maimonides Sleep Arts & Sciences, Albuquerque, NM, USA, 2Sleep 
& Human Health Institution, Albuquerque, NM, USA, 3Robert F. 
Kennedy Charter High School, Albuquerque, NM, USA

Introduction: The SWEET (Sleep-Wake Evaluation Education & Treat-
ment) project commenced in 2011 to study sleep disorders [nightmares, 
insomia, and sleep-disordered breathing (SDB)] in at-risk adolescents at 
Robert F. Kennedy Charter High School (Albuquerque, NM).
Methods: Data were collected in three phases: web based survey, air-
way exam with physician, and individual interview with a school social 
worker. Outcomes measures included: nightmares (DDNSI), insomnia 
(ISI), sleepiness (ESS), depression (BDI), anxiety (BAI), and suicidality 
(DSI-SS). SDB risk was determined by breathing related symptoms and 
airway exam.
Results: Initial recruitment of 36 students comprised: 55.6% female, 
83.3% Hispanic, mean(SD) age 17.4(1.8), mean BMI 26.0(6.9). Those 
with nightmare disorder (n=17) or insomnia disorder (n=20) reported 
significantly worse distress levels and sleep outcomes compared to those 
without disorders. Anatomical sites of obstruction were highly preva-
lent: deviated septum (n=18), enlarged tonsils (n=17), narrow hard pal-
ate (n=20), enlarged tongue (n=17), and inverted dental arches (n=17). 
Breathing symptoms were also present in 18 students: snoring (n=12), 
cessation of breath (n=7), choking/gasping/struggling for breath (n=7), 
and other trouble breathing (n=7). Twenty-five students demonstrated 
moderate to severe risk for SDB; and, their sleep and distress outcomes 
were worse than those with minimal SDB risks. When these three co-mor-
bid conditions (insomnia, nightmares, SDB = Nightmare Triad Syndrome, 
NTS) manifested within a given student, their outcomes were significantly 
(p<.02) more severe than any other analysis for individual sleep disorders. 
NTS (n=12) vs no NTS (n=24) demonstrated mean(SD): nightmare se-
verity 18.58(7.04) vs. 5.38(6.28), g=1.97; insomnia severity 17.58(4.36) 
vs. 7.88(5.92), g=1.74; sleepiness 10.33(4.78) vs. 6.17(4.95), g=0.82; 
depression 19.17(13.14) vs. 9.67(7.23), g=0.97; anxiety 27.00(14.81) vs. 
9.92(7.03), g=1.63; and, suicidality 1.42(1.83) vs. 0.29(1.00), g=0.83.
Conclusion: Nightmare Triad Syndrome was present in one-third of at-
risk adolescents at this charter school. A comprehensive sleep assess-
ment and treatment model including IRT, CBT and appropriate SDB 
therapies (PAP, T&A, orthodontics) would likely yield significant im-
provement in sleep disturbances and psychiatric distress.
Support (If Any): The study was supported by grants from the Simon 
Charitable Foundation and the Oxnard Foundation.
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SLEEP HYGIENE PRACTICES AND AWARENESS AMONG 
HIGH SCHOOL STUDENTS
Batra V1,2, Chasanov CB1,2, Singh R1

1Sussex Pulmonary & Endocrine Consultants, PA, Lewes, DE, USA, 
2Beebe Medical Center, Lewes, DE, USA

Introduction: Sleep is essential for mental and physical well being. 
Knowledge of sleep hygiene is related to sleep practices which may af-
fect overall sleep quality. The purpose of this study is to describe sleep 
practices and sleep hygiene knowledge among high school students.
Methods: A convenient sample of 142 high school students were ad-
ministered a questionnaire on sleep hygiene awareness, sleep hygiene 
practices, self assessment of quality of sleep and knowledge about pres-
ence and absence of caffeine in common drinks. Questions on sleep hy-
giene practice and self assessment of sleep quality were answered on a 
Likert Scale (1-5).
Results: The sample comprised of 95 (66.9%) females and 47 (33.1%) 
males with average age of 15.5 years (standard deviation {SD} 1.2). 
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Distribution of grade 9, 10, 11 and 12 was 37.3%, 14.1%, 31.7% and 
16.9% respectively. Only 13.4% of students reported always or fre-
quently feeling rested in the morning and only 20.6% reported always or 
frequently getting a good night sleep.13.4% reported frequent daytime 
sleepiness. Average score on sleep practices (minimum 7, maximum 35 
with higher score indicating poor practice) was 18.75 (SD 3.34). 81.6% 
of students reported watching TV, playing video games or using com-
puter/iPad within one hour of going to bed. The mean score on sleep hy-
giene awareness (maximum 12, minimum 0 with higher score indicating 
better awareness) was 7.9 (SD 2.1). 74.1% believed doing intense physi-
cal activity before going to bed did not have negative effect on sleep. 
59.3% of students did not think that using the bed for purposes other 
than sleep had a negative impact on sleep. With respect to knowledge 
of caffeine in various drinks, 65.3% gave correct answers. Majority of 
the students were aware that Coke, Dr. Pepper, Mountain Dew and Red 
Bull contained caffeine. However, more than half of the students did not 
know that Hot Chocolate and Green Tea also contains caffeine. Most of 
the students did not know that there is no caffeine in Sprite, 7 Up and 
Root Beer. 83.7% of students reported not getting any sleep hygiene 
education in school and 70.7% felt that education on sleep hygiene and 
practices will be helpful.
Conclusion: There is high prevalence of self reported poor sleep in high 
school students. Some deficiencies were found in sleep hygiene prac-
tices. Sleep hygiene knowledge is inadequate and there does not appear 
to be any sleep education in schools. Institution of sleep education in 
school may help improve knowledge and practice of sleep hygiene.

1076
INFLUENCE OF DEVELOPMENTAL STATUS AND REAL 
WORLD SOCIO-EMOTIONAL EXPERIENCES ON SLEEP 
PATTERNS IN ADOLESCENCE
Venable CM1, Olino TM2, McMakin DL2, Jakubowski KP2, 
Forbes EE2,4, Ryan ND2, Dahl RE3

1Department of Child and Adolescent Psychiatry, Western Psychiatric 
Institute and Clinic of UPMC, Pittsburgh, PA, USA, 2Department of 
Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA, 3Institute of 
Human Development, University of California, Berkeley, CA, USA, 
4Department of Psychology, University of Pittsburgh, Pittsburgh, PA, 
USA

Introduction: A tendency toward later sleep onset in adolescence can 
contribute to inadequate sleep—especially on school nights— and has 
been attributed to a mix of changes in biological (e.g. puberty-induced 
delay of phase preference), and psychosocial factors (e.g. media use, 
heightened emotionality, social interactions). Efforts to capture real-
world experiences and key developmental indices (e.g., puberty) have 
had limited success in understanding how patterns within and across 
these biological and psychosocial factors during the dynamic develop-
mental period of adolescence contribute to key changes in sleep.
Methods: In this study, actigraphy was paralleled by ecological momen-
tary assessment (EMA) to assess daily adolescent experiences (e.g. peer 
engagement) across four consecutive days/nights. In addition, we em-
ployed a study design focusing on the specific effects of puberty (assessed 
by Tanner staging), while minimizing common confounds. By including 
a narrow age range with staggered recruitment of boys (ages 11-14, n=54) 
and girls (ages 10-13, n=52) we aligned the gender differences in the tim-
ing of pubertal onset. Multilevel regression was used to examine puberty, 
gender, and evening peer engagement (last EMA call of the day)—as well 
as two-way interactions—in predicting the timing of sleep onset.
Results: As adolescents advanced through puberty, they tended to fall 
asleep later per Tanner stage (B=10.93, SE=10.93, t=1.94, p=.053; raw 
regression coefficients reflect minutes). Girls fell asleep earlier than 
boys (B=29.01, SE=12.94, t=2.24, p=.025). Adolescents interacting with 
peers, but not parents, showed later sleep onset (B=41.15, SE=17.54, 
t=2.35, p=.02, B=-6.72, SE=9.40, t=-.71, p=.47, respectively). Two-way 
interactions were not significantly associated with sleep onset.

Conclusion: These initial results suggest that pubertal status, being 
male, and peer engagement are associated with later sleep onset. There 
was no evidence that associations between puberty and gender vary ac-
cording to real world peer engagement. The goal of this work is improve 
our understanding of how key developmental changes interact with so-
cially and emotionally charged environments to impact sleep and other 
health relevant outcomes.

1077
DOES SLEEP DEPRIVATION AFFECT THREAT APPRAISALS 
AND AVOIDANCE IN ADOLESCENTS?
Dhaliwal S2, Schund MW1,3,4, Buysse DJ1, Franzen PL1

1Department of Psychiatry, University of Pittsburgh School of 
Medicine, Pittsburgh, PA, USA, 2Department of Psychology, 
University of Pittsburgh, Pittsburgh, PA, USA, 3Department of 
Psychiatry, Johns Hopkins University School of Medicine, Baltimore, 
MD, USA, 4Department of Behavioral Psychology, Kennedy Krieger 
Institute, Baltimore, MD, USA

Introduction: Sleep disruption in adolescence may impair threat pro-
cessing and contribute to risk for mood disorders. The aims of the cur-
rent project were to test whether (a) sleep deprivation influenced threat 
appraisal and active avoidance in a standardized monetary reward task, 
and (b) individual subject effects accounted for the observed relation-
ship between sleep loss and threat appraisal.
Methods: In a within-subjects design, 11 adolescents (aged 11.5 - 14.5 
years) completed a monetary reward task after two consecutive nights of 
sleep restriction (4 hrs TIB/night) and two nights of sleep extension (10 
hrs TIB/night). The task involved pressing a button for money and main-
tained responses with a fixed-ratio reward schedule (every 20 presses). 
Subjects could select to view a ‘threat meter’ that displayed the current 
threat of losing money (0=none to 100=definite) which rose steadily 
over time. They could actively avoid threat by avoidance button presses 
to reduce the threat meter. Threat levels at the start and end of avoidance 
responding were examined as measures of high and low threat appraisal. 
Differences across sleep conditions were assessed with nonparametric 
paired tests.
Results: Threat levels associated with the start of avoidance did not sig-
nificantly differ between sleep restriction and sleep extension. However, 
threat levels associated with stopping avoidance were significantly low-
er after sleep restriction (p<0.001), suggesting less tolerance to threat. 
We then compared whether sleep restriction made individuals more or 
less threat-tolerant, by subtracting individuals’ probability of engaging 
in threat appraisal between the two sleep conditions. 64% of the sample 
became more tolerant of threat, and 36% became less tolerant.
Conclusion: Although sleep restriction impacted threat avoidance on 
the group-level, there were clear individual differences in threat toler-
ance. Inter-individual variability in the affective consequences of sleep 
loss may explain why sleep disruption increases risk for developing af-
fective disorders in vulnerable individuals.
Support (If Any): DA033064, UL1RR024153
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RELATIONSHIP BETWEEN SLEEP AND NEXT-DAY HEALTH 
BEHAVIORS IN THE REAL-WORLD ENVIRONMENTS OF 
HEALTHY ADOLESCENTS
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3Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA, 4Pediatrics, University of Pittsburgh School of Medicine, 
Pittsburgh, PA, USA

Introduction: Increasing evidence suggests many adolescents do not 
get adequate sleep. Dynamic changes in self-regulation in adolescence 
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underscore the importance of understanding how problems with sleep 
may set the stage for a cascade of maladaptive health behaviors and 
emotional functioning. This study examines how sleep impacts a range 
of next-day health behaviors and emotions in real-world environments 
of adolescents. Specifically, we hypothesized that sleep (quantified as 
sleep duration, sleep efficiency, sleep quality) would predict several 
health relevant measures of behavior and emotion (milligrams of caf-
feine consumed, minutes engaged in physical activity, positive and neg-
ative affect, and minutes engaged in naps) the next day.
Methods: 98 healthy participants ages 9-17 (M=13.83, SD=2.50; 59% 
female) wore a wrist actigraph, completed sleep diaries, and received 42 
Ecological Momentary Assessment calls over three consecutive weeks 
(Thursday to Monday). Participants reported on daily health behaviors 
(analyzed at the level of day), and rated current positive and negative 
affect on a subset of 5-point scales (analyzed by average of 2-4 sampling 
points per day). Data were analyzed using repeated measures linear 
mixed effects models to account for the nesting of assessments within 
subjects and across time.
Results: Primary analyses indicate that decreased sleep duration 
(p<.001) and efficiency (p<.05) predict increased minutes napping, and 
decreased sleep duration predicted lower positive affect the next day 
(p<.05). There was no relationship between sleep and next-day caffeine 
consumption, physical activity, or negative affect.
Conclusion: Sleep duration is positively associated with next day nap-
ping and reporting less positive affect. It is also possible that naps may 
be considered a positive health behavior for sleep deprived adolescents, 
which we will investigate further. Associations between sleep and posi-
tive affect may have implications for engagement in social experiences 
or the ability to “bounce back” from daily negative affect (“undoing hy-
pothesis”), which may perpetuate further maladaptive health behaviors. 
We are currently exploring this rich dataset of healthy adolescents to 
examine additional health indices (e.g., BMI, sedentary behaviors, me-
dia use); we will also explore the role of puberty and gender in sleep and 
health behaviors.
Support (If Any): R21DA024144 (JSS/RED)
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CHARACTERIZING ADOLESCENT SLEEP AND ITS IMPACT 
ON DAILY FUNCTION IN THE UK
Broglia EL2, Arora T1, Thomas GN2, Taheri S2

1Experimental Medicine, University of Birmingham, Birmingham, 
United Kingdom, 2Health and Population Sciences, University of 
Birmingham, Birmingham, United Kingdom

Introduction: Reduced sleep duration has been associated with poorer 
concentration and academic performance, but much is still unclear about 
how sleep interacts with daily function. We sought to characterize ado-
lescent sleep and explore its impact on daily function.
Methods: 959 volunteers (55.7% boys) aged 11-13 years completed the 
Schools Sleep Habits Survey (SSHS). Missing data were resolved with 
multiple imputations which were pooled for analysis. Data were anal-
ysed with one-way analysis of variance (ANOVA) and multiple com-
parisons were adjusted with post-hoc Bonferroni.
Results: Adolescents who preferred going to bed at 22:15-00:15+ ob-
tained less sleep than those who preferred to go to bed 21:15-22:15 or 
20:00-21:00 (F(1, 957)=12.488, p<0.001). Adolescence who preferred 
to get up 11:00-12:00 also obtained less sleep than those who pre-
ferred to get up 05:00-07:45, 09:45-11:00 or 07:45-9:45 respectively 
(F(1,957)=4.523, p=0.008). Individuals who found it difficult to get up 
for school and took up to 40 minutes to feel awake obtained less sleep 
than those who found it easy to get up and took only 10-20 minutes to 
feel awake (F(1,957)=2.874, p=0.002; F(1,957)=4.161, p=0.006). Ado-
lescents whose daytime sleepiness was more than a little problem and felt 
tired/worn out several times in the day slept less than others who do not 
experience daytime sleepiness or feel tired/worn out (F(1.957)=5.403, 
p=0.005; F(1,957)=2.622, 0.034). Individuals who were unsatisfied 

with the amount of sleep they achieve, slept less than satisfied peers 
(F(1,957)=26.202, p<0.001).
Conclusion: Adolescents who slept less than peers experienced more 
issues functioning throughout the day including problems getting up for 
school, feeling tired/worn out, and excessive sleepiness. Short-sleeping 
adolescents were unsatisfied with how much sleep they achieve, but also 
tended to prefer later bed times and rise times. Future studies should aim 
to raise awareness and understanding of poor sleep in adolescents to help 
rectify issues with daily function.

1080
SLEEP PATTERNS BEFORE AND AFTER ADMISSION ON 
THE JOB AS APPRENTICES AND TRAINEES
Fischer FM1, Wey D1, Pinheiro F1, Fonseca BC1, Luz AA1, Valente D2, 
Silva-Costa A3, Menna-Barreto L4, Moreno CR1, Teixeira LR2

1Environmental Health, School of Public Health, University of São 
Paulo, São Paulo, Brazil, 2Center of Studies of Workers’ Health and 
Human Ecology, Sergio Arouca National School of Public Health, 
Oswaldo Cruz Foundation (FIOCRUZ), Rio de Janeiro, Brazil, 
3Laboratory of Education, Environment and Health, Oswaldo Cruz 
Institute, FIOCRUZ, Rio de Janeiro, Brazil, 4School of Arts, Science 
and Humanities (EACH), University of São Paulo, São Paulo, Brazil

Introduction: At the end of elementary/high school years, young peo-
ple start working. Previous studies have shown difficulties associated 
with double shift of work and study. Little is known about changes in 
sleep-wake cycle when young students entered the labor market. We 
aimed to evaluate sleep patterns before and after admission of students 
as apprentices or trainees.
Methods: Participants were 41 adolescents (24 males), 15-18 years 
(mean = 15.8, SD 0.91). Data collection was initially performed when 
students attended afternoon training classes and evening high school; 
and again, after the students begin to work 6-8 hours during the day 
while attended evening school. Wrist actigraphs (Ambulatory Monitor-
ing) were worn during seven consecutive days on non-dominant hand, 
before and after job admission. Descriptive analyzes were performed 
and variables were tested using paired t test.
Results: There were significant differences (p<.05) during workdays 
and weekend comparing students before and after their job admission. 
From Sunday evening thru Friday morning, sleep onset, sleep offset, 
midsleep and sleep duration of students in both conditions were respec-
tively: 00:42h X 23:48h, 09:00h X 06:26h, 4:49h X 3:13h, 500 min X 
391min. On Friday evening the working students went to bed earlier 
(00:33h) compared with the time when they were not at work (00:58h). 
On Saturday morning working students woke up later (09:46h) com-
pared to the former situation (08:29h). No significant differences com-
paring the group before and after job admission (p>.05) were found from 
Saturday evening to Sunday morning.
Conclusion: The adolescents admitted into the work force as appren-
tices or trainees suffer substantial changes in their evaluated sleep-wake 
cycle during the working days. Sleep reduction in working days must 
be regarded as an occupational health hazard. Health and employ-
ment policies directed at young workers should be implemented tak-
ing into account the dual journey - study and work and its effects on 
sleep-wake cycle.
Support (If Any): FAPESP (2011/00029-3; 2011/14663-6); CNPq: 
147864/2010-0; 501511/2010-5; 301605/2009-2)
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DECREASES IN CHILDREN’S SLEEP RESULT IN 
INCREASED FREQUENCY OF EATING BOUTS AND 
GREATER CALORIC CONSUMPTION LATER IN THE DAY
Hart CN1,2, Samuels A1, Hawley N1,2, Carskadon MA2, Raynor H3, 
Jelalian E1,2, Owens J4, Wing R1,2

1Weight Control & Diabetes Research Center, The Miriam Hospital, 
Providence, RI, USA, 2Psychiatry & Human Behavior, Alpert Medical 
School of Brown University, Providence, RI, USA, 3Nutrition, 
University of Tennessee, Knoxville, TN, USA, 4Pulmonary & Sleep 
Medicine, Children’s National Medical Center, Washington, DC, USA

Introduction: Short sleep in childhood is associated with increased obe-
sity risk. We previously reported findings from an experimental study 
in which children first slept their typical amount for 1 week, and were 
then randomized to either increase (INC) or decrease (DEC) time in bed 
(TIB) by 1.5 hrs/night for 1 week (& completed the alternate schedule 
the last week). Changes in TIB were made by changing bedtimes. This 
resulted in a mean 140 minute difference in actigraph-scored sleep be-
tween conditions (p<.001); children reported eating 134 kcal/day more 
during DEC than INC (p=.04). To identify potential targets for inter-
vention, it is important to determine what accounted for differences in 
caloric intake. We hypothesized that compared to INC, during DEC, 
children would report eating more frequently, and would consume more 
kcal later in the day, particularly during the evening when they were 
awake for longer (i.e., the period between their earlier INC bedtime and 
later DEC bedtime).
Methods: Thirty-six children 8-11 years (mean=9.6) who reported aver-
age sleep of 9.5 hrs/night were enrolled in a 3-week study. Children were 
83% non-Hispanic White; 56% male; mean BMI percentile=55.7. Chil-
dren wore actigraphs on their non-dominant wrist throughout; standard 
procedures were used to score sleep. Three day, 24-hour dietary recalls 
were used to assess caloric intake each week.
Results: Children reported eating more frequently during DEC than INC 
(5.4 v. 4.9 eating bouts, p=.03). There was no difference in kcal from 
breakfast (DEC=331[169] v. INC=335[124], p=.996), but there were 
significant differences in kcal eaten the rest of the day (DEC=1555[417]) 
v. INC=1416[325], p = .02). Although overall snack intake was not sig-
nificantly different (DEC=459[205]) v. INC=409[219]), staying up later 
during DEC was associated with eating 95 kcal/day more in the evening 
(when they would have been sleeping during INC; p<.001).
Conclusion: These results indicate that partially sleep deprived children 
are at increased risk of excess caloric intake later in the day raising the 
question of the role of circadian phase and hours awake in this process.
Support (If Any): This work was supported by Grant No. 1-09-JF-22 
from the American Diabetes Association.
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SLEEP ATTITUDES AND BELIEFS AMONG CANADIAN 
PEDIATRIC HEALTH PROFESSIONALS
Coulombe AJ1, Howlett M1, Corkum PV1,2,3,4
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Dalhousie University, Halifax, NS, Canada, 3Psychiatry, Dalhousie 
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Introduction: As in many countries, the prevalence of behavioral sleep 
problems among Canadian children far exceeds our capacity to provide 
evidence-based services. The present study, in which we sought to ex-
plore health professionals’ attitudes and beliefs about sleep and their 
association with evidence-based practice, is part of a larger project in-
vestigating barriers and facilitators of pediatric sleep-related care.
Methods: One-hundred and seventy physicians (family doctors, pe-
diatricians, psychiatrists), psychologists, nurses, and social workers, 
practicing independently in Canada and seeing generally physically 
healthy 1- to 10-year olds, completed online self-report questionnaires. 

The Sleep Attitudes and Beliefs Scale (SABS) measured agreement that 
sleep problems are modifiable, responsive to treatment, intrinsic vs. ex-
trinsic in nature, and have an impact on children and families. An author-
developed measure examined the frequency of engaging in a variety of 
evidence-based practices (e.g., screening for sleep problems, addressing 
sleep hygiene).
Results: Overall, health professionals endorsed moderate to high agree-
ment that sleep problems are modifiable and responsive to treatment, 
moderate agreement that they are extrinsic in nature, and high agree-
ment that they have an impact on children and families. A regression 
examining SABS scores as predictors of evidence-based practice was 
significant R2 = .11, F(4, 169) = 5.17, p = .001 and suggested that be-
liefs about the impact of sleep problems may be particularly salient for 
evidence-based practice β = .42, t = 3.46, p = .001.
Conclusion: Current efforts to increase health professionals’ provision 
of sleep-related care are largely focused on education. Our quantitative 
results are consistent with qualitative work- conducted as part of the 
larger research project- demonstrating that professionals who believe 
in the importance of sleep tend to seek out sleep-related education and 
practice opportunities. Advocacy efforts emphasizing the impact of 
sleep problems could encourage greater professional involvement in 
sleep-related training and ultimately evidence-based care.
Support (If Any): J.A. Coulombe was supported through a postdoctoral 
fellowship with the Canadian Institutes of Health Research Better Nights 
Better Days Pediatric Sleep Team in Sleep and Circadian Rhythms. 
Funding for this research was provided through an IWK Health Centre 
Category A award.
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THE VIRGINIA JURISDICTION WITH AN EARLIER PUBLIC 
HIGH SCHOOL START TIME AGAIN DEMONSTRATES 
GREATER TEEN CRASH RATES
Leszczyszyn DJ1, Vorona RD2, Szklo-Coxe M3, Lamichhane R4, 
McNallen A1

1Neurology, Virginia Commonwealth University, Richmond, VA, 
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University, Norfolk, VA, USA, 4Department of Mathematics and 
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Introduction: Early high school start times may foster insufficient sleep 
and impaired performance due to desynchrony from delayed circadian 
rhythms. Thus, automobile crashes may result. We previously compared 
two cities and found a significantly higher teen crash rate in the city hav-
ing an earlier school start time.
Methods: Presently, we compared teen crash rates in two Central Vir-
ginia counties with public high school start times differing by 85 min-
utes: Chesterfield County starts at 720, Henrico County at 0845. These 
are contiguous counties with similar populations, incomes, and ethnic 
compositions. Virginia DMV furnished de-identified aggregate crash 
data for 16-18 year old licensed drivers in Chesterfield and HC for 2009-
2010 and 2010-2011. Using drivers for 9/2009-5/2010 (school year) as 
the denominator, we compared average monthly teen crash rates be-
tween counties using the Wilcoxon Mann-Whitney test, and summary 
crash rates using the Z-statistic. The difference in teen crash rate be-
tween counties for the school year 2010-2011 (2010 licensed teen driv-
ers as denominator) was compared using the Z statistic.
Results: Chesterfield 16-18 year old drivers manifested higher monthly 
2009-2010 crash rates (5.42/1000) vs. HC (4.21/1000), p=0.039, and 
higher rates (p< 0.001) for the entire school-year (2009-2010): Ches-
terfield (50.2/1000) vs. HC (38.4/1000). Chesterfield males and females 
had higher crash rates (p<0.05). Findings for 16 and 17 year-olds were 
similar. Chesterfield 16-18 year-old crash rates were higher (p<.05) than 
HC for 2010-2011, replicating 2009-2010 findings.
Conclusion: The Central Virginia jurisdiction with earlier school start 
times manifested a nearly 30% greater teen crash rate, supporting 
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our Southeast Virginia findings - increased teen crash rate in the city 
with earlier start times. While a causal relationship between school 
start times and teen crash rates cannot be ascertained from aggregate 
data, replication of prior data and marked differences presently found 
suggest earlier high school start times may increase crashes in this 
vulnerable population.

1084
INSOMNIA WITH SHORT SLEEP DURATION IS 
ASSOCIATED WITH INSULIN RESISTANCE IN 
ADOLESCENTS: PENN STATE CHILD COHORT
Calhoun S1, Vgontzas AN1, Bixler EO1, Liao D2, 
Fernandez-Mendoza J1, Basta M1, Karataraki M1

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 
2Public Health Sciences, Penn State College of Medicine, Hershey, PA, 
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Introduction: We have recently reported that adult insomniacs with 
shorter objective sleep duration are at elevated risk for hypertension 
and diabetes based on a one night laboratory polysomnogram from a 
population sample. The purpose of this study was to assess the associa-
tion between insomnia with shorter sleep duration (based on 7 nights of 
actigraphy) and insulin resistance in a population sample of adolescents.
Methods: The Penn State Child Cohort is a representative general popu-
lation based sample of 700 children aged 5-12 years. This report is based 
on the first 300 adolescents that completed their 8-year follow up evalua-
tion. Insomnia in the adolescents was based on parent report with a prev-
alence of 10.8%. Sleep duration was based on 7 nights of actigraphy in 
the home environment. The mean values of HOMA-IR were compared 
between insomnia and short sleep duration in a two way ANCOVA (ad-
justed for age, gender, AHI, and change in BMI percentile).
Results: There was a significant increase of insulin resistance associated 
with insomnia (1.8±0.4 vs 1.0±0.1, P=0.031). There was also a signifi-
cant increase in insulin resistance associated with short sleep duration 
(1.9±0.3 vs1.0±0.3, P=0.015). Finally there was an interaction between 
insomnia and short sleep duration with the highest HOMA-IR in those 
insomniacs with short sleep duration (2.8±0.5 vs 1.0±0.6 vs 1.0±0.2 vs 
1.0±0.2, P=0.022).
Conclusion: In adolescents, similarly to adults, insomnia with short 
sleep duration is associated with insulin resistance and therefore in-
creased risk for cardiometabolic morbidity. The results of this study, in 
which the objective sleep duration, in contrast to our previous reports, 
was based on multiple nights of recording in a home environment, 
strengthen even further our position that objective short sleep duration is 
a marker of the biological severity of insomnia.
Support (If Any): R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499
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CURRENT SLEEP STATUS OF KOREAN ADOLESCENTS 
AND FAULTY PERCEPTION OF THEIR SLEEP STATUS
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Introduction: The aims of this study were to investigate the current 
sleep status and the extent of sleep deprivation in Korean adolescents as 
well as their perception about their own sleep status.
Methods: The computer-assisted online internet survey was per-
formed in July 2011. 150 schools were selected nationwide including 
junior high and high school in Korea. They answered questions re-
garding schooldays and weekend sleep schedule, sleep duration, nap-

ping, mood (Beck depression inventory, BDI), suicidal ideation (Beck 
suicidal index, BSI),sleep-related complaints including insomnia and 
sleepiness (Epworth sleepiness scale, ESS), and satisfaction with their 
current sleep amount.
Results: A total of 26,539 students aged 13 to 18 years participated in 
the survey. They fell asleep (23h51 vs. 0h14, p<0.001) and woke up 
(6h27vs. 09h 28, p<0.001) earlier on schooldays than on weekends. Their 
mean(SD) sleep duration was 399.4min(81.9) and 543.65min(116.86), 
on schooldays and on weekends, respectively. Significant difference of 
sleep duration between 9th grader and 12th grader were revealed both 
on schooldays (452.5min vs.330.5min, p<0.001) and on weekends 
(572.69min vs. 482.35min, p<0.001). The shorter sleep they have, The 
higher BDI and BSI they reported (p<0.001). Their perceived mean(SD) 
ideal sleep duration was 528.68(88.25) vs. 474.21min(90.14), less in 
high school students than in junior high school. Although 37.1% of to-
tal students felt they sleep enough, only 45% of the group of the stu-
dents with sleep duration less than 7hours (13,432) felt they do not have 
enough sleep.
Conclusion: Our study showed Korean adolescents currently have 
significant sleep deprivation on schooldays with long catch up sleep 
on weekends, especially most severe in senior high school students. 
However, many students with short sleep duration have faulty percep-
tion of their sleep status, which would aggravate behavioral induced 
sleep deprivation.
Support (If Any): Supported by grants from Korea Centers for Disease 
Control and Prevention.
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RELATIONSHIP BETWEEN WEEKEND CATCH-UP SLEEP 
AND BEHAVIORAL / EMOTIONAL PROBLEMS
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Introduction: Change of sleep pattern, including sleep duration, sleep 
phase, and discrepancy between weekdays and weekends, are common 
during adolescence. Weekend catch-up sleep compensates for insuf-
ficient sleep on weekdays, therefore, it can reflect the degree of sleep 
insufficiency better than sleep duration, as individual sleep needs vary. 
The aim of this study was to investigate the relationship between insuf-
ficient sleep and behavioral / emotional problems in adolescents.
Methods: All junior and senior high-school students at a local city of 
Japan (n=1379, age range: 12-18years) were involved and screened 
for sleep habits using Child and Adolescent Sleep Checklist (CASC). 
Strengths and Difficulties Questionnaire (SDQ) total and subscale scores 
were used as behavioral / emotional measures. Behavioral / emotional 
problems identified with SDQ were compared between subjects with 
shorter sleep duration (less than 7.5 hours) and longer sleep duration, 
and also subjects with weekend catch-up sleep (more than 2 hours) and 
without catch-up sleep.
Results: There were no significant differences of the total and subscale 
scores of SDQ between subjects with shorter and longer sleep duration. 
The scores of total and emotional problems of SDQ were significantly 
higher in subjects with weekend catch-up sleep. Among emotional prob-
lems, ‘physical symptoms’ and ‘nervous’ were significantly often ob-
served in subjects with weekend catch-up sleep.
Conclusion: Weekend catch-up sleep, not the sleep duration, had larger 
influence on the behavioral problems, especially on the emotional prob-
lems. Our findings suggest that the weekend catch-up sleep could be a 
useful marker in identifying and managing behavioral / emotional prob-
lems in adolescents.
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SLEEP PATTERNS AND MENTAL DISORDERS IN A 
NATIONALLY REPRESENTATIVE SAMPLE OF U.S. 
ADOLESCENTS
Zhang J1,2, Hickie I3, Merikangas K1
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Introduction: The National Sleep Foundation suggests that a sleep du-
ration of at least 8.5 hours is required for teenagers, however, these is 
a lack of data to demonstrate how many of our teenagers meet this re-
quirement. On the other hand, inappropriate sleep patterns, which are 
commonly found in adolescents, have been found to be associated with 
pervasively adverse consequences in adolescents. Nonetheless, the as-
sociations between sleep patterns and mental disorders have not been 
systematically assessed.
Methods: The National Comorbidity Survey Adolescent Supplement 
(NCS-A) is a nationally representative, survey of adolescents aged 13 
to 18 years in the U.S. A total of 5 categories of mental disorders (5 
categories) and sleep patterns (bedtime and sleep duration during week-
days and weekends) were determined by diagnostic interview. Sleep pat-
terns were group based on each quartile. The 2nd quartile was treated 
as reference group.
Results: Over 75% of the U.S. adolescents have a sleep duration during 
weekdays less than 8.5 hours and over a quarter of them had a bedtime 
later than 1 a.m. during weekends. In the final models adjusted for age 
and other mental disorders, mood disorder was mainly associated with 
short sleep duration during weekdays and late bedtime during weekends 
(OR (95% CI) = (1.09-1.89) for 4th quartile vs. 2nd quartile). Substance 
use disorder was strongly associated with late bedtime during weekends 
(OR (95% CI) = 4.43 (3.09-6.35) for 4th quartile vs. 2nd quartile). Be-
haviour disorder was moderately associated with short sleep duration 
during weekday, short or long sleep duration during weekends, late bed-
time during weekends. Anxiety disorder and eating disorder were less 
likely to have correlates with sleep patterns.
Conclusion: A large proportion of adolescents in the U.S. have a bed-
time after midnight during weekends and sleep duration during week-
days less than NSF recommended 8.5 hours. Mental disorders were 
mainly associated with short sleep duration during weekdays and late 
bedtime during weekends in adolescents.

1088
ADOLESCENT SLEEP QUALITY IS ASSOCIATED WITH 
CONNECTEDNESS TO PEERS AND SENSITIVITY TO PEER 
REJECTION
Insana S1, Dahl RE1,2,3, McMakin DL1, Franzen PL1, Siegle GJ1,2, 
Silk JS1,2

1Psychiatry, University of Pittsburgh School of Medicine, Pittsburgh, 
PA, USA, 2Psychology, University of Pittsburgh, Pittsburgh, PA, USA, 
3School of Public Health, University of California, Berkeley, CA, USA

Introduction: Sleep is integrally involved in emotional reactivity and 
regulation. Adolescence is a developmental period that is character-
ized by inadequate sleep, which bidirectionally interacts with biologi-
cal processes, social factors, and societal demands. Adolescence is 
also a critical time for socio-emotional engagement and the forma-
tion of social bonds with peers. The study objective was to examine 
the association between sleep quality and socio-emotional functioning 
among healthy adolescents.
Methods: Participants were healthy 9-17 year-old adolescents (N=49; 
13.1±2.6 years; 53.1% female). Participants were studied for three con-
secutive weeks. Sleep quality was measured with a visual analogue scale 
each morning; sleep quality was averaged separately for weekdays and 

weekends. Connectedness to peers was measured with subjective reports 
that were collected via Ecological Momentary Assessment several times 
throughout each day. During the study interval, a single laboratory based 
paradigm was administered to acquire pupil reactivity to peer rejection 
during a simulated internet chatroom task. Pupil reactivity was used to 
infer neurophysiological responses to emotional information.
Results: Increased sleep quality during both weekdays (p=.02, r=.36) 
and weekends (p=.04, r=.32) was associated with increased connected-
ness with peers; weekday and weekend sleep quality was not associ-
ated with pupillary reactivity to peer rejection. Increased variability in 
weekday, but not weekend, sleep quality was associated with decreased 
connectedness to peers (p=.04, r=.33), and increased pupillary reactivity 
to peer rejection (p=.02, r=.33).
Conclusion: Good sleep quality may be important for adolescents to 
foster positive social relationships and to better connect with their peers. 
Variability in weekday sleep quality may lead to more emotional reactiv-
ity to peer rejection. Moreover, lower peer-connectedness and increased 
sensitivity to peer-rejection may lead to poor sleep quality. The likely bi-
directional relation between socio-emotional functioning and sleep qual-
ity requires further investigation. Planned analyses will include further 
exploration of these findings as they relate to age, sex, pubertal status, 
and additional indices of socio-emotional functioning and sleep. A deep-
er understanding of these processes may inform public health programs 
and could be used to motivate adolescents to implement healthy sleep 
practices within their daily routines.
Support (If Any): This work was supported by the National Insti-
tute of Health (R21DA024144, PI: JS Silk/RE Dahl) and (NHLBI 
T32 HL-082610-04); the Staunton Farm Foundation; the Clinical and 
Translational Science Institute at the University of Pittsburgh (NIH/
NCRR/CTSA Grant UL1 RR024153); and the NIMH intramural 
research program.
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Introduction: Youth peer aggression is a problem that has garnered in-
creasing media attention. This study explores the link among peer ag-
gression, depression and sleep in youths admitted to a secure mental 
health treatment unit.
Methods: Boys and girls, aged 12-16 years, admitted to the Acute Sup-
port Unit of Youthdale Treatment Centres underwent psychiatric evalu-
ation and completed questionnaires assessing peer aggression, sleep and 
depressive symptoms.
Results: Girls were significantly more likely to perpetrate sexual ha-
rassment (p<0.001), and physical (p<0.001) and relational (p<0.05) ag-
gression against boys. Girls were also more likely to bully other girls 
(p<0.05). Of the total group, 51% reported getting less sleep than usual, 
40% described being fatigue more easily than usual and 11% were too 
fatigued to do many/most of the things they used to do. Psychiatric as-
sessment identified 58% of the teens as having a sleep problem. Chi 
Square testing noted that the girls were significantly more easily fa-
tigued than the boys (p=0.05) but found no gender differences in sleep 
problems (self-report or psychiatric assessment). Based on the Beck De-
pression Inventory (BDI), 67% and 31% of the youths rated in the clini-
cal range of moderate and severe depression, respectively. There were 
no gender differences in BDI scores. Among DSM-IV Internalizing and 
Externalizing disorders, multiple regression analyses revealed a signifi-
cant model (F=2.12, p=0.036, adjusted R2=0.099, n=93) with a history 
of sleep problems in the past 60 days (beta=0.237, p=0.034) being the 
only significant predictor variable of peer aggression. Sleep problems 
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remained a significant (beta=0.204, p=0.005) predictor of self-reported 
peer aggression after controlling for gender.
Conclusion: Over half of the youths in this study had sleep problems 
and a history of sleep problems was found to be a significant predictor of 
peer aggression. The link between sleep and peer aggression in youths 
needs to be explored further.

1090
DEPRESSION AS A RISK FACTOR FOR CHILDHOOD 
INADEQUATE SLEEP
Thompson EL, Hill L, Schwartz SW
Epidemiology and Biostatistics, University of South Florida, Tampa, 
FL, USA

Introduction: The Institute of Medicine recognized the public health 
importance of sleep loss among children as it can increase the risk for 
morbidity. A discussion of sleep inadequacy and a focus on its potential 
causes in youth is timely to consider. The purpose of this report was to 
assess whether current depression was an independent risk factor for 
sleep inadequacies among United States’ children 6 to 17 years of age.
Methods: Data were from the National Survey of Children’s Health 
2007, a nationally representative, cross-sectional survey. This analysis 
assessed a subset of the survey with an sample size of 57,668, represent-
ing a weighted sample of 43,291,888. The primary outcome was inad-
equate sleep, defined as having less than 7 days per week of adequate 
sleep. The primary predictor was current depression as diagnosed by 
a healthcare provider. All data were reported by the child’s caregiver. 
Survey procedures were used to conduct logistic regression analyses and 
report crude and adjusted odds ratios and 95% confidence intervals.
Results: In the sample, 2.5% of children had a current diagnosis of de-
pression, while 41% reported inadequate sleep. There was nearly a two-
fold increased odds of sleep inadequacies among children with a current 
diagnosis of depression compared to children without current depression 
(OR = 1.92, 95% CI 1.49 - 2.47). This measure of association was at-
tenuated to an odds ratio of 1.58 when adjusted for confounders (95% 
CI 1.23 - 2.03).
Conclusion: Current depression diagnosis serves as an independent risk 
factor for sleep inadequacies among youth. The external validity of these 
results can extend nationally for children 6 to 17 years of age.

1091
THE INFLUENCE OF SUPPORTIVE PARENTS, PEERS, AND 
TEACHERS ON ADOLESCENT SLEEP, DEPRESSION, AND 
HOPES FOR THE FUTURE
Danner F1, Vazsonyi AT2, Michaud P3

1Educational, School, and Counseling Psychology, University of 
Kentucky, Lexington, KY, USA, 2Family Studies, Psychology, 
University of Kentucky, Lexington, KY, USA, 3University of 
Lausanne, Lausanne, Switzerland

Introduction: Adolescents are notorious for poor sleep habits and 
there is growing concern that inadequate sleep and/or sleep disruption 
may lead to subsequent depression and a loss of hope for future suc-
cess. However, the degree of emotional support that adolescents receive 
from their peers and significant adults may influence sleep quality and 
subsequently depressive symptoms and expectations for the future. The 
present study uses structural equation modeling (SEM) to test the hy-
pothesis that sleep disruption increases symptoms of depression and 
lowers expectations for future academic and job success. It also exam-
ines the extent to which emotional support from parents, teachers, and 
peers influences these associations.
Methods: In 2002, a comprehensive health and psychological function-
ing questionnaire was administered to a random sample of 8,740 Swiss 
youth (Swiss Multicentric Adolescent Survey on Health). To limit the 
sample to adolescents, only those aged 15-19 were used for the pres-
ent study (N = 6,092). Measures included questions concerning sleep 

disruption, depressive symptoms, uncertainties about finishing school 
and getting a job, and levels of emotional support and acceptance from 
parents, teachers, and peers. All measures had acceptable reliabilities 
(Cronbach alphas .67-.90).
Results: Fit indices indicated that the SEM model was supported (CFI = 
.902; RMSEA = .061). Disturbed sleep was significantly associated with 
depressed mood and greater uncertainty about future success. Higher 
levels of perceived support from parents and from teachers were associ-
ated with significantly fewer sleep disruptions and subsequently with 
fewer symptoms of depression and greater optimism about the future. 
These associations with better outcomes were not observed from per-
ceptions of support from peers.
Conclusion: Disturbed sleep among a large nationally-based sample of 
Swiss adolescents was associated with both more symptoms of depres-
sion and greater uncertainty about future success but perceived support/
acceptance from parents and teachers appeared to have a protective effect.

1092
SLEEP AND SUICIDAL IDEATION IN ADOLESCENTS
Ali SK1, McCall V2, Simpson B1, Britt V3, Kaplan SG1

1Child and Adolescent Psychiatry, Wake Forest University College of 
Medicine, Winston-Salem, NC, USA, 2Department of Psychiatry and 
Health Behavior, Medical College of Georgia, Augusta, GA, USA, 
3Wake Forest University, Winston-Salem, NC, USA

Introduction: An extensive literature documents an association be-
tween insomnia/nightmares and suicidal ideation in both adults and 
children. However, this association has not previously been examined 
in the setting of psychiatrically hospitalized adolescents. Our study is 
the first formal investigation of whether a relationship between sleep 
disturbances and suicidal ideation exists in adolescents in an inpatient 
psychiatric setting.
Methods: Participants (n=50, 32 girls, 18 boys, age 15.1yrs + 1.5) 
completed self-report measures of insomnia (Adolescent Sleep Wake 
Scale: ASWS), nightmares (Disturbing Dreams and Nightmares Sever-
ity Index: DDNSI), sleep related cognitions (Dysfunctional Beliefs and 
Attitudes about Sleep: DBAS C-10), sleep hygiene (Adolescent Sleep 
Hygiene Scale: ASHS), and suicidal ideation (Suicidal Ideation Ques-
tionnaire- Junior: SIQ-JR). We explored the relationship between the 
various sleep measures as well as in relation to suicidal ideation by Pear-
son correlations and regression models.
Results: Ninety-six percent of participants endorsed at least some 
thoughts of death on the SIQ-JR. ASWS scores did not correlate with 
the ASHS scores (r= -0.03, p=0.8) nor did scores on the DDNSI and 
DBAS(r=0.20, p=0.18). ASWS scores were correlated with the SIQ-
JR (r= -0.48, p<0.0005), but ASHS was not. Higher SIQ-JR scores had 
more intense nightmares on DDNSI (r=0.62, p<0.0001), but suicide 
scores were not related to DBAS (r=0.00, p>0.9). A multiple regression 
model was created for SIQ-JR, with age, gender, DBAS, DDNSI, ASHS 
and ASWS total score as independent variables. The model was signifi-
cant (F=8.8, df=5,37; p<0.05) with DBAS, DDNSI, and ASWS each 
independently and significantly contributing to the model.
Conclusion: This study confirms the importance of assessing an array 
of sleep problems as risk factors for suicidal ideas in hospitalized ado-
lescents, including nightmares, dysfunctional beliefs and attitudes about 
sleep, and general sleep-wake symptoms.

1093
TIME DURING SLEEP AND DEPRESSION IN CHILDREN 
BETWEEN 6 TO 12 YEARS OLD
Lopes M, Maia A, Fu I L
Child and Adolescent Affective Disorder Program Department, Sao 
Paulo, Brazil

Introduction: The depression in children is a field with several chal-
lenges. The diagnose criteria is well defined since 6 year old and sleep 
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disturbance is a complaint that is frequently observed. Several authors 
have been described that there is a variability of sleep disturbances from 
patient to patient. The aim of this study was to evaluate the subjective 
complaint of time to sleep during night and to compare the answer with 
to objective study.
Methods: Our sample was composed by children between 6-12 years 
old who were diagnosed with current major depressive disorder (MDD). 
The data were obtained from two research databases of patients con-
secutively referred for MDD treatment in an outpatient clinic. The sever-
ity of the depressive episode was scored by the Children’s Depression 
Rating Scale - Revised Version (CDRS-R). The sleep questions were 
modified to assign numerical scores to each of the answers ranging. All 
participants underwent a two-night polysomnography recording in the 
sleep laboratory. The data were analyzed by descriptive statistics and 
logistic regression. All statistical tests of significance were performed 
using 2 tailed tests with p = 0.05.
Results: Our patients reported a good sleep and it was not correlated 
sleep efficiency (p=0.05). The time in bed was 5-7 hours in two cases 
of, and it was correlated with sleep questions (p=0.05). Only one patient 
had a complaint that need to sleep more than 9-11h and we found epi-
leptic discharges would be associated with an increase in sleep pressure. 
The time in bed was correlated in the severity of the depressive episode.
Conclusion: We found that children with MDD had decrease in their 
sleep time. Our findings suggest that these children probably have a de-
crease in sleep pressure. Further research is necessary to understand the 
effect of interection sleep and depression in children.

1094
TARGETED BEHAVIORAL THERAPY FOR CHILDREN 
WITH GENERALIZED ANXIETY DISORDER: AN 
INTEGRATED APPROACH FOR ANXIETY AND SLEEP 
PROBLEMS
Clementi M, Alfano CA
Department of Psychology, University of Houston, Houston, TX, USA

Introduction: Generalized anxiety disorder (GAD) is a debilitating dis-
order characterized by excessive, uncontrollable anxiety, sleep distur-
bance and impaired functioning. To date, behavioral interventions for 
GAD have nonetheless paid little attention to sleep. The current study 
used a replicated, single-case, time-series design to examine the initial 
efficacy of Targeted Behavioral Treatment (TBT) for GAD, targeting 
both anxiety and sleep problems.
Methods: Four children (age 7-12) with a primary diagnosis of GAD 
completed a 4-week baseline phase and 14 weeks of TBT. Treatment 
included a 2-week prescriptive sleep intervention, relaxation training, 
and individualized exposures. Outcome measures were collected at 
baseline, post-treatment, and 3-month follow-up. Jacobson & Truax’s 
(1991) method for calculating clinically significant change was used. 
Simulation modeling analyses (SMA) examined change in weekly sleep 
and anxiety ratings during baseline and treatment.
Results: At post-treatment, 2/4 (50%) of the children did not meet 
criteria for GAD and none had a diagnosis at 3-month follow-up. At 
post-treatment and 3-months, 3/4 (75%) exhibited a normative level 
functioning based on the Children’s Global Assessment Scale and 
showed meaningful improvements in self-reported sleep (RCI < -1.96, 
p < .05). Time-series analyses using SMA nonetheless indicated signifi-
cant symptom level change (i.e., between baseline and treatment phases) 
in only 1/4 children. No clear pattern of change emerged based on actig-
raphy data despite reported improvement in sleep.
Conclusion: Although results based on pre-post-follow-up comparisons 
are promising, time series analysis based on weekly measurement of anx-
iety and sleep raise important questions about mechanisms of change in 
youth with GAD. Individual patterns of symptom change in the domain 
of sleep may be especially challenging to capture since anxious children 
present with a range of sleep-related problems (e.g., children are unable 
to sleep independently as compared to children with nighttime fears).

1095
PRE-SLEEP PREDICTORS OF SLEEP ONSET LATENCY IN 
CLINICALLY-ANXIOUS AND HEALTHY CHILDREN
Cowie J, Reddy R, Reynolds KC, Balderas JC, Alfano CA
Department of Psychology, University of Houston, Houston, TX, USA

Introduction: Anxious children generally experience more sleep prob-
lems than non-anxious children including prolonged sleep onset latency 
(SOL). Understanding of specific pre-sleep behaviors, cognitions and 
indices of arousal that might contribute to problems with sleep onset is 
less understood. The aim of this study was to examine the role of mul-
tiple theoretically-relevant factors as possible predictors of actigraphy-
measured SOL in both anxious and non-anxious children.
Methods: Children with a primary diagnosis of generalized anxiety dis-
order (N=33) and healthy children (N=28) ages 7-11 years participated in 
the study. Children and one parent completed structured interviews and a 
battery of questions including the Pre-Sleep Arousal Survey for Children 
(PSAS-C) and the Children’s Sleep Habits Questionnaire (CSHQ). Chil-
dren then wore actigraphs for 7 nights. On the final night a saliva sample 
was collected at bedtime to examine pre-sleep cortisol levels.
Results: Objective SOL differed between the groups at a marginally sig-
nificant level [t(49) = -1.77, p = .08]. However, a Fisher’s r to z compari-
son indicated a significant relationship between co-sleeping and SOL 
in the GAD group (z = 2.51, p < .01) where co-sleeping was associated 
with reduced SOL (r = -.35, p < .05). After controlling for co-sleeping 
behaviors, partial correlations indicated significant moderate correla-
tions between SOL and cortisol (r = .54, p < .05) as well as bedtime 
resistance (r = .46, p < .05) for the control group only.
Conclusion: These findings suggest that co-sleeping is a critical factor 
to consider in assessing and treating the sleep problems of anxious chil-
dren. Co-sleeping was more prevalent in children with GAD and associ-
ated with significant decreases in SOL. In healthy children, physiological 
arousal (cortisol level) and bedtime resistance showed predictable posi-
tive relationships with SOL. These findings have important clinical im-
plications for behavioral interventions targeting sleep in both groups.
Support (If Any): NIMH grant #K23MH081 188
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OBJECTIVE SLEEP IN ADOLESCENTS AND YOUNG 
ADULTS WITH ANXIETY DISORDERS: A GENERAL 
POPULATION-SAMPLE STUDY
Sandhu S, Bixler EO, Covington A, Kaur K, Miller R, Singareddy R
Psychiatry, Penn State University College of Medicine, Hershey, PA, 
USA

Introduction: Anxiety disorders in adolescents and young adults are 
known to be associated with sleep disturbances. However, most of these 
studies examined subjective sleep disturbances. The few studies that at-
tempted to examine objective sleep in anxiety disorders were limited by 
small sample size and/or clinical samples. In this study we examined 
the association between anxiety disorders and objective sleep using both 
actigraph and polysomnogram in a general population sample aged be-
tween 12-22 years.
Methods: The data were collected in a general population sample of 12-
22 years old, who were originally recruited for a larger study examining 
sleep and cardiometabolic factors. Anxiety disorders and other Axis-I 
psychiatric disorders were evaluated by a structured diagnostic inter-
view (MINI International Neuropsychiatric Interview). Objective sleep 
was assessed using 7-consectutive nights of actigraph and one night of 
polysomnogram.
Results: Among the 213 subjects who completed all the required pro-
cedures for this study, 29 (13.6%) had at least one DSM-IV TR Axis-
I anxiety disorder. The subjects with versus without anxiety disorders 
were similar in age, gender and percentile BMI-for-age-and-gender. 
Subjects with anxiety disorders had significantly increased prevalence 
of depression(P=0.041). There was no difference in polysomnograhic 
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sleep in those with versus without anxiety disorders. Adjusted (age, gen-
der, percentile BMI-for-age-&-gender, depression, alcohol/substance 
use disorders) night-to-night actigraphic total sleep time (TST) variabil-
ity was significantly higher in subjects with anxiety disorder (P=0.030).
Conclusion: Actigraphically-assessed night-to-night variability in total 
sleep time was independently associated with anxiety in this general 
population sample of adolescents and young adults. The cause and ef-
fect relationship cannot be assessed from this cross-sectional study. It is 
possible that instability in sleep-wake system may increase the risk of 
anxiety disorders or anxiety disorders may cause disturbances in sleep-
wake patterns or the possibility of a common underlying mechanism 
leading to disturbances in sleep-wake system and increased risk of anxi-
ety disorders.
Support (If Any): American Foundation for Suicide Prevention (AFSP) 
- YIG-0-10-180; NIH R01 HL 97615; CTSI UL1 RR033184; C06 
016499
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SLEEP DISORDERS IN AT-RISK ADOLESCENTS IN A 
PUBLIC CHARTER HIGH SCHOOL
McIver ND1,2, Krakow BJ1,2, Krakow J1,2, Baade R3, Cox M3, 
Rafferty M3, Ulibarri VA1,2

1Maimonides Sleep Arts & Sciences, Albuquerque, NM, USA, 2Sleep 
& Human Health Institute, Albuquerque, NM, USA, 3Robert. F. 
Kennedy Charter High School, Albuquerque, NM, USA

Introduction: Sleep disorders in at-risk adolescents affect their men-
tal, emotional, physical health and overall well-being, yet this problem 
is widely under-researched. The Sleep-Wake Evaluation, Education & 
Treatment (SWEET) project commenced in 2011 to study sleep disor-
ders in at-risk adolescents at Robert F. Kennedy Charter High School 
in Albuquerque, NM. The majority of students attend this Title I school 
after behavioral or academic issues at another school resulted in expul-
sion or withdrawal. Estimates indicate 10% opiate use in the student 
body within any given 60 days, high truancy and dropout rates, and high 
prevalence of traumatic exposure.
Methods: Data were collected in three phases: web based survey, air-
way exam performed by physician, and individual interviews with a 
school social worker. Primary outcomes measures included: nightmares 
(DDNSI), insomnia (ISI), sleepiness (ESS), depression, (BDI), anxiety 
(BAI), and suicidality (DSI-SS).
Results: The initial recruitment of 36 students comprised: 55.6% fe-
males, 83.3% Hispanic, mean(SD) age 17.4(1.8), mean BMI 26.0(6.9). 
Primary measures revealed scores in clinically relevant ranges: DDNSI 
9.78(9.02), ISI 11.11(7.11), ESS 7.56(5.28), BDI 12.83(10.45), BAI 
15.61(12.97), DSI-SS 0.67(1.41). Seventeen students met diagnostic cri-
teria for a nightmare disorder (DDNSI>10); 20 students met criteria for 
mild insomnia or greater (ISI>11) of which 12 met criteria for moderate 
severity or greater (ISI>15). Correlation coefficients were remarkably 
consistent and significant (p=.01) for all variables with a range of r=0.37 
to r=0.75 and a mean correlation coefficient r=0.54. Every primary vari-
able correlated with every other primary variable except sleepiness with 
suicidality.
Conclusion: Our findings demonstrate clinically relevant nightmare and 
insomnia disorders that correlated highly with distress in at-risk adoles-
cents. The SWEET project continues to evaluate sleep disorders, their 
impact, and potential treatment for the next two years or longer. The next 
phase will initiate application of two abbreviated versions of imagery 
rehearsal therapy for the treatment of insomnia and nightmares.
Support (If Any): The study was supported by grants from the Simon 
Charitable Foundation and the Oxnard Foundation.
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SLEEP DISORDERS AND SLEEP QUALITY IN SCHOOL 
CHILDREN WITH ADHD
Carlos Lazo M, Morales-Gallardo J, Medellin-Puyou S, 
Jimenez-Genchi A
Servicios Clinicos, Instituto Nacional de Psiquiatria Ramon de la 
Fuente, Mexico City, Mexico

Introduction: Sleep disturbances are common in Attention Deficit Hy-
peractivity Disorder (ADHD). Up to 70% of parents of children with 
ADHD report on sleep-related problems in their children, being the 
most common resistance going to bed, difficulty returning to wakeful-
ness, nocturnal awakenings and daytime sleepiness. This study aimed to 
compare the quality of sleep and the presence of sleep disorders among 
school children with ADHD and healthy children.
Methods: We selected a group of 25 school boys with ADHD under 
pharmacological treatment and without comorbidity and a group of 25 
healthy students. Kiddie SADS was used to establish the diagnosis of 
ADHD and/or absence of other disorders. The sleep quality and sleep 
disturbances were assessed using the Children’s Sleep-Wake Scale, the 
Pediatric Sleep Questionnaire and Sleep Disorders Scale for Children.
Results: The ADHD group showed significantly greater difficulties 
initiating and maintaining of sleep (12.6±4.5 vs. 9.9±2.7, t=2.4, df 48, 
p=0.01). They tended to have more symptoms related to disorders the 
sleep-wake transition (11.2±4.5 vs. 9.1±3.2, t=1.9, df 48, p=0.06) and 
excessive sleepiness (8.4±3.5 vs. 6.9±2.5, t=1.7, df 48, p=0.09). They 
also showed more trouble going to bed (21.6±6.8 vs. 25.0±3.7, t= -2.2, 
df 48, p=0.03), falling asleep (24.4±5.8 vs. 2.7±2.9, t= -2.3, df 48, 
p=0.02), staying asleep (28.2±6.8 vs. 31.5 ±4.2, t= -2.0, df 48, p=0.04), 
to wake up (17.6±7.2 vs. 21.5±6.3, t = -2.0, df 48, p=0.05) and snoring 
(0.68 ± 1.0 vs. 0.2±0.5, t=2.0, df 48, p=0.04).
Conclusion: Children with ADHD under pharmacological treatment 
still have sleep problems, such as difficulty initiating and maintaining 
sleep, daytime sleepiness, and snoring.

1099
OBJECTIVE SLEEP AND SUICIDAL IDEATION/ATTEMPTS 
IN ADOLESCENTS AND YOUNG ADULTS: A GENERAL 
POPULATION-BASED SAMPLE STUDY
Singareddy R, Sandhu S, Bixler EO, Calhoun S, Kaur K, Covington A, 
Miller R
Psychiatry, Penn State Hershey Medical Center, Hershey, PA, USA

Introduction: Sleep disturbances are associated with increased risk of 
suicidal ideation/attempts (SI/A) and completed suicide. However, most 
of the research conducted on sleep disturbances and suicidal behavior 
in adolescents is limited by use of only subjective measures of sleep. To 
our knowledge, till date none have examined the association between 
suicidal ideation/attempts and objective sleep in a general population 
sample of adolescents. In this study we examined the association be-
tween suicidal ideation/attempts and objective sleep in a general popula-
tion-based sample of 12-22 years old.
Methods: The data were collected in a general population based sample 
of 12-22 year olds, who were originally enrolled for a larger study ex-
amining sleep and cardiometabolic factors. All the subjects underwent 
a structured diagnostic interview (MINI International Neuropsychiatric 
Interview), one night of polysomnogram and 7-nights of actigraph. Sui-
cidal ideation/attempts in the past year were assessed using Columbia 
Suicide Severity Rating Scale (CSSRS).
Results: Among the 211 subjects who completed all the study proce-
dures, 13 (6.2%) had SI/A in the past year. The subjects with and without 
SI/A were similar in age and gender. Subjects with SI/A had signifi-
cantly increased Percentile BMI-for-age-and-gender (pctBMI; P=0.002) 
and higher rates of depression (<0.001) and anxiety disorders (P<0.001). 
There was no difference in polysomnographic measures in those with 
versus without SI/A. Adjusted (age, gender, pctBMI, depression, alco-
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hol/substance use disorder, anxiety disorder) actigraphic mean total sleep 
time (TST) was significantly decreased in subjects with SI/A (P= 0.048).
Conclusion: Suicidal ideations/attempts are independently associated 
with decreased actigraphic total sleep time in adolescents and young 
adults. It is possible that decreased sleep may weaken certain neurobe-
havioral mechanisms (increased impulsivity, impaired mood regulation, 
etc.) leading to increased risk of suicide.
Support (If Any): American Foundation for Suicide Prevention (AFSP) 
- YIG-0-10-180; NIH R01 HL 97615; CTSI UL1 RR033184; C06 
016499
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PRELIMINARY EXPLORATION OF ASSOCIATIONS OF 
INFANT SLEEP WITH MATERNAL SLEEP DISTURBANCE, 
POSTPARTUM STRESS, AND DEPRESSED MOOD
Iko IN1, Sharkey KM1,2

1Alpert Medical School of Brown University, Providence, RI, USA, 
2Department of Medicine, Rhode Island Hospital, Providence, RI, USA

Introduction: Few studies have examined the impact of infant sleep 
patterns on maternal sleep, stress, and mood. We hypothesized that more 
disrupted infant sleep would be associated with shorter maternal sleep, 
more maternal depressive symptoms, and greater maternal stress.
Methods: We enrolled pregnant women with a history of major depres-
sion who were not in a depressive episode at 3rd trimester. We estimated 
mothers’ total sleep time (“MTST”) at postpartum weeks 2 and 6 from 
wrist actigraphy data using the Sadeh algorithm in Action-W-software 
(AMI, NY). We derived 4 infant sleep measures from the “Baby’s Sleep/
Wake Chart” completed daily by mothers and averaged for postpartum 
weeks 2 and 6: (1) # of infant sleep bouts/24 h (“Bouts”); (2) longest bout 
of infant sleep/24 h (“Longest”); (3) infant total sleep time (“ITST”); (4) 
infant bedtime (“IBed”): defined as the last time the infant went to sleep 
with no awakenings before mother went to bed, or if infant went to sleep 
after mother, the time of first infant sleep episode > 30 min after mother 
went to bed. In addition, we calculated the difference between mother 
and infant bedtimes (“MomBabyBedDiff;” mins; larger values indicate 
a longer interval of maternal wakefulness after infant bedtime). Par-
ticipants completed the Inventory of Depressive Symptomatology Self 
Report (IDS-SR) at the end of weeks 2 and 6 and the Childcare Stress 
Inventory (CSI) at 16 weeks postpartum.
Results: 20 women (mean±SD age: 27.8+5.2 yrs) have complet-
ed the protocol so far. Mean±SD infant sleep measures at 2 weeks 
were: Bouts=7.5±1.9; Longest =185±46 min; ITST=920±172 min; 
IBed=22:42±65 min; MomBabyBedDiff=33±46 min and at 6 weeks 
were: Bouts=6.8±1.6; longest =233±73 min; ITST=873±134 min; 
IBed=22:44±96 min; MomBabyBedDiff=61±36 min. Mean±SD IDS-
SR score was 17.8±8.6 at 2 weeks and 16.6±8.0 at 6 weeks. Mean±SD 
CSI score was 5.8±4.4. At 2 weeks, Longest was positively correlated 
with MTST (r=.58, p=.02), and MomBabyBedDiff was negatively cor-
related with IDS-SR score (r=-.62, p=.01). Bouts at 2 weeks was posi-
tively correlated with CSI (r=.73, p=.02). Infant sleep measures were not 
related significantly to maternal sleep or mood measures at 6 weeks. The 
association between Bouts at 6 weeks and CSI did not reach statistical 
significance (r=.46, p=.10).
Conclusion: These preliminary data indicate that infant sleep pat-
terns during the early weeks following delivery are associated with 
maternal sleep, mood, and perceived stress in women at risk for 
postpartum depression.
Support (If Any): Alpert Medical School of Brown University Summer 
Assistantship Award (INI) and MH086689 (KMS)
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SLEEP IN CHILDREN WITH RARE GENETIC DISORDERS: 
RELATIONSHIP TO GENOTYPE AND CLINICAL SEVERITY
Glaze DG1, Kothare SV2, Lee H3, Neul JL1, Knight A4, Ngo K4, 
Barrish J1

1Pediatric, Division of Neurology - The Blue Bird Circle Rett Center, 
Baylor College of Medicine, Houston, TX, USA, 2Neurology, Boston 
Children’s Hospital, Boston, MA, USA, 3Pediatrics, Pediatrics 
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Introduction: The prevalence of sleep problems is increased in children 
with a neurogenetic disorders (NGDs) ranging from 40 to 100%. The 
Rare Disease Clinical Research Network is conducting a multi-center 
natural-history-study in three rare NGDs: Angelman-syndrome (AS), 
Rett-syndrome (RTT) and Prader-Willi-syndrome (PWS). We report 
preliminary findings indicating increased sleep problems in children 
with NGDs and correlating to genotype and clinical severity in children.
Methods: For subjects and typically developing sibling-controls, 
age<19y, caretakers completed at baseline and at 1-year six question-
naires that include: Pediatric-Sleep-Questionnaire (PSQ; including 
sleep-disordered-breathing-subscale(SRBD); Children’s-Sleep-Habits-
Questionnaire(CSHQ); Pediatric-Daytime-Sleepiness-Scale(PDSS); 
Cleveland-Adolescent-Sleepiness-Questionnaire(CASQ). RTT were 
divided into two groups based on mutational status: M1-less severe; 
M2-more severe; clinical severity was determined from RTT-specific 
Clinical Severity Score (CSS).
Results: Current-enrollment is 280-subjects (179 RTT, 35AS, 65PWS) 
and 202-controls. Findings presented are for baseline assessment. Sleep-
problems (CSHQ-scores>41) were endorsed for 84.3%RTT, 91.4%AS, 
64.6%PWS, 60.4% controls. RTT had higher scores on the CSHQ than 
PWS (49.6 vs. 43.3, p value <.0001) but not AS (51.6, p value 0.349). 
RTT had higher scores (>sleepiness) on the CASQ than AS and PWS (p 
values<.0001/.015). RTT had higher SRBD subscale than PWS (0.41 vs. 
0.32, p-value 0.0003), but not AS. RTT had higher scores than controls 
on the CSHQ, PDSS and CADSQ (all p values < 0.02). RTT-M1 had 
higher score on the CSHQ (p-value 0.02) and SRBD (p-value 0.017), 
but not the sleepiness-scales, than thoseRTT-M2. RTT with higher CSS-
scores had higher scores only on the CASQ (p-value 0.007). Older RTT 
had higher scores on CASQ (p-value 0.01).
Conclusion: Sleep problems occur more frequently in children with 
NGDs. Genotype and clinical severity correlate to the occurrence of 
sleep problems. A significant number of sibling controls also had sleep 
problems as a secondary result of sleep problems in the child with NGDs.
Support (If Any): Rare Disease Clinical Research Network and the AS, 
RTT and PWS Consortium.
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SENSITIVITY AND SPECIFICITY OF PARENT REPORT 
MEASURES OF CHILD SLEEP IN CHILDREN WITH AUTISM 
SPECTRUM DISORDERS
Katz T1, Malow BA2, Goldman SE2, Shui A3, Sohl KA4, Coury D5

1University of Colorado School of Medicine, Aurora, CO, USA, 
2Vanderbilt University, Nashville, TN, USA, 3Massachusetts General 
Hospital, Boston, MA, USA, 4University of Missouri, Columbia, MO, 
USA, 5Nationwide Children’s Hospital, Columbus, OH, USA

Introduction: Many parentally-reported sleep measures are available. 
The sensitivity and specificity of the Child Sleep Habits Questionnaire 
(CSHQ), a sleep question from the Pediatric Quality of Life (PedsQL), 
and the sleep problems scale from the Child Behavior Checklist (CBCL) 
were examined in children with autism spectrum disorders (ASD).
Methods: 954 parents of children ages 2-3, 2036 parents of children 
ages 4-10, and 397 parents of children ages 11-17 enrolled in the Autism 
Treatment Network (ATN) registry completed the sleep measures. The 
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full CSHQ and a modified CSHQ score (which included items related 
to insomnia) were examined. All sensitivity and specificity results were 
obtained by comparing scores on the measures of interest with a parent 
report of sleep concerns on an intake questionnaire.
Results: Of the parents who completed the intake questionnaire, 316 
(ages 2-3), 563 (ages 4-10), and 131 (ages 11-17) indicated sleep con-
cerns. Using established cutoff scores, the full CSHQ had the highest 
sensitivity (89.9--ages 2-3; 90.9--ages 4-10; 83.2--ages 11-17). The 
modified CSHQ had the next highest level of sensitivity for all age 
groups (80.7--ages 2-3, 76.2--ages 4-10, and 59.5--ages 11-17). The 
PedsQL question regarding sleep had the highest specificity for children 
ages 4 and older (96.9--ages 4-10; 97.5--11 and older). The CBCL had 
the highest specificity for children ages 2-3 (97.0). Specificity for the 
CSHQ (51.5—ages 2-3; 50.6 ages 4-10; 62.3—11 and older) and the 
modified CSHQ (73.7—ages 2-3; 73.4—ages 4-10; 89.2—ages 11-17) 
was lower.
Conclusion: Based on parent report, the full CSHQ has the greatest 
sensitivity for children with ASD ages 2 to 17 and the modified CSHQ 
has good sensitivity. The CBCL has the greatest specificity for children 
ages 2-3 and the PedsQL has the greatest specificity for children ages 
4 and older.
Support (If Any): This research was conducted as part of the Autism 
Speaks Autism Treatment Network. Further support came from a co-
operative agreement (UA3 MC 11054) from the U.S. Department of 
Health and Human Services, Health Resources and Services Adminis-
tration, Maternal and Child Health Research Program, to the Massachu-
setts General Hospital. The views expressed in this publication do not 
necessarily reflect the views of Autism Speaks, Inc.

1103
SLEEP-DEPENDENT MEMORY CONSOLIDATION IN 
CHILDREN WITH AUTISM SPECTRUM DISORDERS
Holbrook HM1, Maski K2, Hanson E1,3, Manoach D6,7, Stickgold R4,5

1Developmental Medicine, Boston Children’s Hospital, Boston, 
MA, USA, 2Neurology, Boston Children’s Hospital, Boston, MA, 
USA, 3Psychology, Harvard Medical School, Boston, MA, USA, 
4Psychiatry, Beth Israel Deaconess Medical Center, Boston, MA, USA, 
5Psychiatry, Harvard Medical School, Boston, MA, USA, 6Psychiatry, 
Massachusetts General Hospital, Boston, MA, USA, 7Athinoula A. 
Martinos Center for Biomedical Imaging, Massachusetts General 
Hospital, Charlestown, MA, USA

Introduction: Sleep has been shown to significantly impact declarative 
memory consolidation in children. Children with Autism Spectrum Dis-
orders (ASD) reportedly experience more sleep disturbances than their 
typically developing (TD) peers. This study aims to assess the effect of 
sleep on memory consolidation in children with ASD and TD children.
Methods: Picture matching memory performance was assessed imme-
diately before (Test 1) and after (Test 2) a night of in-home polysomnog-
raphy, as well as before and after a period of daytime wakefulness one 
week earlier or later. Percent change scores [100*(Test 1-Test 2)/Test 1] 
were calculated and analyzed. Fifteen TD children and 14 children with 
ASD have completed the protocol thus far.
Results: The ASD group had poorer Test 1 scores than the TD group 
in the sleep (ASD 6.6, TD 8.4, p=.018) and wake (ASD 6.4, TD 8.6, 
p=.017) conditions, though the groups did not differ on Test 2 scores 
[wake (p=.12), sleep (p=.23)]. In addition, change scores were not sig-
nificantly different between groups for sleep (ASD -13.5%, TD -18.3%, 
p=.56), or wake (ASD -4.3%, TD -22.4%, p=.12). Finally, no within-
group differences between sleep and wake change scores were found for 
either group (ASD p=.34, TD p=.55).
Conclusion: We found no significant differences in change scores 
between diagnostic groups, and no evidence of sleep-dependent task 
improvement in either group. However, unexpectedly high variances 
may have obscured such benefits. For example, TD children showed a 
daytime deterioration five times larger than that of children with ASD, 

but the difference did not reach significance due to this high variability 
among subjects.
Support (If Any): Autism Speaks, Inc. and NIH grants MH48832 and 
MH92638.

1104
THE CONSEQUENCES OF MISSED AND NEGLECTED 
SLEEP PROBLEM DIAGNOSIS: INFORMATIONAL 
DEFICITS AND CARE GIVER PERCEPTIONS
Mayer S1,2, McKellin W2, Ipsiroglu OS1

1Sleep Research Lab (Div. of Developmental Paediatrics, Sunny Hill 
Health Center for Children), Department of Paediatrics, University 
of British Columbia, Vancouver, BC, Canada, 2Department of 
Anthropology, University of British Columbia, Vancouver, BC, Canada

Introduction: Sleep problems (SPs) of children with neurodevelop-
mental disabilities/disorders (NDD/D) have recently been recognized 
as a core problem impacting the quality of life of the patient, his/her 
entire family, and has resulted in increasing economic health care costs. 
Chronic care patients often receive care from a variety of sources, with 
an exclusive focus on daytime presentations. Identification not only of 
SPs, but also of informational deficits in the communication of assess-
ments, is integral in developing strategies to address missed and/or ne-
glected diagnoses and optimize care.
Methods: The study was conducted as part of the Evaluation Study at 
a quaternary Sleep Clinic. Five patients out of 135 patients with diverse 
neurodevelopmental disabilities [NDD/D] and eventually identified 
and successfully treated chronic SPs, requiring complex chronic care 
from at least 5 sources, were selected. All available patient chart infor-
mation was reviewed; network diagrams were developed to understand 
the structure of information dissemination. In addition, semi-structured 
interviews were conducted to understand parental perceptions of their 
child’s SP and previous recommendations.
Results: The network diagrams of 5-33 interconnected care sources 
revealed: (1) The complexity of each patient’s care network, (2) due 
to informational gaps (directionality and frequency of information dis-
semination); (3) SPs were documented, but consequences not drawn, (4) 
the exclusive focus on day-time symptoms as an own entity, resulting in 
missed SP related sequelae. The interviews revealed that all parents had 
to take on managerial/advocacy roles to coordinate their child’s care. 
The narratives contextualized and validated the results of the network 
diagrams, indexing the burden of missed chronic SPs and increasing ser-
vice use/care fragmentation.
Conclusion: The findings suggest that the inclusion of SPs and their 
daytime sequelae in reports, and incorporation of caregiver/parent/pa-
tient descriptions (concept of shared language) is integral. Better report 
dissemination is a crucial prerequisite for efficient and successful clini-
cal chronic care management.
Support (If Any): Treatable Intellectual Disability Endeavour in British 
Columbia, Child Family Research Institute.

1105
POLYSOMNOGRAPHIC EVIDENCE OF VENTILATORY 
DISTURBANCES IN CHILDREN WITH RETT SYNDROME
Pillai S, Arens R, Muzumdar H
Pediatric Pulmonary and Sleep Medicine, Montefiore Chilldrens 
Hospital, Bronx, NY, USA

Introduction: Rett syndrome (RS) is a neurodevelopmental disorder 
with impairments in cognition, autonomic function and breathing. While 
breathing abnormalities are prominent during wakefulness, reports of 
respiratory abnormalities during sleep have been inconsistent, with one 
study reporting increased central and obstructive events (Cartuenuto M, 
2012) and another reporting a slight increase in central apnea events 
(Marcus CL, 1994). We therefore studied sleep architecture and respira-
tory disturbances in our cohort of children with RS.
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Methods: Polysomnography characteristics of all children with RS re-
ferred for sleep evaluation were compared with age and sex matched 
healthy children with mild snoring who underwent clinical sleep studies. 
Variables were compared by paired t tests and Wilcoxon test at the 0.05 
level of significance.
Results: The mean age of the patients with RS was 8.6 ± 4.1 years and 
the control group 8.6 ± 4.1 years. Sleep architecture characteristics did 
not differ between the two. Children with RS had a lower oxygen satu-
ration nadir (86.3±9.6 vs 93.7±2.9; p <0.01) and higher end-tidal car-
bon dioxide levels .They also had more paroxysmal limb movements 
(7.7±9.2 vs 3.2±4.7; p <0.03) and a higher heart rate (91.1±10.9 vs 
82.5±9.8; p< 0.04) compared to control children. Two children with RS 
had very high central apnea indices (34/h and 92/h) and one of these 
children also had obstructive sleep apnea.
Conclusion: Despite having significant daytime respiratory symptom-
atology, children with RS had similar sleep architecture and respiratory 
indices except for a lower oxygen saturation nadir and end-tidal carbon 
dioxide levels. However, respiration was not consistent and two children 
had excessive central apnea indices. We did not note any increase in ob-
structive apnea or hypopnea events as has been reported recently. Chil-
dren with RS had a higher average heart rate suggestive of autonomic 
imbalance. Overall, some children with RS may have under-recognized 
rates of central sleep apnea events.

1106
SLEEP DISORDERED BREATHING IS ASSOCIATED WITH 
WORSE FUNCTIONING IN CHILDREN WITH AUTISM 
SPECTRUM DISORDERS
Byars KC1, Katz T2, Malow BA3, Shui A4, Connolly HV5, Carno M5, 
Coury D6, Glaze D7

1Pediatrics, University of Cincincinnati College of Medicine, 
Cincinnati Children’s Hospital, Cincinnati, OH, USA, 2University 
of Colorado School of Medicine, Aurora, CO, USA, 3Vanderbilt 
University, Nashville, TN, USA, 4Massachusetts General Hospital for 
Children, Boston, MA, USA, 5University of Rochester Medical Center, 
Rochester, NY, USA, 6Nationwide Children’s Hospital, Columbus, OH, 
USA, 7Baylor College of Medicine, Houston, TX, USA

Introduction: Sleep Disordered Breathing (SDB) ranges from prima-
ry snoring to Obstructive Sleep Apnea. SDB impacts 10% of children, 
is related to medical morbidity, and is associated with neurocognitive 
and behavioral functioning in typically developing children (TDC). 
The prevalence of SDB in children with Autism Spectrum Disor-
ders (ASD) is not well defined. We examined the prevalence of SDB 
symptoms and their association with measures of daytime functioning 
in ASD.
Methods: The Autism Treatment Network (ATN) registry was the 
source of data. Participants had confirmed ASD, were aged 2-10 years 
with a completed Child Sleep Habits Questionnaire (CSHQ). SDB 
symptoms were considered frequent when occurring > 2 times/week. 
Clinically significant SDB was determined using CSHQ SDB subscale 
cut-off score (> 2 SD above the mean for published norms). Depen-
dent measures included the Child Behavior Checklist (CBCL), Pediatric 
Quality of Life Inventory(PedsQL), Vineland Adaptive Behavior Scale 
(Vineland), and composite IQ score(IQ).
Results: The 3178 participants were predominantly male (84.4%), 
Caucasian (78.2%), and aged 5.4±2.3 years. Frequent snoring, snort-
ing/gasping, and breathing pauses during sleep were reported in 24%, 
10%, and 4% respectively. The CSHQ identified 11.4% as having 
clinically significant SDB symptoms; these children (n=363) had lower 
scores on the CBCL (p-value<.001), PedsQL (p-value<.001), Vineland 
(p-value<.001), and IQ (p-value= 0.03) compared to those without 
clinically significant SDB symptoms (n=2815). Significant differences 
remained for all measures except IQ when using linear regression to 
control for the impact of age, race, gender, parent education, and BMI 
on dependent measures of daytime functioning.

Conclusion: SDB symptom prevalence in ASD is consistent with epi-
demiological findings for TDC. Children with ASD and SDB symptoms 
demonstrate worse behavioral functioning, quality of life, and daily liv-
ing skills. Differences in IQ were not retained in analyses controlling for 
sociodemographic variables. Identification and management of SDB in 
ASD is important and may improve clinical outcomes for these children.

1107
SLEEP ARCHITECTURE AND NEUROBEHAVIORAL AND 
COGNITIVE FUNCTIONING IN CHILDREN WITH AUTISM 
SPECTRUM DISORDERS
Maski K1, Holbrook HM2, Hanson E2, Manoach D4, Stickgold R3

1Neurology, Children’s Hospital Boston, Boston, MA, USA, 
2Developmental Medicine, Children’s Hospital Boston, Boston, MA, 
USA, 3Psychiatry, Beth Israel Deaconess Hospital, Boston, MA, USA, 
4Psychiatry, Massachusetts General Hospital, Boston, MA, USA

Introduction: Children with ASDs have been reported to have abnor-
mal sleep architecture but it is unclear if these findings influence daytime 
affect, behavior, and/or cognition. In this study, we compare sleep archi-
tecture of children with Autism Spectrum Disorders (ASDs) and typical 
development (TD) and investigate correlations with daytime functioning.
Methods: We collected a single night of home polysomnography from 
15 children with ASDs and 20 TD children, ages 9-18 years, matched 
for age and non-verbal IQ. We compared groups’ total sleep time (TST), 
sleep onset latency (SOL), sleep efficiency (SE), wakefulness after sleep 
onset (WASO) and percentage of sleep stages. Correlations between 
sleep parameters and results on the Child Behavior Checklist (CBCL), 
Differential Abilities Scales Test and Delis-Kaplan Executive Function 
tests were calculated for each group.
Results: Children with ASD had longer SOL (means: ASD 39.8 min, TD 
16.5 min, p=0.002), reduced SE (ASD 85.7%, TD 91.6%, p=0.004), and 
increased WASO (ASD 49.0 min, TD 28.0 min, p=0.04) compared to 
controls. Groups did not differ significantly on sleep stage percentages. 
ASD children had higher T-scores for affective problems on the CBCL 
than TD group (ASD 63.7, TD 51.7, p<0.0001); however, only the TD 
group demonstrated correlations between total affective problems and 
TST (TD r= -0.53, p=0.02; ASD r= -0.23, p=0.4), REM sleep (TD r= 
-0.48, p=0.03; ASD r= -0.18, p=0.5) and slow wave sleep percentages 
(TD r= -0.45, p=0.04; ASD r= 0.15, p=0.6). Neither group demonstrated 
correlations between sleep stage percentages and cognitive test scores.
Conclusion: Children with ASDs have more disturbed sleep and affec-
tive problems than TD children. In TD children, reduced affective prob-
lems correlate with increased sleep and with REM and slow wave sleep 
amounts. These relations were not seen in children with ASDs.
Support (If Any): Autism Speaks, Inc.
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DIM LIGHT MELATONIN ONSETS IN ADOLESCENTS WITH 
AND WITHOUT AUTISM SPECTRUM DISORDER
Goldman SE1,2, Burgess HJ3, Wofford D1, Fawkes D1, Laudenslager M4, 
Malow BA1,2

1Department of Neurology-Sleep Disorders Division, Vanderbilt 
University Medical Center, Nashville, TN, USA, 2Vanderbilt Kennedy 
Center, Vanderbilt University, Nashville, TN, USA, 3Biological 
Rhythms Research Laboratory, Department of Behavioral Sciences, 
Rush University Medical Center, Chicago, IL, USA, 4University of 
Colorado, Denver, CO, USA

Introduction: Sleep problems are predominant concerns in individuals 
with autism spectrum disorder (ASD). The etiology of this is unknown and 
hypothesized to include circadian, biologic, and/or behavioral components. 
To define the circadian contribution we evaluated the dim light melatonin 
onset (DLMO) in adolescents with ASD and of typical development (TD).
Methods: Saliva samples were collected at home in dim light every 
30 minutes from 6:30 pm until natural bedtime, for 1 weekday and 1 
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weekend night, in adolescents with ASD and TD. Saliva was assayed 
for melatonin by enzyme immunoassay (IBL). DLMO was computed 
as a rise above 3 pg/ml, or 2 standard deviations above baseline values. 
The adolescents wore wrist actigraphs with photosensors to validate dim 
light intensity during the sampling period, in addition to providing data 
on the sleep-wake cycle. Parents were also provided with a light meter 
to take home.
Results: Data have been collected on 16 ASD ages 12-21 years and six 
age-gender matched TD controls. Adolescents with ASD had higher 
baseline melatonin levels (range 8-40 pg/ml) than TD controls and often 
exhibited an initial early evening peak in melatonin secretion, prior to 
a more typical DLMO. In contrast, TD controls displayed a standard 
melatonin profile with DLMOs occurring 1 ½ - 2 hours before bedtime.
Conclusion: We found altered DLMOs in our sample of adolescents 
with ASD, suggesting alterations in the timing of melatonin synthe-
sis and/or melatonin metabolism. Future work will examine the rela-
tionships between the melatonin levels, DLMO timing and clinical 
sleep phenotype.
Support (If Any): This research was supported in part by a grant from 
the Autism Speaks, as well as in part by the National Center for Research 
Resources, Grant UL1 RR024975-01, and is now at the National Center 
for Advancing Translational Sciences, Grant 2 UL1 TR000445-06. The 
content is solely the responsibility of the authors and does not necessar-
ily represent the official views of the NIH or Autism Speaks.
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Katz T1, Malow BA2, Shui A3, Carno M4, Connolly HV4, Coury D5, 
Bennett A6

1University of Colorado School of Medicine, Aurora, CO, USA, 
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Hospital, Boston, MA, USA, 4University of Rochester, Rochester, NY, 
USA, 5Nationwide Children’s Hospital, Columbus, OH, USA, 6The 
Children’s Hospital of Philadelphia, Philadelphia, PA, USA

Introduction: Many children with autism spectrum disorders (ASD) 
experience sleep difficulties. Differences in medication use based 
on gender, race, sleep difficulties, autism severity, and quality of 
life were examined.
Methods: 624 out of 3807 children ages 3 to 10 in the Autism Treat-
ment Network (ATN) Registry were diagnosed as having a formal 
sleep disorder by an ATN pediatrician. Differences in use of sleep 
medication based on parent/clinician report, the Child Sleep Habits 
Questionnaire (CSHQ), and autism severity (using Autism Diagnostic 
Observation Schedule comparison scores) were examined with Fisher’s 
exact and t-tests.
Results: Medications taken by children with sleep problems reported 
by clinicians included ADHD medications (16%), alpha agonists (17%), 
anticonvulsants (3%), antihistamines or asthma medications (12%), 
SSRIs (6 %), antipsychotics (11%), melatonin (33%), and “other medi-
cations” (40%). Medications taken for sleep included alpha agonists 
(10%), anticonvulsants (0.2%), melatonin (30%), and “other medica-
tions” (5%). Trazodone was the most common “other medication.” No 
differences in medication for sleep problems based on gender, CSHQ, 
or autism severity were found. Alpha agonist use was higher in older 
versus younger children; p < 0.001). Melatonin use was lower in African 
American children, p < 0.01) and younger children, p < .05). A sizable 
proportion of children not identified as having a formal sleep diagnosis 
by ATN autism specialists took sleep medications, with melatonin the 
most commonly used medication (28.8% of children took melatonin; 
4.5% took other medications).
Conclusion: Medications are commonly used in children with autism 
and sleep problems. They are frequently used to improve sleep, regard-
less of a physician’s formal diagnosis of sleep difficulties. Specific medi-
cations, including alpha agonists and melatonin, tend to be used more in 

older children, and melatonin is used less in African American children. 
Further study of medication patterns appears warranted.
Support (If Any): This research was conducted as part of the Autism 
Speaks Autism Treatment Network. Further support came from a co-
operative agreement (UA3 MC 11054) from the U.S. Department of 
Health and Human Services, Health Resources and Services Adminis-
tration, Maternal and Child Health Research Program, to the Massachu-
setts General Hospital. The views expressed in this publication do not 
necessarily reflect the views of Autism Speaks, Inc.
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Introduction: Retrospective studies have attempted to predict peri-op-
erative risk following adenotonsillectomy in children with obstructive 
sleep apnea (OSA). However, there have been few large prospective stud-
ies. We hypothesized that certain demographic and polysomnographic 
(PSG) variables predicted both respiratory and general peri-operative 
complications in the postoperative period after adenotonsillectomy in 
children with OSA.
Methods: Consecutive children <18 years of age who underwent ad-
enotonsillectomy for OSA at Children’s Hospital of Philadelphia within 
12 months of PSG were followed prospectively, and intra-operative and 
post-operative complications were recorded. Finally, caregivers were 
called 2 weeks after discharge to ascertain late complications. Compli-
cations were classified as non-respiratory (e.g., inadequate oral intake, 
hemorrhage and arrhythmias) and respiratory (e.g., pulmonary edema 
or need for supplemental oxygen, airway, CPAP, intubation). Data were 
analyzed using two-sample t-tests, Mann-Whitney tests, and point-bise-
rial correlations.
Results: 198 subjects included 56 (28.3%) <3 years of age, 48 (24.2%) 
obese, 26 (13.1%) preterm and 38 (19.2%) with serious comorbidities. 
In this high risk population, 35.9% had respiratory complications and 
38.4% non-respiratory complications. There was a significant correla-
tion between certain PSG parameters and respiratory complications as 
follows: log arousal index (p=0.029), SpO2 nadir (p=0.003), % total 
sleep time with SpO2<90% (p=0.002), % total sleep time with end-tidal 
CO2 >50 mmHg (p=0.027); with a trend for log apnea hypopnea index 
(p=0.058). There were no significant correlations between PSG param-
eters and non-respiratory complications. There was a significant associa-
tion between obesity and non-respiratory (p=0.011) but not respiratory 
(p=0.12) complications. Age, history of prematurity and comorbidities 
were not associated with increased complications.
Conclusion: PSG predicted respiratory peri-operative complications but 
not non-respiratory complications in children with OSA. Obese children 
are at increased risk for non-respiratory but not respiratory complications. 
PSG is useful in predicting which children are at high risk for adenoton-
sillectomy and may therefore benefit from post-operative admission.
Support (If Any): NIH HL58585, REDCap
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OBESITY AND OBSTRUCTIVE SLEEP APNEA IN CHILDREN 
LESS THAN EIGHT YEARS OF AGE
Amin R1,2, Lai D1, Zweerink A1, Narang I1,2

1Respiratory Medicine, SickKids, Toronto, ON, Canada, 2University of 
Toronto, Toronto, ON, Canada

Introduction: The number of children < 8 years of age who are obese 
is increasing. Obstructive sleep apnea significantly complicates obe-
sity. Our aim was to describe the polysomnographic findings of a co-
hort of referred obese children < 8 years of age and compare these to 
lean children.
Methods: We retrospectively reviewed obese children, <8 years of age 
that underwent polysomnograms (PSG) at SickKids hospital between 
January 1, 2006 and Dec 31, 2011. The obese cohort was age and sex 
matched with lean children. Data was collected on patient demographics, 
clinical history and polysomnograms (PSG). PSGs were performed in 
accordance with the American Academy of Sleep Medicine guidelines.
Results: We compared 22 obese with 22 lean children. There were 55% 
males. The mean age ± SD of each of the obese and lean cohorts was 
5.12 ± 2.1 years. The mean ± SD BMI for obese and lean children was 
31.69 ± 5.20 and 15.73 ± 3.13, p <0.0001, respectively. Seventy-three 
percent (16/22) of each of the two cohorts had OSA. The mean ± SD 
of the obstructive apnea-hypopnea index (AHI) was 22.19 ± 31.22 in 
obese and 9.52 ±11.6 in lean controls, p=0.082. The mean ± SD oxygen 
saturation nadir in obese and lean children was 78% ± 18 and 87% ± 
9 respectively (p<0.05). The minimum and maximum respiratory rates 
were significantly higher amongst obese as compared to lean children, 
p=0.0017 and p=0.0018, respectively. In the obese cohort, the obstruc-
tive AHI correlated with oxygen saturation nadir (r2=0.74, p<0.0001) 
and maximum respiratory rate (r2=0.45, p=0.007).
Conclusion: Obese children had more severe OSA AHI, lower oxy-
gen saturation nadir and higher respiratory rates than lean children. 
These data suggest that obese children have increased cardiorespira-
tory compromise during sleep than their age matched lean peers. Early 
diagnosis and intervention are paramount to reducing co-morbidity in 
obese children.

1112
OBSTRUCTIVE SLEEP APNEA IN ADOLESCENT 
POPULATION: IS IT TRULY A RAPID EYE MOVEMENT 
(REM) PREDOMINANT CONDITION?
Patel P, McCarthy V, Senthilvel E
Division of Pediatric Sleep Medicine, University of Louisville, 
Louisville, KY, USA

Introduction: Obstructive sleep apnea (OSA) in children is thought to 
be a REM and supine sleep disorder. However, significant discrepancies 
exist among studies that examined the polysomnographic characteristics 
of pediatric OSA. This study will determine the distribution of respira-
tory events between REM and non rapid eye movement (NREM) sleep 
and supine and off-supine sleep in adolescent population.
Methods: Nocturnal Polysomnograms (NPSGs) of 150 children be-
tween ages 12-18 years old who were referred to University of Louis-
ville Pediatric Sleep Center between January 1, 2008 and July 1, 2012 
for possible sleep disordered breathing were retrospectively analyzed. 
NPSG Data included total apnea-hypopnea index (AHI), AHI in REM, 
NREM and body positions, and oxyhemoglobin saturation nadir in both 
REM and NREM sleep.
Results: Of the 150 children included in the study 56% were males, 
50% African American, 46.7% Caucasians and 3.3% Hispanics. Mean 
age was 14.3 ± 1.88 years, and BMI was 34.5 ± 11.7 kg/m2. 32% of 
children had history of adenotonsillectomy. Total AHI was 12.3 ± 16.0 
events/hr. Mean REM sleep was 83.9± 42.9 minutes. REM and NREM 
AHI were moderately correlated (0.23, p=.004) but differed within sub-
jects: mean REM AHI 20.6 ± 28.3 vs NREM AHI 10.9 ± 15.7, p<.001. 

When comparing body positions, supine and nonsupine AHI were mod-
erately correlated (0.36, p<.001) but differed within subjects: mean 
supine AHI 14.4 ± 17.7 vs non-supine AHI 6.54 ± 11.4, p<0.001. Ad-
ditionally, oxygen saturation nadir in REM and NREM sleep were cor-
related (0.60, p<.001) and did not differ within subjects: mean REM and 
NREM oxyhemoglobin saturations were 87.5 ± 10.5 and 87.8 ± 4.97, 
respectively (p=.22)
Conclusion: Obstructive respiratory events in this adolescent popula-
tion occurred predominantly in REM compared to NREM sleep and in 
supine compared to non-supine position.
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OXIDATIVE STRESS IN CHILDREN WITH OBSTRUCTIVE 
SLEEP APNEA SYNDROME
Tauman R1, Lavie L2, Greenfeld M1, Sivan Y1

1The Pediatric Sleep Center, Dana Children’s Hospital, Tel Aviv 
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Introduction: Obstructive sleep apnea (OSA) in children is associated 
with cardiovascular consequences including accelerated atherosclerosis 
and endothelial dysfunction. In adults, OSA is strongly associated with 
oxidative stress, which is a major contributor to cardiovascular morbid-
ity. Increased lipid peroxidation, a marker of oxidative stress, has been 
shown in adults with OSA in a severity dependent manner with attenu-
ation following treatment with full CPAP. Studies exploring oxidative 
stress in children with OSA are relatively sparse and revealed incon-
clusive results. Our objective was to investigate lipid peroxidation in 
children with OSA in comparison to non-OSA children.
Methods: Prospective cross sectional study of snoring children with 
AHI greater than 5 /TST, compared to a control group of children with 
comparable age and BMI z- score who had been referred for suspected 
OSA but did not snore and did not have OSA during overnight poly-
somnography. Fasting blood samples were obtained the morning follow-
ing the sleep study. Plasma oxidized low density lipoprotein (oxLDL) 
concentrations were measured using a commercially available enzyme-
linked immunosorbent assay (ELISA) (Mercodia, Sweden).
Results: Twenty seven children with OSA and 31 controls were recruit-
ed. No differences were found between the two groups with regard to 
subject characteristics and lipid profile. Mean AHI was 12.9±10.2 in the 
OSA group and 0.5±0.5 in the control group. Mean oxLDL levels were 
significantly higher in the OSA group compared to controls (52.8±12.9 
vs. 46.0±10.0 U/L, p=0.02). Significant positive correlation was found 
between AHI and log10 oxLDL (r=0.3, p=0.02), and negative correla-
tion between SpO2 nadir and log10 oxLDL (r=-0.33, p=0.04).
Conclusion: OSA in children is associated with increased lipid peroxi-
dation, a marker of oxidative stress, in a severity dependent manner.
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Introduction: Adenotonsillectomy (T+A), widely considered first-line 
treatment for obstructive sleep apnea (OSA) in children, is commonly 
performed on an outpatient basis. Post-operative complications are un-
common, but can be life-threatening and lead physicians to refer a subset 
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of patients to the Pediatric Intensive Care Unit (PICU) for post-operative 
care. The aim of this study was to identify factors that could reliably 
predict the occurrence of post-operative airway complications.
Methods: This retrospective study examined data from pre-operative 
polysomnography, operative course and events in the PICU in children 
undergoing T+A from 5/1/2006-4/03/2012 who were admitted to the 
PICU post-operatively.
Results: Data were collected from 129 patients (n = 77 male), age 
55.8±46.1 months, BMI-Z score 0.90±1.9. Significant negative correla-
tions were found between age in months (r = -0.31) and also between 
nadir O2 saturation (SaO2) recorded on pre-operative polysomnography 
(r = -0.33) and total time in the PICU (hours), p < 0.05. Significantly 
more children aged < 2 years were intubated post-operatively compared 
to older children (p<0.05). Children with significant medical comor-
bidities were more likely to be intubated post-operatively compared to 
those without (p<0.05). A logistical regression analysis found that age 
less than 2, comorbid conditions, pre-operative SaO2 <90% and apnea-
hypopnea index > 15 events/hour predicted need for airway intervention 
with 94% accuracy.
Conclusion: Careful monitoring for high-risk patients is necessary fol-
lowing T+A to prevent disastrous complications from upper airway 
compromise. Utilization of limited PICU beds and expense associated 
with PICU admission should be reserved for at-risk patients. Age < 2 
years, comorbid medical conditions, oxyhemoglobin desaturation and 
AHI > 15 events/hour are strong predictors for the necessity of airway 
intervention post-operatively. Future studies to evaluate efficient re-
source utilization while effectively preventing the occurrence of adverse 
airway events in unmonitored settings where personnel trained in ad-
vanced airway intervention are needed.
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Introduction: Traditionally, pediatric sleep problems, including Ob-
structive Sleep Apnea (OSA) have been both under-reported by parents 
and under-recognized by physicians. Compelling scientific evidence of 
negative physiologic, neurocognitive and behavioral outcomes related 
to untreated OSA, demands prompt recognition and treatment. Clini-
cally, our group suspected that physicians were responding more readily 
to parental concerns regarding their child’s snoring and difficulty breath-
ing during sleep than in the past.
Methods: A retrospective cohort study was conducted. All parents of 
children undergoing polysomnography testing at the Alberta Children’s 
Hospital Pediatric Sleep Service complete a 52-item questionnaire. We 
extracted all responses to “How many times have you taken your child 
to see a doctor because of snoring and/or difficulty breathing by nose 
and/or mouth during sleep?” and analyzed the responses over a thirteen-
year period. Distinct responses were selected as follows: zero, one, two, 
three, four, or five times, greater than five times and not sure.
Results: A total of 5073 unique questionnaires were analyzed. Families 
sought medical advice for their concerns a mean of 3.71 times at the 
beginning of the data collection period. More recently, the mean number 
of times families presented with concerns regarding OSA was only 1.42. 
The largest drop in frequency of visits occurred immediately following 
the official launching of the Pediatric Sleep Service in the early 2000s.
Conclusion: There has been a decrease in the frequency of symptom 
reporting by parents prior to referral to our Pediatric Sleep Service, sug-
gesting an increase in community awareness about pediatric OSA. This 

change in physician behavior was most pronounced following a public 
awareness campaign sponsored by the new Pediatric Sleep Service in 
2000.
Support (If Any): Alberta Lung Association
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Introduction: Many children with obstructive sleep apnea (OSA) are 
initially placed on auto-PAP following abnormal polysomnography 
(PSG). Once they are desensitized to positive airway pressure (PAP), a 
PAP titration PSG is performed to determine optimal pressures. Based 
on results, modifications to PAP settings may be implemented. The aim 
of this study is to determine the frequency of patients whose PAP treat-
ment was modified following the titration PSG and if alterations led to 
adherence improvement.
Methods: Children treated with auto-PAP therapy that had PAP titra-
tion studies between 2009 and 2012 were identified. Retrospective data 
included demographics, PSG results, and adherence for visits prior to 
and after the PSG. Summary statistics were expressed as mean ± stan-
dard deviation for continuous data, and percentage and frequency for 
categorical data. We are presenting data on a subset; data extraction is 
in process.
Results: Forty patients met inclusion criteria (38% female, 62% male). 
40% were African American, 57% Caucasian, and 3% other. The BMI 
ranged from 24-44 kg/m2 (35±15). 55% were diagnosed with obesity, 
12% depression, and 20% attention deficit hyperactivity disorder. Initial 
mean apnea/hypopnea index was 31/hour (±29). 42% (15/36) of patients 
received alterations in PAP settings following the titration study, includ-
ing converting to fixed pressures in 7 patients (47%) and modifying au-
to-PAP ranges in 8 patients (53%). Adherence varied from a 34.3% drop 
to a 72% improvement (6.3%±29.9) after changes were implemented. 
In patients with a drop in adherence, 50% (5/10) improved over time. 
83% (5/6) of patients with significant adherence improvements (>20%) 
maintained their compliance.
Conclusion: PAP titration studies resulted in treatment modifications 
in half the study patients. These changes were equally divided between 
changes made to the auto-PAP range and changes to fixed pressures. 
Adherence improved in most patients who had PAP adjustments after 
the PSG. Further investigation is needed.
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Introduction: Childhood sleep related breathing disorder (SRBD) is 
common, with risk factors including obesity, race and tonsillar hypertro-
phy. Neck circumference (NC) is a predictor of adult SRBD. We studied 
the relationship of SRBD and NC in children.
Methods: We queried the Cleveland Clinic Sleep Disorders Cen-
ter database for children aged 5 -12 years who had an in-laboratory 
baseline diagnostic polysomnogram (PSG) after July 2007 with an-
thropometry including NC documented. Excluded were children with 
genetic syndromes, severe neurological disorders, mental retardation, 
tracheostomy, sleep efficiency <80%, or PSG following tonsillectomy/
adenoidectomy.
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Results: The first 25 patients at each age (completed years) were ana-
lyzed with one extreme outlier discounted (N=199). Mean NC (cm) for 
ages 5, 6, 7, 8, 9, 10, 11 and 12 were 26.04, 26.8, 27.8, 29.16, 30.16, 
31.56, 31.16, and 32.08. As expected, NC increased with BMI and age. 
Using the Welch Two Sample t-test, NC was associated with an apnea-
hypopnea index (AHI) >5 (p=0.024) but not for AHI>2 (p=0.205). 
However, overall NC was not predictive of severity of AHI using the 
Pearson’s product-moment correlation (0.05, p=0.51). Higher BMI was 
associated with both AHI > 2 or 5, using the Welch Two Sample t-test 
(p=0.054, 0.016).
Conclusion: Larger NC in children 5 -12 years of age was associated 
with moderate (AHI >5) but not mild (AHI >2) SRBD grouping. How-
ever, we were unable to demonstrate an overall correlation between NC 
and AHI. Thus, NC performed poorly as a good clinical index of SRBD 
in our sample of children 5-12 years old.
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Introduction: Large neck circumference is associated with obstructive 
sleep apnea in adults. As neck circumference changes with age, sex and 
pubertal status, neck size has been difficult to assess as a screening tool 
in children, given a lack of reference ranges.
Methods: Using a large population-based data set of 1,913 Canadian 
children (977 boys and 936 girls), our group has developed reference 
ranges for neck circumference by age and sex for children aged 6-17 
years. We then collected neck circumference data on 226 children aged 
6-17 years presenting to the Children’s Hospital of Eastern Ontario 
sleep laboratory for polysomnography. The association between neck 
circumference percentile and obstructive sleep apnea (defined as total 
apnea-hypopnea index > 2 events/hour and/or apnea index > 1 event/
hour) was explored.
Results: Individuals with neck circumference > 95th percentile for age 
and sex had an increased risk of obstructive sleep apnea (relative risk 
1.33 [95% CI 1.05-1.70], p=0.01), compared to those with neck circum-
ference at or below the 95th percentile. When examined by sex, the as-
sociation was significant in males (p=0.02), but not females (p=0.37). 
The association between neck circumference > 95th percentile was sig-
nificant amongst individuals ≥ 12 years (p=0.03), but not < 12 years 
(p=0.23).
Conclusion: Children and youth with neck circumference > 95th per-
centile for age and sex have a one-third increased risk of obstructive 
sleep apnea. As seen in adults, this effect is significant in males and those 
≥ 12 years old. Neck circumference percentile may be an additional 
screening tool for children and youth at increased risk of obstructive 
sleep apnea.
Support (If Any): Children’s Hospital of Eastern Ontario Research In-
stitute and Children’s Hospital of Eastern Ontario Departments of Pedi-
atrics and Surgery.
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Introduction: Obstructive sleep apnea (OSA) is associated with neu-
robehavioral symptoms, such as hyperactivity, inattention and academic 
problems, which may erroneously be confused with “attention deficit 
hyperactivity disorder” (ADHD). Even though OSA is frequent, in chil-
dren it is under-diagnosed, mainly because its signs and symptoms are 
not specific. The aim of this study was to correlate neurobehavioral 
symptoms included in pediatric sleep questionnaire (PSQ) and sleep 
apnea syndrome.
Methods: Under a cross sectional model between 2007 and 2012, we 
analyzed polysomnograms (PSG) and 6 items of PSQ concerning neu-
robehavioral symptoms, in children aged 5 - 15 years. OSA was defined 
as a mixed/obstructive apnea/hypopnea index (MOAHI) ≥ 1 on PSG. 
Descriptive analysis was applied and associations between the question-
naires items and the diagnosis of OSA were conducted using Fisher ex-
act test and U Mann-Whitney test.
Results: We included 66 patients, 65% male, age: median (interquartile 
range) was 10.2 (5.1) years. Of them, 48.5% had OSA and 35.8 were 
primary snoring. In the OSA group, 67% reported organizing tasks and 
activities difficulties vs. 33% in the group without OSA (p<0.05) and 
from those who had these difficulties, 57% had OSA. Central apnea in-
dex was significantly higher in those who did not seem to listen when 
spoken to them (p < 0.05). The others questions of neurobehavioral 
symptoms of the PSQ were not associated significantly with MOAHI 
nor primary snoring.
Conclusion: Sleep apnea syndrome has neurobehavioral symptoms, 
however in this study we found relevant asociation only between MO-
AHI and organizing function and central apnea index with inatention. 
We may say that these symptoms are common for different diseases as 
ADHD, therefore it is necessary to include a proper sleep history in our 
clinical practice to make the right diagnosis.
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Introduction: The assessment of oxygenation via use of noninvasive 
pulse oximeters is important in identifying hypopneas in polysomno-
grams (PSG). The choice of pulse oximeter has been shown to affect the 
overall apneic-hypopneic index (AHI) in adults, affecting the diagnosis 
and classification of sleep-disordered breathing (SDB). There is limited 
information on the use of newer motion-resistant oximeters in children. 
The objective of this study is to determine the differences in PSG scor-
ings in children, comparing a motion-resistant pulse oximeter with a 
conventional one.
Methods: As part of quality assurance at our sleep center at Cincinnati 
Children’s Hospital Medical Center, PSGs were performed in children 
with history of SDB using both Nonin Xpod (conventional) and Ma-
simo Radical 7 (motion-resistant) pulse oximeters between 1/1/2012 
and 10/31/2012. PSGs with AHI≥1 were reviewed. Respiratory events 
were scored according to American Academy of Sleep Medicine rec-
ommendations using oxyhemoglobin saturations (SpO2) obtained from 
each oximeter separately. Differences in respiratory scores and SpO2 
resulted from Nonin(N) and Masimo (M) oximeters were analyzed us-
ing paired t-tests.
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Results: 58 PSGs were included(36(62%) males; mean age of 11±4 
years).Although statistically different, the overall number of obstruc-
tive events per hour of sleep (OI) scored using Masimo was slightly 
lower than Nonin (6.3±7.2(M) vs 6.4±7.3(N); p=0.0015). The total av-
erage SpO2 was not different between the oximeters (97.0±1.2%(M) 
vs 96.6±2.1%(N); p=0.21). The lowest SpO2 associated with re-
spiratory events also showed no difference(OA: 89.4±7.8%(M) vs 
90.2±6.3%(N); p=0.51; OH: 88.8±5.4%(M) vs 89.8±5.3%(N); p=0.11; 
CA: 90.6±4.1%(M) vs 90.6±3.9%(N); p=0.43). Nevertheless, the aver-
age duration from the end of an obstructive hypopnea to the SpO2 nadir 
was significantly longer with use of Masimo when compared to Nonin 
oximeter (10.5±4.6 seconds(M) vs 7.5±4.0 seconds(N); p=0.00026).
Conclusion: This study showed only a slight difference in the OI be-
tween the use of a motion-resistant versus a conventional pulse oxim-
eter. Further studies are needed to evaluate whether these differences 
would be more pronounced, affecting scoring in specific population 
such as children with chronic lung disease.
Support (If Any): Cincinnati Children’s Hospital Research Fund
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Introduction: Children have less clear clinical symptoms and tradi-
tional polysomnographic signs of sleep apnea than adults in whom these 
classifiers were first described. Sleep apnea may be underrecognized in 
children when these traits are used. We aimed to establish proof of con-
cept that inspiratory flow limitation analysis would aid in recognizing 
pediatric sleep apnea.
Methods: A pilot set of 30 children (19 male, 4 to17 years old) referred 
to the Alberta Children’s Hospital Sleep Service underwent clinical re-
view, laboratory polysomnography (PSG) and ambulatory polygraphy. 
Attending subspecialists used clinical review and PSG to classify each 
child as having: 1.) clinically significant, 2.) indeterminate or 3.) not 
clinically significant sleep apnea. Clinician-blinded polygraphy na-
sal pressure recordings were analyzed to characterize each identified 
breath as flow limited or not to then derive the percentage of flow lim-
ited breaths (IFL%). Between clinical group differences and sleep index 
agreement were compared respectively using one-way analyses of vari-
ance and Bland-Altman analyses.
Results: Using clinical and PSG data 11, 8 and 11 children had clini-
cally significant, indeterminate and not clinically significant sleep apnea. 
PSG AHI, PSG AHI+RERA, polygraphy estimated RDI and polygraphy 
IFL% each associated strongly with clinician classification of sleep ap-
nea (p = 0.004, 0.003, 0.05 and 0.04). Bland-Altman analysis showed 
that polygraphy estimated RDI did underestimate PSG AHI. IFL% cor-
related well with polygraphy estimated RDI within both clinically sig-
nificant and insignificant sleep apnea patients. IFL% versus clinical risk 
assessment mismatching occurred: 1.) in low sleep apnea index patients 
with periods of either sustained or very sporadic inspiratory flow limita-
tion and 2.) when rare oddly-shaped breaths were double counted.
Conclusion: Inspiratory flow limitation analysis is: 1.) feasible, 2.) simi-
larly stratifies sleep apnea in children compared to traditional clinician 
assessment and 3.) did further identify subsets of clinically underrecog-
nized children with either sustained or highly sporadic flow limitation. 
Data collection and algorithm refinement are continuing.

1122
DISTRIBUTION OF STAGE N3 SLEEP BEFORE AND AFTER 
ADENOTONSILLECTOMY IN CHILDREN
Burns JW1, Fetterolf J2, Garetz S3, Hoban TF4, Dillon JE5, Hodges E6, 
Giordani B6, Ruzicka DL2, Chervin RD2

1Michigan Tech Research Institute, Michigan Technological University, 
Ann Arbor, MI, USA, 2Sleep Disorders Center and Deprtment of 
Neurology, University of Michigan, Ann Arbor, MI, USA, 3Sleep 
Disorders Center and Department of Otolaryngology, University 
of Michigan, Ann Arbor, MI, USA, 4Sleep Disorders Center and 
Department of Pediatrics and Communicable Diseases, University of 
Michigan, Ann Arbor, MI, USA, 5Department of Psychiatry, University 
of Michigan, Ann Arbor, MI, USA, 6Division of Neuropsychology, 
Department of Psychiatry, University of Michigan, Ann Arbor, MI, USA

Introduction: Among adults, slow wave sleep shifts later in the night 
with obstructive sleep apnea (OSA), and moves earlier with treatment 
[Heinzer et al., Chest, 2001:119(6):1807-13]. We examined the distribu-
tion of stage N3 sleep in children before and after adenotonsillectomy, 
and its relationship to respiratory disturbance indices.
Methods: Polysomnographic data from the Washtenaw County Adeno-
tonsillectomy Cohort II were analyzed retrospectively for 113 subjects 
(62 male) aged 5.0-12.9 years, with an RDI range at baseline of 0.1 to 
81.3 (mean 7.1, s.t.d 9.9). These subjects were studied at baseline, and 
again six months after adenotonsillectomy (AT, for any clinical indica-
tion, though most often for suspected OSA). Sleep stages were scored 
according to AASM 2007 criteria. The distribution of stage N3 sleep 
within the night was characterized by a center of activity (CoA) metric, 
similar to a center of mass for a hypnogram. The CoA was computed 
by summing the start times of stage N3 bouts, relative to lights out, and 
weighted by the duration of each bout divided by total time in stage N3.
Results: The stage N3 CoA at baseline (214.3±44.7) was significantly 
larger than at follow-up (196.1±51.1 min, T-test p=0.001). At baseline, 
larger stage N3 CoA correlated with higher respiratory disturbance in-
dices (RDIs, Spearman rho=0.23, p=0.02), indicating that N3 occurred 
later in the night with more severe OSA. At follow-up, the N3 CoA 
still exhibited a trend with RDI (rho=0.17, p =0.07). The pre- to post-
AT change in N3 CoA correlated with the change in RDI (rho=0.30, 
p=0.001). Thus, on average, as RDI decreased after AT, the N3 CoA 
shifted to earlier in the night.
Conclusion: OSA in children, as in adults, may delay early-night dis-
sipation of slow wave sleep pressure, with improvement after adeno-
tonsillectomy
Support (If Any): This work was supported by NIH grants HL080941 
and HL105999.
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Introduction: Cyclic Alternating Pattern (CAP) oscillation is known 
to occur as a physiological component of normal sleep structure found 
more prominently during NREM sleep. The intent of this study is to 
evaluate if any relationship exists between CAP index and symptoms of 
Sleep Disordered Breathing (SDB) in pediatric patients with a normal 
Apnea Hypopnea Index (AHI).
Methods: This is a cross-sectional study of patients who presented to 
the University of Miami Sleep Disorders Center with symptoms sug-
gestive of sleep disordered breathing, which included snoring, excessive 
daytime sleepiness, and agitation. Children 2 to 18 years of age were 
included in this study. Data on age, gender, race, ethnicity, Body Mass 
Index (BMI) and polysomnographic data including AHI, RDI, Periodic 
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Leg Movement Index (PLMI) and CAP index were obtained through 
RemLogic™ software. CAP index was automatically scored based on 
the C3/A2 EEG recording channel. Patients were categorized into Ob-
structive Sleep Apnea (OSA); defined by an AHI ≥ 1.5, and non-OSA 
groups. Dependent variables were compared internally using chi-square 
and t-test analysis.
Results: A total of 42 patients were included in this study, of which 
61.9% (26) were male and 31% (13) were diagnosed with OSA using 
the 2007 AASM scoring guidelines. The average values for age were 
8.1±5.3 years, AHI 0.3±0.4/hr, RDI 1.6±1.6/hr, PLMI 1±2.5. In the OSA 
and non-OSA group, CAP index was 27.4±26.9 and 48.9±27.4, respec-
tively. The difference in CAP index between the two groups was statisti-
cally significant (P=0.04).
Conclusion: This study suggests that pediatric patients presenting with 
symptoms suggestive of SDB with a normal AHI have a higher CAP 
index when compared to OSA patients. In pediatric patients with a nor-
mal AHI and an elevated CAP index, traditional treatment modalities for 
OSA can be considered. Further studies are needed in order to evaluate 
the effects of therapeutic modalities in this population.
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Introduction: Many pediatric patients are referred for polysomnogra-
phy (PSG) as part of screening protocols, even when sleep related com-
plaints are absent.In this retrospective study, we aimed to identify PSG 
features differentiating SDB patients who had any sleep related daytime 
symptoms, from those who had neither of these symptoms.
Methods: PSG features (sleep efficiency, latencies, apnea hypopnea in-
dex (AHI), respiratory disturbance index (RDI), arousal, PLM and de-
saturation indices) of all pediatric patients who fulfilled criteria for SDB 
(AHI> 1 or RDI> 5), evaluated between 2010 and 2012, were reviewed. 
Based on clinical characteristics, these patients were categorized into 
two groups: Group 1 - those SDB patients who had daytime complaint of 
either excessive sleepiness or attention deficit-hyperactivity symptoms 
and Group 2 - asymptomatic for these symptoms. Statistical analysis 
was carried out to identify PSG features differentiating these two groups.
Results: Among 195 children who underwent PSG during the study pe-
riod, 143 fulfilled criteria for SDB. Sixty nine (16F, 6.51+/-2.67) among 
these constituted Group 1 and 74 (24F, mean age 6.7+/-2.42) fell in 
Group 2. The major difference between these two groups was in the 
number of patients in whom the ratio of REM RDI to non REM RDI is 
two or more than two (47/69 [68.11 %] in Group 1 and 8/74 [10.81 %] 
in Group 2) (p= 0.00) and in median REM/non REM RDI ratios (2.4 
[ IQR =1.13-3.75] in Group 1 and 1.06 [ IQR= 0.67-1.37] in Group 
2, p=0.00). No significant difference was observed in any other PSG 
parameters.
Conclusion: REM dominance of respiratory events appears to be a major 
determinant of daytime symptoms among a pediatric SDB population.

1125
SLEEP ARCHITECTURE AND NEUROCOGNITIVE 
CORRELATES IN SCHOOL-AGED CHILDREN WITH OSA 
AND COMORBID DEPRESSIVE SYMPTOMS
Sorensen ST1,2, Perfect MM1, Wences M2, Kim H2, Goodwin JL3,4, 
Quan SF4,5, Archbold K2

1Disability and Psychoeducational Studies, University of Arizona, 
Tucson, AZ, USA, 2Biomedical Biomedical and Health Sciences, 
University of Arizona, Tucson, AZ, USA, 3Arizona Respiratory Center, 
University of Arizona, Tucson, AZ, USA, 4College of Medicine, 
University of Arizona, Tucson, AZ, USA, 5Division of Sleep Medicine, 
Harvard Medical School, Boston, MA, USA

Introduction: Obstructive sleep apnea (OSA) has been linked to high 
rates of comorbid depressive symptoms in adults; however, little is 
known regarding the relationship between OSA and depressive symp-
toms in children. The current study investigates how sleep architecture 
in school-aged children with OSA compare to those who have OSA and 
comorbid depressive symptoms (DS), and describes relations between 
DS, sleep architecture, and neurocognition.
Methods: As part of the Children’s Sleep Apnea Treatment Study 
(SleepCATS), children were administered a neuropsychological battery 
assessing; intellectual abilities, fine-motor speed, executive function-
ing, and academic achievement. Parents completed the Child Behavior 
Checklist (CBCL) to assess DS and clinical symptoms were defined as 
CBCL-Anxious/Depressed scores≥60. Children underwent in-lab poly-
somnography (PSG) and OSA was defined as having a respiratory dis-
turbance index (RDI)≥1.5. Data analysis included independent sample 
t-tests, Pearson correlations, and descriptive statistics.
Results: Data was analyzed from N=31 participants(38.7% female; 
48.4% Hispanic, 3.2% African American/Black, 6.5% Native Ameri-
can, 25.8% Caucasian/White; (Mean=8.7,SD=1.4) years. Analysis re-
vealed school-aged children with clinical DS had a statistically higher 
arousal index t(26)=2.213, p=.036, d=.84, and demonstrated less per-
centage of time in REM t(26)=-2.41, p=.023, d=.91, compared to those 
without DS. However, those with DS demonstrated higher percentage 
of time spent in stage-N3 t(26)=2.304, p=.029, d=.29. Significant re-
lations were found between Withdrawn/Depressed symptoms and fine-
motor speed with dominant hand r=-.429, N=31, p=.016, and with %N3 
r=.465, n=28, p=.013. Anxious/Depressed symptoms were associated 
with %REM r=.408, N=28, p=.031, and with total arousal index r=.424, 
N=28, p=.025.
Conclusion: Children with sleep apnea and clinical DS demonstrated a 
significantly higher arousal index, spent less time in %REM, and more 
time in %N3. Increasing anxious/depressed symptoms were related to 
higher %REM and with a higher arousal index. Higher withdrawn/de-
pressed symptoms were related to more time spent in %N3 and with 
reduced performance for dominant hand fine-motor speed.
Support (If Any): HL 102151
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POLYSOMNOGRAPHIC VARIABLES PREDICTIVE OF 
ADVERSE EVENTS AFTER ADENOTONSILLECTOMY IN 
CHILDREN WITH OBSTRUCTIVE SLEEP APNEA
Konstantinopoulou S1, Elden L6, Garetz S2, Rosen CL4, Redline S5, 
Mitchell R8, Chervin R3, Gallagher PR7, Marcus CL1

1Sleep Center, Division of Pulmonary Medicine, Children’s Hospital of 
Philadelphia, Philadelphia, PA, USA, 2Department of Otolaryngology, 
University of Michigan, Ann Arbor, MI, USA, 3Sleep Disorders Center, 
University of Michigan, Ann Arbor, MI, USA, 4Division of Pediatric 
Pulmonology, Department of Pediatrics, Case Western Reserve 
University, Cleveland, OH, USA, 5Department of Medicine, Division 
of Sleep Medicine, Harvard Medical School, Boston, MA, USA, 
6Division of Otolaryngology, Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA, 7J. Stokes Jr. Research Institute, Philadelphia, 
PA, USA, 8Pediatric Otolaryngology, UT Southwestern University, 
Dallas, TX, USA

Introduction: Adenotonsillectomy (AT) is the treatment of choice for 
most children with obstructive sleep apnea (OSA), but can be associ-
ated with significant complications. Current guidelines recommend that 
high-risk children be observed in the hospital after AT, but it is unclear 
which parameters predict which otherwise-healthy children are at risk 
for post-operative complications. We hypothesized that polysomno-
graphic (PSG) parameters would predict post-operative complications 
in children with OSA undergoing AT.
Methods: Children aged 5-9.9 years with mild to moderate OSA (ap-
nea hypopnea index [AHI] 2-30/hour) who were otherwise healthy 
participated in the Childhood AdenoTonsillectomy study. Chi square 
and Fisher’s exact tests were used to examine associations between cat-
egorical demographic variables and occurrence of complications. Mann-
Whitney tests were used to compare PSG parameters between subjects 
with/without complications, and point-biserial correlation coefficients 
between PSG parameters and complication status were examined.
Results: Of the 222 children (AHI 7.0+5.8/hour [mean±SD], maximum 
28/hour), only 14 (7%) children had complications. Two required pro-
longed post-operative admission (for respiratory distress and for severe 
pain/dehydration). 12 children required emergency department (ED) 
evaluation. ED evaluations were often for more than one indication 
and included 5 cases of hemorrhage, 7 of dehydration and 2 of fever; 
8 patients were readmitted. There were no statistically significant as-
sociations between demographic parameters (gender, race, and obesity) 
or PSG parameters (arousal index, AHI, % total sleep time [TST] with 
SpO2 < 92%, SpO2 nadir, %TST with end-tidal CO2>50 Torr) and the 
presence of complications.
Conclusion: These data showed that in this group of school-aged, oth-
erwise-healthy children, most had no complications and there was only 
one respiratory complication; PSG parameters were not predictive of 
complications in this group of children with primarily mild-to- moderate 
OSAS but including some with an AHI as high as 28/hr. Further studies 
of children in the higher range of AHI are needed.
Support (If Any): NIH UO1HL083075; NIH UL1RR024134

1127
CHILDREN WITH THE OBSTRUCTIVE SLEEP APNEA 
SYNDROME HAVE ELEVATED AIRWAY RESISTANCE
Tapia IE, Mcdonough J, Cornaglia MA, Marcus CL
Sleep Center, Division of Pulmonary Medicine, The Children’s 
Hospital of Philadelphia, Philadelphia, PA, USA

Introduction: Enlarged tonsils and adenoid, the main cause of obstruc-
tive sleep apnea syndrome (OSAS) in children, results in upper airway 
(UA) loading. This contributes to the imbalance between structural and 
neuromotor factors that ultimately leads to UA collapse during sleep. 
However, it is unknown whether this UA loading could cause elevated 
airway resistance (AR) during wakefulness. We hypothesized that chil-

dren with OSAS have elevated AR compared to controls and that this 
would improve after treatment of OSAS.
Methods: OSAS and participants underwent baseline polysomnogra-
phy and spirometry using standard techniques, and AR measurement 
by body plethysmography while breathing via a snug orofacial mask. 
OSAS subjects repeated testing after adenotonsillectomy. Unpaired and 
paired t-tests were used to determine differences between the groups.
Results: 24 OSAS participants (mean age ± SD= 9.7 ± 2.8 years, AHI= 
16 ± 13 events/hour, BMI Z= 1.6 ± 1.1) and 22 controls (age=11.1 ± 
2.4, OSAS vs. controls p = 0.075; AHI= 0.3 ± 0.3, p<0.00001; BMI Z= 
0.6 ± 0.9, p=0.0013) were tested. OSAS AR at baseline was 4.1 ± 2, 
and controls 3.1 ± 1.1 cm H2O/L/s (p= 0.045). Percent predicted FVC, 
FEV1, FEF 25-75%, and absolute FEV1/FVC were similar between the 
2 groups. 15 OSAS were tested 130 ± 111 days after adenotonsillectomy. 
AHI decreased from 15.1 ± 14.5 to 1.2 ± 1.4 events/hour post-operative-
ly (p= 0.0034), and AR from 4.6 ± 2 to 3.3 ± 1.1 cm H2O/L/s (p= 0.035).
Conclusion: Children with OSAS have elevated AR compared to con-
trols, which improves after OSAS treatment. This is likely due to upper 
airway loading secondary to adenotonsillar hypertrophy and may con-
tribute to the increased frequency of respiratory diseases in untreated 
OSAS children.
Support (If Any): AHA 10CRP376001 and NIH UL1RR024134

1128
CPAP ADHERENCE IN CHILDREN: A RETROSPECTIVE 
STUDY OF CPAP USE IN THE FIRST TWO WEEKS 
PREDICTS ADHERENCE WITHIN THE FIRST THREE 
MONTHS
Johnson HT, Armbrecht E, Paruthi S
Sleep Medicine, Saint Louis University, St. Louis, MO, USA

Introduction: Continuous positive airway pressure therapy (CPAP) is 
often used when residual obstructive sleep apnea persists despite adeno-
tonsillectomy in children. We hypothesize that early CPAP adherence 
(during first 7 and 14 nights) is associated with higher rates of adherence 
during the first 90 days.
Methods: Children were included in this retrospective pilot study if 
CPAP was initiated in 2012 and adherence information was available 
in EncoreAnywhere. 90-day adherence was defined as using CPAP for 
>4 hours nightly for 70% of nights, in a consecutive 30-day period, dur-
ing the first 90 days of therapy. We assessed the proportion of children 
achieving 90-day adherence for three groupings of initial use periods: 5 
of 7 nights, 7 of 7 nights, and 10 of 14 nights. A t-test was employed to 
compare mean percent of CPAP use >4 hrs at 7 and 14 nights between 
children who were 90-day adherence vs. those who were not.
Results: 53 children were included. Overall 90-day adherence was 
achieved by 52.8% of children. 69.8% children used CPAP ≥5 of the first 
7 nights and 77.3% children used CPAP ≥10 of the first 14 nights. 69% 
of children who used CPAP nightly the first 7 nights achieved 90-day 
adherence and 58% of children using CPAP half of the first 14 nights, 
achieved 90-day adherence. Of children who did not wear CPAP for at 
least 7 nights in the first 14 nights, none were later adherent. Among 
children achieving 90-day adherence, 72.7% used CPAP ≥4 hours per 
night in the first 7 nights (p<.000) and 76.2% of the time in the first 14 
nights (p<.000).
Conclusion: Using CPAP at least 7 nights during first 14 days of therapy 
is associated with increased adherence during the first 90-day period. 
Efforts to increase CPAP adherence should be targeted during the first 
two weeks.
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ELEVATED BLOOD PRESSURE IS ASSOCIATED WITH 
INCIDENT SLEEP-DISORDERED BREATHING: THE PENN 
STATE CHILD COHORT
Bixler EO1, Liao D2, Vgontzas AN1, Calhoun S1, 
Fernandez-Mendoza J1, He F2, Rodriguez-Colon S2

1Psychiatry, Penn State College of Medicine, Hershey, PA, USA, 2Public 
Health Sciences, Penn State College of Medicine, Hershey, PA, USA

Introduction: The independent association between sleep-disordered 
breathing (SDB) and blood pressure (BP) in adults is well established. 
The purpose of this study was to assess the association between incident 
SDB and BP and vascular reactivity in a population based sample of 
adolescents.
Methods: The Penn State Child Cohort is a representative general popu-
lation based sample of 700 children aged 5-12 years. This report is based 
on the first 300 subjects that completed their 8-year follow up evalua-
tion. BP was assessed in the evening prior to the sleep recording in three 
positions using an automated device. Three BP assessments in the seated 
and supine positions were completed following 5 minutes of rest prior 
to the BP assessment in each position. The averages of the 2nd and 3rd 
readings for both positions were assessed. Finally the subject was asked 
to stand as quickly as possible and 2 additional readings were immedi-
ately completed and averaged. The difference between the standing and 
supine BP averages was used as a measure of vascular reactivity. The 
mean levels of BP were compared (adjusted for age, gender, height, and 
change in BMI percentile) between adolescents with and without inci-
dent SDB (AHI≥5), after excluding those with baseline SDB.
Results: In an 8-year follow-up of this population based sample of chil-
dren there was 100% remission of SDB from baseline, whereas incident 
SDB was 11%. We observed no significant differences in diastolic blood 
pressure across the three positions. However, systolic blood pressure as-
sessed across all three positions as well as vascular reactivity was sig-
nificantly elevated in those with incident SDB.
Conclusion: Incident SDB was significantly associated with elevated 
systolic BP across three different positions. SDB was also associated with 
increased systolic vascular reactivity, which has been associated with 
increased risk of CVD and the development of hypertension in adults.
Support (If Any): R01 HL603772, R01 HL97165, UL1 RR033184, 
C06 RR16499

1130
BEHAVIORAL AND NEUROCOGNITIVE FUNCTIONING 
IN OBESE AND NON-OBESE ADOLESCENTS WITH AND 
WITHOUT OBSTRUCTIVE SLEEP APNEA SYNDROME
Xanthopoulos MS1,2, Bradford R2, Berkowitz RI1,3, Tapia IE2,3, 
Marcus CL2,3

1Child and Adolescent Psychiatry and Behavioral Sciences, Children’s 
Hospital of Philadelphia, Philadelphia, PA, USA, 2The Sleep Center, 
Division of Pulmonary Medicine, Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA, 3Perelman School of Medicine, University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Children and adults with the obstructive sleep apnea syn-
drome (OSAS) may exhibit behavioral and neurocognitive abnormalities 
but few studies have evaluated the transitional stage of adolescence. Obe-
sity has also been associated with behavioral/neurocognitive abnormali-
ties, and most adolescents with OSAS are obese. We hypothesized that 
obese adolescents with OSAS would exhibit worse behavioral/neuro-
cognitive abnormalities than obese and lean adolescents without OSAS.
Methods: Subjects underwent polysomnography and behavioral/
neurocognitive assessments, including the modified Epworth scale, 
Conner’s attention test, Child Behavior Checklist-Parent and Youth 
Report, and Behavior Rating Inventory of Executive Functioning. 
Analysis of variance and Tukey post hoc analyses were used to evaluate 
differences between groups.

Results: 37 obese OSAS (zBMI: 2.4±0.4 [mean+SD]; AHI: 21.7±27.4), 
17 obese controls (zBMI: 2.1±0.3; AHI: 0.6±0.4), and 32 lean controls 
(zBMI: 0.04±0.9; AHI: 0.4±0.4) completed measures. Compared to 
obese controls, obese OSAS had worse scores in attention (p<0.001), 
parent report of internalizing (p=0.018) and total behavior (p=0.002), 
and all measures of executive functioning (p<0.046). Significant differ-
ences between obese OSAS and lean controls were found in sleepiness 
(p=0.031); attention (p<0.001); parent report of externalizing (p=0.007), 
internalizing (<0.001) and total behavior (p<0.001); youth report of in-
ternalizing (p<0.001) and total behavior (p=0.001), and all measures of 
executive functioning (p<0.003). However, obese and lean controls did 
not differ from each other except for a worse youth report of internal-
izing symptoms in the obese control group (p<0.001).
Conclusion: Obese adolescents with OSAS have impaired behavioral 
and executive functioning, even when compared to obese controls. 
These results are especially concerning given that the frontal lobe is still 
developing during this critical age period. We speculate that untreated 
OSAS during adolescence may lead to significant neurobehavioral defi-
cits in adulthood.
Support (If Any): NIH HL58585, UL1RR024134, REDCap

1131
INSPIRATORY LOADING CORTICAL PROCESSING DURING 
WAKEFULNESS IN CHILDREN WITH THE OBSTRUCTIVE 
SLEEP APNEA SYNDROME
Tapia IE1, Mcdonough J1, Huang J1, Cornaglia MA1, DiMaria ME1, 
Samuel J1, Falvo JS1, Davenport PW2, Marcus CL1

1Sleep Center, Division of Pulmonary Medicine, The Children’s 
Hospital of Philadelphia, Philadelphia, PA, USA, 2Department of 
Physiological Sciences, University of Florida, Gainesville, FL, USA

Introduction: Respiratory-related evoked potentials (RREP) are an ob-
jective measure of respiratory afferent information cortical processing. 
We have previously shown that children with the obstructive sleep apnea 
syndrome (OSAS) have blunted RREP to inspiratory occlusion during 
sleep. However, RREP to inspiratory occlusion and resistive loading 
during wakefulness in children with OSAS, and the effect of treatment, 
are unknown. We, therefore, hypothesized that the RREP to inspiratory 
occlusion and resistive loading during wakefulness would be blunted in 
children with OSAS before treatment compared to after treatment.
Methods: Surface EEG activity obtained during wakefulness from EEG 
electrodes Fz, Cz, and Pz while children were breathing via an oronasal 
mask. RREP were produced with multiple short inspiratory occlusions 
randomly alternated with interruptions of inspiration with known resis-
tors of 20 (R20) and 30 (R30) cm H2O/L/s. EEG activities were averaged 
for each load magnitude. RREP peaks Nf (Fz), P1(Pz) and N1(Cz) were 
determined using Neuroscan. Data were compared using paired statistics.
Results: Nine children with OSAS (mean age ± SD = 9.3±2.7 years, ap-
nea hypopnea index (AHI) = 18.9 ± 15.7 events/hour, BMI Z= 1.6±0.7) 
were studied at baseline, and retested 132 ± 128 days after adenotonsil-
lectomy. AHI decreased from 18.9±15.7 to 0.6±0.9. Amplitudes of Nf 
(Fz) elicited by R30, and N1(Cz) elicited by R20 became more promi-
nent after OSAS treatment; baseline Nf median [range] = -2.414 [-7.98, 
-0.46] vs. -4.072 [-8.56, -1.23] microV post-treatment, p= 0.012; and 
baseline N1 mean ±SD = -1.87±1.5 vs. -3.6±2.2 post-treatment, p=0.04. 
Other peak amplitudes and latencies did not change after treatment.
Conclusion: Children with OSAS have more prominent cortical re-
sponses to inspiratory loading after treatment. This suggests that they 
have respiratory afferent sensory processing deficits during wakeful-
ness, and that these are partially reversible 4 months post-treatment. This 
suggests neuroplasticity of respiratory sensory processing with changes 
in baseline load state.
Support (If Any): AHA 10CRP3760011 and NIH UL1RR024134
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OBSTRUCTIVE SLEEP APNEA IN INFANTS WITH CLEFT 
PALATE AND TONGUE-BASED AIRWAY OBSTRUCTION
Cielo CM1, Taylor JA2, Vossough A3, Sullivan A5, Radcliffe J4, 
Bradford R1, Marcus CL1

1Pulmonary Medicine, Children’s Hospital of Philadelphia, 
Philadelphia, PA, USA, 2Plastic and Reconstructive Surgery, Children’s 
Hospital of Philadelphia, Philadelphia, PA, USA, 3Radiology, 
Children’s Hospital of Philadelphia, Philadelphia, PA, USA, 4Child 
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Introduction: Isolated cleft palate (ICP) and craniofacial disorders re-
sulting in tongue-based airway obstruction (TBAO) are risk factors for 
obstructive sleep apnea syndrome (OSAS). The contribution of cranio-
facial anatomy to OSAS, and the effect of OSAS on development in this 
age, are unknown. We hypothesize that there is an increased prevalence 
of OSAS in both populations, that craniofacial parameters are inversely 
related to severity of OSAS, and that OSAS contributes to neurodevel-
opmental impairment in this population.
Methods: Consecutive infants with unrepaired ICP or TBAO were 
prospectively recruited. Subjects underwent polysomnography (PSG), 
neurodevelopmental evaluation (Bayley Scales of Infant and Toddler 
Development, 3rd edition (Bayley-III)), and lateral neck radiograph for 
cephalometrics.
Results: 13 subjects aged 11.3±9.4 weeks (mean±SD) were evaluated, 
including 7 (53%) with TBAO and 7 (53%) boys. Obstructive apnea-
hypopnea index (AHI) was 14.0±15.9/hr; and was 5.7±9.3/hr in ICP and 
21.1±17.4/hr in TBAO (p=0.051). There was a correlation between AHI 
and the following cephalometric measurements: length from the sella 
turcica to anterior tip of the maxilla (R=0.67, p=0.01), length from the 
sella turcica to the anterior tip of the nasion (R=0.70, p<0.01), length 
from the anterior tip of C2 to the gnathion (R=0.58, p=0.05), and length 
from the nasion to C2 (R=0.58, p=0.05). Eight subjects completed Bay-
ley-III testing; this testing could not be completed in the sickest patients. 
The Bayley-III cognitive composite score was 83.6±13, compared with 
published normal values of 100±15. There was not a significant correla-
tion between Bayley cognitive composite score and AHI.
Conclusion: Infants with ICP and TBAO have an AHI that is substan-
tially higher than normal values for this age. There is a positive correla-
tion between AHI and degree of retrognathia and midface hypoplasia. 
Neurodevelopment is substantially decreased in this infant popula-
tion. More research is needed to determine the long-term prognosis 
for these patients.
Support (If Any): UL1RR024134 (National Center for Research Re-
sources) T32HL7953 R01 HL58585. Study data were collected and 
managed using REDCap electronic data capture tools hosted at The 
Children’s Hospital of Philadelphia.

1133
SLEEP DISORDERS AMONG CHILDREN WITH AUTISM 
SPECTRUM DISORDERS
Russell M1, Baldwin CM1, Quan SF2,3

1College of Nursing & Health Innovation, Arizona State University, 
Phoenix, AZ, USA, 2College of Medicine, University of Arizona, 
Tucson, AZ, USA, 3Division of Sleep Medicine, Harvard Medicial 
School, Boston, MA, USA

Introduction: Approximately 1 in 88 children is diagnosed with autism 
spectrum disorder (ASD). Few studies, however, have systematically 
examined the literature to determine the type of sleep disorders reported 
among children with ASD. This information may provide a springboard 
from which future sleep and ASD research can be designed.
Methods: A systematic review and analysis of the literature was done 
to determine the frequency and prevalence of sleep disorders among 

children from birth to 18 years of age diagnosed with ASD. Search en-
gines included Cochrane, PubMed, Psych Info and CINAHL. Key terms 
included autism spectrum disorders, developmental disabilities, sleep 
disturbances and sleep.
Results: The systematic review yielded 10 articles that provided infor-
mation on sleep problems as possible predictors of intensified symptoms 
of autism, sensory responsiveness and problem sleep behaviors in ASD, 
sleep/wake rhythm, abnormal melatonin synthesis in ASD and sleep pat-
terns in ASD. An estimated 53% to 86% of children with ASD have 
sleep disorders. Insomnia was reported to be the most frequent disorder, 
particularly difficulty settling and frequent nighttime awakening. Short 
sleep duration was noted to be associated with greater autism severity, 
social skills deficits and an increase in stereotypic behaviors. Other sleep 
disorders found in the review included parasomnias (enuresis, night ter-
rors, sleep walking or eating), sleep apnea, restless legs, daytime sleepi-
ness and insufficient sleep.
Conclusion: Despite the limited number of studies, sleep disorders ap-
pear to be prevalent and multi-factorial among children with ASD. The 
review suggests that symptoms of ASD may also contribute to sleep 
problems. A focus needs to be placed on research that includes descrip-
tive studies that can more carefully characterize sleep disorders in ASD 
and interventions that may improve sleep and, thereby their daytime 
functioning, behavior, health and development, and improve the quality 
of life for children with ASD and their caregivers.
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THE ASSOCIATION BETWEEN DAILY NAPPING AND 
MARKERS OF INFLAMMATION AND IMMUNITY IN OLDER 
CHINESE ADULTS
Arora T1, Jiang C2, Taheri S1, Cheng K1, Lam T3, Thomas G1

1University of Birmingham, Birmingham, United Kingdom, 2Number 
12 People’s Hospital, Guangzhou, China, 3School of Public Health, The 
University of Hong Kong, Hong Kong, Hong Kong

Introduction: Napping is common-practice in China but effects of nap-
ping on health are inconsistent. We have previously demonstrated that 
napping was associated with increased levels of type 2 diabetes mellitus 
but little is known about the effects of napping on markers of inflamma-
tion and immunity, particularly in older adults.
Methods: Cross-sectional analysis of baseline data from the Guang-
zhou Biobank Cohort Study. Chinese men and women aged ≥50y were 
assessed. Napping (daily vs non-daily) was obtained through a nurse-
led interview. A morning blood sample was assessed for white blood 
cells (WBC) and granulocytes (n=20,730) along with CRP, adiponectin, 
(n=10,899), following an overnight fast.
Results: Compared to non-daily nappers, significant inverse associa-
tions were found between daily nappers and WBC B=-0.09 (SE 0.03) 
p=0.001 and granulocytes B=-0.08 (SE 0.02) p<0.001. Levels of logged 
CRP were significantly reduced in daily nappers compared to non-dai-
ly nappers B=-0.05 (SE 0.01) p<0.001 but no association was found 
for logged adiponectin level between the two napping groups B=0.04 
(SE 0.04) p=0.32.
Conclusion: Despite previous work demonstrating more frequent nap-
ping was associated with a higher prevalence of type 2 diabetes mellitus, 
taking a daily nap may have small but protective effects on inflammation 
and immunity in older adults. Whilst our data do not determine causality, 
our findings may be important to develop a clearer understanding be-
tween napping and physiological responses, particularly in older adults 
who have increased risk of inflammatory disease and where immunity 
is compromised. Prospective studies incorporating different ethnicities 
and age groups with objective sleep measures are needed to confirm or 
refute these associations.

1135
CHANGES IN NIGHTTIME AND NAPTIME SLEEP 
DURATION ASSOCIATED WITH WORK-RETIREMENT 
TRANSITIONS
Hagen EW1, Hale L2, Salzieder N1, Steidl RM1, Peppard PE1

1Population Health Sciences, Univ of Wisconsin, Madison, WI, USA, 
2Preventive Medicine, Stony Brook University, Stony Brook, NY, USA

Introduction: Little research has addressed the longitudinal associa-
tion between retirement status and sleep duration. Using data from the 
Retirement and Sleep Trajectories study (a collaborative project with 
the Wisconsin Sleep Cohort study), we investigated whether work-re-
tirement transitions were associated with changes in night- or nap-time 
sleep duration or patterns.
Methods: Two surveys that included questions about work status, sleep 
habits, and health were mailed to potential respondents approximately 
one year apart. Linear regression was used to estimate change in sleep 
duration and nap habits associated with a work-status transition (defined 
as going from full-time to part-time or working to retired status between 
surveys 1 and 2). We also conducted a cross-sectional analysis to evalu-
ate sleep duration differences by work status using all data from surveys 
1 and 2, taking into account correlated data from individuals who re-
sponded to both surveys. Models were adjusted for self-reported health, 
age, and gender.
Results: Data from both surveys were obtained from 1019 respondents 
(age 46-83 years, 52% women). Individuals with a work-status transi-
tion slept an average of 21 minutes longer (p<0.001) on weeknights 
than those who did not transition. Average daily sleep duration (week-

day, weekend, and naps) was 13 minutes (p<0.05) longer for those who 
transitioned. Napping habits did not change with a work-status tran-
sition: there was no significant change in the number of days with a 
nap, minutes per nap, or percentage of total sleep obtained during naps. 
Cross-sectional analyses were consistent with the longitudinal results; 
part-time workers slept 24 minutes (p<0.0001) longer and retirees slept 
27 minutes (p<0.0001) longer than full-time workers on weeknights and 
nap habits did not differ by work status.
Conclusion: Transitioning from full-time to part-time work or working 
to retired status is associated with longer sleep duration, with the most of 
the difference occurring during weeknight sleep.
Support (If Any): This work was supported by the National Institute 
of Aging (1R01AG036838), National Heart, Lung, and Blood Insti-
tute (R01HL62252) and the National Center for Research Resources 
(1UL1RR025011) at the National Institutes of Health.

1136
NEGATIVE ASSOCIATION BETWEEN NAPPING AND SLEEP 
OUTCOMES IN YOUNGER AND OLDER ADULTS
Shoji K1, McCrae C2, Dautovich ND1

1Department of Psychology, University of Alabama, Tuscaloosa, AL, 
USA, 2Department of Clinical and Health Psychology, University of 
Florida, Gainesville, FL, USA

Introduction: This study explored the association between napping and 
sleep in older and younger adults. Napping may be associated with posi-
tive or negative outcomes depending on individual circumstances. The 
relationship between napping and sleep has proven complex.
Methods: 50 younger and 50 older community-dwelling adults com-
pleted 14-consecutive-day diaries of sleep and napping. Napping 
variables used were average nap duration and frequency. Sleep vari-
ables of interest included sleep onset latency (SOL), time after waking 
before getting out of bed (unwanted awakening) (TWAK) and total 
time spent awake during the night (TWT). First, multiple regression 
analyses were conducted for the entire sample to determine which nap-
ping variables predict sleep, followed by multiple regressions for each 
age-group separately.
Results: Nap frequency (β=1.008, p=.011), not duration (β=-0.011, 
p=.545) significantly predicted SOL (F=3.605, p=.031), with more naps 
predicting longer SOL. Nap frequency (β=1.112, p=.011), not duration 
(β=-0.004, p=.694) predicted unwanted awakening (F=3.396, p=.038), 
with more naps associated with more unwanted wake time. Nap fre-
quency (β=2.593, p=.010), not duration (β=-0.025, p=.588) predicted 
TWT (F=3.650, p=.030), with more naps associated with more time 
spent awake during the night. Examined separately in follow-up analy-
ses, only TWAK was significantly different across age groups (F=3.464, 
p=.040), with longer nap duration (β=0.314, p=.05), not nap frequency 
predicting more unwanted wakening for younger adults only.
Conclusion: These results suggest frequency of naps, not duration, pre-
dicts negative sleep outcomes such as taking longer to fall asleep, more 
unwanted awakening in the morning, and more time awake during the 
night. Further research is needed to illuminate the multifactorial nature 
of napping and its relationship with sleep.
Support (If Any): American Psychological Association Science 
Directorate
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A POSTAL SURVEY OF INSOMNIA PREVALENCE IN OLDER 
VETERANS
Alessi CA1,2, Martin JL1,2, Jouldjian S1, Fung CH1,2, Dzierzewski JM1,2, 
Fiorentino L3, Josephson KR1

1Geriatric Research, Education and Clinical Center (GRECC), VA 
Greater Los Angeles Healthcare System, Los Angeles, CA, USA, 
2David Geffen School of Medicine, University of California, Los 
Angeles, Los Angeles, CA, USA, 3School of Medicine, University of 
California-San Diego, San Diego, CA, USA

Introduction: Prior estimates of insomnia prevalence among older 
adults vary, largely due to limitations in sampling and criteria used 
to define insomnia. We developed a postal survey, designed for older 
adults, based on International Classification of Sleep Disorders, 2nd Edi-
tion (ICSD2) criteria for insomnia, and tested its use in a representative 
sample of older veterans.
Methods: Within the recruitment phase of an insomnia behavioral treat-
ment trial, we mailed the postal survey to a random sample of 9080 
community-dwelling veterans (aged > 60 years) who received outpatient 
care at one large VA medical center within the prior year. In addition to 
ICSD2 insomnia diagnostic criteria and other sleep items, the survey 
queried ethnicity, self-rated health, and whether they had spoken with a 
doctor about their sleep.
Results: Of the 9080 surveys sent, 4748 (52.3%) were returned (re-
spondent mean age 74.1 [range: 60-100] years, 98.2% male, 78.6% 
non-Hispanic white). Of these, 2458 (51.7%) respondents met ICSD2 
diagnostic criteria for insomnia. Regression analyses showed that par-
ticipants with insomnia were younger, more likely to be non-Hispanic 
white, and had worse self-reported health (model F=169.96, p<.001, 
adjusted R square=.126). Among those with insomnia, mean sleep effi-
ciency was 74.1%, 94.2% reported difficulty maintaining sleep, 79.4% 
reported early awakening, 63.1% reported difficulty initiating sleep 
and 27.5% reported non-restorative/poor quality sleep. In addition, 
87.1% of respondents with insomnia reported having sleep problems 
for over 12 months, and 44.2% had never talked with a doctor about 
sleep problems.
Conclusion: We found that half of older outpatient veterans have sleep 
disturbance that meets diagnostic criteria for insomnia. The insomnia 
is typically chronic, and many have not sought help from a doctor. Due 
to adverse effects of insomnia on health and quality of life in older 
adults, efforts are needed to identify and safely treat insomnia in this 
vulnerable population.
Support (If Any): VA Health Services Research and Development 
(Alessi IIR 08-295); VA Greater Los Angeles Geriatric Research, Edu-
cation, and Clinical Center (GRECC)
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SLEEP SLOWS AGE-RELATED STRUCTURAL BRAIN 
CHANGES: DOSE-RESPONSE RELATIONSHIP
Lo JC, Poh JS, Loh K, Ngeow M, Zheng H, Sim SK, Chee M
Cognitive Neuroscience Laboratory, Duke-NUS Graduate Medical 
School, Singapore

Introduction: Aging is accompanied by changes in sleep, brain struc-
tures, and cognitive functioning. Here, we investigated the contribu-
tion of sleep duration and quality to age-related structural brain and 
cognitive changes.
Methods: 120 Chinese healthy elderly (age = 58-85 years; 55 males) 
completed a structural magnetic resonance imaging scan. Automated 
measurements of total cerebral, gray and white matter, hippocampal, 
and ventricular volumes were performed using FreeSurfer 5.1.0. Cog-
nitive performance was assessed in five domains: speed of process-
ing, executive functions, attention, visuo-spatial memory, and verbal 
memory. Sleep duration and quality was measured with the Pittsburgh 
Sleep Quality Index.

Results: Results of hierarchical regression analyses revealed a signifi-
cant age × sleep duration interaction on total gray matter, hippocampal, 
and ventricular volumes (t = 2.03 to 2.79, P < 0.05), but not on total ce-
rebral and white matter volumes (t = 1.52 and 0.94, P > 0.05). To exam-
ine whether the aging effect on these brain volume measures increased 
or decreased with sleep duration, we first categorized participants into 
five equal groups based on their sleep duration and then for each group, 
regressed the brain volume measures onto age. The annual decrease in 
total gray matter and hippocampal volumes and the annual increase in 
total ventricular volume, as indicated by the unstandardized regression 
coefficients, were the largest in individuals with the shortest sleep du-
ration, but were the smallest among the longest sleepers. In contrast, 
sleep duration did not influence age-related decrease in cognitive perfor-
mance, nor was there any moderating effect of sleep quality on structural 
brain or cognitive changes associated with aging.
Conclusion: The dose-dependent effect of sleep duration on the rate of 
age-related volumetric changes in specific brain structures encourages 
its further evaluation as a modifiable factor for healthy brain aging.
Support (If Any): Biomedical Research Council, Singapore (BMRC 
04/1/36/19/372) and A*STAR (SRP R-913-200-004-263)
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AGE DIFFERENCES IN THE ASSOCIATION BETWEEN 
SOCIAL INVOLVEMENT DURING DAILY ACTIVITIES AND 
SLEEP OUTCOMES
Tighe C1, McCrae C2, Dautovich ND1
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Introduction: Social activity has been identified as a critical con-
tributor to psychological well-being, but more recently, attention has 
turned to the influence of social contact on health outcomes, including 
sleep. According to the Social Zeitgeber Theory, an individual’s social 
rhythm exerts influence on his/her biological rhythms, which include 
sleep. The current study aims to assess age differences in a component 
of social rhythms, the degree of active involvement (AI) of others dur-
ing activities, as well as to examine the relationships between (AI) and 
sleep outcomes.
Methods: Participants were 50 younger and 48 older community-dwell-
ing adults recruited from the northern Florida area and online. For 14 
consecutive days, participants completed the Social Rhythm Metric-17 
and a daily sleep diary; all materials were completed online.
Results: Results indicated significant age differences in the proportion 
of AI activities [t(96)=2.25, p=.03], where, on average, younger adults 
completed a greater proportion of AI activities (M=0.34, SD=0.18) than 
older adults (M=0.25, SD=0.20). Hierarchical regression analyses indi-
cated that the proportion of AI activities [F(1,94)=7.01, p=.01] signifi-
cantly positively predicted total sleep time, beyond gender and self-rated 
health. Age significantly interacted with the proportion of active in-
volvement activities [F(1,93)=3.97, p=.05], such that the proportion of 
AI activities predicts total sleep time in older, but not younger adults.
Conclusion: These results demonstrated that greater active involvement 
of others during daily activities is associated with more time spent asleep 
at night. Further, they highlight the unique tendency for AI activities 
to predict total sleep time in older, but not younger adults. Given that 
older adults engaged in a lesser proportion of AI activities than younger 
adults, future research may examine reasons for completing activities 
alone, in addition to examining other health benefits associated with so-
cial involvement during social rhythm activities.
Support (If Any): American Psychological Association Science 
Directorate
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DAYTIME SLEEP AND NIGHTTIME WAKEFULNESS 
PREDICT WORSE COGNITIVE FUNCTIONING IN AT-RISK 
OLDER ADULTS
Dzierzewski JM1, Jouldjian S1, Fung CH1,2, Alessi CA1,2, Irwin MR3, 
Martin JL1,2

1GRECC (11E), VA Greater Los Angeles Healthcare, North Hills, CA, 
USA, 2Department of Medicine, University of California, Los Angeles, 
CA, USA, 3Departmen of Psychiatry, University of California, Los 
Angeles, CA, USA

Introduction: Research examining the relationship between sleep and 
cognitive functioning in late-life is mixed. Some investigations have 
indicated positive associations between sleep obtained and various as-
pects of cognitive functioning while others have found counterintui-
tive/inverse relationships. The relationship between sleep and cognitive 
functioning, though understudied, is potentially important for efforts to 
promote recovery and delay cognitive decline in older adults at high risk 
for functional/cognitive difficulties. We examined the relationship be-
tween objectively-assessed daytime sleep, nighttime wakefulness, and 
general cognitive functioning in a sample of older adults in an inpatient 
rehabilitation unit.
Methods: Subjects included 153 older patients (Mean age=73.3 ± 9.7 
years) recruited during an inpatient rehabilitation stay at a VA Medi-
cal Center. All completed 3-7 nights/days of wrist actigraphy, provid-
ing estimated minutes of daytime sleep (dTST) and minutes awake at 
night (nTWT). Patients completed the Mini-mental State Examination 
(MMSE; global cognitive functioning), 5-item Geriatric Depression 
Scale (GDS-5), and an 8am blood draw to measure C-reactive protein 
(CRP, a marker of inflammation; mg/ml). Comorbidity was assessed 
with the Cumulative Illness Rating Scale (CIRS), which incorporates 
information from a physical examination and medical record review.
Results: Hierarchical regression analysis (adjusting for baseline age, ed-
ucation, GDS-5, CRP, and CIRS score; adjusted R2=0.23,F(1,152)=7.53, 
p<.001) revealed the following: (1) more dTST was related to lower 
MMSE (β=-0.32,t(152)=-3.83,p<.001), and (2) more nTWT was 
also related to lower MMSE (β=-0.19,t(152)=-2.30,p<.05). Age (β=-
0.22,t(152)=-2.75,p<.01) was the only significant covariate in the model.
Conclusion: In a sample of older adults at risk for functional/cogni-
tive difficulties, individuals with more dTST and nTWT exhibited low-
er global cognitive functioning. As such, sleep may represent either a 
promising candidate for targeted interventions aimed at promoting re-
covery and delaying cognitive decline, or sleep may serve as a useful 
prodromal behavioral biomarker for early identification of older adults 
with increased likelihood of cognitive decline.
Support (If Any): NIA K23 AG028452 (Martin), UCLA Claude Pepper 
OAIC (AG-10415, Career Development Award and Pilot Award, Mar-
tin), UCLA Cousins Center for Psychoneuroimmunology, VA Health 
Services Research & Development (IIR 04-321-3, Alessi) VA Greater 
Los Angeles Healthcare System Geriatric Research Education and 
Clinical Center.
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SLEEP AND LEARNING IN COMMUNITY-DWELLING 
OLDER ADULTS
Dzierzewski JM1, Marsiske M2, Aiken Morgan A4, Buman M3, 
Giacobbi PR5, Roberts BL2, McCrae C2

1GRECC (11E), VA Greater Los Angeles Healthcare, North Hills, CA, 
USA, 2University of Florida, Gainesville, FL, USA, 3Arizona State 
University, Phoenix, AZ, USA, 4Duke University, Durham, NC, USA, 
5University of West Virginia, Morgantown, WV, USA

Introduction: The current study investigated sleep as a predictor of el-
ders’ ability to demonstrate practice-related learning. For older adults, 
practice with cognitive stimuli is a major part of any cognitive interven-
tion, and practice-related learning has been demonstrated to be com-

parable to intervention-related learning in magnitude and ability to be 
maintained. Aspects of sleep have been shown to relate to various as-
pects of cognitive functioning such as attention and speed of processing. 
The current study investigated whether sleep affects an older individu-
al’s ability to benefit from cognitive practice.
Methods: Study participants included 87 adults aged 50 years and older 
(Meanage=63.33 ± 8.49 years) who completed 18 consecutive weeks of 
cognitive practice (Number Copy, Symbol Digit, Simple and Choice RT, 
and Letter Series) and reported total wake time (TWT) and total sleep 
time (TST) via nightly sleep diaries.
Results: Conditional growth models revealed that individuals with 
higher average TWT had lower initial values in the Symbol Digit (β=-
0.19, p<.05) and Letter Series tests (β=-0.24, p<.05). However, individu-
als with higher TWT demonstrated higher rates of practice-related gain 
in Simple RT across the 18-week testing period (β=-0.54, p<.05). No 
relationships were found between TST and level or rate-of-change in 
cognitive functioning. These relationships were observed after control-
ling for salient individual difference variables (age, education, estimated 
IQ, and psychiatric symptoms).
Conclusion: We observed negative relationships between time spent 
awake and starting level of cognitive functioning for the two most com-
plex tasks (i.e., Symbol Digit and Letter Series); however, we found 
a positive relationship between time spent awake and practice related 
learning for our simplest task (i.e., Simple RT). Such inverse relation-
ships differentiated by task difficulty may indicate a selective impact 
of sleep loss on more frontally mediated tasks, compensation through 
added effort, or hyperarousal as potential mechanisms responsible for 
the observed relationships.
Support (If Any): Institutional Training Grant (T32-AG-020499, Na-
tional Institute on Aging: Dzierzewski). Individual Training Grant (F31-
AG-032802-01A1, National Institute on Aging: Dzierzewski). Aging 
Research Dissertation Award to Increase Diversity (1R36AG029664-01, 
National Institute on Aging: Aiken Morgan). University of Florida Age 
Network research award (McCrae).
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HIGH CARDIOVASCULAR DISEASE (CVD) RISK PROFILE 
IN YOUNG-MIDDLE AGE IS ASSOCIATED WITH HIGHER 
APNEA-HYPOPNEA INDEX IN OLDER AGE-PRELIMINARY 
RESULTS FROM THE CHICAGO HEALTHY AGING STUDY 
(CHAS)
McGee-Koch LL1, Malkani R1, Reid KJ1, Daviglus ML2, Garside DB2, 
Zee P1

1Neurology, Northwestern University, Chicago, IL, USA, 2Preventative 
Medicine, Northwestern University, Chicago, IL, USA

Introduction: While clinical manifestations of CVD mainly present 
later in life, risk factors (RF) such as hypertension (HTN), hyperlipid-
emia (HPL), smoking, and diabetes begin in young-middle adulthood. 
Previous studies have demonstrated that obstructive sleep apnea (OSA) 
is associated with increased risk of HTN, HPL, and diabetes. However, 
limited data exist examining the risk of OSA and pre-existing CVD RF 
in younger to older age. Thus, we examined whether the CVD RF from 
young-middle age to older age may be important predictors of OSA and 
OSA severity in older age.
Methods: Sample consisted (N=70, 27% female) of participants from 
the CHAS whose CVD RF status was determined between 1967-73 
(ages 25-44 at baseline) and again between 2009-12 (ages 66-81 at fol-
low-up). During the follow-up visit, participant’s apnea-hypopnea index 
(AHI) was determined by a one night in-clinic polysomnography. Par-
ticipants were categorized into two groups according to baseline CVD 
RF status (Group A: no high RF at baseline and Group B: >1 high RF at 
baseline). Groups were then categorized to look for changes in RF status 
between baseline and follow-up (Group C: no high RF at baseline or 
follow-up; Group D: no high RF at baseline and >1 high RF at follow-
up; Group E: >1 high RF at baseline and follow-up).
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Results: Group characteristics at follow-up: Group A, N=47, 36 males, 
age 73.2±3.9, BMI 24.2±3.5; Group B, N=23, 19 males, age 73.7±4.5, 
BMI 24.4±10.5; Group C, N=15, 9 males, age 71.9±5.1, BMI 27.5±3.8; 
Group D, N=32, 27 males, age 73.4±3.4, BMI 26.4±3.3; Group E, 
N=23, 19 males, age 73.7±4.5, BMI 24.4±10.5. There were no signifi-
cant differences between groups for age, gender and BMI at follow-up 
examination. An ANCOVA adjusting for gender and age showed a sig-
nificant difference for AHI between Groups A (mean AHI=11.9±11.8) 
and B (mean AHI=22.7±21.8) (F=6.48, p=.013). A general linear 
model adjusting for gender and age revealed a significant effect for 
AHI across Groups C, D, E (F=3.21, p=.047), indicating Group E had 
a higher AHI (mean=22.1±21.8) compared to group Group D (mean 
AHI =12.88±13.1) and to Group C (mean AHI = 9.8±8.3). However, the 
pairwise comparisons were not statistically significant (Group E and D 
(p=.07); Group E and C (p=.13); Group C and D (p=.28)).
Conclusion: These results suggest that high CVD RF starting in young-
middle is associated with a higher AHI in older age. These findings show 
the importance of preventing high RFs in early life to reduce the severity 
of OSA in older age.
Support (If Any): NIH/NHLBI Sleep and Cardiovascular Health. R01 
HL090873, National Center for Advancing Translational Sciences, 
UL1RR025741.
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PREVALENCE OF EXCESSIVE DAYTIME SLEEPINESS IN 
OLDER ADULTS: THE CHICAGO HEALTHY AGING STUDY 
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Garside DB1,3, Liu K1, Zee P4

1Department of Preventive Medicine, Northwestern University 
Feinberg School of Medicine, Chicago, IL, USA, 2Ken and Ruth 
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Introduction: Excessive daytime sleepiness (EDS) in the older adult 
population is common, and it has been associated with adverse health 
outcomes and increased cardiac-related morbidity and mortality. How-
ever, little is known about EDS in community dwelling older adult pop-
ulations. This study aimed to (1) examine the prevalence of EDS in an 
older adult cohort, and (2) determine between-group differences across 
age and gender subgroups.
Methods: We analyzed in-person interview data collected from older 
adults ages 65-84 participating from the Chicago Healthy Aging Study 
(CHAS) in 2007-10 who were enrolled in the Chicago Heart Associa-
tion Detection Project in Industry Study in 1967-1973. Sleepiness was 
assessed using the Epworth Sleepiness Scale (ESS) and scores of ≥10 
indicating EDS. Participants were categorized into four distinct age 
classification as follows: 65-69, 70-74, 75-79, and 80+. Chi-square tests 
were used to assess significance of group differences in prevalence of 
EDS across gender/age sub-groups.
Results: We analyzed data from 1388 individuals. Mean age was 71 
years; 30% female; 60% had 16+ years of education. The prevalence 
of EDS was 22% for the total sample. Significant differences in preva-
lence of EDS were evident across the age sub-groups (p=0.047), with 
the lowest prevalence for those ≥80 years of age [65-69 years: 21.7%, 
70-74 years: 25.6%, 75-79 years: 20.9%, and 80+: 11.0%]. There was no 
evidence of gender differences in prevalence of EDS in this older adult 
cohort (p=0.12) [Males—65-69: 21.7%, 70-74: 27.4%: 75-79: 21.2%, 
and 80+: 15.1%; Females—65-69: 21.6%, 70-74: 20.2%: 75-79: 19.7%, 
and 80+: 3.5%].
Conclusion: Independent of gender, prevalence of EDS was highest 
among older adults between the ages of 70-74 and lowest among the 

oldest-old participants (i.e., 80+ years of age). Research is needed to 
elucidate factors implicated in the observed differences across age.
Support (If Any): Research reported in this publication was supported 
by the National, Lung, and Blood Institute (RO1 HL089695); the Na-
tional Institute of Health under Award Numbers 5T32 HL069771-10 and 
5T32 HL790915; and Award Number 5R01HL090873-03.
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APNEA IN THE CHICAGO HEALTHY AGING STUDY (CHAS)
Soca R1, Hernandez R2, Wu D2, Reid KJ1, Daviglus ML2, Garside DB2, 
Liu K2, Zee P1

1Department of Neurology, Northwestern University Feinberg School 
of Medicine, Chicago, IL, USA, 2Department of Preventive Medicine, 
Northwestern University Feinberg School of Medicine, Chicago, IL, 
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Introduction: High risk for obstructive sleep apnea (OSA) by question-
naire has been estimated to be 31% for men and 21% for women in the 
general population. Data among older adults are less clear. In this study 
we sought to (1) determine the prevalence of high risk for OSA in a large 
cohort of community dwelling older adults, and (2) determine the effect 
of age and gender on risk for OSA in that cohort.
Methods: Participants were from the CHAS cohort of 1,395 persons 
ages 65-84 in 2007-2010 who were previously enrolled in the Chicago 
Heart Association Detection Project in Industry Study in 1967-1973. 
The Berlin questionnaire (3 categories/10-question test) was used to as-
sess the risk for OSA. Participants were classified as high risk of OSA if 
responses of at least two of the three categories were positive. We used 
the chi-square test to determine subgroup differences.
Results: We analyzed data from 1383 participants (999 males and 384 
females) ages 65-84 years of age who completed the Berlin question-
naire. The prevalence of high risk for OSA was 30.2% (32.03% in men 
and 25.5% in women). Prevalence by subgroups was 36.4% in men and 
27.5% in women age < 70; 33.6% and 28.0% for ages 70-74; 27.5% and 
21.2% for ages 75-79; and 20.8% and 13.8% in ages 80+. There was 
a significant difference in prevalence of high risk for OSA by gender 
(p=0.018) and by age subgroups (p=0.020).
Conclusion: High risk for OSA was lower in successive age groups 
from age 65 to 80+. Men had a higher prevalence of risk for OSA than 
women in each age subgroup.
Support (If Any): Research reported in this publication was sup-
ported by the National Institute of Health under Award Number 5T32 
HL790915, 5T32 HL069771-10, 5R01HL090873-03.
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SLEEP DISTURBANCE IS RELATED TO POOR QUALITY OF 
LIFE, DEPRESSION AND PAIN IN VA ADULT DAY HEALTH 
CARE PARTICIPANTS
Hughes JM1,2, Jouldjian S2, Dzierzewski JM2, Vandenberg TZ2, 
Fung CH2,3, Alessi CA2,3, Martin JL2,3

1Psychology, NC State University, Raleigh, NC, USA, 2Geriatric 
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Introduction: Older Veterans at risk for institutionalization or func-
tional decline take part in VA Adult Day Health Care (ADHC) programs 
where they participate in activities designed to maintain functioning, re-
duce social isolation and encourage independent living. Sleep problems 
are not routinely assessed or treated in ADHCs, although participants are 
at high-risk for sleep problems given multiple chronic comorbid con-
ditions, decreased activity levels, and overall functional impairments. 
Sleep problems may also contribute to falls, reduce overall quality of 
life, and may negatively impact attendance at and participation in ADHC 
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programs. The goal of this study is to describe patient-reported sleep 
quality and identify factors related to poor sleep in ADHC participants.
Methods: Within a larger ADHC sleep study, 39 older Veterans (mean 
age: 78 years, 95% male) completed an in-person sleep and health as-
sessment that included the Pittsburgh Sleep Quality Index (PSQI), In-
somnia Severity Index (ISI), Short Form-12 Health Survey (SF-12 
mental (MCS) and Physical (PCS) components), Patient Health Ques-
tionnaire-9 (PHQ-9 - sleep items removed), Primary Care PTSD screener 
(PC-PTSD), and Geriatric Pain Measure (GPM). Relationship between 
sleep and other measures were examined with Pearson correlations.
Results: Mean PSQI score=7.5; 58% PSQI>5; Mean ISI score=8.5; 
50% had at least mild insomnia. Higher PSQI scores were associated 
with more pain (GPM; p=.001) and lower quality of life (MCS; p=.034). 
Higher ISI scores were associated with more depression (PHQ-9; 
p=.027) and more pain (GPM; p<.001). There were no other significant 
relationships between sleep and clinical measures.
Conclusion: Findings suggest sleep disturbances are common in ADHC 
participants and were associated with lower quality of life, depression, 
and pain. Given that key goals of ADHC are to maintain independence 
and improve quality of life, interventions aimed at improving sleep in 
this population may be warranted. Benefits of treating sleep disorders 
may lead to improved overall outcomes for ADHC participants.
Support (If Any): VA Rehabilitation Research and Development 
1RX000135-01 (Martin); and VA Greater Los Angeles Healthcare Sys-
tem Geriatric Research, Education, and Clinical Center.
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Introduction: The increase in life expectancy in the last decades sug-
gests that the aging at the population level is an irreversible process. 
Interestingly, some individuals are able to successfully reach extremely 
older ages, indicating higher adaptation against the aging physiological 
effects. Sleep is one of the processes affected by aging; however few 
studies evaluating sleep in well succeeded long-lived individuals have 
been reported. The aim of this study was to characterize the sleep pattern 
and biochemical serum levels of long-lived individuals and compare 
them to young and elderly.
Methods: Long-lived (N=10, age 85-105 years old), healthy Elderly 
(N=13, age 60-70 years old) and Young (N=15, age 20-30 years old) 
males underwent full-night polysomnography and seven-day actigraphic 
recordings. Spectral analysis was performed using the fast Fourier trans-
formation of the sleep electroencephalogram signal. Peripheral blood for 
biochemical, hormonal and genetic profile was also collected.
Results: Although Long-lived individuals showed lower sleep efficien-
cy and REM sleep percentage, no significant differences in percentage 
of stage N3 were detected when compared to the healthy Elderly group. 
In addition, NREM sleep delta and theta power in Young individuals did 
not differ from the Long-lived group, while this difference was signifi-
cant in the Elderly. The actigraphic measurements revealed that Long-
lived individuals maintain strictly regular sleep and wake schedules at 
night and at afternoon naps. These patterns were not detected in the 
Elderly or Young groups. Long-lived individuals also presented higher 
HDL-cholesterol and low triglyceride levels than Elderly, suggesting 
that a healthier lipid profile is also associated with longevity.
Conclusion: The present study revealed novel data regarding specific 
sleep patterns and maintenance of slow wave sleep in the oldest old. 
Taking together with the favorable lipid profile, these results corroborate 

the role of the sleep in the metabolism control associated with the caloric 
restriction hypothesis of longevity.
Support (If Any): This study was supported by Associação Fundo de 
Incentivo à Pesquisa (AFIP), Fundação de Amparo a Pesquisa do Es-
tado de Sao Paulo (FAPESP), Conselho Nacional de Desenvolvimento 
Científico e Tecnológico (CNPq) and Coordenação de Aperfeiçoamento 
de Pessoal de Nível Superior (CAPES).

1147
NOCTURIA ASSOCIATED WITH GREATER NOCTURNAL 
WAKEFULNESS IN OLDER INDIVIDUALS WITH INSOMNIA
Friedman LF1,2, Bliwise DL3, Hernandez B1,2, Yesavage JA1,2, 
Zeitzer J1,2

1MIRECC, VA Palo Alto Health Care System, Palo Alto, CA, USA, 
2Department of Psychiatry/School of Medicine, Stanford University, 
Stanford, CA, USA, 3Department of Neurology, Emory University, 
Atlanta, GA, USA

Introduction: Between two-thirds and three-quarters of older adults 
report their sleep is disturbed because of nocturia but few studies have 
compared sleep on nights with or without nocturia in the same individ-
ual. We report on relations between objective and subjective measures 
of sleep and nocturia collected prospectively from healthy older adults 
recruited from the community for a study of insomnia and aging.
Methods: The sleep and nocturnal voiding patterns of a group of com-
munity-dwelling older men (n=55, aged 64.3±7.52 years) and women 
(n=92, aged 62.5±6.73 years) with insomnia were studied for two weeks 
using sleep logs (12.1±3.39 days of sleep logs per subject) and one week 
using actigraphy. The relationships between nocturia and various sleep 
parameters were analyzed with ANOVA and linear regression.
Results: More than half (54.2%±39.9%) of all log-reported nocturnal 
awakenings were associated with nocturia. More trips to the toilet were 
associated with worse log-reported restedness (p<0.01) and sleep effi-
ciency (p<0.001), increases in actigraph-derived measures of the num-
ber and length of nocturnal wake bouts (p<0.001) and wake after sleep 
onset (p<0.001). Actigraph-determined wake bouts were 11.5±23.5% 
longer on nights on which there was a trip to the toilet and wake after 
sleep onset was 20.8±33.0% longer during these nights.
Conclusion: Our work provides an objective measurement of sleep dis-
ruption and its association with nocturia on nights in which both were doc-
umented simultaneously. Nocturia is common in older individuals with 
insomnia and nocturia appears to compound the symptoms of insomnia.
Support (If Any): This research was supported by grant R01 AG 12914 
(NIA), by the Medical Research Service of the Veterans Affairs Palo 
Alto Health Care System, and by the Department of Veterans Affairs 
Sierra-Pacific Mental Illness Research, Education, and Clinical Center 
(MIRECC).

1148
BINGE DRINKING AND INSOMNIA SYMPTOMS IN 
OLDER ADULTS: RESULTS FROM THE HEALTH AND 
RETIREMENT STUDY
Canham SL, Kaufmann CN, Mauro PM, Mojtabai R, Spira AP
Department of Mental Health, Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD, USA

Introduction: Recent findings suggest that older adults binge drink 
more regularly than other age groups. Disturbed sleep is also highly 
prevalent in older people. While associations between drinking and 
sleep have been studied in older adults, we are unaware of studies that 
have examined binge drinking and its association with insomnia symp-
toms in older samples.
Methods: We studied 6,466 community-dwelling adults aged 55+ from 
the 2004 wave of the Health and Retirement Study who reported hav-
ing ever consumed alcohol. Participants reported the number of days 
on which they had “four or more drinks on one occasion” in the prior 
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three months. We used responses to calculate the mean number of binge-
drinking days per week, which was our primary predictor (0 days = ref-
erence, >0 to ≤2 days/week, >2 days/week). Participants also reported 
the frequency of difficulty falling asleep, trouble staying asleep, waking 
too early, or feeling unrested in the morning . Those reporting any of 
these “most of the time” were considered to have insomnia symptoms, 
which served as our outcome.
Results: Overall, 30% of participants had >0 to ≤2 binge drinking days/
week; and 3% had >2 days/week. After adjustment for demographic 
variables, medical conditions, and elevated depressive symptoms, par-
ticipants who binged >2 days/week had a 64% greater odds of insomnia 
symptoms than non-binge drinkers (odds ratio (OR)=1.64, 95% confi-
dence interval (CI)=1.13-2.38, p=0.010). Participants reporting >0 but 
≤2 binge days/week also had an 18% greater odds of insomnia symp-
toms than non-binge drinker, but this did not reach statistical signifi-
cance (OR=1.18, 95% CI=0.97-1.43, p=0.095).
Conclusion: Results suggest that frequent binge drinking may contrib-
ute to insomnia symptoms among older people. The high prevalence 
of both binge drinking and sleep complaints in this population war-
rants further investigation into binge drinking as a potential cause of 
late-life insomnia.
Support (If Any): The HRS (Health and Retirement Study) is sponsored 
by the National Institute on Aging (NIA; grant number U01AG009740) 
and is conducted by the University of Michigan. Dr. Canham, Mr. 
Kaufmann, and Ms. Mauro receive funding from the Drug Dependence 
Epidemiology Training Program, a program sponsored by Johns Hop-
kins University Bloomberg School of Public Health that receives sup-
port from the National Institute on Drug Abuse (T32DA007292). Dr. 
Spira is supported by a Mentored Research Scientist Development 
Award (1K01AG033195) from the National Institute on Aging.

1149
THE INFLUENCE OF SLEEP MEDICINE ON CONTINUOUS 
POSITIVE AIRWAY PRESSURE (CPAP) USE IN THE 
ELDERLY
Lee E1, Chun S1, Curry S1, Broughton R2

1Royal Ottawa Mental Health Center, Ottawa, ON, Canada, 
2Neurology, University of Ottawa, Ottawa, ON, Canada

Introduction: Obstructive sleep apnea (OSA) is a common sleep disor-
der effectively treated with continuous positive airway pressure (CPAP). 
Elderly patients with OSA pose unique challenges to CPAP adherence 
(CPAP-ADH). There is a paucity of data examining whether these pa-
tients improve CPAP-ADH after a sleep specialist visit. The aim of this 
study was to evaluate whether CPAP-ADH was influenced by a change 
in provincial billing policy in Ontario, Canada. This policy, introduced on 
July 1, 2010, made Ontario sleep specialists see patients before both their 
CPAP titration study and trial. Prior to this, most Ottawa area sleep spe-
cialists would see patients only after their CPAP titration study and trial.
Methods: CPAP-ADH was retrospectively examined between 2009-
2012 for 392 patients 65 years of age and older in Ottawa area sleep clin-
ics between known to be affected by the billing change. This included 67 
patients seen before July 1, 2010, and 325 patients seen afterwards. All 
patients were referred to a local CPAP vendor (Inspiration Medic), that 
kept demographic and CPAP-ADH data for their 30 day trial. These data 
for each group were compared by an independent sample t-test.
Results: Comparing patients seen before versus after July 1, 2010, there 
were no statistically significant (NS) differences in age (72.3 years vs 
71.7 years, NS), gender (60.6% male vs 65% male, NS), and Body Mass 
Index (31.0 kg/m2 vs 32.1 kg/m2, NS). There was, however, a signifi-
cant increase in percentage of days with >4 hours use (61.7% vs 71.0%, 
p=0.011) in patients seen after July 1, 2010.
Conclusion: Elderly patients improved their CPAP-ADH after this bill-
ing change which required sleep specialists to see their patients before 
their CPAP trial. This suggests that elderly patients may benefit from a 
visit with a sleep specialist prior to their CPAP experience.

1150
OBSTRUCTIVE SLEEP APNEA AND RISK OF DIABETES 
MELLITUS IN ELDERLY OF COMMUNITY
Peron T2, Silva LO1, Cendoroglo MS2, Tufik S1, Togeiro SM1

1Psicobiologia, Universidade Federal de Sao Paulo, Sao Paulo, Brazil, 
2Disciplina de Geriatria e Gerontologia, Universidade Federal de Sao 
Paulo, Sao Paulo, Brazil

Introduction: Obstructive Sleep Apnea (OSA) has been independently 
associated with increased risk of Diabetes Mellitus (DM). However, 
most studies assessing cardiovascular and DM risk have studied adult 
OSA population. The aim of this study is to evaluate the effect of OSA 
on risk for DM in the elderly.
Methods: Patients who attended a geriatric out clinic were invited to 
participate of the protocol. Subjects with age > 60 years, without signifi-
cant cognitive impairment assessed by mini mental and who were inde-
pendent and able to perform their daily basic activities were included. 
Patients underwent clinical and sleep evaluation including Berlin ques-
tionnaire, full polysomnogram and blood metabolic profile. Diabetes 
Mellitus were considered if patients were on medication or fasting glu-
cose > 127 mg/dl or glucose hemoglobin > 6.5%.
Results: 104 participants were included in the study. Their mean age 
was: 72.45 ± 6.27 years, Body Mass Index (BMI) was: 28.58 kg/m2 ± 
4.46; Epworth scale was 8.3 ± 4.9; AHI was: 26.3 ± 21.2 and minimum 
oxygen Saturation was 81.3% ± 6.7. Hypertension occurred in 66.3%, 
DM in 26.3%, Obesity in 61% and OSA in 26%. Apnea-Hypopnea Index 
(AHI) was lower in non-diabetic elderly compared to diabetic elderly. 
Multiple regression analysis showed that OSA was not associated with 
DM for 10, 15 and 30 of AHI. Only BMI > 27 kg/m2 was independently 
associated with DM for 10, 15 and 30 of AHI after adjusting for gender.
Conclusion: OSA may not increase risk for DM in elderly.
Support (If Any): FAPESP, CNPq and AFIP

1151
NAPPING, AND NOT SLEEP DURATION, IS ASSOCIATED 
WITH LEPTIN LEVELS IN OLDER CHINESE ADULTS
Arora T1, Jiang C2, Taheri S1, Cheng K1, Lam T3, Thomas G1

1University of Birmingham, Birmingham, United Kingdom, 
2Guangzhou Number 12 People’s Hospital, Guangzhou, China, 3School 
of Public Health, The University of Hong Kong, Hong Kong, Hong 
Kong

Introduction: We have previously demonstrated that frequent daily 
napping was associated with increased levels of type 2 diabetes mellitus 
in older Chinese adults. Whilst the positive association between circulat-
ing leptin levels and sleep duration is relatively consistent, the effects of 
daily napping on leptin have not yet been investigated.
Methods: Cross-sectional analysis of baseline data from the Guang-
zhou Biobank Cohort Study. Chinese men and women aged ≥50 years 
(n=589) were assessed. Napping (daily vs non-daily) and total sleep du-
ration (including daytime naps) was obtained through a nurse-led inter-
view. A morning blood sample was assessed for leptin levels following 
an overnight fast. Leptin was log transformed and we conducted a series 
of multivariate linear regression analyses.
Results: No association was found between total sleep duration and 
logged leptin levels β=-0.00 (SE=0.01) p=0.80, after adjustment for a 
range of potential confounders. Leptin levels were significantly associat-
ed with daily napping after adjustment for age, sex, total sleep duration, 
waist circumference, self-rated health, snoring and various medications 
β =-0.05 (SE 0.02) p=0.03. After further adjustment for body mass 
index, the relationship remained with borderline significance β =0.04 
(SE 0.02) p=0.05.
Conclusion: Daytime daily napping may be more important than sleep 
duration in relation to leptin levels in older adults. Whilst sleep duration 
in adults has been previously linked to reduced leptin levels, our data 
suggest that napping in older adults may be important for body weight 
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maintenance. Future studies should assess multiple sleep parameters and 
specifically investigate nap duration in relation to appetite-regulating 
hormones to develop a better understanding concerning the impact that 
sleep has on metabolic function.

1152
CHANGES IN BEDTIMES AND WAKETIMES ASSOCIATED 
WITH EMPLOYMENT-RETIREMENT TRANSITIONS
Peppard PE1, Finn L1, Hagen EW1, Steidl RM1, Lacci K2, Hale L2

1Population Health Sciences, University of Wisconsin-Madison, 
Madison, WI, USA, 2Preventive Medicine, Stony Brook University, 
Stony Brook, NY, USA

Introduction: Few studies have examined longitudinal associations 
of work-retirement transitions with changes in sleep habits. With data 
from the Retirement and Sleep Trajectories (REST) study we investi-
gate whether changes in bedtimes and waketimes are associated with 
transition to retirement and test whether changes are associated with 
circadian preference.
Methods: The REST sample was selected from the sampling frame of 
the Wisconsin Sleep Cohort Study. Participants were employed by the 
State of Wisconsin and were 30-60 years old in 1988. From 2010-2012, 
annually-mailed REST surveys assessed: employment status; sleep hab-
its (including a 7-day sleep diary) and problems; circadian preference 
(using a subset of the Morningness-Eveningness Questionnaire); health 
conditions and behaviors; and socioeconomic factors. Linear mixed-
effects models regressed changes in bedtimes and waketimes on change 
in employment status (no change, newly retired, changes to/from part-
time employment), age, gender, morningness-eveningness preference 
and an interaction between morningness-eveningness preference and 
change in employment.
Results: To date, 937 participants (52% female; mean age 63 years) 
have returned the first two of four annual REST surveys. In 2011, 113 
participants decreased level of employment (most fully retired), 26 in-
creased, and 798 maintained level of employment. Participants who did 
not change or increased level of employment had no significant changes 
in bedtimes or waketimes. Participants who retired had weekend bed-
times that were 13 (95% CI=1-25) minutes later on average following 
retirement, and weekday bedtimes that were 20 (13-27) minutes later. 
Participants who retired also had weekend waketimes that were 16 (4-
27) minutes later following retirement and weekday waketimes that 
were 53 (45-61) minutes later. However, the degree of waketime de-
lay was related (p<0.001) to eveningness-morningness preference, with 
morning-preference participants exhibiting the least weekday waketime 
change following retirement.
Conclusion: Retirement is associated with delaying of bedtimes and 
waketimes, and degree of weekday waketime delay is related to circa-
dian preference.
Support (If Any): This work was supported by the National Institute 
of Aging (1R01AG036838), National Heart, Lung, and Blood Insti-
tute (R01HL62252) and the National Center for Research Resources 
(1UL1RR025011) at the National Institutes of Health.

1153
RACIAL/ETHNIC DIFFERENCES IN TRAJECTORIES OF 
INSOMNIA SEVERITY AMONG OLDER ADULTS: RESULTS 
FROM THE HEALTH AND RETIREMENT STUDY
Kaufmann CN1, Mojtabai R1, Hock RS1, Thorpe R2, Canham S1, 
Chen L1, Spira AP1

1Department of Mental Health, Johns Hopkins Bloomberg School of 
Public Health, Baltimore, MD, USA, 2Department of Health Policy 
and Management, Johns Hopkins Bloomberg School of Public Health, 
Baltimore, MD, USA

Introduction: Studies have found a greater prevalence of insomnia in 
older adults from minority racial/ethnic groups compared to whites. 

However, racial/ethnic differences in changes in insomnia severity over 
time have been underinvestigated. We examined whether there are ra-
cial/ethnic differences in trajectories of insomnia severity over time 
among older adults.
Methods: We studied 22,848 older adults across four waves of the 
Health and Retirement Study (2002-2010), who were categorized as 
white, black, Hispanic, or “other” race. Participants were asked how of-
ten they experienced four insomnia symptoms on a scale from 1 (rarely 
or never) to 3 (often). Responses were summed to calculate a scale rang-
ing from 4 (no insomnia) to 12 (severe insomnia). We used linear regres-
sion models, adjusted for demographic variables, to assess change in 
insomnia severity across the four waves as a function of race/ethnicity.
Results: Overall, there was a statistically significant increase in insom-
nia severity from 2002 to 2010, after adjustment for age, gender and 
education (B=0.26, 95% CI=0.20-0.32, p<0.001). The trend was signifi-
cantly more pronounced in Hispanics compared to whites (interaction 
term p<0.001). Hispanics’ insomnia severity increased by 11% from 
2002 to 2010, whereas increases in whites, blacks, and “other” racial/
ethnic groups ranged from 3-4%.
Conclusion: Compared to other racial/ethnic groups, Hispanic older 
adults experience a greater increase in insomnia severity as they age. 
Further investigation is needed to identify factors that contribute to the 
age-related vulnerability of Hispanic adults to insomnia.
Support (If Any): The HRS (Health and Retirement Study) is sponsored 
by the National Institute on Aging (NIA; grant number U01AG009740) 
and is conducted by the University of Michigan. Dr. Canham and Mr. 
Kaufmann receive funding from the NIDA-sponsored Drug Depen-
dence Epidemiology Training Program (T32DA007292). Ms. Hock 
receives funding from the NIMH-sponsored Psychiatric Epidemiology 
Training Program (T32MH014592). Dr. Spira is supported by NIA grant 
K01AG033195.

1154
A LARGE PROSPECTIVE INVESTIGATION OF SLEEP 
DURATION, WEIGHT CHANGE AND OBESITY IN THE NIH-
AARP DIET AND HEALTH STUDY COHORT
Xiao Q, Matthews CE
Division of Cancer Epidemiology and Genetics, National Cancer 
Institute, Bethesda, MD, USA

Introduction: Although most of the previous studies showed an inverse 
association between sleep duration and risk of obesity in children and 
adolescents, the relationship between sleep and obesity or weight gain in 
adults, especially in older people, remains unclear.
Methods: In a cohort of 80,828 US men and women aged 51-72 years, 
we prospectively investigated the association between self-reported 
sleep duration at baseline (1995-1996) and weight change over an aver-
age of 7.5 years of follow-up. Participants were free of cancer, heart dis-
ease and stroke at baseline and throughout the follow-up. Multivariate 
linear regression and multivariate logistic regression was performed to 
examine the effect of sleep duration on weight change, and on the risk of 
developing obesity among those who were not obese at baseline.
Results: There was an inverse association between sleep duration and 
weight gain in both men and women (p-trend: 0.02 for men and <.001 
for women). Compared to 7-8hr sleep, shorter sleep (<5 hr or 5-6 hr) 
was associated with higher weight gain (men: <5hr, β = 0.60 kg, 95% 
CI 0.12-1.09; 5-6 hr, β = 0.15 kg, 95% CI 0.00-0.29; women: <5 hr, β 
= 0.40 kg, 95% CI -0.04-0.83; 5-6 hr, β = 0.25 kg, 95% CI 0.10-0.40). 
Among non-obese men and women at baseline, those who slept <5 hr 
had nearly 40% higher risk of developing obesity compared to those 
who slept 7-8 hr (men: OR=1.39, 95% CI 1.01-1.91; women: OR=1.37, 
95% CI 1.04-1.80). The associations were generally consistent across all 
subgroups of different age, education, smoking status, baseline BMI and 
physical activity levels.
Conclusion: Short sleep was positively associated with weight gain and 
a 40% increase in the risk of developing obesity in older men and women.
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search Program of the National Institutes of Health, National Cancer 
Institute, Department of Health and Human Services.

1155
PATTERNS OF SIMILARITIES AND DIFFERENCES IN 
GERIATRIC VERSUS ADULT SLEEP
Seibert PS1,2, Valerio J1,2, Rafla Y1, Grimsley F1, Zimmerman CG1

1Research Institute, Saint Alphonsus Regional Medical Center, Boise, 
ID, USA, 2Boise State University, Boise, ID, USA

Introduction: It is commonplace for older individuals to complain that 
their sleep is not as good as it was when they were younger. Indeed, pre-
vious research has demonstrated that sleep architecture changes with the 
aging process. Emerging evidence suggests that escalating problematic 
health conditions, use of medications, and social challenges observed 
in the geriatric population are directly related to sleep disorders (SD). 
Evaluations of SD are compromised by under reporting and by relying 
on self-report rather than professional sleep studies (i.e., nocturnal poly-
somnography (NPS) and multiple sleep latency tests (MSLT)). More-
over, there is a paucity of data specific to older adults.
Methods: We constructed a 111 item questionnaire to use in conjunc-
tion with NPS, MSLT, the Epworth Sleepiness Scale, (ESS) and medical 
chart reviews of people referred for evaluation of SDs. We categorized 
participants into two broad age groups: adult (N=568, age 19-65, M= 
46.2) and geriatric (N=151, age 66-90, M=71.6).
Results: Our results revealed a pattern of similarities and differences. 
For example, the geriatric population experienced longer sleep latencies 
and spent significantly less time asleep yet, reported fewer sleep related 
complaints. The geriatric group was more likely to be diagnosed with 
nocturnal hypoxemia, poor sleep efficiency, periodic limb movement, 
and restless leg syndrome. Still they reported waking rested more fre-
quently than the adult group. The adult group reported greater incidence 
of sleep disturbances and reported significantly more psychiatric dis-
tress, such as depression, anxiety, irritability, and stress.
Conclusion: This pattern of results could be a product of under report-
ing by the geriatric population or perhaps habituation to the challenges 
associated with sleep disturbances. Our sample differed dramatically 
in size suggesting that proportionally fewer older adults are referred 
for sleep studies. We contemplate whether sleep complaints by older 
adults are marginalized, disregarded, or regarded as simply part of the 
aging process.

1156
EVIDENCE FOR THE MEDIATING EFFECTS OF SLEEP 
DISTURBANCE ON PHYSICAL FUNCTION IN OLDER 
ADULTS WITH CHRONIC KNEE OSTEOARTHRITIS
Robinson ML, Bounds SC, McCauley L, Monoson A, Hallett AM, 
Buenaver L, Smith MT
Psychiatry and Behavioral Sciences, Johns Hopkins University, 
Baltimore, MD, USA

Introduction: Research examining the impact of sleep disturbance on 
physical function in older adults living with chronic pain is limited. 
Sleep disturbance is prevalent in chronic pain conditions, but the role 
of sleep in the relationship between pain and physical function is not 
well understood. In this study, while controlling for depression and pain 
catastrophizing, we investigate whether pain exerts indirect effects on 
physical function through its association with sleep disturbance in in-
dividuals with chronic knee osteoarthritis (K-OA). We used a statistical 
bootstrapping technique recommended for tests of indirect effects.
Methods: 110 individuals with K-OA (70% female, mean age=60) 
participated in the study. Sleep disturbance was evaluated using the 
Pittsburgh Sleep Quality Index, while physical function was assessed 
through a performance-based task. Total distance covered in feet was 
averaged across two 6-minute walking trials. Clinical pain was indexed 

through the McGill Pain Questionnaire-Short Form. Self-reported 
measures of depression and pain catastrophizing were also utilized as 
statistical controls.
Results: Pain scores were associated with sleep disturbance scores and 
physical function. Moreover, there was a significant direct effect of sleep 
disturbance on physical function, and the indirect path coefficient confi-
dence interval for sleep disturbance did not include zero. Thus, it can be 
concluded that there was a significant indirect effect of pain on physical 
function through its association with sleep disturbance.
Conclusion: The present study attempts to illuminate the relationship 
between sleep, pain, and physical functioning. Our results suggest that 
increased impairment in physical functioning in K-OA patients may 
be explained, at least partly, by greater sleep disturbance such that the 
effects of pain on physical functioning are amplified as a function of 
greater sleep disturbance. These findings suggest that managing sleep 
disturbance may be an important part of understanding and potentially 
improving physical functioning in K-OA patients with pain.

1157
DEEP SLEEP INCREASES WITH BMI IN OLDER SLEEP 
DISORDER PATIENTS
Jiang K, Young Youn J, Vorona RD, Ware J
Sleep Disorders Center, Eastern Virginia Medical School, Norfolk, VA, 
USA

Introduction: Obesity-related inflammation may influence time spent 
in deep sleep (N3%). Additionally, inflammatory cytokine production 
increases with age. We investigated the relationship between N3% and 
BMI among different age groups.
Methods: After IRB approval, we reviewed 2,986 first-night polysom-
nography (PSG) records of patients from January 2008 to May 2012. 
We excluded patients <>18-89 years old, with a total study time of <6 
hours, with <2 hours of TST, and on CPAP or oral appliances. We used 
the apnea-hypopnea index (AHI) as a covariate to help control for po-
tential apnea effects in these patients. We examined N3% in relation to 
four BMI categories, (normal: 18.5≤BMI<25, overweight: 25≤BMI<30, 
obese: 30≤BMI<40, and severely obese: BMI≥40) and four age groups, 
(18-35, 36-50, 51-65, and 66-89 years old).
Results: For the 2,155 qualifiers, mean BMI and age were 35.1±8.3 kg/
m^2 and 49.9±13.7 years old respectively. Mean TST was 371±64.3 
minutes with 8.1±9.3 N3%. Analysis of variance indicated a signifi-
cant interaction for N3% between BMI and age groups (p=0.039). In 
the 18-35 age group, N3% decreased with increasing BMI from normal 
to obese patients. In the older age groups with less overall deep sleep, 
N3% increased with BMI. Post hoc contrasts indicated more N3% in the 
severely obese group than the obese group (p=0.032). Deep sleep posi-
tively correlated with sleep efficiency, p<0.001; sleep efficiency nega-
tively correlated with BMI, p<0.001. Overall, deep sleep had a small 
(0.048) and significant (p=0.024) correlation with BMI.
Conclusion: In contrast to the youngest age group, N3% increased with 
BMI in older patients. This correlation may be mediated by an increase 
in inflammatory cytokines in older populations.
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INDEPENDENT INFLUENCES OF ACTIGRAPHIC SLEEP 
PROFILE AND EXPOSED TEMPERATURE ON NOCTURNAL 
BP FALL AMONG THE ELDERLY: CROSS-SECTIONAL 
ANALYSIS OF HEIJO-KYO COHORT STUDY
Saeki K1, Obayashi K1, Miyata K2, Tone N3, Iwamoto J4, Okamoto N1, 
Tomioka K1, Kurumatani N1

1Department of Community Health and Epidemiology, Nara 
Medical University School of Medicine, Nara, Japan, 2Department 
of Ophthalmology, Nara Medical University School of Medicine, 
Nara, Japan, 3Center for Academic Industrial and Govermental 
Relations, Nara Medical University School of Medicine, Nara, Japan, 
4Department of Nursing, Tenri Health Care University, Nara, Japan

Introduction: Lower nocturnal blood pressure (BP) fall is associated 
with higher incidence of cardiovascular disease and higher mortality. 
Several previous studies pointed out association between poor sleep 
quality and lower nocturnal BP fall. However, the influence of acti-
graphic sleep profile on nocturnal BP fall has not been established. This 
study aimed to determine the independent influences of actigraphic sleep 
profile on nocturnal BP fall.
Methods: 192 participants of this cross-sectional analysis were initial 
member of cohort study among Japanese elderly (≧60 years). We visited 
all participants’ houses and conducted 48-hour session of measurement 
in two seasons (winter and fall or spring). We simultaneously measured 
ambulatory BP at 30 min intervals, physical activity using actigraph in 
60 sec epochs, and indoor temperature (living room, bed room) at 10 
min intervals. Outdoor temperature was provided by local meteorologi-
cal agency. During the session, participants are asked to keep diary about 
the time of period of stay at bedroom, and period of going out home. 
Nocturnal BP fall (%) was calculated by (Daytime BP - Nighttime BP)/
(Daytime BP)×100. Sleep-quality variables such as sleep efficiency, 
sleep latency, and wake time after sleep onset (WASO) were calculated 
based on actigraph. Exposed temperature was estimated using indoor 
and outdoor temperature and the self-administered diary.
Results: The mean age of participants was 69.9 ± 6.3(SD), and 91 partici-
pants (50%) were female. Multivariate analysis using mixed effect mod-
el showed significant associations between sleep efficiency(coefficient, 
0.12; 95%CI, 0.01 to 0.23; p-value,0.03), sleep onset latency(coefficient, 
-0.79; 95%CI,-1.5 to -0.08; p-value,0.03) and WASO (coefficient, -1.29; 
95%CI, -2.54 to -0.04) with nocturnal BP fall (%) independent of po-
tential confounders such as age, gender, BMI, current smoking, habitual 
drinking, antihypertensive treatment, diabetes, exposed temperature.
Conclusion: Poor actigraphic sleep profile is associated with lower noc-
turnal BP fall (%).

1159
THE IMPACT OF EXPOSURE TO ADVERSE EVENTS 
OCCURRING IN EARLY LIFE AND ADOLESCENCE ON 
ADULT SLEEP-WAKE PATTERNS
McDowell A, Kretz B, Germain A, O’Donnell C
Medicine, University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Exposure to chronic adverse events during early life has 
been shown to impact behavior and sleep. The types of stressors and age 
at time of stress exposure may have differing long-term effects on avoid-
ance latency, locomotor activity and sleep. Inparticular, human data sug-
gest that outcomes may differ between exposure to adverse events in 
pre (Early Stress; ES) versus post-adolescents (Adolescent Stress; AS).
Methods: Male littermate Balbc/AnCrl mice were exposed to either: 1) 
one week of ten daily 0.5mA footshock pulses from postnatal day (PND) 
22 to 28 (ES), 2) circadian disruption consisting of two weeks of four 
alternating 3 hour light-dark shifts from PND 35 to 48 (AS), 3) both ES 
and AS (Combined Stress; CS), or 4) handling (Control; C). Locomotor 
activity and avoidance behavior were tested on PNDs 22 (baseline), 29, 
35, and 49. Adult mice (PND 62) were instrumented with EEG, EMG 

and EKG electrodes and 24 hour sleep-wake data was collected between 
PND 70 and 75.
Results: On PND 49 the CS group had significantly increased avoid-
ance behavior (40.6 ± 13.5 sec) relative to the control group (303.0 ± 
107.3 sec., p ≤ 0.05), as well as increased locomotor activity 252.1 ± 
19.0 squares relative to the control group (124.1 ± 32.3, p ≤ 0.05). In 
adult mice, the AS group showed a significant decrease (2.3 ± 0.4≒, 
p ≤ 0.05), and the ES and CS groups showed trends for a decrease (3.2 ± 
0.2≒, p = 0.1; 3.1 ± 0.5≒, p = 0.8) in ≒REM sleep relative to the control 
group (4.3 ± 0.2≒).
Conclusion: The timing of exposure to early adverse events differential-
ly affects behavior and REM sleep in mice. This study provides prelimi-
nary data modeling childhood abuse and circadian disruption and can be 
a valuable experimental paradigm for determining how early adversity 
impacts behavior and sleep in humans.
Support (If Any): The study was supported by grant DM102174.
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NON-BENZODIAZEPINE HYPNOTICS AND RISK OF 
FALLING FOR NURSING HOME RESIDENTS
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Introduction: Insomnia is a common sleep disorder in the geriatric pop-
ulation. Treatment for insomnia includes non-benzodiazepine (BZD) 
hypnotics (i.e. zolpidem, zaleplon, zopiclone or eszopiclone). The pur-
pose of this study is to examine the relationship between falls and non-
BZD medications in the nursing home population.
Methods: Retrospective design conducted in 9 nursing home facilities 
in Southern California. Residents actively using a non-BZD hypnotic 
were included. Residents were excluded if enrolled in hospice and/or 
concurrent BZD use. Nursing home medical records were reviewed 
for a history of falls prior to initiating a non-BZD hypnotic, falls while 
taking a non-BZD hypnotic, adequacy of vision and hearing, diagno-
sis of syncope, orthostatic hypotension, vertigo or other neurologic 
diseases, number of hospital admissions, use of daytime sedation, on-
going physical therapy, use of a cane or walker and vitamin D defi-
ciency. Negative binomial regression was the statistical analysis used to 
compare the groups.
Results: 64 nursing home residents were on zolpidem. 33 were excluded 
for using zolpidem concurrently with a BZD. 1 was excluded for being 
enrolled in hospice. Mean age of subjects was 82 and the majority were 
women. 7 subjects had a history of falling before using zolpidem. 10 
subjects fell while using zolpidem. 1 subject fell before and after using 
zolpidem. No statistical significance in the number of subjects who fell 
prior to using zolpidem compared to after its use (95% CI of 0.01-1.315) 
was seen. Confounding variables that were statistically significant in 
producing a 20% change in the odds ratio while on zolpidem were age, 
poor vision, use of a walker and vitamin D deficiency.
Conclusion: After adjusting for baseline history of falling there was no 
statistical difference in falling for elderly nursing home residents using 
zolpidem. Significant modifiable risk factors to prevent falling include 
poor vision, use of a walker and vitamin D deficiency.
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NATURALISTIC LIGHT EXPOSURE LEVELS IN 
COMMUNITY-DWELLING OLDER ADULTS
Allan A, Smith S, Wong I
Institute of Health and Biomedical Innovation, Queensland University 
of Technology, Brisbane, QLD, Australia

Introduction: Older adults in residential care have consistently been 
shown to be exposed to very low levels of bright light, however reports 
of naturalistic exposure levels in community-dwelling older adults have 
been varied. This study describes levels of naturalistic light exposure in 
a sample of older adults in Canberra, Australia.
Methods: Participants were 37 older adults aged 65 years or older (M 
= 68.41, SD = 17.36, 22 male), living independently in the community. 
Measurement occurred between March and October (Autumn-Spring) 
at latitude 35.3°S. Participants wore an Actiwatch-2 on their non-dom-
inant wrist for up to 14 days, with self-selected sleep and wake times. 
Ambient light (lux) was measured in 1-minute epochs during partici-
pants’ waking day (from daily wake time to bed time). Epochs during 
participants’ waking day with recorded light levels less than 1 lux were 
removed from analysis.
Results: Of valid measurement epochs, participants spent only 7.92% 
(SD = 7.23) of their waking day in light levels 1000 lux and above, and 
14.19% (SD = 6.77) of their waking day in light levels between 100 
and 1000 lux. Participants spent most time in lower levels of light, with 
34.60% (SD = 8.84) of valid waking day epochs recorded between 10 
and 100 lux, and 42.98% (SD = 14.66) recorded between 1 and 10 lux.
Conclusion: Participants spent most of their waking day in low light 
levels, with only a small proportion of the waking day spent in levels 
indicative of outdoor light. These exposure levels are lower than those 
reported in previous studies, and suggest that community-dwelling older 
adults may habitually experience limited exposure to bright light.
Support (If Any): NRMA-ACT Road Safety Trust

1162
INSOMNIA MEDICATION USE AND PHYSICAL ACTIVITY 
IN OLDER ADULTS IN THE NATIONAL HEALTH AND 
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Tom SE1, Martin KR2, Spiegel A3, Rattinger GB4
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Introduction: Most prescription insomnia medications are either recom-
mended on a limited basis or not recommended to older adults because 
of adverse outcomes, including cognitive impairment, poor balance, and 
daytime somnolence. Because physical activity (PA) may decrease as 
result of such problems, we examine whether insomnia medication use, 
measured through inventory and self-report, is related to lower PA levels 
in older adults.
Methods: Data are from a sample of 798 adults aged ≥ 65 years from 
the 2005-2006 NHANES who had ≥ 4 valid days (≥ 10 hours/day) of 
hip-worn accelerometer wear-time. We identified observed prescription 
medications used in the past month that were indicative of insomnia 
from NHANES interview inventory data. In addition, self-reported sleep 
medication frequency in the past month was treated as a separate out-
come. PA was examined using average counts per minute (CPM) dur-
ing wear-time and time (min/day) spent in sedentary, light, lifestyle, and 
moderate/vigorous physical activity. Weighted regression analyses ad-
justed for potential confounding variables, including sociodemographic 
characteristics, health characteristics and behaviors, self-reported sleep 
characteristics of insomnia, daytime sleepiness, sleep duration, and 
sleep disordered breathing symptoms.

Results: Nearly one quarter of respondents (23%) self-reported taking 
sleep medications in the past 4 weeks: 11% reported rarely/sometimes; 
12% reported often/always. However, only 13% of respondents were us-
ing an observed prescription medication indicative of insomnia. Respon-
dents were mostly sedentary, with means of 582.6 minutes/day (95% CI: 
565.1, 600.2) and 574.6 minutes/day (95% CI: 544.7, 604.5) for those 
not using prescription insomnia medications versus those who did, re-
spectively. Neither observed prescription sleep medication use nor self-
reported use was related to PA at any level, including CPM.
Conclusion: Insomnia medication use did not significantly contribute to 
lower physical activity levels among older adults in this nationally-rep-
resentative US sample. The mechanisms contributing to similar physical 
activity levels between the two groups are unclear.

1163
AGING AND THE EFFECT OF SLEEP LOSS ON BLOOD 
PRESSURE AND BAROREFLEX SENSITIVITY
Lekkerkerker S1,2,3, Haack M1,2, Thawani A1,2, Osuji VC1,2, Ariss TN1,2, 
Serrador J1,2, Mullington JM1,2

1Beth Israel Medical Center, Boston, MA, USA, 2Harvard Medical 
School, Boston, MA, USA, 3University of Groningen, Groningen, 
Netherlands

Introduction: During normal sleep, blood pressure (BP) and heart rate 
(HR) decrease and baroreflex sensitivity (BRS) increases. We investi-
gated the effects of aging on the autonomic response to sleep loss, pre-
dicting a more pronounced response in older compared with younger, 
healthy controls.
Methods: Participants were randomly assigned to an experimental 
group (n=16), that remained awake for 63 hours, or control group (n=6), 
who had 9 hours of sleep per night. Beat-by-beat BP was measured us-
ing the Portapres (Finapres Medical Systems) during three 24-hour pe-
riods: adaptation, experimental and recovery. BRS was calculated with 
the cross-correlation method. During the experimental period TSD was 
compared to normal sleep. Within the TSD group, younger (<40 years) 
and older (≥40 years) subjects were compared.
Results: TSD led to increased BP (97.9±2.6 vs. 75.4±3.6, P≤0.001), BP 
variability (BPV) (9.8±0.5 vs. 5.8±0.5, P≤0.001), and HR (68.6±1.7 vs. 
61.3±3.0, P≤0.05) during wakefulness at night. BPV is also elevated 
during daytime TSD (8.5±0.4 vs. 6.8±0.5, P≤0.05). The amplitude of 
HR variation, the difference between nighttime and daytime, decreases 
during TSD compared to normal sleep (2.3±1.5 vs. 13.3±2.6, P≤0.001). 
The decrease in amplitude of HR variation was most pronounced in 
younger subjects (0.9±0.6 vs. 16.3±2.6, P≤0.001). They also show a 
decreased day/night variation in BRS (8.8±2.2 vs. 3.3±1.0, P≤0.001). 
There was no additional effect of TSD on the BRS in older subjects. The 
changes that occur during TSD cause a similar day/night pattern of BRS 
and HR in younger and older subjects.
Conclusion: In younger subjects, TSD can be considered a model of 
aging in the autonomic variables, BRS and HR.
Support (If Any): NIH AG28324, NIH HL106782, NIH UL1RR025758
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EXERCISE FREQUENCY IS ASSOCIATED WITH 
PARASYMPATHETIC ACTIVITY DURING SLEEP IN 
MIDLIFE WOMEN: THE SWAN SLEEP STUDY
Kline CE1, Irish LA1, Sternfeld B2, Buysse DJ1, Zheng H3, 
Kravitz HM4,5, Matthews KA1, Bromberger JT6, Dugan SA5,7, Hall MH1

1Department of Psychiatry, University of PIttsburgh School of 
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Introduction: Although the benefits of exercise on daytime measures 
of cardiovascular health are well recognized, whether these benefits 
extend to the sleep period are less clear. As a noninvasive measure of 
autonomic function, heart rate variability (HRV) during sleep provides 
a window into cardiovascular function during the sleep period. The pur-
pose of this study was to examine whether exercise is associated with 
HRV during sleep.
Methods: A multiethnic community-based sample of midlife women 
(N=248, 52.1±2.2 yr, body mass index [BMI]=29.0±7.2 kg/m2) partici-
pated in the Study of Women’s Health Across the Nation (SWAN) Sleep 
Study. Sleep HRV was assessed during in-home polysomnography. The 
primary HRV outcome was high frequency (HF) power (0.15-0.40 Hz), 
measured during stage 2 non-rapid eye movement (NREM) sleep and 
averaged across the whole night. Exercise frequency during the Sleep 
Study was assessed with daily diary entries; participants were catego-
rized as being inactive (< 2 d/wk of exercise) or active (≥ 2 d/wk). In ad-
dition, the Sports/Exercise Index of the Kaiser Physical Activity Survey, 
measured up to 4 times in the 6 years prior to the Sleep Study, provided 
a measure of exercise history. Participants were categorized as having 
consistently low, inconsistent/moderate, or consistently high levels of 
exercise in the 6 years leading up to the Sleep Study. Between-group dif-
ferences in HF power during NREM sleep were evaluated with analysis 
of covariance, with adjustment for relevant covariates (e.g., age, race, 
BMI, depressive symptoms).
Results: Exercise frequency during the Sleep Study was associated 
with HF power during NREM sleep (P<.001); women who exercised 
≥ 2 d/wk had significantly greater parasympathetic activity during sleep 
compared to those who exercised < 2 d/wk. Exercise history was also 
associated with HF power during NREM sleep (P=.033), with consis-
tently high exercise levels over the previous 6 years being associated 
with greater HF power than consistently low exercise levels (P=.036). 
When current and historical exercise habits were considered simultane-
ously, current exercise frequency remained significantly associated with 
HF power (P=.002) but historical exercise levels did not (P=.23).
Conclusion: These data suggest that current exercise behavior impacts 
sleep HRV to a greater extent than exercise history. Exercise may reduce 
CVD risk in part through its effects on autonomic tone during sleep.
Support (If Any): SWAN has grant support from the National Institutes 
of Health (NIH), DHHS, through the National Institute on Aging (NIA), 
the National Institute of Nursing Research (NINR) and the NIH Office 
of Research on Women’s Health (ORWH) (Grants NR004061; AG0-
12505, AG0 12535, AG012531, AG012539, AG012546, AG012553, 
AG012554, AG012495). Funding for the SWAN Sleep Study is from 
the NIA (AG019360, AG0019361, AG019362, AG019363); additional 
support provided by RR024153 and HL082610. The content of this ab-
stract is solely the responsibility of the authors and does not necessarily 
represent the official views of the NIA, NINR, ORWH or the NIH.
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HEART RATE VARIABILITY DURING DAYTIME 
RECOVERY SLEEP IN YOUNG AND MIDDLE-AGED 
ADULTS: PRELIMINARY ANALYSES
Scavone G1,2, de Courville M1,2, Baril A1,3, Larose V1,2, Smolak D1,2, 
Lanfranchi PA1,2, Carrier J1,2
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Introduction: Aging is associated with a lower ability to maintain 
sleep during daytime recovery sleep but no studies evaluated how it 
may affect heart rate variability (HRV). The aim of this study was to 
compare the effects of daytime recovery sleep on HRV in young and 
middle-aged adults.
Methods: Nine young (6F, 3M; 25.2 ± 5.5 years old) and 8 middle-
aged adults (4F, 4M ; 54.3 ± 3.3 years old) underwent a 25-hour sleep 
deprivation followed by a daytime recovery sleep. HRV was measured 
on 5-min electrocardiogram (EKG) segments during NREM2 and REM 
sleep. Mean RR interval (mRR), standard deviation of the RR interval 
(sdRR) and pNN50 were calculated. Spectral analysis was also com-
puted to derive frequency variables: low frequency and high frequency 
components in normalised unit (respectively LFn and HFn) , LF/HF 
ratio and total power (TPW), and filtered power (FPW, which is TPW - 
very low frequency components.
Results: Young adults showed higher sdRR (61.5 ± 23.2 vs 40.6 ± 
10.0, p = 0.03), pNN50 (16.9 ± 10.0 vs 7.4 ± 7.0, p = 0.04), TPW (4504 
± 3121 vs 1927 ± 1000, p = 0.04) and FPW (3515 ± 2773 vs 1166 ± 
732, p = 0.04) than middle-aged adults during NREM2 sleep. During 
REM sleep, young subjects tended to show higher FPW than middle-
aged adults (3551 ± 2510 vs 1540 ± 1142, p = 0.06). No other effects of 
age were found.
Conclusion: Middle-aged adults showed indications of lower HRV 
during daytime recovery sleep especially during NREM2 sleep. These 
results suggest that daytime recovery sleep in middle-aged adults is 
accompanied with a higher activation of the autonomic nervous sys-
tem than in young adults. Comparisons with a baseline nocturnal 
sleep episode will determine whether these age-related effects differ 
in habitual conditions.

1166
BEHAVIORAL CIRCADIAN ACTIVITIES CONTRIBUTING 
TO AGE-DIFFERENCES IN DYSREGULATION OF SOCIAL 
RHYTHMICITY
Dautovich ND1, McCrae C2

1Department of Psychology, University of Alabama, Tuscaloosa, AL, 
USA, 2Department of Clinical and Health Psychology, University of 
Florida, Gainesville, FL, USA

Introduction: The overall behavioral circadian rhythm of older adults has 
been identified as more regular compared to younger adults (e.g., higher 
Social Rhythm Metric - 17 scores; SRM-17). Overall regularity has been 
associated with positive outcomes such as better sleep. What remains un-
clear, however, is which specific circadian activities contribute to regular-
ity/irregularity in older adults compared to younger adults. The present 
study decomposed the SRM-17 into component activities to uncover 
which specific activities contribute to age differences in regularity. Identi-
fying specific sources of behavioral irregularity for each age group could 
lead to the development of targeted interventions to increase regularity.
Methods: 50 younger and 50 older community-dwelling adults com-
pleted 14-consecutive days of the SRM-17. Activities were included in 
the analysis if completed by at least 75% of the participants. Variabil-
ity in daily activities was calculated by determining the intra-individual 
standard deviation (iSD) for each activity variable. Age-group differ-
ences in variability in 13 activities were analyzed by MANOVA.
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Results: There was a significant age group effect [F(13, 71) 11.31, 
p<.001, η2]. Follow-up ANOVAs revealed that “out of bed”, “first so-
cial contact”, meals, “first time outside”, “evening snack”, and “bed-
time” activities were significantly more dysregulated for younger adults. 
First “TV” viewing was significantly more dysregulated for older adults. 
Examination of iSDs revealed for both age groups, the five most dys-
regulated activities were: “first social contact”, “first time outside”, “be-
ginning work”, “TV viewing”, and “return to home” activities.
Conclusion: These results identify the specific activities that contrib-
ute to age differences in dysregulation of behavioral circadian rhythms. 
Interestingly, there are age commonalities in which activities are most 
susceptible to dysregulation (“first social contact”, “first time outside”, 
“beginning work”, “TV viewing”, and “return to home”). Future re-
search is needed to examine these activities in relation to sleep outcomes 
to determine which activities are most associated with good/poor sleep.
Support (If Any): American Psychological Association Science 
Directorate

1167
WHO BENEFITS FROM CBT FOR INSOMNIA IN PRIMARY 
CARE? LONGITUDINAL RESULTS FROM THE LIFESTYLES 
TRIAL
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Rybarczyk B4, Vitiello MV5
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Introduction: Epidemiological studies support the high prevalence of 
co-morbid osteoarthritis (OA) pain and insomnia in older adults. Pain 
and sleep disturbance have reciprocal effects, suggesting that integration 
of their treatment could have widespread benefits. We previously report-
ed on Lifestyles, the first large RCT enrolling OA patients through pop-
ulation-based screening with broad eligibility criteria. After 9-months, 
an integrated CBT intervention for pain and insomnia (CBT-PI) was as-
sociated with more favorable sleep outcomes than either CBT for pain 
(CBT-P) or education only control (EOC). Here we report the durability 
of treatment effects at 18 months.
Methods: 367 older adults with co-morbid OA and insomnia were ran-
domized to three groups: CBT-PI, CBT-P and EOC. Outcome data were 
available for 320 participants at 18 months. We employed a modified 
intention-to-treat analysis using multiple imputation methods and lin-
ear regression, controlling for baseline depression, cognitive status, and 
pain/hypnotic medication use.
Results: The treatment effect (adjusted mean difference; AMD) on in-
somnia severity (Insomnia Severity Index) in persons receiving CBT-PI 
compared to EOC was -1.89 (95% Confidence interval -2.83, -0.86) over 
9 months. At 18 months the AMD for insomnia severity was reduced to 
-0.86 (-2.19, 0.46). There were no significant treatment differences in 
pain severity (Graded Chronic Pain Scale) at either time point. However, 
post-hoc exploratory analyses of participants with greater insomnia and 
pain severity scores at baseline (N=98) showed significant 18-month re-
ductions in pain severity comparing CBT-PI versus EOC (AMD=-0.89 
[-1.74, -0.03]), and a moderate treatment effect for insomnia severity 
(AMD=-1.43 [-4.63, 1.78]). There were still no differences between 
CBT-P and EOC arms.
Conclusion: Results suggest targeting patients with significant pain and 
insomnia for CBT interventions may be needed to achieve sustained 
clinically meaningful improvements in sleep over time. Results further 
suggest that there is no particular benefit in combining CBT interven-
tions for pain and insomnia.
Support (If Any): Grant #R01-AG031126
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MATTER HYPERINTENSITY VOLUME IN AN ELDERLY 
COHORT: THE NORTHERN MANHATTAN STUDY
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Introduction: Self-reports of sleep duration is associated with cardio-
vascular morbidity and mortality, but there is limited data evaluating 
white matter hyperintensity volume (WMHV), a marker of cerebral 
small vessel disease. We hypothesized that short and long sleep would 
be associated with greater WMHV.
Methods: We conducted a cross-sectional analysis in the population-
based Northern Manhattan Study. We used quantitative MRI methods to 
measure WMHV and self-reported sleep hours was assessed during an-
nual telephone follow up. We used multivariable linear regression mod-
els to assess the association between the categories of short (< 6 hours) 
and long (≥ 9 hours) sleep duration with log-transformed WMHV as a 
proportion of total cranial volume, using 6-8.9 hours as the reference. 
We explored interactions between the sleep categories and the covari-
ates. Stratified analysis was performed if the interaction was p < 0.1.
Results: Among 1244 participants (mean age 70 ± 9 years, 61% women 
and 68% Hispanics), short sleep was seen in 23% (n=293) and long 
sleep in 10% (n=121). Long sleep (β = 0.178; p = 0.0346), but not short 
sleep (β = -0.053; p = 0.3571), was associated with greater log-WMHV 
adjusting for age, sex, education, race/ethnicity, medical insurance, alco-
hol, tobacco, diabetes mellitus (DM), hypertension, cardiac disease and 
sleep apnea risk. We observed an interaction between sleep duration and 
DM with log-WMHV (p = 0.0684). Stratified analysis showed an asso-
ciation between long sleep and greater WMHV only in those with DM 
(β=0.323; p= 0.0392), but not in non-diabetics (β=0.067; p = 0.4148) 
adjusting for covariates. Short sleep was not associated to WMHV in 
DM (p=0.3861) and in non-diabetics (p=0.5779).
Conclusion: Long sleep duration was associated with a greater burden 
of white matter lesions in this stroke-free urban sample. We found evi-
dence of greater WMHV among long sleepers who were also diabetic, 
suggesting a possible synergistic effect.
Support (If Any): This work was supported by grants from the Nation-
al Institute of Neurological Disorders and Stroke: Supplement to R37 
NS029993 (AR); R37 NS029993 (RLS, MSVE, TR, CW, BBA; K24 
NS 062737 (TR); and Evelyn F. McKnight Brain Institute (CW, RLS, 
and TR).
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EFFECTS OF THE OVARIAN CYCLE ON SYMPATHETIC 
NEURAL AND CARDIOVASCULAR CONTROL DURING 
TOTAL SLEEP DEPRIVATION IN HUMANS
Carter JR1, Durocher JJ1,2, Yang H1, Larson RA1
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Introduction: Recent work suggests sympathetic neural reactivity to 
24-hour total sleep deprivation (TSD) differs between men and women. 
While the role of the ovarian cycle in sympathetic neural reactivity to 
TSD remains unknown, evidence is accumulating to suggest that the 
midluteal (ML) phase of the ovarian cycle is sympathoexcitatory. There-
fore, we hypothesized increased sympathetic neural activity during the 
ML phase when compared to the early follicular (EF) phase of the ovar-
ian cycle in sleep deprived women.
Methods: Blood pressure, heart rate and muscle sympathetic nerve ac-
tivity (MSNA) were measured during 10 min supine rest in 13 eumenor-
rheic women (age, 20±1 yrs). Each subject was tested twice after TSD: 
once during the EF phase and once during the ML phase (randomized, 
crossover design). Venous blood samples were measured prior to base-
line to determine plasma estradiol and progesterone levels. Data were 
analyzed using paired t-tests (EF vs. ML).
Results: Estradiol (30±2 to 65±8 pg/ml, p=0.001) and progesterone 
(1.7±0.2 to 4.6±0.8 ng/ml, p=0.002) were significantly higher during the 
ML phase. Systolic (101±2 to 98±2 mmHg, p=0.036) and mean (75±2 
to 72±1 mmHg, p=0.039) blood pressures were significantly elevated 
during the EF phase of TSD when compared to ML phase. In contrast, 
resting MSNA (13±2 to 13±3 bursts/min, p>0.05) and heart rate (60±2 
to 61±2 beats/min, p>0.05) were not significantly different between 
phases after TSD.
Conclusion: Contrary to our original hypothesis, the ML phase was not 
associated with sympathoexcitation in sleep deprived premenopausal 
women. However, our data reveal lower blood pressure during the ML 
phase in sleep deprived women.
Support (If Any): Supported by NIH (HL-098676)
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Introduction: In the non-pregnant population short sleep duration is as-
sociated with elevated glucose levels. Elevated glucose in pregnancy is 
linked with poor pregnancy outcomes and emerging data suggest that 
poor sleep in pregnancy may be associated with increased glucose. The 
goal of this study was to investigate whether short sleep duration in preg-
nancy is associated with elevated glucose levels in pregnant women.
Methods: Pregnant women provided self-report assessments of sleep 
duration. Results of their clinical 50g-load oral glucose tolerance test 
(OGTT) were extracted from their medical records. Elevated glucose 
levels were considered present when the OGTT was ≥140mg/dl. Women 
were classified as having short sleep duration if they reported ≤6 hours 
of sleep/night, normal sleep duration if 7-9 hours/night, and long sleep 
duration if ≥10 hours/night.
Results: Overall, 1,121 women were included (n=60 short sleepers, 
n=278 long sleepers, and the remainder reported normal sleep duration). 
Mean age was 30.0±5.7 years and 25% were obese prior to pregnancy. 
Compared to those with normal sleep duration (120.6±32.3mg/dl), glu-
cose levels were not different for either short sleepers (120.0±40.6mg/dl) 
or long sleepers (118.6±35.6mg/dl). Obese women had higher glucose 

levels than lean women regardless of sleep duration; 135.4±34.2mg/dl 
vs. 115.9±30.1mg/dl (p<0.001) for those with normal sleep duration, 
141.7±58.0mg/dl vs. 109.1±31.7mg/dl (p<0.001) for short sleep dura-
tion, and 123.5±34.1mg/dl vs. 116.8mg/dl (p=0.21) for long sleep dura-
tion. Compared to lean women with normal sleep duration, only obese 
women with normal sleep had an increased odds ratio for elevated glu-
cose levels: [OR 3.8; 95%CI 2.5-5.8, p<0.001].
Conclusion: Obesity plays a major role in glucose levels of pregnant 
women. This study does not support a role for sleep duration in glucose 
levels of pregnant women.
Support (If Any): The Gene and Tubie Gilmore Fund for Sleep Re-
search, the University of Michigan Institute for Clinical and Health 
Research (MICHR) grant UL1RR024986, MICHR seed pilot grant 
F021024, and the National Heart, Lung, and Blood Institute (R21 
HL089918).

1171
IT’S NOT ALL ABOUT THE BABY’S SLEEP: A QUALITATIVE 
STUDY OF FACTORS INFLUENCING LOW-INCOME 
MOTHERS’ SLEEP QUALITY
Zambrano DN1, Mindell JA1, Reyes NR2, Herring SJ2

1Psychology, Saint Joseph’s University, Philadelphia, PA, USA, 
2Medicine, Temple University, Philadelphia, PA, USA

Introduction: More than 80% of mothers experience poor sleep quality 
in the first few months after childbirth. While several studies suggest 
that baby’s sleep is primarily the cause, these investigations are limited 
by lack of socio-economic and racial/ethnic diversity along with the use 
of closed-ended questions that may inhibit mothers’ responses. Little is 
known about the contextual factors and beliefs influencing low-income 
mothers’ sleep quality.
Methods: Semi-structured interviews were conducted with 18 low-in-
come, African-American mothers. All participants were non-depressed 
(Edinburgh Postnatal Depression Scale scores < 9), had healthy single-
ton babies, and were between 3 to 5 months postpartum at the time of 
interview. Questions focused on barriers and facilitators to getting a 
good night’s sleep. Each interview lasted 1 hour and was recorded and 
transcribed verbatim. Two readers independently coded the interview 
transcripts to identify recurrent themes.
Results: Although infant’s sleep improved from birth to 3 months post-
partum, the majority of mothers (83%) felt their own sleep quality re-
mained poor. Ten themes emerged around internal and external barriers 
and facilitators to getting a good night’s sleep. Internal factors primar-
ily influenced mothers’ ability to fall asleep: barriers included worry/
anxiety and lack of personal control over sleep; facilitators included time 
management and patience. External factors most often influenced sleep 
maintenance or interfered with mothers’ bedtime and rise time: barriers 
included work/school, television viewing, household chores, and lack 
of a bedtime routine for mother and baby; facilitators included family 
support and maturation of baby’s circadian rhythm.
Conclusion: Low-income mothers reported that their infants were not 
the primary cause for continued poor postpartum sleep quality after the 
newborn period. Rather, it was the mothers who kept themselves awake, 
along with external factors that were independent of infants’ sleep pat-
terns, including work/school/home commitments and television view-
ing. Interventions emphasizing relaxation techniques, planning, and the 
importance of family support may help improve low-income mothers’ 
sleep quality.
Support (If Any): K23HL106231
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ARE OBJECTIVELY MEASURED HOT 
FLASHESASSOCIATED WITH POORER SLEEP QUALITY? 
AN INVESTIGATION WITHIN THE “MECHANISMS OF 
MENOPAUSAL OBSTRUCTIVE SLEEP APNEA (MEMOSA) 
STUDY
Sands M1, Jackson N1, Ratcliffe S2, Schwab R1, Freeman EW3, 
Pien GW1

1Center for Sleep and Circadian Neurobiology, University of 
Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA, 
2Center for Clinical Epidemiology and Biostatistics, University of 
Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA, 
3Department of Obstetrics and Gynecology, University of Pennsylvania 
Perelman School of Medicine, Philadelphia, PA, USA

Introduction: Sleep disturbances, including hot flashes (HF), increase 
among women during the menopausal transition. Limited evidence 
exists regarding underlying physiology. We hypothesized that using 
validated subjective scales, objectively measured HFs would increase 
insomnia levels and result in poorer overall sleep quality.
Methods: We conducted this study among 186 midlife African American 
and Caucasian women in the MeMOSA Study (ages 45-57). Insomnia 
(primary outcome) was measured by the Women’s Health Initiative In-
somnia Rating Scale (WHIIRS); sleep quality (secondary outcome) was 
assessed by the Pittsburgh Sleep Quality Index (PSQI). HFs were ob-
jectively assessed using sternal skin conductance monitoring (BioLog). 
Objective sleep assessments were evaluated at baseline using polysom-
nography. Logistic regression models estimated objective HFs as predic-
tors of subjective sleep measures at baseline. Generalized Estimating 
Equations (GEE) utilized the longitudinal data in a repeated-measures 
regression analysis to estimate associations of HFs with insomnia and 
sleep quality over annual follow-up (up to 3 yrs) independent of age, 
race/ethnicity, BMI, anxiety, and AHI.
Results: At baseline, 67% of women were postmenopausal, 14% were 
perimenopausal and 19% were premenopausal. Twenty-nine percent of 
women experienced HFs. Significant differences between women with/
without objectively measured HFs included age, menopausal status, 
BMI, diabetes, % Stage II and % REM. In fully adjusted models, HFs 
significantly predicted high insomnia scores (WHIIRS≥9) (OR=2.09, 
95% CI 1.02-4.02), but did not significantly predict poor sleep qual-
ity (PSQI>5) (OR=0.73, 95% CI 0.35-1.55) at baseline. In longitudinal 
analyses, HFs did not significantly predict insomnia scores (OR=1.90; 
95% CI 0.93-2.91) or sleep quality (OR=0.74; 95% CI 0.45-1.35).
Conclusion: Objectively measured HFs predicted increased insomnias-
ymptoms at baseline but not sleep quality at baseline or longitudinally 
among midlife women. Significant differences persisted between wom-
en with/without HFs for sleep architecture, demographics and health 
characteristics.
Support (If Any): T32HL07713-19; RO1 HL085695

1173
TIME SINCE SEPARATION PREDICTS CHANGES IN TST IN 
RECENTLY SEPARATED MEN
Krietsch KN, Dawson S, Cook JD, Sbarra DA, Mehl MR, Bootzin R
Psychology, University of Arizona, Tucson, AZ, USA

Introduction: Marital separation and divorce are associated with sub-
stantial risk for poor health outcomes, with sleep as a probable mecha-
nism linking psychological, behavioral, and social responses to divorce 
with health-relevant endpoints. However, no study has researched lon-
gitudinal changes in sleep following divorce. This five month longitu-
dinal study aimed to investigate changes in total sleep time (TST) as a 
function of time since physical separation from the ex-spouse, as well as 
explore potential gender differences in this relationship.
Methods: Participants included 26 women and 9 men who had expe-
rienced a marital separation or divorce within the past 5 months. Par-

ticipants kept a sleep diary for one week out of the month for 5 months. 
Time since physical separation from the ex-spouse was recorded at each 
of these 5 time points and was used to predict changes in TST.
Results: Multiple regression revealed a main effect of time since separa-
tion (R2 = .03, p = .04) on TST, as well as a main effect of sex on TST 
(R2 = .05, p = .01). Furthermore, there was support for a two-way time 
by sex interaction (R2 = .09, p = .01) on TST. Deconstruction of the 
two-way time by sex interaction revealed the main effect of time since 
separation was significant for men (p = .00, R2 = .21, b = .11), but not 
women (p = .99).
Conclusion: These findings show that both time since separation and 
sex predicted changes in TST. Specifically, men exhibited an increase of 
11 minutes per month in TST over time, whereas women showed neither 
an increase nor a decrease in TST. These findings provide insight into 
gender differences in how men and women recover following divorce, 
and may pinpoint sleep as an important point of intervention for women, 
specifically.
Support (If Any): National Institute of Child Health and Human Devel-
opment of NIH: HD069498

1174
ARE IMMIGRATION STATUS AND ACCULTURATION 
ASSOCIATED WITH SLEEP COMPLAINTS? AN 
INVESTIGATION OF CHINESE, JAPANESE, AND HISPANIC 
WOMEN IN THE STUDY OF WOMEN’S HEALTH ACROSS 
THE NATION (SWAN)
Hale L1, Troxel WM3, Hall MH2, Matthews KA2, Kravitz HM4

1Preventive Medicine, Stony Brook University, Stony Brook, NY, 
USA, 2Department of Psychiatry, University of Pittsburgh, Pittsburgh, 
PA, USA, 3RAND Corporation, Pittsburgh, PA, USA, 4Preventive 
Medicine, Rush University, Chicago, IL, USA

Introduction: Mexican immigrants to the US report longer sleep dura-
tion and fewer sleep complaints than their US-born counterparts, but 
the reasons underlying this “healthy immigrant effect” remain uncertain. 
To investigate whether this effect extends to other immigrant groups, 
we examined whether prevalences of self-reported sleep complaints are 
lower among Hispanic, Chinese, and Japanese immigrant women com-
pared to their US-born ethnic counterparts. We also examined whether 
(1) sociodemographic and psychosocial characteristics and (2) language 
acculturation accounted for these differences.
Methods: We analyzed cross-sectional data from Hispanic (n=197), 
Chinese (n=230), and Japanese (n=275) women (mean age=46) partici-
pating in the Study of Women’s Health Across the Nation (SWAN), 414 
of whom are first-generation immigrants.
Results: Questionnaires were used to assess sleep complaints, race/
ethnicity, immigrant status, language acculturation (use of English lan-
guage), and sociodemographic and psychosocial variables. Approxi-
mately one quarter of first-generation immigrant women reported any 
sleep complaint compared to 37% of those who were US-born. Multi-
variable adjusted logistic regression analyses showed that first-genera-
tion immigrants had lower odds of reporting any sleep complaints (OR 
= 0.45, p<.001), compared to US-born women of the same race/ethnic 
group. Women without full language acculturation had lower odds of 
reporting sleep disturbances; adjustment for language acculturation sta-
tistically mediated 51.5% (95% CI 34.4-98.2) of the association between 
immigrant status and sleep complaints.
Conclusion: Hispanic, Chinese, and Japanese immigrants were less 
likely to report sleep complaints than their US-born ethnic counterparts; 
a finding largely explained by level of acculturation.
Support (If Any): The Study of Women’s Health Across the Nation 
(SWAN) has grant support from the National Institutes of Health (NIH), 
DHHS, through the National Institute on Aging (NIA), the National In-
stitute of Nursing Research (NINR) and the NIH Office of Research on 
Women’s Health (ORWH) (Grants NR004061; AG012505, AG012535, 
AG012531, AG012539, AG012546, AG012553, AG012554, AG012495 
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and The SWAN Repository (AG017719)). Wendy Troxel’s time is sup-
ported by K award HL093220. The content of this abstract is solely the 
responsibility of the authors and does not necessarily represent the of-
ficial views of the NIA, NINR, ORWH or the NIH.

1175
INFLUENCE OF SMOKING STATUS ON SLEEP OF WOMEN 
WITH INSOMNIA - EVIDENCE FROM ONE THOUSAND 
POLYSOMNOGRAPHIES
Fiori CZ1, Righi CG1, Lenz MD2,3, Kim LJ4, Baum G6, Martins EF5, 
Pellisoli F5, da Silva RP1, Perini S3, Martinez D1,2,3

1Cardiology and Cardiovascular Sciences, Universidade Federal do 
Rio Grande do Sul (UFRGS), Porto Alegre, Brazil, 2Medicine: Medical 
Sciences, Sleep Clinic, Porto Alegre, Brazil, 3Medicine: Medical 
Sciences, UFRGS, Porto Alegre, Brazil, 4Biomedicine, Universidade 
Federal de Ciências da Saúde de Porto Alegre (UFSCPA), Porto 
Alegre, Brazil, 5Cardiology Division, Hospital de Clínicas de Porto 
Alegre (HCPA), Porto Alegre, Brazil, 6Biology, UFRGS, Porto Alegre, 
Brazil

Introduction: It has been reported that smokers develop insomnia 
symptoms and polysomnographic evidence of disturbed sleep. The im-
portance of controlling smoking status in the assessment of insomnia 
patients remains unclear. Women are more likely to suffer insomnia 
symptoms and are more affected by smoking.
Methods: Female patients referred for polysomnography to investigate 
a chief complaint of insomnia were included sequentially. They an-
swered a questionnaire on smoking status before undergoing standard 
full-night baseline polysomnography.
Results: Of the 1004 women included, 113 were current smokers and 
180 ex-smokers. Current smokers reported consuming 15±12 cigarettes/
day, ranging from 1 to 60. The mean (±SD) age of non-smokers, smok-
ers, and ex-smokers was, respectively 45±12, 45±11, and 49±11 years, 
body mass index was 24.6±4.9, 25.9±5.7, and 25.3±4.6 kg/m2, sleep 
efficiency was 76±16, 76±14, 76±16%, and the apnea-hyponea index 
was 4.9±8.5, 5.2±7.9, and 5.4±8.6/hour. Among non-smokers, smok-
ers, and ex-smokers, ANOVA showed significant differences in poly-
somnographic variables: percentage of stage 1 (7.8±3.8, 8.6±4.4, and 
8.4±4.3), time with oxygen saturation below 90% (2.25±9.9, 5.9±24, 
and 5.7±18 minutes), and REM density. Tukey’s B test showed differ-
ence only in REM density between non-smokers (20±9%) and both 
smokers (23±10%) and ex-smokers (22±9%). Number of cigarettes 
consumed significantly correlated with five of the 25 polysomnographic 
variables studied: negatively with sleep time and positively with laten-
cies to N1, N2 and N3 sleep stages, and with REM density. In linear 
regression models, adjusting for age and apnea-hypopnea index, the 
correlations remained significant, except for latency to stage N1 that is 
explained by age.
Conclusion: The present results confirm that smoking influences sleep 
quality-related polysomnographic variables, indicating the importance 
of assessing smoking status in women with insomnia. Ex-smokers main-
taining sleep patterns similar to smokers might suggest long-term dam-
age to sleep-related neuroendocrine systems.

1176
OVARIAN CYCLE, TOTAL SLEEP DEPRIVATION, AND 
CARDIOVASCULAR REACTIVITY IN HUMANS
Yang H1, Durocher JJ1,2, Larson RA1, King ME1, Carter JR1

1Kinesiology and Integrative Physiology Department, Michigan 
Technological University, Houghton, MI, USA, 2Biological Sciences, 
Michigan Technological University, Houghton, MI, USA

Introduction: Exaggerated cardiovascular reactivity (CVR) to labora-
tory stressors such as mental stress are associated with increased risk of 
hypertension. We recently reported exaggerated CVR after 24-hour total 
sleep deprivation (TSD), but the influence of the ovarian cycle was not 

determined. The midluteal (ML) phase of the ovarian cycle has been 
suggested to be sympathoexcitatory, thus we hypothesized an augment-
ed CVR to acute stressors during the ML phase when compared to the 
early follicular (EF) phase after nights of TSD.
Methods: Blood pressure and heart rate responsiveness to a 5 min 
mental stress trial and 2 min cold pressor test (CPT) trial were mea-
sured in 13 eumenorrheic women (age, 20±1yrs). Forearm vascular 
conductance (FVC) responses were also measured during the mental 
stress trial. Each subject was tested twice after TSD: once during the 
EF phase and once during the ML phase (randomized, crossover de-
sign). Venous blood samples were measured prior to baseline to deter-
mine plasma estradiol and progesterone levels. Data were analyzed with 
repeated-measures ANOVA.
Results: Estradiol (30±2 to 65±8pg/ml, p=0.001) and progesterone 
(1.7±0.2 to 4.6±0.8ng/ml, p=0.002) were significantly higher during the 
ML phase. Blood pressure (Δ7±2 and Δ9±2mmHg, phase x time p>0.05), 
heart rate (Δ18±2 and Δ18±2beats/min, phase x time p>0.05) and FVC 
(Δ65±17 and Δ40±9%, phase x time p>0.05) responses to mental stress 
were not different between the EF and ML phases, respectively. Similar-
ly, blood pressure (Δ16±4 and Δ14±2mmHg, phase x time p>0.05) and 
heart rate (Δ10±2 and Δ10±2beats/min, phase x time p>0.05) responses 
to CPT were not different between the EF and ML phases, respectively.
Conclusion: Although previous work demonstrates that TSD elicits 
augmented CVR to mental stress and CPT, the ovarian cycle does not 
appear to influence CVR in sleep deprived eumenorrheic women.
Support (If Any): Supported by NIH (HL-098676)

1177
YOUNG WOMEN WITH INSOMNIA EXPERIENCE MORE 
SEVERE MENSTRUAL PAIN
Woosley J, Lichstein KL
Psychology, University of Alabama, Tuscaloosa, AL, USA

Introduction: Research indicates that poor sleep can result in increased 
perception of pain intensity. However, there has been no published re-
search exploring the possibility that women with insomnia may experi-
ence more severe menstrual pain.
Methods: Eighty-nine female participants were recruited from an in-
troductory music class and a psychology department subject pool. Par-
ticipants were screened for severe psychiatric and medical problems, 
sleep disorders other than insomnia, and use of sleep-active drugs in the 
evening (with the exception of those taken for insomnia). At the start of 
the study, participants completed an investigator-designed questionnaire 
assessing for ICSD-2 insomnia criteria. Participants then completed 
sleep diaries for 5 weeks. On the second day of menses, participants 
completed a version of the Brief Pain Inventory (BPI) modified to spe-
cifically address menstrual pain during the previous 24 hours. Based on 
responses to the ICSD-2 questionnaire and quantitative sleep diary cri-
teria (Lineberger et al., 2006), 14 of the 89 participants met criteria for a 
diagnosis of insomnia.
Results: Two one-way ANOVAs were conducted using BPI ratings of 
menstrual pain severity at its worst and ratings of interference with daily 
activities resulting from menstrual pain as dependent variables. Using a 
Bonferroni adjusted alpha level of .025, a diagnosis of insomnia diag-
nosis predicted increased menstrual pain severity (F = 7.11, p = .009, 
ηρ

2 = .075) and interference (F = 6.03, p = .016, ηρ
2 = .065).

Conclusion: This research suggests that, compared to young women 
not having insomnia, young women with insomnia may experience 
more severe menstrual pain and increased impairment as a result of 
menstrual pain. Future research is needed to determine the direction of 
causality and whether treatment of one condition influences the severity 
of the other.
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DESCRIPTIVE STUDY OF SLEEP IN FEMALES WITH 
INFERTILITY
Henriquez KA1, Ibrahim S1, Flyckt R2, Tantibhedhyangkul J2

1Cleveland Clinic Sleep Disorders Center, Neurological Institute, 
Cleveland Clinic, Cleveland, OH, USA, 2Department of Obstetrics and 
Gynecology, Cleveland Clinic, Cleveland, OH, USA

Introduction: Infertility is common in women. Studies in men with in-
fertility suggest associations with sleep and sleep apnea. Women who 
report trouble with sleep may also report more infertility. However, no 
study has been performed to fully evaluate the sleep in infertile women.
Methods: This is a survey based retrospective study in women who 
visited the infertility clinic at Cleveland Clinic at Cleveland, from 
2009-2012. Patients were invited by email to complete an online survey 
captured in a REDCap database. The survey included women’s health 
history and sleep history. The following sleep measures were used: 
Sleepiness using Epworth Sleepiness Scale (ESS) >10; risk of Obstruc-
tive sleep apnea using the Sleep Apnea Scale of the Sleep Disorders 
Questionnaire (SA-SDQ), the Berlin; insomnia using the short Pitts-
burgh Insomnia Rating Scale-2 (PERS-2), depression using the Patient 
Health Questionnaire-9 (PHQ-9). Fertile women were compared with 
non-fertile women. Non response bias was evaluated by examining de-
mographics of the non-respondents.
Results: There were 300 respondents of 3058 email invitations. Of 
those, 18 were not infertile and were used as controls. There were no 
differences in respondents vs. non-respondents in BMI and age. Infertile 
women were not different than non-infertile in age (≥ 35 P= 0.4565) or 
BMI (≥ 30 P= 0.6519). There were no differences in sleep measures 
between infertile and non-infertile women: sleepiness 96.9 % vs. 100 
% (P= 0.8306); OSA 3.09 % vs. 0% (P=0.8306). Total sleep time < 6 
hours 18.33 % vs. 5.56 % (0.5621); Depression 17.67 % vs. 37.50 % 
(P=0.3523) and RLS 11.06 % vs. 11.11 % (P=0.8895).
Conclusion: Infertile women have high rates of sleepiness. However, no 
differences were found in sleep measures when comparing infertile to 
non-infertile women. Study was limited by retrospective review.

1179
THE RISK OF OBSTRUCTIVE SLEEP APNEA (OSA) IN 
INFERTILE WOMEN WITH AND WITHOUT POLYCYSTIC 
OVARIAN SYNDROME
Kolaczynski K1, Ibrahim S1, Flyckt R2, Tantibhedhyangkul J2

1Cleveland Clinic Sleep Disorders Center, Neurological Institute, 
Cleveland Clinic, Cleveland, OH, USA, 2Section of Reproductive 
Endocrinology and Infertility, Department of Obstetrics and 
Gynecology, Cleveland Clinic, Cleveland, OH, USA

Introduction: The risk of OSA is higher in women with PCOS. Among 
all the etiologies of infertility, PCOS is the most common metabolic 
cause in the U.S. There are limited data examining the association be-
tween OSA and PCOS in infertile women.
Methods: A survey was administered to women referred to Cleve-
land Clinic’s Infertility clinic between September 2009-2011. Patients 
completed the survey online and submitted data into REDCap elec-
tronic database. A cross-sectional study was conducted to estimate the 
risk of OSA, determined by the Berlin questionnaire, and other sleep 
measures were obtained. Descriptive statistics were calculated; mul-
tivariable logistic regression analyses determined associations with 
risk of OSA.
Results: Among 260 women, 152/260 (58%) were >35 years and 
91/260 (35%) had BMI >30. 52/260 (20%) had PCOS. 22/52 (42%) 
PCOS women had risk of OSA compared with 65/208 (31%) non-PCOS 
women (p=0.14). PCOS women had higher rates of obesity (BMI>30) 
compared to non-PCOS women (60% vs. 29%) (p<0.0001). Multivari-
able logistic regression modeling demonstrated a statistically significant 
association between BMI and risk of OSA (OR=16.6, p<0.0001). There 

was no association between age (OR=1.2, p=0.67) and PCOS (OR=0.69, 
p=0.38) with risk of OSA.
Conclusion: Controlling for age and BMI, no association between 
PCOS and risk of OSA was seen in contrast to prior studies comparing 
small samples of obese PCOS and reproductively normal women. Our 
use of a larger sample with heterogeneity of BMI, restriction to infertile 
women, and use of a surrogate outcome could explain this difference. 
Perhaps an unknown factor related to infertility is associated with risk 
of OSA in this patient population. Further studies are needed to examine 
effects of OSA on infertility.

1180
INSOMNIA AND OBSTRUCTIVE SLEEP APNEA IN WOMEN 
SEEKING INFERTILITY TREATMENT IN AN ASSISTED 
REPRODUCTION CLINIC
Ioja S1, Leondires M2, Weir I1,3

1Sleep Disorders Center, Norwalk Hospital, Norwalk, CT, USA, 
2Reproductive Medicine Associates of Connecticut, Norwalk, CT, 
USA, 3Department of Pulmonary and Critical Care, Norwalk Hospital, 
Norwalk, CT, USA

Introduction: Infertility is a common, complex disorder with important 
medical, psychological and socioeconomic consequences. Despite the 
high prevalence of both infertility and sleep disorders, surprisingly little 
research to date has focused on their relationship. The aim of the study was 
to assess the prevalence of insomnia and obstructive sleep apnea (OSA) 
in women seeking infertility treatment in an assisted reproduction clinic.
Methods: We surveyed consecutive women during their first visit for 
evaluation of infertility at a subspecialty clinic. We used the Insomnia 
Severity Index (ISI) to evaluate for insomnia and the Berlin Question-
naire (BQ) as a screening tool for OSA. Demographic data and infertility 
etiology was acquired from the medical record. Statistical analysis was 
performed using the Fisher’s exact test.
Results: The 74 participants included in the analysis were 35.8± 4.2 
years old and had a mean body mass index (BMI) of 25.9±5.5. Male 
factor infertility was identified in 16%. For the remaining women, the 
etiology of infertility in the sample was the following: anatomical cause 
23%, polycystic ovarian syndrome (PCOS) 15%, diminished ovarian re-
serve (DOR) 16%, other ovulatory dysfunction 8%, other cause 6%, and 
idiopathic infertility 32%. High risk for OSA on the BQ was observed 
for 12.1% and 21.6% of women reported snoring. Subjects with a high 
risk BQ were more likely to have a diagnosis of PCOS, DOR or Idio-
pathic infertility (89% vs. 48%, p=0.03). Insomnia (ISI score ≥8) was 
identified in 35% of women and was roughly evenly distributed amongst 
the different diagnostic categories. There was no correlation between ISI 
scores and BQ risks.
Conclusion: Infertile women who are at high risk for OSA based on the 
BQ are more likely to have a diagnosis of PCOS, DOR or Idiopathic 
infertility. There is high prevalence of insomnia in women seeking infer-
tility treatment. These findings raise questions for future studies looking 
at the impact of the diagnosis and treatment of sleep apnea and insomnia 
on infertility treatment outcomes.

1181
DAYTIME NAPPING AND INSOMNIA SYMPTOMS IN 
WOMEN DURING THE FIRST TRIMESTER OF PREGNANCY
Lin W, Tsai S
Department of Nursing, National Taiwan University College of 
Medicine, Taipei, Taiwan

Introduction: Daytime napping is a common sleep behavior during 
pregnancy. However, little is known about its influences on nighttime 
sleep and insomnia severity in pregnant women. The purposes of this 
study were to describe daytime napping and nighttime sleep behaviors 
among first-trimester pregnant women and compare nighttime sleep and 
insomnia severity in nappers and non-nappers.
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Methods: Twenty-four healthy first-trimester pregnant women (31.3 ± 
3.6 years of age; 10.2 ± 2.9 weeks of pregnancy) wore a wrist actigragh 
for 7 consecutive days and completed the Chinese version of the Insom-
nia Severity Index (ISI-C). Descriptive statistics and t-tests were used to 
describe women’s sleep patterns.
Results: For the entire group, mean actigraphy-derived nighttime sleep 
duration, nighttime sleep efficiency, daytime nap duration, and 24-hour 
sleep duration were 439.0 ± 48.2 minutes, 84.3 ± 4.0%, 37.7 ± 26.5 min-
utes, and 476.76 ± 55.4 minutes, respectively. Eleven women (45.8%) had 
the ISI-C scores ≧9, indicating clinically significant insomnia symptoms. 
Only three women did not nap over the entire week. Therefore, 13 women 
(54.2%) who napped ≧4 days were arbitrarily defined as nappers, and 
11 (45.8%) who napped <4days were defined as non-nappers. Daytime 
nap duration among nappers was significantly longer than non-nappers 
(52.3 ± 19.8 minutes versus 20.5 ± 23.2 minutes; p=0.001). There were no 
statistically significant differences in actigraphy-derived nighttime sleep 
duration, nighttime sleep efficiency, and 24-hour sleep duration between 
nappers and non-nappers. However, mean ISI-C scores among nappers 
were 9.0 ± 6.4, a score that reaches the criteria for clinical insomnia.
Conclusion: Women who nap during the first trimester of pregnancy are 
likely napping as a way to compensate for poor nighttime sleep.
Support (If Any): This study was partially supported by National Sci-
ence Council in Taiwan.

1182
PREGNANCY AND SLEEP DISTURBANCES: AN 
EXAMINATION OF NHANES 2005-2006
Hill LT, Thompson EL, Schwartz SW
Epidemiology, University of South Florida College of Public Health, 
Tampa, FL, USA

Introduction: Sleep disturbances are thought to be common during 
pregnancy. Changes in sleep pattern, duration and quality are usually 
associated with the biological and physical changes that arise during 
pregnancy. We analyzed a large nationally representative sample col-
lected during the 2005-2006 cycle of the National Health and Nutrition 
Examination Survey (NHANES) to compare sleep disturbances in preg-
nant women with non-pregnant women.
Methods: The variables were weighted to provide state-level estimates 
and descriptive statistics were calculated. Logistic regression models 
were used to determine the strength of the association between preg-
nancy and sleep disturbances, controlling for respondent characteristics. 
The final sample consisted of 1692 women of childbearing age.
Results: In unadjusted analyses, women who were pregnant were more 
likely to often have trouble getting back to sleep (OR 1.64, 95% CI 
1.01-2.67), leg cramps sometimes (OR 1.87, 95% CI 1.30-2.69), and leg 
cramps often (OR 2.64, 95% CI 1.33-5.25). Women who were pregnant 
were also less likely to take sleeping pills both sometimes (OR 0.25, 
95% CI 0.13-0.48) and often (0.21, 95% CI 0.09-0.50). Once adjusted, 
only taking sleeping pills and leg cramps, both sometimes and often, 
remained statistically significant.
Conclusion: Women who were pregnant were more likely to experience 
leg cramps and less likely to take sleeping pills. However, we found no 
association between pregnancy and having trouble falling and getting 
back to sleep or feeling sleepy.

1183
OBJECTIVELY-MEASURED SLEEP DURATION AND 
HYPERGLYCEMIA IN PREGNANCY
Herring SJ1, Nelson DB1, Pien GW2, Homko CJ1, Goetzl L1, Davey A1, 
Foster GD1

1Temple University, Philadelphia, PA, USA, 2University of 
Pennsylvania, Philadelphia, PA, USA

Introduction: Abnormalities in glucose metabolism are common in 
pregnancy and linked to adverse maternal and fetal outcomes. Self-

reported short sleep duration has been identified as a modifiable de-
terminant of hyperglycemia in pregnancy; however, no studies have 
confirmed this finding using objective measures of sleep time. We 
sought to examine the relationship between objectively-measured sleep 
duration via actigraphy and gestational hyperglycemia.
Methods: We analyzed data from 76 mothers enrolled in Project BA-
BIES, a longitudinal study of urban, low-income pregnant women. Sleep 
measurements were collected in mid-pregnancy (mean 21 weeks’ gesta-
tion, range 18 to 25 weeks) and included 7 nights of wrist actigraphy. 
Hyperglycemia was assessed using results from 1-hour screening and 
3-hour diagnostic oral glucose tolerance testing (OGTT) for gestational 
diabetes, abstracted from mothers’ prenatal records. We performed uni-
variate and multivariate analyses.
Results: The majority of participants were Black (86%), < 25 years old 
(74%), low-income (100% Medicaid), and overweight or obese in early 
pregnancy (59%). Mean nocturnal sleep duration was 6.9 ± 0.9 hours 
(range 4.4-8.8 hours) and mean glucose values from the 1-hour OGTT 
were 98.2 ± 25.6 mg/dL (range 56-200 mg/dL). Measured sleep dura-
tion inversely correlated with 1-hour OGTT values (r = -0.21, p = 0.07). 
The odds ratio of having 1-hour OGTT values ≥ 130 mg/dL was 0.44 
(95% confidence interval: 0.20-0.98) per nightly hour of sleep. Control-
ling for age and body mass index did not change our results. All moth-
ers with at least one abnormal 3-hour OGTT result slept < 7 hours per 
night (100%); however, there were few mothers meeting this criterion 
for more pronounced hyperglycemia in our sample (4%).
Conclusion: In this first study using objective measures of maternal 
sleep time, we confirmed an association between short sleep duration 
and hyperglycemia in pregnancy. Future studies should assess whether 
extending gestational sleep duration reduces the risk of hyperglycemia 
in urban mothers.

1184
LOW SOCIOECONOMIC STATUS AND STRESS 
NEGATIVELY IMPACT SLEEP IN PREGNANT WOMEN
Okun ML, Tolge M
Psychiatry, University of Pittsburgh Medical Center, Pittsburgh, PA, 
USA

Introduction: Sleep is an integral contributor to health. Sleep distur-
bance is associated with various morbidities including cardiovascular 
disease, metabolic syndrome, and depression. Pregnancy is a period dur-
ing which there is an increase in reported sleep disruption. Evidence 
indicates that pregnant women with disturbed sleep may be at increased 
risk for adverse health outcomes. In addition to physiological determi-
nants, sociodemographic factors also contribute to poor sleep. The ob-
jective of the current study was to evaluate the impact of socioeconomic 
status on measures of sleep quantity and quality in pregnant women.
Methods: Participants were 181 pregnant women 18-45 years of age. 
Sleep quality was assessed with the Pittsburgh Sleep Quality Index. 
Sleep duration and continuity were assessed with sleep diaries and ac-
tigraphy that were completed on three separate 14-day periods. Indices 
of SES were self-reported educational attainment (dichotomized at </≥ 
college education) and household income (dichotomized at </≥ $50,000/
year). Covariates included perceived stress, depressive symptoms, race, 
parity, and marital status. Linear or logistic regression analyses were 
used to model the independent effects of SES on sleep after adjusting for 
covariates. Participants were further stratified by low or high stress to 
examine independent and synergistic effects of stress on sleep.
Results: Sleep quality, sleep onset latency and sleep efficiency, mea-
sured by self-report and actigraphy, were worse for women who had 
less than a college education and/or a household income < $50,000/year. 
SES was not associated with sleep duration. Pregnant women with lower 
SES and higher self-reported perceived stress had the poorest sleep qual-
ity and the most difficulties with sleep continuity.
Conclusion: Low SES was associated with poorer subjective and ob-
jective sleep, even after statistical adjustments. These associations were 
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exaggerated in women with higher perceived stress, suggesting a syn-
gergistic effect of stress and SES on sleep in pregnant women. Low 
stress may buffer the negative effects of low SES on sleep.
Support (If Any): NIH/NINR 010813

1185
CORRELATES OF INSOMNIA IN PREGNANT WOMEN
O’Brien LM1, Okun ML2

1Sleep Disorders Center, University of Michigan, Ann Arbor, MI, USA, 
2Psychiatry, University of Pittsburgh, Pittsburgh, PA, USA

Introduction: Sleep disruption is common during pregnancy and an 
increasing number of studies show that poor sleep is associated with 
adverse pregnancy outcomes. Despite the high prevalence of insomnia 
in the non-pregnant population, few studies have investigated the preva-
lence and correlates of insomnia in pregnant women.
Methods: Pregnant women completed a battery of sleep-related ques-
tionnaires during the third trimester, including the Insomnia Symptom 
Questionnaire (ISQ). The ISQ is a self-report questionnaire that cap-
tures a clinically relevant case definition of insomnia consistent with 
widely used insomnia classification criteria. The presence of prenatal 
depression, other sleep disorders, and demographic information was 
also obtained.
Results: Overall, 321 women were included. The mean age was 
29.4±5.9 years, 65% were Caucasian, and 31% were nulliparous. The 
prevalence of insomnia in this population was 52%. Caucasians were 
more likely than African Americans to have insomnia (51% vs. 34%, 
p=0.001). Women with insomnia were more likely than those without to 
have poor sleep quality (95% vs. 36%, p<0.001), poor daytime function 
(94% vs. 37%, p<0.001), excessive daytime sleepiness (56% vs. 27%, 
p<0.001), and symptoms of depression (35% vs. 7%, p<0.001). They 
tended to have a higher frequency of sleep-disordered breathing (40% 
vs. 31%, p=0.08) and restless leg syndrome (36% vs. 27%, p=0.11) al-
though these did not quite reach statistical significance.
Conclusion: Half of third trimester pregnant women report insomnia 
and this is associated with significant daytime impairment. These data 
further support the need to screen for sleep difficulties during pregnancy.
Support (If Any): The Gene and Tubie Gilmore Fund for Sleep Research, 
the University of Michigan Institute for Clinical and Health Research 
(MICHR) grant UL1RR024986, MICHR seed pilot grant F021024, and 
the National Heart, Lung, and Blood Institute (R21 HL089918).

1186
SUBJECTIVE VERSUS OBJECTIVE SLEEP IN LATE 
PREGNANCY
Kita LE, Mayers A
Psychology Research Group - DEC, Bournemouth University, 
Bournemouth, United Kingdom

Introduction: Poor sleep in late pregnancy has been related to the devel-
opment of postpartum depression (PPD), yet the specific nature of this 
relationship remains unclear. One of the reasons for the lack of clarity 
may be due to the complex nature of sleep. Past research has found that 
subjective sleep is related to PPD, however these studies did not show 
the same relationship using actigraphy. This suggests that a discrepancy 
exists between subjective and objective sleep measures. This may be due 
to the use of actigraphy rather then polysomnography (PSG). In order to 
better understand the relationship between sleep and PPD, we first need 
to understand the relationship between subjective and objective sleep. 
To the best of our knowledge this is the first study to use PSG to compare 
subjective and objective sleep within a pregnant sample.
Methods: Women in their third trimester (n=23) underwent one night 
of PSG. The following morning a subjective sleep questionnaire was 
administered. These women were part of a larger study investigating the 
relationship between sleep and PPD.

Results: Subjectively, women were relatively accurate at estimating 
their total sleep time (r=.59, p<.01); sleep onset latency (r=.66, p<.01), 
and number of awakenings (r=.61, p<.01). Subjective sleep quality was 
moderately correlated with objective number of awakenings (r=-.49, 
p=<.05) and percentage of time spent awake (r=-.44, p<.05), but was not 
significantly related to stages of sleep. However, subjective perception 
of sleep depth was correlated to percentage of time spent in stage one 
(r=-.42, p<.05).
Conclusion: In contrast to previous research using actigraphy, this study 
shows moderate to strong correlations between women’s subjective per-
ceptions of sleep and objective PSG measures. One reason for this may 
be due to the relatively fine-grained analysis available with PSG. The 
implications of these findings for future research are discussed.

1187
SHORT SLEEP DURATION IS NOT ASSOCIATED 
WITH ELEVATED UMBILICAL CORD 
8-HYDROXYDEOXYGUANOSINE LEVELS
Ho S1, Louis J2

1Obstetrics & Gynecology, Wright State University, Dayton, OH, USA, 
2Obstetrics & Gynecology, University of South Florida, Tampa, FL, 
USA

Introduction: Prior work from our group has demonstrated an increased 
risk of neonatal morbidity and elevated umbilical cord proinflammatory 
cytokines associated with short sleep duration. We sought to evaluate the 
effect of short sleep duration on umbilical cord plasma 8-hydroxydeoxy-
guanosine (8-OHDG), a marker of oxidative stress.
Methods: A nested case cohort study was performed of term preg-
nancies enrolled in a prospective sleep disorders protocol. Subjects 
completed validated sleep questionnaires to assess for reported sleep 
duration during the last 4 weeks of pregnancy; hypersomnolence and 
symptoms of sleep disordered breathing (Epworth Sleepiness Scale and 
Berlin Sleep Questionnaire). Short sleep duration (SSD) was defined as 
≤5 hours per night of sleep. Levels of 8-hydroxydeoxyguanosine were 
measured in umbilical cord blood at delivery. Statistical analysis was 
performed using chi square, Wilcoxon rank test and spearman correla-
tion; P<0.05 was considered significant.
Results: The cohort included 63 women. Comorbid conditions includ-
ed obesity (30%), gestational diabetes (6%) and chronic hypertension 
(8%). Among the cohort, 28% had SSD. Women with SSD compared 
to those without had a similar delivery gestational age (38±1.2 weeks 
vs. 39±1, p=0.21) and birthweight (3301±424 3141±409gm, p=0.36). 
Women with SSD also had similar levels of umbilical cord 8-OHDG 
(11,528±2672 vs. 12,953±4688 pg/ml, p=0.68). Neither maternal BMI 
(r=-.27, p=0.13), gestational weight gain (r=0.01, p=0.9) nor sleep dura-
tion (r=-.06, p=0.64) was correlated with umbilical cord 8OHDG. Wom-
en undergoing cesarean delivery had a lower level of umbilical cord 
8-OHDG (13561±5491 vs.11409±2401pg/ml, p=0.08) but this did not 
reach statistical significance. After controlling for smoking and cesarean 
delivery, neonatal birthweight was inversely correlated with umbilical 
cord 8OHDG (r=-.33, p=0.017).
Conclusion: Self reported short sleep duration was not associated with 
elevated umbilical cord 8OHDG. There was an inverse relationship 
between umbilical cord 8OHDG and neonatal birthweight. Further in-
vestigations are needed to identify the mechanisms leading to neonatal 
morbidity associated with pregnancy sleep disturbance.
Support (If Any): Case Western Reserve University/Cleveland Clinic 
CTSA Grant Number UL1 RR024989 from the National Center for Re-
search Resources (NCRR), a component of the National Institutes of 
Health and NIH roadmap for Medical Research.
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DAY-TO-DAY VARIABILITY AND GROUP DIFFERENCES IN 
SLEEP QUALITY AND INTERACTIONS WITH BABY IN A 
SAMPLE OF WORKING AND NON WORKING MOTHERS
Lillis TA, Hamilton N, Pressman S, Sakaluk JK
Psychology, University of Kansas, Lawrence, KS, USA

Introduction: Achieving adequate and restful sleep in the postpartum is 
a challenge for many new mothers. Mothers who return to work in the 
early postpartum may find that their sleep is disrupted by balancing the 
demands of infant care with a conventional work schedule. This pilot 
study sought to explore the day-to-day variability in sleep quality and 
interactions with baby in a sample of working and nonworking mothers 
across one week.
Methods: Seven continuous days of online sleep and social interaction 
diaries were collected from ten primiparous women between 3 and 6 
months postpartum (MAge=28.90 yrs, SD=4.14; 90% Caucasian). Half 
of the mothers were employed outside the home (EOH) and half stayed 
at home (SAH). Online morning sleep diaries asked participants to re-
cord their total time in bed (TIB), total sleep time (TST), sleep onset 
latency (SOL), wake after sleep onset (WASO), number of nighttime 
awakenings (AWAK) and sleep quality (SQ; indicated by the degree to 
which participants felt rested: 1= “not at all rested”- 7= “very rested”). 
Negative Social Interactions with baby (Baby NSIs) were measured via 
an evening online diary by asking about the frequency and valence (+/-) 
of interactions with baby during the day.
Results: Repeated measure ANOVAs showed a significant main effect 
of working status on SQ, such that EOH mothers had lower SQ than 
SAH mothers (F=6.85, p<.05, ηp2=.46). No significant between-group 
differences were found for TIB, TST, SOL, WASO, or AWAK. There 
was a significant interaction between day of the week and working sta-
tus on Baby NSIs, such that SAH mothers had significantly more Baby 
NSIs on Thursdays than EOH mothers (F=6.53, p<.05, d=1.61), and 
EOH mothers had significantly more Baby NSIs on Sundays than SAH 
mothers (F=11.17, p<.05, d=-2.11).
Conclusion: These data suggest that EOH mothers consistently rate 
their SQ lower than SAH mothers. In addition, the quality of interactions 
between mother and baby differ depending on the day of the week and 
working status. SAH mothers’ Baby NSIs on Thursdays may indicate 
anticipation of their partners’ support over the weekend and EOH moth-
ers’ Baby NSIs on Sunday may indicate a negative emotional reaction to 
returning to work on Monday morning. Although these data are from a 
small and homogenous sample of women, the robust effect sizes warrant 
further exploration of these relationships in larger samples. Specifically, 
whether the group difference in SQ may be related to the day-to-day 
variability in Baby NSIs.
Support (If Any): University of Kansas Sandy Dinoff Memorial Health 
Psychology Research Award.

1189
SLEEP QUALITY, DEPRESSIVE SYMPTOMS, AND 
CAREGIVER BURDEN IN MATERNAL CAREGIVERS 
OF YOUNG CHILDREN WITH BRONCHOPULMONARY 
DYSPLASIA
Feeley C1,3, Avis K2, Lozano DJ2, Heaton K3, Christian B3, Su X3, 
Turner-Henson A3

1Emory University, Atlanta, GA, USA, 2Pediatrics, University of 
Alabama at Birmingham, Birmingham, AL, USA, 3University of 
Alabama at Birmingham, Birmingham, AL, USA

Introduction: Caregiving duties are often time-intensive, and extend 
into the nighttime hours, which may lead to feelings of increased care-
giver burden, and depressive symptoms. However, little is known about 
the relationships between depressive symptoms, sleep quality, and care-
giver burden in maternal caregivers of young children with BPD. The 
purpose of this study is to examine sleep, depressive symptoms, and 

caregiver burden, and to determine if depressive symptoms mediate the 
relationship between sleep quality and caregiver burden
Methods: 61 maternal caregivers, between the ages of 16-59, were re-
cruited, with no reported history of a sleep disorder, could read, write, 
and understand English, and had a child diagnosed with BPD. The child 
had to have been home for at least two months, and not require a ven-
tilator or tracheotomy. Maternal caregivers were asked to complete the 
PSQI, the Montgomery-Borgatta Caregiver Burden Scale, and the Cen-
ter for Epidemiological Studies-Depression Scale (CES-D). Upon com-
pletion, 56.9% of the sample was single, 67.2% were African American, 
(mean age of 29 yrs., child mean age 14 mos., and had been home a 
mean of 8 mos.
Results: Over two thirds (67.2%) of the sample reported sleeping 6 or 
fewer hours a night, with a mean PSQI score of 7.6. Significant cor-
relations were found between sleep quality and depressive symptoms 
(r=.546; p=.000), as well as sleep quality and caregiver burden (r=.292; 
p=.026). The most significant predictor of caregiver burden was sleep 
quality (t=2.284; p=.026). Depressive symptoms did not mediate the re-
lationship between sleep quality and caregiver burden.
Conclusion: The majority of maternal caregivers reported insufficient 
and poor quality of sleep, which may affect their caregiver burden and 
depressive symptoms. Healthcare providers need to discuss the impor-
tance of sleep, and ensure the child’s care schedule allows for sleep dur-
ing the nighttime hours.

1190
THE EXAMINATION OF PHYSIOLOGICAL AND 
PSYCHOLOGICAL EFFECTS OF SLEEP DISORDERS AND 
MENOPAUSE
Seibert PS1,2, Valerio J1,2, Rafla Y1, Grimsley F1, Zimmerman CG1

1Research Institute, Saint Alphonsus Regional Medical Center, Boise, 
ID, USA, 2Boise State University, Boise, ID, USA

Introduction: Women between the ages of 40-59 represent approxi-
mately 13% of the world’s population. Menopause is a major hallmark 
of this age group; decreases in estrogen and progesterone are commonly 
associated with physical symptoms such as night sweats, hot flashes, 
and changes in sleep patterns. Research has indicated that women often 
experience an increase in sleep problems and sleep disordered breathing 
during and after menopause, which may result in a myriad of negative 
health effects. To examine these concerns, we evaluated women before, 
during, and after the menopausal transition.
Methods: We constructed a 111-item questionnaire to be used in conjunc-
tion with Nocturnal Polysomnography Studies (NPS), Multiple Sleep 
Latency Tests (MSLT), the Epworth Sleepiness Scale (ESS) and medical 
chart reviews of people referred for evaluation of sleep disorders (SD).
Results: We analyzed data from 318 women who were referred for 
assessment of sleep disorders (SD) by forming three groups: 110 pre-
menopausal women, 31 menopausal women, and 177 post-menopausal 
women. Analyses revealed numerous significant differences. For ex-
ample, menopausal and post-menopausal women reported more bizarre 
dreams, accidents due to sleepiness, and interferences in their social life 
due to sleepiness. Women in these groups also reported more anxiety, 
irritability, and headaches. They experienced greater incidences of phys-
iological events such as high blood pressure, heart attack, headaches, 
stroke, and chronic pain. SD diagnoses varied across the groups indicat-
ing menopausal and post-menopausal women being more likely to have 
poor sleep efficiency and abnormal sleep architecture.
Conclusion: Sleep disturbances dramatically influence cognition, 
emotional well-being and overall health. Despite their prevalence, SD 
remains inadequately reported, diagnosed and understood. Further 
knowledge about the relationship shared by sleep disorders, physical, and 
psychological well-being is needed to contribute to enhancing overall 
health and quality of life in women before, during, and after menopause.
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FACTOR ANALYSIS OF SLEEP VARIABLES IN THE 
NATIONAL COLLEGE HEALTH ASSESSMENT: 
IMPLICATIONS FOR DIAGNOSIS AND PERSONALIZED 
HEALTH MANAGEMENT
Prichard J
Psychology, University of St. Thomas, St. Paul, MN, USA

Introduction: College students have particularly poor sleep quality that 
is characterized by chronic insufficient sleep and irregular scheduling. 
Students with untreated or undetected sleep problems are more at risk 
for multiple negative psychological, physical, and academic outcomes.
Methods: Principal components analysis was used to examine the cova-
riance structure of all ten sleep related variables in the Spring 2009 Amer-
ican College Health Association National College Health Assessment 
dataset (N = 87,105, 65% female, 74% white). These reduced variables 
were analyzed for demographic differences and used in multiple regres-
sion path analyses to explore relationships between sleep and health.
Results: An oblique rotation comprised of variables with loadings of 1.0 
or greater revealed three meaningful factors: diagnosis of a sleep disor-
der, excessive sleepiness, and disturbances in sleep timing and mainte-
nance. Less than 5% of the sample reported being formally diagnosed 
with a sleep disorder, although 25% indicated that sleep difficulties were 
traumatic or very difficult to handle. Women, sexual minorities, Hispan-
ic and multiracial students, and those with chronic illness, psychiatric or 
learning disorders had higher rates of both excessive sleepiness and dis-
turbances in sleep timing; black students showed higher rates of exces-
sive sleepiness, but not of sleep timing problems, and white, Asian, and 
international students experienced fewer sleep problems in both dimen-
sions. Path analyses revealed that sleepiness moderated the relationship 
between stress and depression (β = .53), whereas sleep timing problems 
moderated the relationship between stress and physical illness (β = .37).
Conclusion: These results provide new information about the consistent 
categorization of sleep problems common in this population and demon-
strate the role of disturbed sleep in exacerbating the negative effects of 
stress on physical and mental health. Greater awareness of sleep prob-
lem classifications can help student health professionals provide better 
tailored supportive services to students struggling with sleep, stress and 
health concerns..

1192
MOBILE TECHNOLOGY AND FITNESS HEART RATE 
MONITORS MAKE LARGE SCALE SELF SLEEP 
EVALUATION AFFORDABLE
Baharav A1,2, Eyal S2, Dagan Y2

1Sleep Laboratory, Wingate Institute, Netanya, Israel, 2HypnoCore, 
Petach Tiqva, Israel

Introduction: Artificial light, media, and communication technology, 
including mobile phones and internet became an integral part of modern 
society and brought on profound changes in work and sleep-rest sched-
ules, as well as in habits and lifestyle. The modern society accumulates 
sleep debt and the consequences include increased daytime sleepiness, 
decreased performance and increased morbidity. We have to understand 
how to reconcile between basic physiological needs and the new culture. 
To start with, people have to be able to evaluate their sleep. We aimed to 
offer an accurate and affordable sleep evaluation tool.
Methods: A new software HCC was developed and validated. HCC is 
based on a previously validated product that allows sleep and sleep ap-
nea diagnosis based on ECG and Oxygen saturation only. HCC analyses 
instantaneous Heart Rate (HR) Variability and provides accurate Total 
Sleep Time (TST), sleep efficiency and fragmentation, SWS, REM and 
Light Sleep times, and sympato-vagal balance. HR is obtained from 
available fitness HR monitors, stored on an iPhone and sent for pro-
cessing in the cloud. Results are returned to the MySleepRate (MSR) 
internet application.

Results: MSR is offered free of charge to any interested owner of a suit-
able HR monitor and iPhone. These results are based on 1652 good qual-
ity recorded nights between February 25th and September 19th, 2012. 
Lights off time was 22:30-0:30 in 54% of recordings, and 10:00-01:00 
in 74%; Wake up time between 5-8 AM in 74%; mean TST was 5:56 
h+/- 1:06, and only 13% slept 7-8 h; sleep latency (88 user only) was 
less than 20 min in 42%.
Conclusion: The results regarding TST, bed time and wake up time cor-
roborate those of the National Sleep Foundation Survey 2011 and indi-
cate a mean sleep time of around 6 hours, suggesting a severely sleep 
deprived population. However, the question is what is normal, since 
only 13% of the population meet the “normal” sleep time values.

1193
IMPROVING COST-EFFECTIVENESS AND RESOURCE 
ALLOCATION: PREDICTING CPAP COMPLIANCE
Westwood A, Auerbach S
Neurology, Boston University School of Medicine, Boston, MA, USA

Introduction: Patients with OSA requiring CPAP are given 90 days to 
meet compliance criteria set by Medicare. Failure may result in addi-
tional polysomnography and/or clinic visits. Hence, early recognition 
of patients at risk for non-compliance is critical for the development of 
efficient healthcare models. Here we evaluate the demographics of those 
who meet Medicare guidelines for their compliance and contrast them to 
the extreme non-compliant users.
Methods: 30-day first-time compliance data was evaluated from Boston 
Medical Center records obtained inclusive of 1 Jan 2011 to 31 Dec 2011. 
Patients over 18 years of age without prior use of CPAP were included. 
Variables included AHI, BMI, age, sex, Epworth score and CPAP pres-
sure setting, and evaluation by a board-certified sleep specialist prior to 
initiation. Patients were compliant users if they used CPAP more than 4 
hours for at least 70% of the time. Those who spent 0% using the ma-
chine more than 4 hours were classified as extreme non-compliant users. 
Patients unable to complete the Epworth or not placed on a single fixed 
positive pressure were excluded. Statistical analysis was performed by 
two-tailed student t-test or chi-squared where appropriate.
Results: 325/1088 sets of compliance data were obtained on 196 pa-
tients in 2011. 105/196 patients were classed as compliant users or ex-
treme non-compliant users. 47/105 patients were identified as having 
previous sleep studies or compliance data prior to 2011. 37 met criteria 
as first-time compliant-users and 21 were first-time extreme-non-com-
pliant users. Higher age (mean 54.0 compared to 46.9) correlated to a 
greater likelihood meeting criteria for compliance (p=0.02). BMI, Ep-
worth, sex, AHI and CPAP pressure or being seen prior to initiation was 
not associated with compliance.
Conclusion: .In this population, age appears to be the best predictor 
of CPAP compliance. This information may prove useful in developing 
future models for the delivery of healthcare.

1194
PERSONALIZED VIDEO TO IMPROVE ADHERENCE TO PAP 
THERAPY
Aloia M, Harrington J, Cartwright A, Goelz K, Edinger JD, 
Lee-Chiong T
National Jewish Health, Denver, CO, USA

Introduction: Positive Airway Pressure (PAP) is an effective treatment for 
Obstructive Sleep Apnea (OSA), but adherence to treatment is generally 
below expectations. Poor adherence may be due to low perception of risk 
from OSA as patients never see themselves actively expressing the disor-
der. Watching an apneic event can be alarming, especially if you are watch-
ing it happen to you. We conducted a pilot trial to examine the effects of a 
personalized video to witness apnea (PVD) on adherence to PAP treatment.
Methods: Eleven newly diagnosed participants with moderate-severe 
OSA were randomized to receive education + personalized video (PVD, 
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N=5) or education + non-personalized video (NPV, N=5). The standard 
video explained what apnea is and why treatment is important. The 
personalized video demonstrated that patient having several apneic epi-
sodes as well as the oxygen desaturations that co-occurred. Risk percep-
tion was measured using a standard self-report instrument and adherence 
was measured objectively at 3 months.
Results: The PVD group used PAP therapy 2 hours a night more than 
the NPV group did (PVD = 6.2hrs./night, NPV = 4.2hrs/night). Risk 
perception was also enhanced in the personalized video group. Partici-
pants comments suggested that viewing personalized video was both 
emotional and enlightening.
Conclusion: Personalized video of apnea may enhance risk perception 
and, therefore, adherence to PAP therapy. These videos are available in 
most clinical settings and the intervention can be delivered without sig-
nificant training.
Support (If Any): This project was supported by the NHLBI (Aloia: 
2R01hl67209).

1195
VALIDATION OF A STATISTICAL MODEL PREDICTING 
POSSIBLE FATIGUE EFFECT IN MAJOR LEAGUE 
BASEBALL
Kutscher S1, Song Y2, Wang L2, Upender R1, Malow BA1

1Neurology, Vanderbilt University, Nashville, TN, USA, 2Biostatistics, 
Vanderbilt University, Nashville, TN, USA

Introduction: Frequent long-distance travel and few off-days over sev-
eral months predispose to fatigue in Major League Baseball (MLB). We 
previously demonstrated that one possible consequence of this fatigue is 
a consistent worsening in strike zone judgment, manifesting as swinging 
at more pitches outside of the strike zone, by MLB batters throughout 
the season. This effect became more pronounced following a ban on 
stimulants in 2005, and from 2006 to 2011 followed a consistent linear 
model. We aim to see if this pattern was maintained in 2012, and to mea-
sure the predictive value of our model.
Methods: Using a searchable database (Fangraphs Inc; fangraphs.com), 
we tracked the frequency of MLB batters swinging at pitches outside of 
the strike zone during the 2012 season. Data were sorted by month for 
all 30 teams, and expressed as the percentage of pitches swung at outside 
of the strike zone to total number of pitches outside the strike zone (O-
Swing%). Data for each team were compared to the statistical model, 
which predicts a linear increase in O-swing% by 0.59 (SD ± 0.08) per 
month. Data were also compared between the first (April) and last (Sep-
tember) month of the season.
Results: O-swing% was higher in September than in April in 24/30 
(80%) of teams, and when averaged across all teams, O-swing% was 
significantly lower in April (29.2 ± 2.63) versus September (31.4 ± 
2.15); p<0.0001, paired t-test. Our statistical model demonstrated strong 
predictive value through the season, with a correlation coefficient of 
0.91 for the league.
Conclusion: Once again in 2012, performance in strike-zone judgment 
was significantly worse at the end of the season, suggesting worsening 
vigilance and possible fatigue effect. Our statistical model predicts this 
effect and may be useful in evaluating the efficacy of various fatigue 
mitigating strategies.

1196
PERSONALIZING MEDICINE: APPLYING GOAL 
ATTAINMENT SCALING
Pham T1, McKellin W2, Ipsiroglu OS1

1Sleep Research Lab (Division of Developmental Paediatrics, Sunny 
Hill Health Center for Children), Department of Paediatrics, University 
of British Columbia, Vancouver, BC, Canada, 2Department of 
Anthropology, University of British Columbia, Vancouver, BC, Canada

Introduction: Up to 80% of children with Neurodevelopmental Disabil-
ities/ Disorders (NDD/D) struggle with severe chronic sleep problems, 
mainly falling asleep and sleep maintenance. Willis Ekbom Disease re-
lated discomfort, seems to be the main cause. A tool to evaluate tailored 
therapeutic interventions and individual progress is, Goal Attainment 
Scaling (GAS). According to our knowledge, this is the first investiga-
tion of applying GAS in the assessment of pediatric sleep patients.
Methods: Following assessments, a structured GAS form is provided 
for parents, community based therapists and teachers to record their 
goals and concerns and rank them according to importance level (1; Not 
important to 10; Very important). Parents monitor therapeutic effects 
and/or side effects and evaluate changes in goals and concerns based 
on a 5 point scale [2 Achieved, 1 Achieved Somewhat, 0 No Change, 
-1 Worsened Somewhat, -2 Worsened]. The different GAS are then 
evaluated at follow up with the family or in a community based confer-
ence setting, and treatment plans are reviewed and modified according 
to this evaluation.
Results: Completed GAS (n=8) results can be grouped into 3 main top-
ics; social-emotional, body awareness and sleep related goals, all af-
fecting restless daytime behaviours. The identification and discussion 
of ranked goals helped to: (1) Develop a shared language in all cases; 
(2) Agree on therapeutic strategies (e.g. in behavioral intervention, or 
titration of medication); (3) Accurately monitor improvements and/or 
deterioration of day- and nighttime behaviours. Given the structured re-
assessment of GAS at follow up, any change in therapeutic priorities 
was discernible.
Conclusion: Sleep impacts social, emotional and physical wellbeing. 
The development of a mutually shared language through GAS allows 
us to work with all involved parties, not only with the child and parents, 
without medicalizing all therapeutic goals, thus increasing adherence in 
patient care.
Support (If Any): Treatable Intellectual Disability Endeavour in British 
Columbia, Child Family Research Institute; University of British Co-
lumbia Work Study Program
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SLEEP DURATION ITEMS FROM NATIONALLY-
REPRESENTATIVE SURVEYS: VALIDATION RELATIVE TO 
ESTABLISHED MEASURES
Lam B1, Maia Q1, Grandner MA1,2, Lang RA1, Chakravorty S2, 
Gooneratne N3, Perlis M2, Gurubhagavatula I1,4

1Sleep Medicine, University of Pennsylvania, Philadelphia, PA, USA, 
2Psychiatry, University of Pennsylvania, Philadelphia, PA, USA, 
3Geriatric Medicine, University of Pennsylvania, Philadelphia, PA, 
USA, 4Pulmonary, Critical Care, and Sleep, Philadelphia VA Medical 
Center, Philadelphia, PA, USA

Introduction: Sleep duration is associated with cardiometabolic disease 
and mortality. The Behavioral Risk Factor Surveillance System(BRFSS) 
and National Health and Nutrition Examination Survey (NHANES) use 
targeted questions to assess sleep-related measures, but how well these 
questions correlate with validated measures of sleep duration or with 
health outcomes is unknown.
Methods: A survey of N=115 adults included the Pittsburgh Sleep Qual-
ity Index(PSQI) and Sleep Timing Questionnaire(STQ). We evaluated 
sleep duration from the PSQI: “How many hours of actual sleep did 
you get at night?” and STQ ([weekday_waketime]-[weekday_bedtime]-
[sleep_latency]-[WASO]). Questions from BRFSS (“On average, how 
many hours of sleep do you get in a 24-hour period?”) and NHANES 
(“How much sleep do you usually get at night on weekdays or work-
days?”) were also included. Correlations among these measures were 
evaluated. Global scores on the PSQI, Insomnia Severity Index (ISI), 
Epworth Sleepiness Scale (ESS), Dysfunctional Beliefs and Attitudes 
About Sleep Scale (DBAS), and Patient Health Questionnaire (PHQ9) 
were computed. Associations between BRFSS and NHANES items and 
other questionnaires were assessed, relative to the STQ and PSQI, using 
linear regression, with cutoffs to denote categories of sleep duration: 
(short=<7hrs and long=>8hrs, vs normal=7-8hrs), adjusted for age, sex, 
education and obesity.
Results: While sleep BRFSS and NHANES items correlated well 
(r=0.627, p<0.001), they did not correlate well with PSQI (NHANES_
r=.191, p=0.041, BRFSS_r=0.177, p=0.058) and STQ (NHANES_
r=0.0004, p=0.996, BRFSS_r=-0.070, p=0.461). Using STQ and PSQI, 
short sleepers had higher global PSQI, ISI, and ESS scores; with the 
PSQI, short sleepers also had higher DBAS and PHQ9 scores. Simi-
larly, using BRFSS and NHANES items, short sleep was associated with 
higher PSQI, ISI, ESS, and DBAS scores. Also, using the BRFSS item, 
long sleepers had higher PHQ9 and ESS scores.
Conclusion: While BRFSS and NHANES collect sleep duration data on 
large, nationally-representative samples, their estimates of sleep dura-
tion do not correlate well with validated retrospective questionnaires, 
suggesting that these items measure different constructs. Although 
most items were similarly associated with outcomes, some differences 
emerged. Thus, not all sleep duration items are interchangeable. Caution 
should be exercised when interpreting survey data.
Support (If Any): Supported by the National Heart, Lung and Blood 
Association (K23HL110216), the American Heart Association (12SDG-
9180007), the National Institute of Environmental Health Sciences 
(R21ES022931), and the Institute for Translational Medicine and Thera-
peutics, via the Penn CTSA (UL1RR024134), and the National Institute 
for Occupational Health and Safety/Centers for Disease Control (R01-
OH009149).

1198
REAL TIME UPPER AIRWAY IMAGING WITH OPTICAL 
COHERENCE TOMOGRAPHY FOR EVALUATION OF 
OBSTRUCTIVE SLEEP APNEA
Zhang J1, Jing J1, Loy AC1,2, Wong B1,2, Chen Z1

1Beckman Laser Institute, University of California, Irvine, Irvine, CA, 
USA, 2Department of Otolaryngology, University of California, Irvine 
Medical Center, Orange, CA, USA

Introduction: Presently there are limited methods to provide structural 
and anatomical information on the upper airway with a relatively modest 
cost and without the risks of ionizing radiation for evaluation of obstruc-
tive sleep apnea (OSA). Furthermore, no currently available diagnostic 
tests can provide airway volumetric information in real-time for sus-
tained time intervals. Endoscopic optical coherence tomography (OCT) 
enables ionizing free non-invasive high resolution cross-sectional imag-
ing and can potentially address these needs.
Methods: We present development of a high speed long range endo-
scopic Fourier domain OCT (FDOCT) system capable of non-invasive 
real-time acquisition of anatomical and structural image sets of human 
upper airway with diameters of up to 40 mm. A 1.2 mm endoscopic 
probe with rotating rate of 25 revolutions/second was inserted into one 
nostril and through the pharynx to move within a stationary protective 
sheath to create a 3D helical scan. Parallel computing algorithms based 
on graphics processing unit (GPU) are developed to achieve real-time 
processing and display.
Results: High speed in vivo anatomical and structural image sets of hu-
man upper airway were acquired in both sitting and supine positions 
with minimal discomfort to subjects. Image acquisition from the bottom 
of the larynx to the end of the nasal cavity was achieved in 40 seconds 
with a frame rate of 25 frames/second. From the acquired image sets, 3D 
images were reconstructed.
Conclusion: The capability of our FDOCT system to provide real-time 
anatomical and structural upper airway imaging is demonstrated provid-
ing the potential to lead to novel diagnostics and treatments for OSA 
as a helpful supplement to the standard polysomnography. The ongoing 
works include 1) more studies in both asleep and awake patients over 
lengthy periods, 2) quantitatively determining cross-sectional dimension 
of the upper airway in real-time for identification of obstruction sites 
and 3) correlation of OCT data with parallel recorded polysomnography.
Support (If Any): This work was supported by research grants from the 
NIH (K25-HL102055, R01-HL103764, R01-HL105215, R01-EB10090, 
P41-EB015890), TRDRP 19KT-0034, AFOSR, and The Beckman Laser 
Institute Endowment.

1199
EFFECT OF RECORDING TIME ON THE DIAGNOSTIC 
ACCURACY OF TYPE 3 HOME SLEEP TESTING
Wittine L, Olson EJ, Morgenthaler TI
Sleep Medicine, Mayo Clinic, Rochester, MN, USA

Introduction: Type 3 Home Sleep Tests (HSTs) are increasingly used 
as an alternative to polysomnography for the diagnosis of obstructive 
sleep apnea (OSA). The benefit of lower operational costs and the con-
venience of testing in a patient’s home environment can be counterbal-
anced by technical difficulties that render results inaccurate or unusable. 
Our study aims to establish the minimum recording time necessary to 
accurately diagnose OSA during Type 3 HSTs.
Methods: Retrospective analysis was conducted on 129 consecutive 
Embletta ™ HSTs performed at the Mayo Clinic starting in October 
2009. Each study was broken into 60, 120, 180, 240, 300, 360 and 420 
minute intervals to determine the Respiratory Event Index (REI) during 
each interval. These values were compared to the Total Recording Time 
REI (REI TRT ) by a paired t test, Bland-Altman analysis, and concor-
dance correlation coefficient (CC). The sensitivity and specificity for the 
diagnosis of OSA was determined for each time interval.
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Results: There was a significant difference between the REI TRT and the 
REI determined at 60 (p < 0.0001), 120 (0.0001), 180 (0.003) and 240 
(0.006) minutes with a lack of concordance at each time interval, sug-
gesting these intervals are poor diagnostic correlates for the REI TRT . 
REIs determined at 300, 360, and 420 minutes were not significantly 
different from the REI TRT and had CCCs of 0.963, 0.987 and 0.995 re-
spectively, indicating very high concordance. A recording time of 300 
minutes, resulted in sensitivity, specificity and likelihood ratio of 0.90, 
0.89 and 8.5, respectively for a threshold of REI ≥ 5; and 0.85, 0.96 and 
19 for REI ≥ 15.
Conclusion: These results demonstrate that a minimum of 300 minutes 
recording time provides comparable accuracy to a full night recording 
for the diagnosis of OSA and determination of OSA severity when using 
Type 3 HSTs.

1200
AUTOMATIC COMPUTER-ASSISTED VERSUS MANUAL 
SCORING OF TYPE 3 PORTABLE SLEEP MONITOR 
TRACINGS
Cacho V1, Deutsch P2, Wallace J1

1Division of Sleep Medicine and the Sleep Medicine Center of 
Excellence, Olive View-UCLA Medical Center, Sylmar, CA, USA, 
2Department of Computer Science, University of California, Los 
Angeles, CA, USA

Introduction: The role of portable monitoring (PM) for obstructive 
sleep apnea diagnosis has been increasing. Although most PM systems 
provide automated scoring, usage guidelines are currently lacking. We 
compared automated (AScore) versus manually (MScore) scored apnea-
hypopnea index (AHI) values for consecutive unattended Stardust II 
portable monitor tracings performed on high OSA risk patients during 
July 1 - November 30, 2012. Our hypothesis was there would be incon-
sistent agreement in AHI measured by AScore vs MScore.
Methods: Automated and manual scoring used standard AASM crite-
ria for apneas and alternative criteria for hypopneas (50% flow rate/3% 
SaO2 reduction). Agreement between AScore and MScore was assessed 
by scatterplot, modified Bland-Altman analysis and 2x2 contingency ta-
bles with AHI cut-off values of >or = 10, >or = 20, >or = 30 and >or= 40.
Results: Data from 117 studies: (Mean + or - SD) patient age 49.6±12.2, 
BMI 39.2±9.08; 56% male with 71% Epworth > or = 10; lowest record-
ed SaO2 70% (range 47-100); mean (range) recording time 435.7 min 
(110-546), oxygen desaturation index (ODI) 38.4 (1.7-102.6); (Mean + 
or - SD) AHI: 38.4±21.5 (AScore), 37.5±24.3 (MScore). R values for 
AScore vs MScore AHI and AScore or MScore AHI vs ODI were 0.905, 
0.864 and 0.932. A modified Bland-Altman plot showed dispersion of 
points at lower mean AHIs and alignment as AHI increased. Agreement 
between AScore and MScore for AHI >or = 10, >or = 20, >or = 30 and 
>or = 40 was 0.92, 0.82, 0.82, and 0.80. For some studies, there was 
substantial disagreement between AScore and MScore. For example, 8 
of 49 studies with AHI >or = 30 by AScore had a MScore AHI <30 
(range 4.4 - 27), and 11 of 46 studies with AHI >or = 30 by MScore had 
an AScore AHI <30 (range 13.3 - 29.3).
Conclusion: Despite good general agreement between AScore and 
MScore AHI values, significant disagreement in some cases could have 
resulted in disparate clinical management decisions. Agreement be-
tween the two scoring methods was closer in studies with higher AHIs.

1201
ASSESSMENT OF SCORING RELIABILITY FOR SLEEP 
STAGES: INTRA-SCORER AND INTER-SCORER 
RELIABILITY
Yagi T1, Chiba S2,1, Sasaki M1, Ozone M2, Itoh H2,1

1Ota Memorial Sleep Center, Kawasaki, Japan, 2The JIkei University of 
School of Medicine, Tokyo, Japan

Introduction: Quality control for visual scoring of sleep studies is an 
ongoing issue in clinical field of sleep medicine. There are two ways 
of assessment of scoring reliability for sleep stages, one is intra-scorer 
reliability based on consistency of visual scoring in a scorer and other is 
inter-scorer reliability based on accuracy of scoring between scorers. It 
is interpreted that intra-scorer reliability assess of personal scoring abil-
ity and inter-scorer reliability assess of quality assurance in the labora-
tory or between laboratories.
Methods: Ten sleep technologists enrolled in this study and scored nor-
mal sleep data and sleep apnea data in accordance with R & K rules. The 
epoch agreement was calculated to examine the scoring reliability using 
visual scoring comparison module built in Sandman PSG system. When 
each technologist scored the data 4 times, the 2nd 3rd and 4th scoring 
compared to 1st scoring, the agreement ratio indicated intra-scorer reli-
ability is determined by the number of epochs that technologists scored 
2 times equally. When each scoring of ten technologists compared to the 
standard scoring, the agreement ratio shown inter-scorer reliability is 
determined by the number of epochs that both scoring the same.
Results: The intra-scorer reliability among all technologists is 90.2% in 
normal and 89.0% in sleep apnea. The inter-scorer reliability is 85.9% 
and 84.2% which is a smaller percentage of agreement than in intra-
scorer reliability. There is significant relationship between intra-scorer 
reliability and inter-scorer reliability (r=0.703, p<0.05).
Conclusion: The consistency between intra-scorer and inter-scorer reli-
ability is find out in the study. It is suggested that the assessment of intra-
scorer and inter-scorer reliability is useful as a standard practice for the 
quality control of visual scoring.

1202
MEASURED INTENSITY OF ARTIFICIAL BRIGHT LIGHT AS 
A FUNCTION OF GAZE ANGLE AND DISTANCE
Gordon R1, Dawson A2, Kline L2, Kripke DF2, Loewy DH2, Loving R2, 
Parenteau D2

1University of Wisconsin, Madison, WI, USA, 2Scripps Clinic Sleep 
Center, La Jolla, CA, USA

Introduction: Bright light, as delivered by commercially available light 
boxes, is often used in the treatment of circadian rhythm disorders and 
seasonal affective disorders. Treatment responses in uncontrolled clini-
cal settings can vary considerably across individuals owing to factors 
such as the actual emitted light intensity of different light box brands, 
duration of exposure, distance from the light unit, and gaze angle of 
the patient. Greater precision in the measurement of these variables 
may contribute to enhanced treatment outcomes. The purpose of the 
present study was to examine the relationship between gaze angle and 
distance with respect to the measured intensity of emitted light from a 
bright light box.
Methods: A calibrated Extech light sensor was used to measure the 
emitted light from a commonly used commercially available light box. 
The light box used emitted 10,000 lux at 15.25”, 5,000 lux at 25”, 2,500 
lux at 37.25”. The light sensor was then mounted in a stationary fash-
ion and systematically placed in front of the light box at an equivalent 
height. Light intensity was measured at degree angles of 90 (straight on), 
60, 45, and 30. In addition, the four angles were measured at distances 
of 1.0, 1.5, 2.0, 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, and 7.0 ft from the box. Three 
readings were taken in each condition.
Results: The interpolated data showed that at the 90 degree gaze angle, 
7,890 to 13,405 lux was measureable at distances ranging from 1.0 ft 



SLEEP, Volume 36, Abstract Supplement, 2013A411

B. Clinical Sleep Science XV. Instrumentation and Methodology
to about 1.5 ft but the intensity dropped to between 3,565 to 5,155 lux 
at 2.0 to 2.5 ft. At the 60 degree angle, 6,005 to 10,460 lux was largely 
measurable at up to 1.5 ft. At the 30 degree angle, 3,000 to 6,000 lux was 
available up to about 1.25 ft and then dropped below 3,000 lux at 2.0 ft. 
For all gaze angles, light intensity fell below 3,000 lux at the 3.0 ft mark.
Conclusion: The levels of light intensity most likely to have clinical 
therapeutic value (6,000 to 10,000 lux) were achievable with this par-
ticular light box at gaze angles ranging between 90 and 45 degrees but 
only within about 1.5 ft. Broadly, the findings suggest that there may 
be a very restricted range of gaze angle versus distance for bright light 
therapy to be effective. Providers should, therefore, be explicit when 
instructing patients on appropriate use of light boxes.

1203
ACTIGRAPH LOSS RATES IN CLINICAL AND RESEARCH 
APPLICATIONS
McLeland JS1, Toedebusch C1, Massena J1, Ju YS1, Shannon W2, 
Holtzman DM1, Shaw P3, Freedland K4, Boero J5, Duntley S1

1Department of Neurology, Washington University Sleep Medicine 
Center, St. Louis, MO, USA, 2Internal Medicine, Washington 
University Medical School, Saint Louis, MO, USA, 3Department of 
Anatomy and Neurobiology, Washington University Medical School, 
Saint Louis, MO, USA, 4Department of Psychiatry, Washington 
University Medical School, Saint Louis, MO, USA, 5Department of 
Neurology, Marshfield Clinic, Marshfield, WI, USA

Introduction: Actigraphy is a non-invasive and inexpensive method to 
obtain information about activity cycles, and is commonly used for clini-
cal and research purposes. However, the average device loss rate, which 
is the primary determinant of study cost, is unknown. A retrospective 
quality assurance study was conducted to examine the rate of device 
loss in both research and clinical sleep populations. We hypothesize that 
in the research setting, participant remuneration and the option of re-
turning the device by mail using a prepaid envelope would decrease the 
device loss rate.
Methods: A retrospective review of eight actigraphy studies and clini-
cal actigraphy for the past five years was conducted. Target actigraphy 
study populations included obstructive sleep apnea, restless legs syn-
drome, insomnia, REM sleep Behavior Disorder, HIV, tinnitus, memory 
and aging research participants with no cognitive impairment, healthy 
volunteers, and clinical patients with a clinical diagnosis of depression. 
The standard clinical protocol was for patients to wear an actigraph for 2 
weeks. Research protocols varied, with participants wearing actigraphs 
for 1-2 weeks.
Results: Over the past five years, device loss rate was 3.4% for clinical 
patients and 3.8% for research participants. Across all research studies, 
the loss rate was higher in studies without remuneration, 4.5% versus 
2.0% for studies with modest payments for device return. Studies pro-
viding the option to mail back devices increased the loss rate compared 
to studies requiring in-person returns(5.2% versus 2.3%). The lowest 
device loss rate was in research participants referred from a cohort study 
within the university, despite being an unpaid study (0.004%).
Conclusion: Actigraphy loss rate is decreased by a nominal stipend. 
Unexpectedly, providing an option to return actigraphs by mail in-
creased loss rate compared to requiring participants to return actigraphs 
in person. There appear to be several factors motivating participants to 
return actigraphy devices.

1204
DISCREPANCY IN SELECTED SLEEP PARAMETERS 
BETWEEN ACTIGRAPHY AND SLEEP DIARY MEASURES IN 
BREAST CANCER SURVIVORS
Matthews EE1, Moore CM2, Schmiege SJ2, Berger AM3, Aloia M4

1College of Nursing, University of Colorado, Aurora, CO, USA, 
2Biostatistics and Informatics, Colorado School of Public Health, 
University of Colorado Denver, Aurora, CO, USA, 3College of 
Nursing, University of Nebraska Medical Center, Omaha, NE, USA, 
4Department of Medicine, National Jewish Health, Denver, CO, USA

Introduction: Measuring longitudinal changes in sleep presents unique 
challenges, particularly in individuals with insomnia. Polysomnography 
is impractical for long-term sleep studies and results may not be repre-
sentative of sleep in normal environment. Many researchers have turned 
to alternative, cost-effective methods such as daily sleep diaries and ac-
tigraphy, yet these methods also have drawbacks.
Methods: This secondary analysis of a randomized trial examines the 
discrepancy between sleep diary and actigraphic measures in breast 
cancer survivors and whether these discrepancies varied according to 
participant characteristics. Forty-three women with persistent insomnia 
after breast cancer treatment (average age = 51.86) were randomized 
to either cognitive behavioral therapy for insomnia (CBTI) or atten-
tion controlled behavioral placebo (desensitization). Women complet-
ed a daily sleep diary and wore an actigraphy wrist watch during their 
6-week intervention.
Results: Actigraphic and diary measurements of total sleep time (TST) 
and wake after sleep onset (WASO) were collected during a pilot study 
testing the effect of CBTI on sleep and functioning. Women provided 
age, cancer stage, education, and sleep medication use data and com-
pleted the Piper Fatigue Score, Insomnia Severity Index, and Hospital 
Anxiety and Depression scale. Findings suggest poor agreement be-
tween actigraphic and sleep diary measurements of TST and WASO. On 
average, actigraphy measured less TST and more WASO than diaries. 
The discrepancies were highly variable both between and within sub-
jects. Although a few women had relatively good agreement and showed 
similar trends in the measures over time, others showed a high lack of 
agreement. This variability in agreement could not be explained by char-
acteristics such as age, cancer stage, education, sleep aid use, fatigue, 
insomnia severity or mood.
Conclusion: There may be differences in the sleep of breast cancer 
survivors that result in less actigraphic sleep than perceived and self-
reported that are not accounted for by individual characteristics.
Support (If Any): NINR K23NR010587
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DIRECT COMPARISON OF 2 MODELS OF ACTIGRAPHS: 
THE MROS SLEEP STUDY
Blackwell TL1, Ancoli-Israel S2, Redline S3, Stone KL1

1Research Institute, California Pacific Medical Center, San Francisco, 
CA, USA, 2Department of Psychiatry, University of California, San 
Diego, La Jolla, CA, USA, 3Departments of Medicine, Brigham and 
Women’s Hospital and Beth Israel Deaconess Medical Center, Harvard 
Medical School, Boston, MA, USA

Introduction: Data from 2 actigraph models [Sleepwatch-O (SWO), 
Ambulatory Monitoring, Inc, and Actiwatch 2 model (ACT), Philips 
Respironics, Inc] were compared to determine if sleep measurement 
was similar, and to determine which sensitivity threshold from ACT 
corresponded best to SWO. The inherent variability within the SWO 
actigraph was also examined.
Methods: Nineteen volunteers from the MrOS study (aged 80.5 +/- 4.1 
years) wore 2 actigraphs concurrently on the nondominant wrist, side-
by-side, for two nights. Data for 2 comparisons were collected: one night 
with two SWOs, one night with an SWO and an ACT. For the SWO, the 
Proportional Intigration Mode was used with the UCSD sleep scoring 
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algorithm. The ACT data were analyzed at 3 threshold sensitivity levels, 
with scoring options selected to be similar to the SWO. Total sleep time 
(TST), sleep latency (SL), sleep efficiency (SE), and wake after sleep 
onset (WASO) were compared between pairs of actigraphs using paired 
t-tests for normally distributed data and paired Wilcoxon signed rank 
tests for skewed data.
Results: The low sensitivity threshold for ACT corresponded better to 
SWO, with no significant differences in WASO and SL and statistically 
significant differences in TST and SE centered around zero(SWO-ACT: 
TST: -25.94 +/- 62.78 min; SE: -4.61 +/- 11.55%). The magnitude of dif-
ference between ACT and SWO was similar or smaller than the inherent 
variability of the SWO for all variables except WASO (Difference of 
SWO-SWO: TST: 40.14 +/- 97.35 min; SE: 7.32 +/- 16.85%; WASO: 
-3.92 +/- 20.34 min; SL: -42.69 +/- 137.79).
Conclusion: Differences between sleep parameters from the ACT and 
SWO were similar to the inherent variability of the SWO, allowing in-
terchangeability of actigraphs when similar data collection options were 
used. The magnitude of differences between the SWO and ACT using 
the low sensitivity threshold were smaller and better distributed around 
zero than data from the other 2 sensitivity thresholds.
Support (If Any): The Osteoporotic Fractures in Men (MrOS) Study 
is supported by National Institutes of Health funding. The following 
institutes provide support: the National Institute of Arthritis and Mus-
culoskeletal and Skin Diseases (NIAMS), the National Institute on Ag-
ing (NIA), the National Cancer Institute (NCI), the National Center for 
Research Resources (NCRR) and NIH Roadmap for Medical Research 
under the following grant numbers: U01 AR45580, U01 AR45614, 
U01 AR45632, U01 AR45647, U01 AR45654, U01 AR45583, U01 
AG18197, U01-AG027810, and UL1 RR024140. The National Heart, 
Lung, and Blood Institute (NHLBI) provides funding for the MrOS 
Sleep ancillary study “Outcomes of Sleep Disorders in Older Men” 
under the following grant numbers: R01 HL071194, R01 HL070848, 
R01 HL070847, R01 HL070842, R01 HL070841, R01 HL070837, R01 
HL070838, and R01 HL070839.
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SIGNAL LOSS OF PULSE OXIMETRY BY FOREHEAD 
REFLECTANCE AND FINGER TRANSMITTANCE IN HOME 
SLEEP STUDIES
Mantua J, Twumasi A, Chen G, Burschtin OE, Rapoport DM, Ayappa I
Division of Pulmonary, Critical Care, and Sleep Medicine, NYU 
School of Medicine, New York, NY, USA

Introduction: During sleep studies, pulse oximetry using forehead re-
flectance (R-ox) may have advantages over transmittance finger oxim-
etry (T-ox) because of its ease of application. R-ox has been shown to be 
accurate and sensitive overall, but may be more subject to artifact from 
motion and changes in pressure on the sensor than T-ox. The purpose of 
the present study was to evaluate the signal loss of these two technolo-
gies using two commercially available devices used for home sleep test-
ing of sleep-disordered breathing.
Methods: We analyzed consecutive home studies performed in a co-
hort of 128 subjects (38% M, age 69±8 years, BMI 26.2±5.4kg/m2, 267 
nights of data) who used the ARES™ Unicorder (with R-ox) for 1-3 
nights as part of a research study and 50 additional subjects (72% M, 
age 46±12 years, BMI 27.5±5.0kg/m2, 50 nights of data) who used a 
Compumedics Somté™ (with T-ox) for one night as part of their clinical 
workup. The oximetry signal for each night was reviewed and oximetry 
signal loss (%loss) was tabulated using automated detection followed by 
manual review. %loss between groups was compared by Mann-Whitney 
Rank Sum Test and Kolmogorov-Smirnov (KS-test).
Results: In R-ox, TIB was 13.6±3.0 hr (over 2 nights); RDI was 
24.5±15.2/hr. In T-ox, TIB was 7.6±1.0 hrs (1 night); RDI was 18.9±16.9/
hr. Overall, we could not show a significant difference for %loss be-
tween the two devices (%loss R-ox vs T-ox: median= 2.2% vs 3.1%; 
25th %ile= 0% vs 0%; 75th %=13.7% vs 17.7%, p=ns by both statistical 

tests). In particular, there was no significant difference in the proportion 
of studies with <10% signal loss (“acceptable”) between R-ox and T-ox 
(66% vs 68%). The two technologies also had similar proportion of stud-
ies with >40% signal loss (8% vs 8%). However, in the studies with 10-
40% loss (27% of R-ox and 24% of T-ox) there was significantly greater 
%loss in the R-ox studies (median =20% vs 15%, p=0.02 for rank-sum, 
p=0.004 KS-test).
Conclusion: Overall, our data show equal numbers of subjects (~8%) 
have substantial (>40%) data loss in oximetry during home monitoring 
regardless of technology. This may reflect a specific patient-device in-
teraction. For both R-ox and T-ox approximately 70% of studies showed 
minimal data loss, although our data do not address the accuracy of a 
“valid signal”. However, R-ox studies showed significantly more data 
loss than T-ox in the 25% of subjects with 10-40% data loss. The clini-
cal significance of this data loss is not clear and will be the subject of 
future work.

1207
CLINICAL UTILITY OF PULSE OXIMETRY SCREENING 
FOR SLEEP DISORDERED BREATHING IN PATIENTS WITH 
NON-SMALL CELL LUNG CANCER
Desaulniers GA, Higgins M, Vena C
School of Nursing, Emory University, Atlanta, GA, USA

Introduction: Nocturnal pulse oximetry patterns have been found to be 
sensitive and specific predictors of sleep disordered breathing (SDB) in 
adults (compared to polysomnography). A previous study found SDB 
was prevalent in a small sample of patients with non-small cell lung can-
cer (NSCLC). The exact etiology of this phenomenon is unknown and 
warrants further exploration relative to physiology and outcomes. As 
conducting polysomnography in all NSCLC patients is not financially 
feasible, identification of a low-cost, non-invasive, accurate screen for 
SDB is necessary to appropriately target patients needing further evalu-
ation. The purpose of this secondary analysis was to determine the clini-
cal utility of pulse oximetry as a screening tool for SDB in patients with 
NSCLC.
Methods: Participants completed the Pittsburg Sleep Quality Index 
(PSQI), one night of unobserved polysomnography, and two nights of 
at-home pulse oximetry. Apnea/Hypopnea Index (AHI)>15 determined 
by polysomnography was used as a cutoff for moderate-severe SDB. 
Data were analyzed using descriptive statistics, spearman correlations, 
logistic regression, and receiver operating characteristic (ROC) curves. 
Models using oxygen desaturation index (ODI) 4% and cumulative 
time<88%SaO2 (determined by pulse oximetry) as predictors of SBD 
were tested using ROC curves. Covariates included age, report of snor-
ing (PSQI question 5e), and global PSQI score (PSQI).
Results: Of the 31 participants (15 male, mean age 60.4±10.1, 77.4% 
Stage III-IV NSCLC), 61% of participants had moderate to severe 
SDB (AHI>15). ODI 4% predicted AHI>15 with 78.9% sensitivity and 
58.3% specificity (c=.686; 95%CI: 0.486-0.887). An aggregated mod-
el including 4% ODI, age, and any report of snoring in the last week 
predicted AHI>15 with 88% sensitivity and 83% specificity (c=.858; 
95%CI: 0.704-1.00).
Conclusion: Pulse oximetry may be a low-cost, non-invasive screening 
tool for SBD in patients with NSCLC. Further study is needed with a 
larger sample to determine predictive validity and utility of pulse oxim-
etry to screen for SDB in NSCLC.
Support (If Any): NCI R21 CA125213
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1208
DEFINING CPAP USE TIMES AFFECTS INSURANCE 
COVERAGE OF ONGOING CPAP
Schutte-Rodin S, Hurley S, Myers M
Center for Sleep and Circadian Neurobiology and the Penn Sleep 
Centers, University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA, USA

Introduction: CPAP tracking technology allows sleep apnea to be a 
unique clinical disorder with live detailed documentation of treatment ad-
herence. Many insurances link ongoing PAP coverage to documented data 
of CPAP use of 4 hours/night for 70% of nights for 30 consecutive days 
during the first 90 days. The evidence based sleep literature consistently 
reports the strictest definition of “CPAP use adherence” as a minimum 
of 20 minutes “on” per day. Software based calculations generally define 
CPAP use according to the evidence based literature (all days used) and 
also label use for only those days used >4:00 (hours:minutes). Thus a pa-
tient using CPAP for 3:59 for days 1-15 and 4:01 for days 16-30 would 
have 100% use for the evidence based reporting (method 1) and 50% use 
for the software calculation using only days used >4:00 hours (method 2). 
The purpose of this study is: (1) To determine CPAP use times for the 
same patients using these 2 reporting methods (2) To determine if the re-
porting methods affect if patients qualify for ongoing CPAP coverage.
Methods: PAP card and modem data were collected for 152 patients 
(average age 54.6 years; 89 males/63 females) who were prescribed new 
PAP from 1/1-2/29/12 at a university city sleep clinic. The first 90 days 
of therapy were analyzed using: (1) Method 1 (all days used) (2) Method 
2 (only days used >4:00). The “best” 30 consecutive days use were uti-
lized if use appeared <70% for 90 consecutive days using either method.
Results: The average PAP use was 4:33 (all days in the use period) and 
5:14 (only days used). The percent days used was 80.2% using method 
1 (all days used) and 60.9% using method 2 (only days >4:00 use). Of 
the 152 new PAP users, 110 patients (72%) qualified for PAP using the 
evidence based “method 1” while 75 (49%) qualified using the “method 
2” reporting (only days >4:00). Of the 110 patients qualifying for PAP 
using method 1 calculation, 35 patients would be at risk for losing PAP 
(p < 0.001) if only method 2 calculation were used.
Conclusion: “Percent days used” is commonly reported on PAP data 
reports using both the evidence based method of “all days used” and the 
software quantum calculation of using “only days used >4:00.” For the 
same patients, 72% of new PAP users qualified for ongoing coverage 
using the evidence based method of CPAP use time, compared to 49% 
using a software derived quantum method. The method of calculating 
“percent days used” impacts significantly on whether patients qualify for 
ongoing CPAP insurance coverage.

1209
DEPLOYMENT OF THE ALLIANCE SLEEP 
QUESTIONNAIRE (ASQ) AT THE STANFORD SLEEP 
DISORDERS CLINIC (SSDC) AS STANDARD OF CARE
Leary EB1, Malunjkar S1, Qadri S2, Ruoff CM1, Sullivan SS1, Walsh JK3, 
Mignot E1

1Center for Sleep Sciences and Medicine, Stanford University, Palo 
Alto, CA, USA, 2Division of Sleep Medicine, Harvard Medical School, 
Boston, MA, USA, 3Sleep Medicine and Research Center, St. Luke’s 
Hospital, Chesterfield, MO, USA

Introduction: The feasibility of using the Alliance Sleep Question-
naire (ASQ) at the Stanford Sleep Disorders Clinic (SSDC) was first 
evaluated in 2011. The ASQ is a comprehensive, on-line questionnaire 
with branching logic, designed to standardize collection of clinical or re-
search information and produce a Summary Report containing pertinent 
information to optimize clinician time. Based on this pilot, the ASQ1.0 
was modified to reduce completion times and facilitate incorporation 
into a clinical environment. ASQ2.0 was adopted as standard of care at 
the SSDC in September 2012.

Methods: During the pilot phase, a subset of patients were phoned be-
fore their appointment and asked to complete the ASQ1.0 in addition to 
the clinic’s standard paper questionnaire. As of September 2012, new 
patients receive email instructions to complete the ASQ2.0 on-line be-
fore their consultation appointment. Patients log in to the secure system 
using their name and date of birth. Integration with Epic appointment 
scheduling allows for automated creation of login credentials. On-line 
consent is obtained to use de-identified data for future research. Clinic 
staff use the ASQ2.0 secure Admin Module to access Summary Reports 
for use during the appointment.
Results: In the pilot phase, 101 patients agreed to fill out the ASQ1.0, 59 
(58.4%) actually logged in (32 males, 27 females; mean age 50.1, range 
18-90), and 56 (94.9%) completed the questionnaire. Since September 
2012, 145 patients logged in to the ASQ2.0 and 123 (79 males, 44 fe-
males; mean age 48.8, range 18-77; 84.8%) completed the survey. Me-
dian completion time was reduced from 44.9 (ASQ1.0) to 35.9 minutes 
(ASQ2.0) minutes. We are in the process of evaluating the accuracy of in-
formation obtained in the ASQ compared to clinician-obtained diagnosis.
Conclusion: The ASQ was successfully deployed in a busy, sleep medi-
cine practice, with a secure administrative module to access reports. A 
substantial proportion of clinic patients logging on to the ASQ site com-
pleted the entire questionnaire.
Support (If Any): Phillips Respironics Foundation

1210
EXAMINING THE LEVEL OF DISRUPTION OF SLEEP ON 
NIGHTS WHEN POLYSOMNOGRAPHY IS PERFORMED: 
THE MROS SLEEP STUDY
Blackwell TL1, Paudel ML2, Redline S3, Ancoli-Israel S4, Stone KL1

1Research Institute, California Pacific Medical Center, San Francisco, 
CA, USA, 2Division of Epidemiology & Community Health, 
University of Minnesota, Minneapolis, MN, USA, 3Departments of 
Medicine, Brigham and Women’s Hospital and Beth Israel Deaconess 
Medical Center, Harvard Medical School, Boston, MA, USA, 
4Department of Psychiatry, University of California, San Diego, La 
Jolla, CA, USA

Introduction: The presence of a first night effect from polysomnog-
raphy (PSG) recordings has been studied. The level of sleep disrup-
tion caused by PSG among community-dwelling older men remains 
unknown, as well as whether specific subgoups have a greater level of 
sleep disruption.
Methods: Data from 778 men (76.2 +/- 5.4 years) from a population-
based cross-sectional study with 6 centers in the United States were 
used. Participants underwent one night of in-home PSG as well as actig-
raphy gathered concurrently and on three subsequent nights after PSG. 
Actigraphically measured total sleep time (TST), sleep efficiency (SE), 
wake after sleep onset (WASO), and sleep latency (SL) were compared 
from the PSG night and subsequent nights using paired t-tests or paired 
Wilcoxon signed rank tests. Stratifications were performed where the 
level of the disruption from PSG was significantly different between 
strata (p<0.05).
Results: On average, sleep on the PSG night was worse than on the 
following night (p<0.05, TST 21+/-85 min less, SE 2.3 +/- 11.3% less, 
WASO 4.9 +/- 51.8 min more, SL 6.6 +/- 56.2 min more). The differenc-
es of sleep on the PSG night and 2 and 3 nights later were significant, but 
smaller in magnitude. There was a significant association between the 
level of disruption of sleep on the PSG night and age, race, depression, 
anxiety, excessive daytime sleepiness (EDS), sleep disordered breathing 
(SDB) and obesity. Those men who were older, had depression or anxi-
ety, had SDB or were obese had a larger disruption of sleep on the PSG 
night than seen in the overall population. Minorities slept somewhat bet-
ter on the night of PSG. Those with EDS showed no disruption of sleep 
on the PSG night compared to subsequent nights.
Conclusion: There was sleep disruption on the night of PSG. This sleep 
disruption is larger among certain subgroups.
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1211
EVALUATING SLEEP DISTURBANCES AMONG MEDICAL 
PATIENTS IN STRESS REDUCTION PROGRAMS
Cameron D2, Proulx G2, Oh P1, Alter D1,3, Reitav J1,4

1Cardiac Rehabilitation, Toronto Rehabilitation Institute - University 
Health Network, Toronto, ON, Canada, 2Glendon College, York 
University, Toronto, ON, Canada, 3Institute for Clinical Evaluative 
Sciences, Toronto, ON, Canada, 4Canadian Memorial Chiropractic 
College, Toronto, ON, Canada

Introduction: Identifying sleep disturbances (SD) in a medically ‘at 
risk’ population is critical to both clinical management and research. The 
prevalence of SDs among participants in Stress Reduction Programs 
(SRP) has not been investigated. This pilot study examined the preva-
lence of SDs with multiple measures: 1) Insomnia, assessed with the 
Insomnia Severity Index (ISI) and the Insomnia subscale of the Sleep 
Assessment Questionnaire (SAQI), 2) Sleep Apnea Risk, with STOP-
BANG (SB) and the SAQOSA, 3) Risk for Periodic Limb Movement 
Disorder (PLMD) with the SAQRestless subscale, 4) Sleep Schedule 
Disorder with the SAQSSD subscale, and 5) Non-Restorative Sleep, 
with the SAQNRS subscale.
Methods: All measures were completed by 49 medical patients before 
participating in a SRP. For the two conditions with multiple measures, 
we evaluated scale inter-correlations. For all SDs the number of cases 
identified by each subscale was tabulated: cases are presented as per-
centage of participants.
Results: The correlations between measures and percent of cases iden-
tified with each measure are summarized below: 1) Insomnia concor-
dance (ISI-SAQ-I, r=0.76**), Insomnia cases (ISI=52%, SAQI=39%, 
r=0.66**); 2) OSA concordance (SB-SAQOSA, r=0.43**), OSA 
cases (SBLo=75%, SAQOSA=48%, SBHi=32%, r=0.42**); 3) 
PLMD cases (SAQRestless=53%); 4) Sleep Schedule Disorder cases 
(SAQSSD=39%); 5) NRS cases (SAQNRS=67%), NRS correlated 
with both Insomnia measures (ISI- SAQNRS, r=0.54** and SAQI- 
SAQNRS, r=0.41**) but no other SD measure. 88% of participants 
screened positively for at least one SD on the SAQ Global subscale.
Conclusion: SDs were typical among medical patients attending the 
SRP, with NRS the most common. Insomnia and OSA measures alone 
identified only half of all SD cases. Concordance rates for Insomnia 
measures were excellent, and for OSA screens were acceptable. Future 
studies of SRP among medical patients should screen for a range of SDs 
to further clarify the impact of different SDs on outcomes.

1212
SINGLE CHANNEL PHOTOPLETHYSMOGRAPHY FOR 
OUT-OF-CENTER TESTING FOR OBSTRUCTIVE SLEEP 
APNEA
Romem A1, Koldobskiy D1, Romem A2, Scharf SM1

1Division of Pulmonary, Critical Care and Sleep Medicine, University 
of Maryland School of Medicine, Baltimore, MD, USA, 2Nursing, 
Bouve College of Health Sciences, Boston, MA, USA

Introduction: Awareness among medical practitioners of the impor-
tance of obstructive sleep apnea (OSA) is increasing. Recently, there has 
been a great deal of interest in screening for OSA in patients with and 
without related co-morbidities. We evaluated the reliability and accu-
racy of a single channel photoplethysmography (finger pulse oximetry), 
out-of center (OOC), OSA monitoring device (Morpheus® Ox) for the 
diagnosis of OSA among subjects with and without cardio-pulmonary 
co-morbidities. This device uses photoplethysmography and a series of 
complex derivation algorithms to detect respiration, pulse and oxygen 
saturation and sleep-wake state.
Methods: Forty three subjects referred for evaluation of OSA were simul-
taneously monitored with the Morpheus® Ox device while undergoing a 
full-night polysomnography (PSG). Among the 43 subjects, 15 reported 
having significant cardio-pulmonary co-morbidities. Using the PSG as 
the “gold standard” the sensitivity, specificity, negative predictive value 
(NPV), positive predictive value (PPV) as well as the positive likelihood 
ratio (+LR) for an apnea-hypopnea index (AHI)>5/hour and AHI>15/
hour were calculated for the Morpheus® Ox derived parameters.
Results: Valid results were available for 38 subjects (15 with cardio-
pulmonary co-morbidities). Mean age was 51.7±13.8 years, 47% were 
male, and body mass index (BMI) was 37.9±11.1kg/m2. A positive cor-
relation was noted between Morpheus®Ox derived AHI values and PSG 
derived values (R=0.853, p<0.001). For an AHI>5/hour sensitivity was 
83.3%, specificity 85.7%, PPV 90.9%, NPV 75% and +LR was 5.82. For 
an AHI>15/hour sensitivity was 83.3%, specificity 96.2%, PPV 90.9%, 
NPV 92.6% and +LR was 21.92. Among the sub-group of subjects with 
cardiopulmonary co-morbidities the sensitivities and +LR were 85.7%, 
100% and 6.86, 12.99 for an AHI>5/hour and >15/hour respectively.
Conclusion: The Morpheus® Ox is an easy to use OOC sleep study 
device capable of providing reliable and valid data necessary for the 
objective assessment of OSA among subjects, with and without cardio-
pulmonary co-morbidities.
Support (If Any): Widemed Ltd.

1213
REAL-TIME NIGHTTIME AWAKENING DETECTION WITH 
HEART RATE DATA
Jung D1, Hwang S1, Yoon H1, Lee Y2, Jeong D2, Park K3

1Interdisciplinary Program for Bioengineering, Seoul National University, 
Seoul, Republic of Korea, 2Department of Psychiatry and Behavioral 
Science, Seoul National University College of Medicine, Seoul, Republic 
of Korea, 3Department of Biomedical Engineering, Seoul National 
University College of Medicine, Seoul, Republic of Korea

Introduction: Sleep fragmentation is one of the major causes of im-
paired daytime performance. In addition to sleep duration, continuity of 
sleep is essential for its restorative process. We suggest a new approach 
for real-time nighttime awakening detection using only the heart rate 
(HR) data from electrocardiogram (ECG) signal.
Methods: Twenty healthy subjects (12 males and 8 females; 47.5±18.6 
years) participated in this study. Whole night polysomnography (PSG) 
was conducted for each subject. We used the channel recording ECG 
during PSG and the time interval between successive R peaks called 
R-R interval was investigated. Adaptive threshold of 2-minute window 
was updated every 30 seconds (one epoch) for detection of HR samples 
corresponding to wake state and finally awakening epochs were deter-
mined under certain conditions.
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Results: Our algorithm detected the awakening epochs with an ac-
curacy of 96.05±3.61% and a Cohen’s kappa value (k) of 0.58±0.12 
(0.41≤k≤0.60: Moderate agreement), which not fall behind other exist-
ing algorithms based on actigragh, or heart rate variability and respira-
tory effort signal. The mean absolute error between the sleep efficiencies 
determined by PSG and estimated using our algorithm was 0.64±0.41%.
Conclusion: The developed algorithm is faster and simpler providing 
higher performance in comparison to existing ones. It suggests a po-
tential of the developed algorithm with HR data as an adequate method 
that allows for detection of nighttime awakenings and for estimation of 
sleep fragmentation. We plan to develop a perfectly non-constrained and 
automatic awakening detection system with an ECG recorded non-intru-
sively using capacitively-coupled electrodes on a bed.

1214
REM SLEEP ESTIMATION FROM ECG-DERIVED 
RESPIRATION METHOD
Hwang S1, Jung D1, Yoon H1, Lee Y2, Jeong D2, Park K3

1Interdisciplinary Program of Bioengineering, Seoul National 
University, Seoul, Republic of Korea, 2Department of Neuropsychiatry 
and Center for Sleep and Chronobiology, Seoul National University 
Hospital, Seoul, Republic of Korea, 3Department of Biomedical 
Engineering, College of Medicine, Seoul National University, Seoul, 
Republic of Korea

Introduction: Polysomnography (PSG) is a gold standard for sleep 
monitoring system. In PSG recording, the numerous sensors must be 
attached to the subject’s face and body and it can disturb the sleep. To 
overcome the drawbacks PSG, there have been many alternative ways 
to monitor sleep without PSG recording. During rapid-eye-movement 
(REM) sleep, respiration rate and variability are greater than in other 
sleep stages and this characteristic can be extracted from electrocardio-
gram (ECG) signals based on cardiopulmonary coupling. In this study, 
we proposed ECG based REM sleep estimation method.
Methods: Nine healthy subjects and thirteen obstructive sleep apnea 
(OSA) patients participated in our study. Mean age of participations was 
33.4±17.8 years. PSG data were collected and scored according to the 
R&K rules. To derive the respiration signals from ECG, first, R-peaks 
were detected by self-developed algorithm. After detection, respiratory-
related signals were derived from following each method: 1) Interpo-
lation between the R-R intervals 2) Interpolation between the R-peak 
amplitudes. Principal components analysis (PCA) was applied to the 
each processed signals and PC 1 was finally selected as ECG derived 
respiration (EDR) signals. Respiration rate of each epoch EDR signals 
were obtained by autocorrelation method. Irregular and increased respi-
ratory rate during REM sleep were obtained using linear and adaptive 
thresholds.
Results: Epoch-by-epoch estimation results were compared with ones 
from PSG. In healthy subjects, the mean value for sensitivity, specific-
ity, accuracy and kappa statistics were 64.6%, 93.6%, 87.5% and 0.59, 
respectively. In OSA patients, the corresponding values were 54.4%, 
95.6%, 86.3% and 0.56, respectively.
Conclusion: In this study, a reliable method to estimate the REM sleep 
using only ECG signals was suggested. We speculate that if the pro-
posed method can be applied to the non-intrusive measurement of ECG 
or respiration signals, it can be used for the ambulatory REM sleep 
monitoring system.

1215
A NEW AND ORIGINAL, AUTOMATIC SYSTEM FOR 
ANALYZING FETAL MOVEMENT RECORDED DURING A 
PREGNANT WOMAN’S SLEEP
Nishihara K1, Ooki N2, Ryo E3, Kamata H3, Horiuchi S4

1Fatigue and Working Life Research Group, The Institute of 
Science for Labour, Miyamae-ku, Japan, 2NoruPro Light Systems, 
Kokubunji-shi, Japan, 3Obstetrics and Gynecology, Teikyo University, 
Itabashi-ku, Japan, 4Maternal Infant and Midwifery, St. Luke’s College 
of Nursing, Chuo-ku, Japan

Introduction: Fetal movement is an important biological index of fetal 
well-being. Since 2008, we have been developing a new and original, 
capacitive acceleration sensor and data recording device that a pregnant 
woman can easily use to record fetal movement by herself at home 
during overnight sleep. Since it is based on fetal movement accelera-
tion measurement, we call it an FMAM recorder (Ryo E, Nishihara K, 
Kamata H, Matsumoto S. Med Eng Phys 34: 566-572). In 2012, we 
demonstrated that manually counting fetal movements recorded by the 
FMAM gave the similar results to those given by ultrasonography (in 
press). However, manual analysis of overnight data is time-consuming, 
so we have developed an automatic analysis system. In the present 
study, we compared a manual analysis of fetal movement signals re-
corded during maternal sleep with an automatic software analysis of 
the same data.
Methods: Six pregnant women (26-36 years; 28-38 gestational weeks) 
volunteered to participate in the study and successfully recorded data on 
61 occasions. All mothers gave written informed consent to the study. 
They were allowed to take a device home to record fetal movement 
by themselves during sleep. Fetal movement signals were detected by 
the software program. Agreements between the manual and automatic 
detection signals for the same 10-sec epochs were evaluated by preva-
lence-adjusted bias-adjusted kappa (PABAK, 1993).
Results: A mean (SD) value of PABAK for all the mothers was 0.82 
(0.04), which was interpreted to be almost perfect. Since the FMAM 
recorder has a maternal movement recording channel, maternal move-
ment overlapping the fetal movement channel can be excluded, even 
for pregnant women with periodic limb movement. However, maternal 
respiration could not be completely excluded.
Conclusion: The agreement between manual and automatic detection 
signals was high. The new automatic analysis of fetal movement can 
be used.
Support (If Any): Supported by a Grant-in-Aid for Scientific Research 
provided by the Japan Society for the Promotion of Science.
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A 7 YEAR PROSPECTIVE STUDY OF MANDIBULAR 
ANTERIOR REPOSITIONING DEVICE IN THE MANAGEMENT 
OF OBSTRUCTIVE SLEEP APNEA AND SNORING
Singh PP
1Dental, Arch Dental Associates, Manhattan, NY, USA, 2Dental 
Medicine & Oral Surgery, NS-LIJ, Manhasset, NY, USA

Introduction: Oral appliances are increasingly being used for treatment 
of obstructive sleep apnea. Mandibular advancement devices (MAD) 
mechanically protrude the mandible, advancing the tongue and distract-
ing it away from the oropharynx and the roof of the mouth and can be 
of significant help in the treatment of OSA. The study was designed on 
a large scale and with a long term follow up, to evaluate the efficacy of 
our designed MAD.
Methods: Patients with OSA were prospectively recruited for treatment 
with a customized MAD. Inclusion criteria required a confirmation of 
OSA by polysomnography (apnea-hypopnea index [AHI] >= 10 events/
hr). Baseline overnight polysomnography, dental and TMD evaluation, 
Epworth Sleepiness Scale (ESS) and a cone beam volumetric tomo-
graphic (CBVT) scan of the airway and jaw position were done on 390 
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patients. The mandibular protrusive position for treatment with a MAD 
was determined, registered and indexed and from that a custom MAD 
was fabricated and inserted. 3 months following the insertion of the 
MAD, a repeat polysomnograph and CBVT were done on 330 of those 
patients and the results were analyzed. All 390 of the patients were fol-
lowed on an annual visit for a period of 3 years following the insertion 
of the MAD at which point compliance, comfort, ESS and integrity of 
the appliance was checked and recorded for analysis.
Results: MAD altered upper airway geometry, increased velopharyn-
geal lateral diameter to a greater extent (+0.35 ± 0.07 vs. +0.18 ± 0.05 
cm; P < 0.001) and also increased antero-posterior diameter with an-
terior displacement of the tongue (0.68 ± 0.04 cm; P < 0.001) and soft 
palate (0.12 ± 0.03 cm; P < 0.001), (AHI reduction ≥ 50%) increased 
velopharyngeal volume more than baseline (+2.65 ± 0.9 vs. -0.44 ± 0.8 
cm3; P < 0.05. For the mITT analysis, we defined treatment success on 
EPAP as a ≥ 50% reduction in the AHI or an AHI reduced to < 10/h and 
at month 3, success was achieved in 77.0% (P = 0.001).
Conclusion: We have demonstrated that MAD improved AHI, however 
MAD was effective in a greater proportion of patients and was addition-
ally associated with greater symptomatic improvement, compliance, and 
patient preference as compared with CPAP non compliance. However, 
for patients who are able to tolerate MAD or are not suitable for CPAP 
treatment, this study demonstrates highly favorable effects of MAD on 
upper airway structure. In conclusion MAD increase upper airway di-
mensions and move surrounding soft tissues.

1217
THE USE OF OVERNIGHT PULSE WAVE ANALYSIS FOR 
RECOGNITION OF CARDIOVASCULAR RISK FACTORS 
AND RISK - A MULTICENTRIC EVALUATION
Grote L1, Sommermeyer D2,1, Zou D1, Eder D1, Ficker JH3, 
Randerath W4, Priegnitz C4, Penzel T5, Sanner B6, Hedner J1
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Introduction: Analysis of continuous physiological signals like the fin-
ger pulse wave measured by pulse oximetry during sleep may provide a 
novel method to assess cardiovascular (CV) function and risk. The sleep 
period appears to be a particularly useful window for assessment.
Methods: Subjects (n=520, 346 males, age 55.0±13.4 yrs, BMI 29.9±6.1 
kg/m2) were referred to five sleep centers. CV risk factors were assessed 
and subjects were classified by the ESC/ESH risk matrix into five sepa-
rate risk classes. The autonomic state indicator (ASI) algorithm extract-
ed patterns of the peripheral pulse wave and SpO2 signal by amplitude 
and time/frequency analysis from the overnight digital photoplethysmo-
graphic recording and computed a CV risk score (range 0-1, ≥0.5 equals 
to high risk). Nine derived parameters (irregular pulse, RCDC, pulse 
rate variability, pulse wave variability, pulse propagation time, frequent 
desaturations, duration of periodic symmetric desaturations and baseline 
SpO2) were used to determine the final score.
Results: In the validation data set (N=390) the developed algorithm de-
tected high risk patients with a sensitivity of 74.5% and specificity of 
76.4%, using the ESC/ESH matrix (scores 4 and 5) as reference. PPV 
and NPV were 69% and 81%, respectively. The area under the ROC 
curve was 0.80. The ASI CV risk index was elevated in patients with 
an already established CV endpoint (previous MI and/or stroke, n=50) 
compared with all other patients (0.73±0.27 vs. 0.42±0.34, p<0.001). In-
dependent predictors for risk elevation included pulse variability, pulse 
propagation time, and several hypoxic measures.
Conclusion: The ASI technique appears to provide a possibility to de-
tect increased CV risk from a recording of physiological signals during 

sleep. The technique - based on a modified pulse oximeter - may be use-
ful in both sleep and cardiovascular medicine.
Support (If Any): The study was supported by Weinmann, the Swedish 
Heart and Lung Foundation, and the Gothenburg University.
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A PILOT VALIDATION STUDY FOR THE NOX T3 BY 
CAREFUSION AS A SCREENER FOR OSA
Cairns AA1, Wickwire EM1,2, Schaefer E1, Nyanjom D1

1Pulmonary Disease and Critical Care, Assoc. & The Center for Sleep 
Disorders, Columbia, MD, USA, 2Department of Psychiatry and 
Behavioral Sciences, Johns Hopkins School of Medicine, Baltimore, 
MD, USA

Introduction: OSA is a serious medical problem associated with in-
creased morbidity and mortality. The use of portable monitors (PMs) for 
diagnosing OSA is expanding and promises to ensure more patients get 
diagnosed and treated. Data suggest that PMs can be a valid diagnostic 
tool in selected patients with PSG/PM AHI correlations from .85 to .98. 
The NOX T3, an FDA approved Type 3 PM, may have advantages over 
other PMs due to its small size and weight as well as its ability to record 
actigraphy, real-time audio, wireless pulse oximetry, and chest/abdomi-
nal RIP. The aim of this pilot study was to assess the diagnostic accuracy 
of the NOX T3 in detecting OSA in a treatment-seeking sample.
Methods: Data were collected from 40 patients staying overnight at a 
sleep center for a diagnostic PSG. Participants wore both sets of diag-
nostic equipment (PSG and NOX T3) during their sleep study. Sensors 
were applied in duplicate by a trained RPSGT and counterbalanced with 
the exception of the nasal cannula, which was dual-lumen. PSG and 
NOX T3 data were scored by trained, blinded RPSGTs. NOX T3 AHI 
derived from autoscore (NOX auto) and manual scoring (NOX manual) 
were compared to PSG AHI. A PSG AHI of >15 events/h defined OSA.
Results: The final sample consisted of 32 participants (41% Black; 44% 
Female) with a mean PSG AHI of 16.2 ± 18.7, BMI of 32.8 ± 6.8 kg/
m2, and ESS of 8.8 ± 6.3. No differences were found between mean AHI 
derived from NOX manual and NOX auto (19.7 vs. 18.6 ±19.0; p=.8) 
or mean PSG AHI and NOX auto (16.2 vs. 19.7 ± 18.8; p=.7). A strong 
positive correlation was found between PSG AHI and AHI from NOX 
auto (r (29) = .92, p<.001; r2 .85). Sensitivity and specificity were 91.7% 
and 85.0%, respectively. Positive and negative predictive values were 
78.6% and 94.4%, respectively.
Conclusion: The NOX T3 PM had high sensitivity for identifying the 
prescence of and acceptable specificity for the exclusion of moderate-
to-severe OSA. Mean AHI discrepency between NOX T3 and PSG was 
3.5 events/h. Measurement agreement (r) was comparable to other de-
vices. Reduced PPV was due to three false positives, with a mean NOX 
AHI overestimation of 12.6 ± 15.6 events/h. This may have been due to 
RERAs being scored as apneas. The NOX T3 had a low equipment fail-
ure rate (9%). The similarity in auto and manual scoring reinforces the 
strength of NOX T3 results from practices that rely only on autoscoring. 
A well-controlled, randomized study is in order to further explore the 
validity of the NOX T3.

1219
STABILITY OF SLEEP DURATION ACROSS MULTIPLE 
POLYSOMNOGRAPHIC RECORDINGS IN ADULTS
Gaines J, Fernandez-Mendoza J, Vgontzas AN, Basta M, Bixler EO
Psychiatry, Penn State College of Medicine, Hershey, PA, USA

Introduction: Due to the expenses associated with in-lab polysom-
nography (PSG), sleep researchers often opt to record participants 
only once, especially in epidemiological studies. It is unclear, however, 
whether a single night in the laboratory is representative of one’s typical 
sleep patterns. The purpose of this study was to examine the stability of 
sleep variables in a sample of adults who visited the laboratory more 
than once.
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Methods: The sample (n = 148; 45.2 ± 13.6y) was comprised of 95 men 
from the Penn State Adult Cohort, a random general population sample 
of 1,741 adults, and 53 patients (33 women) from the Sleep Disorders 
Clinic. All subjects underwent a PSG study at baseline and a second 
PSG study at follow-up after 2.4y. Coefficients of stability for total sleep 
time (TST), sleep efficiency (SE), and sleep onset latency (SOL) were 
estimated by intraclass correlation (ICC) and interpreted using Landis 
and Koch (1977) benchmark ranges.
Results: Coefficients of stability for TST (ICC = 0.63; p <0.01; 
delta = 5.9 minutes) and SE (ICC = 0.65; p<0.01; delta = 1.7%) were 
“substantial,” while that for SOL was only “fair” (ICC = 0.34; p <0.05; 
delta =-2.5 minutes. After controlling for age, apnea/hypopnea index, 
and BMI at baseline, coefficients of stability were stronger in non-obese 
and non-apneic individuals.
Conclusion: The sleep parameters TST and SE are stable within par-
ticipants over a time period (i.e. several years), whereas SOL appears 
subject to variability. These findings suggest that sleep duration obtained 
from one night of polysomnography is a relatively stable marker of an 
individual’s habitual sleep patterns and can be useful for clinical and 
research applications.
Support (If Any): R01 51931, R01 40916, and R01 64415
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SINGLE SENSOR PAD BALLISTOCARDIOGRAPHY-BASED 
SYSTEM COMPARED TO ACTIGRAPHY: PRELIMINARY 
VALIDATION
Mack DC1,2, Calbreath J2

1Medical Automation Research Center, University of Virginia, 
Charlottesville, VA, USA, 2WellAware Systems, Inc., Glen Allen, VA, 
USA

Introduction: Despite advances in portable sleep analysis technology, 
actigraphy remains the basis for a significant portion of devices record-
ing longitudinal data. Passive ballistocardiography is not a new concept, 
but implementation was impractical until recently. Ballistocardiography-
based systems address compliance issues often faced when implement-
ing wearable sensors. One such passive system has been developed to 
analyze sleep patterns and quality by detecting restlessness and human 
presence in bed with a single sensor pad.
Methods: The study was approved by the University of Virginia’s Insti-
tutional Review Board and the General Clinical Research Center. Sev-
enteen generally healthy adult subjects who signed an informed consent 
had their sleep monitored with a commercially available actigraph and 
the passive system for three consecutive nights in their homes. No ad-
justments to either system were made after initial setup at the beginning 
of the study period. Subjects slept alone in their normal environment 
each night during the study. The passive system was synchronized with 
the actigraph and data was reported in 30-second epochs for compari-
son. Sleep/wake states based on movement and sleep pattern informa-
tion were examined during the study. Forty-six nights were successfully 
recorded, with data lost from five nights across three subjects due to 
equipment issues.
Results: The average sleep/wake agreement of the passive system ver-
sus actigraphy was 94.4% across 43,621 epochs (kappa = 0.55, p-value 
< 0.0001). Both sleep onset and wake times determined by the passive 
system correlated significantly with actigraph data. For each of the three 
nights studied, the correlation coefficients for sleep onset (0.912, 0.928, 
0.910) and wake (0.910, 0.998, 0.961) were statistically significant.
Conclusion: The results show moderate agreement and strong correla-
tion between the passive system and actigraphy for understanding sleep/
wake states and sleep patterns. This preliminarily validates that the pas-
sive system provides meaningful longitudinal sleep data without the hin-
drance of compliance issues.
Support (If Any): This work was supported in part by a grant to the Uni-
versity of Virginia’s General Clinical Research Center, 5 M01 RR00847.
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ESTIMATING SNORING AND MOVEMENT VIA MATTRESS 
ACTIGRAPHY
Woodward SH1, Arsenault NJ1, Moore HE2

1Psychology, VA Palo Alto HCS, Palo Alto, CA, USA, 2Electrical 
Engineering, Stanford University, Stanford, CA, USA

Introduction: Zero-burden mattress actigraphy can be accomplished by 
embedding wide-band accelerometers in a mattress topper. Large and 
small movements as well as snores can be readily detected by thorax-re-
gion sensors, but discriminating movements and snores can be challeng-
ing due to the variable frequency contents of these signals. We employed 
a wavelet-based method and post-detection testing against the concur-
rent respiratory waveform to discriminate snores from movements of 
different durations.
Methods: A sample of 75 men and women with PTSD, Panic Disorder, 
both, or no mental illness underwent laboratory polysomnography with 
concurrent mattress actigraphy prior to participating in a study of in-
home sleep. Staging of sleep was performed using PSG data only. Manu-
al scoring of actigraphy data was limited to the assignment of in-bed and 
out-of-bed times based solely on actigraphy and blind to sleep staging.
Results: The median inter-event-interval between detected snores was 
4.01 seconds, consistent with a respiratory rate of 15 breaths per minute. 
Quantified as seconds of snoring per epoch, snores were most prevalent 
in slow wave sleep, followed by stage 2, REM, and stage 1 (F(4,292) = 
10.9, p < 0.001). Seven participants with AHIs > 10 snored significantly 
more than 68 participants with AHIs <=10 (F(1,73) = 14.00, p < 0.001). 
AHI was also significantly correlated with snoring per epoch in this 
sample (r’s = 0.49 - 0. 65, all p’s < 0.001). Though movement numbers 
were not associated with sleep stage, movement amplitudes were lowest 
in slow wave sleep and highest in REM (F(3,111) = 5.03, p < 0.009). 
The contrast between controls and anxiety-disordered participants ap-
proached significance (p = 0.063) with the latter making smaller move-
ments during sleep.
Conclusion: Measures of snoring and body movement extracted from 
a mattress actigraph were systematically associated with sleep stage. 
Snoring was also elevated, as expected, in association with sleep apnea.
Support (If Any): This research was funded by grant number MH64724 
from the National Institute of Mental Health to J.I. Sheikh, M.D. The au-
thors wish to thank European Sleep Works, Berkeley, CA, who donated 
expertise and materials towards fabrication of the mattress toppers. We 
are also grateful for the administrative support provided by the Spon-
sored Projects Office, Stanford University. Dr. Woodward is the inven-
tor of the SensorBed. The patent (US 6,485,441) is co-assigned to the 
Department of Veterans Affairs and to Leland Stanford University. The 
SensorBed has not been licensed for commercialization.

1222
MATTRESS ACTIGRAPHIC MEASURES OF RESPIRATORY 
VARIABILITY: ASSOCIATIONS WITH SLEEP STAGE AND 
AHI
Woodward SH, Arsenault NJ
National Center for PTSD, VA Palo Alto HCS, Palo Alto, CA, USA

Introduction: This report considers respiratory-related movements 
transduced by wide-band accelerometers embedded in a mattress top-
per. Filtering of raw accelerometer outputs to the respiratory band (0.1 
- 0.5Hz) results in signals visually similar to those obtained from cir-
cumferential bands. We describe two quantifications of the variability of 
these signals, the standard deviation of breath waveform amplitudes and 
the mean cross-correlation of adjacent breath waveforms, calculated per 
epoch, which may have potential utility.
Methods: A sample of 70 men and women with PTSD, Panic Disorder, 
both, or no mental illness underwent laboratory polysomnography with 
concurrent mattress actigraphy prior to participating in a study of in-
home sleep. Staging of sleep was performed using PSG data only. Manu-
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al scoring of actigraphy data was limited to the assignment of in-bed and 
out-of-bed times based solely on actigraphy and blind to sleep staging.
Results: Breath-to-breath waveform correlations were strongly influ-
enced by sleep stage (F(4,264) = 33.1, p < 0.001), with highest correla-
tions in slow wave sleep (SWS: 0.85; stage 2: 0.81; wake 0.81; REM: 
0.76; stage 1: 0.75). The standard deviation of breath waveform ampli-
tudes was also strongly influenced by sleep stage (F(4,264) = 25.5, p < 
0.001) sleep (wake > stage 1 > REM > stage 2 > SWS). The correlation 
of these two measures was insignificant except in SWS. The standard 
deviation of breath waveform amplitudes, only, was significantly cor-
related with AHI both in the subthreshold sample (AHI <= 10; r ~= 0.3) 
and in the whole sample (AHI = 0 - 27; r ~= 0.65).
Conclusion: Measures of respiratory variability extracted from a mat-
tress actigraph were systematically associated with sleep stage and 
differentially associated with AHI. These results raise the possibility 
that unattended, zero-burden mattress actigraphy can be automatically 
screened for contamination by sleep-disordered breathing and interro-
gated for estimates of sleep depth.
Support (If Any): This research was funded by grant number MH64724 
from the National Institute of Mental Health to J.I. Sheikh, M.D. The au-
thors wish to thank European Sleep Works, Berkeley, CA, who donated 
expertise and materials towards fabrication of the mattress toppers. We 
are also grateful for the administrative support provided by the Spon-
sored Projects Office, Stanford University. Dr. Woodward is the inven-
tor of the SensorBed. The patent (US 6,485,441) is co-assigned to the 
Department of Veterans Affairs and to Leland Stanford University. The 
SensorBed has not been licensed for commercialization.
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AGREEMENT BETWEEN AN AUTOMATIC 
POLYSOMNOGRAPHY (PSG) SCORING SYSTEM AND 
MANUAL SCORING
Giannouli E2,1, Younes M2,1, Thompson W2, Leslie C2, Egan T2

1Internal Medicine, University of Manitoba, Winnipeg, MB, Canada, 
2Sleep Disorder Centre, University of Manitoba, Winnipeg, MB, Canada

Introduction: Computerized scoring of PSGs can potentially save time 
and improve consistency. We assessed agreement between manual scor-
ing and automatic scoring by a new system (Michele Sleep Scoring Sys-
tem), and the impact of editing the automatic results.
Methods: PSG records of 42 patients were chosen randomly from files 
that were scored earlier by two highly experienced technologists. Four-
teen were split-studies that were treated as separate files (total= 56 files). 
At the time of manual scoring (M) the technologists were unaware that 
these files would be used for research. The files were auto-analyzed (Au-
to-Pre), and subsequently edited (Auto-Post) by the same technologist 
who scored the file initially. The editing technologist was unaware she 
scored the file earlier. They were asked to edit every score they disagreed 
with. Intra-class correlations (ICCs) were obtained for Auto-Post vs. Au-
to-Pre (A/A), Auto-Pre vs. M (PRE/M) and Auto-Post vs. M (POST/M).
Results: Average values of different variables were not significantly dif-
ferent among the three measurements. ICCs of all three comparisons 
were > 0.90 for Total Sleep time, Awake time, Stage N2, Apnea-Index, 
Apnea-Hypopnea-Index and PLM-Index. For Stages N1 and N3 A/A 
ICCs were considerably higher (0.92, 1.00) than POST/M ICCs (0.77, 
0.70), indicating that the scorers, unknowingly, agreed more with Auto-
Pre than with their original score. A/A ICCs were 0.88 for REM dura-
tion, 0.84 for Sleep Onset and 0.77 for REM onset. POST/M ICCS were 
≥ 0.98 in all three cases, reflecting correction of some significant errors 
in the automatic scoring and excellent intra-scorer consistency for these 
variables. ICCs for Arousal-Index were 0.90 for A/A, 0.80 for PRE/M 
and 0.91 for POST/M comparisons.
Conclusion: The new automated system provides excellent results 
for several clinically relevant variables. The only important impact of 
editing was correction of a few large errors in sleep and REM onsets 
and REM duration.

1224
BLOCK EDF LOAD AND THE SLEEP PORTAL EDF-
VIEWER: OPEN SOURCE MATLAB TOOLS FOR VIEWING 
POLYSOMNOGRAPHY FILES STORED IN EUROPEAN DATA 
FORMAT (EDF)
Dean DA1,2, Kaffashi F3, Mueller R1,2, Redline S1,2, Loparo K3

1Sleep Medicine, Brigham and Women’s Hospital, Boston, MA, USA, 
2Sleep Medicine, Harvard Medical School, Boston, MA, USA, 3School 
of Engineering, Case Western University, Cleveland, OH, USA

Introduction: Polysomnography (PSG) data are used to study the inter-
relationship between physiological systems by sleep researchers and col-
laborators. Since data are often collected in multiple formats and access 
to proprietary software may be limited, there is a need for open-source 
tools for collaborators across projects or sites to view PSG data. We 
developed tools for accessing PSG studies stored as EDF files [1] since 
conversion to an EDF file is often supported in commercial software.
Methods: An EDF loader and graphical user interface Sleep Portal 
EDF-Viewer were developed to provide access to EDF files. The EDF 
loader uses block memory loads and matrix rotations to access recorded 
times-series data. The Sleep Portal EDF-Viewer is a Graphical User 
Interface developed within MATLAB. The viewer allows the user to 
access and display PSG signal annotations stored in XML format. The 
interface can be configured to include/exclude the hypnogram and an-
notations from the display.
Results: Our tests demonstrate a substantial advantage to using the 
block loader. An overnight Sleep Heart Health Study PSG file loaded 
in 74.52 (1.28) sec. with a traditional loader that loads each data point 
individually and 1.56 (0.02) seconds with our loader [mean (SD)]. The 
block data loader allowed for quick data access within the viewer, al-
lowed for rapid changing of the window size allowing for up to an hour 
of data to be displayed, and facilitated responsive key-board controlled 
signal rescaling.
Conclusion: Clinical and research PSG studies are a sleep medicine re-
source that could be probed quantitatively to study research questions 
beyond the aims of the original study. The Sleep Portal EDF Viewer pro-
vides fast and efficient EDF access and can be extended to perform quan-
titative analysis. This tool and its source code are freely available and are 
intended to promote collaborative research (http://sleep.harvard.edu).
Support (If Any): NIH 1R01HL083075-01, R01HL098433, R01 HL0-
98433-02S1, 1U34HL105277-01, 1R01HL110068-01A1 and 1R01-
HL 113338-01
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OSUNET: AN ARTIFICIAL NEURAL NETWORK SLEEP 
APNEA PREDICTION TOOL FOR IN-HOME AND IN-LAB 
POLYSOMNOGRAPHY
Mindel JW1, Ajaz F1, Teferra R1, Afaq T1, Iftikhar IH1, Khan M1, 
Das A1, Grant B2, Magalang UJ1

1Division of Pulmonary, Allergy, Critical Care, and Sleep Medicine, 
The Ohio State University Wexner Medical Center, Columbus, OH, 
USA, 2Division of Pulmonary, Critical Care, and Sleep Medicine, 
University at Buffalo, Buffalo, NY, USA

Introduction: Several third party payers now require an in-home poly-
somnography (PSG) as the initial diagnostic test for obstructive sleep 
apnea (OSA). Most clinicians have a low threshold to proceed with an 
in-lab PSG in patients with a negative in-home PSG, and this may ne-
gate any economic savings from the simplified test. Ideally, patients who 
have a high likelihood of having OSA should undergo in-home PSG and 
prediction tools may help guide this decision. We compared the positive 
likelihood ratios (+LR) of the STOP-BANG, Modified Neck Circumfer-
ence (MNC > 43 cm), and the OSUNet, a newly developed prediction 
tool based on artificial neural network.
Methods: A total of 665 patients suspected of OSA were included in 
this study. We determined the +LRs for the three prediction tools in 383 
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patients who underwent an in-lab PSG. The OSUNet was validated in an 
additional 149 in-lab PSGs. The nine OSUNet inputs were: age, history 
of hypertension, history of diabetes, body mass index (BMI), neck cir-
cumference, and answers to 4 commonly asked questions in the clinic. 
The performance of the instruments was compared in an additional 133 
consecutive patients who underwent in-home PSGs. An AHI > 15/hr 
was used to define the presence of OSA.
Results: For in-home PSG (n=133), +LRs for STOP-BANG, MNC, 
and OSUNet were: 1.3 [95% CI: 1.1-1.5], 1.6 [1.3-1.9], and 3.4 [1.8-
6.1], respectively. For in-lab PSG (n=383), +LRs for STOP-BANG, 
MNC, and OSUNet were: 1.2 [1.1-1.3], 1.5 [1.4-1.8], and 3.4 [2.6-4.5], 
respectively.
Conclusion: In our clinic population, the OSUNet provides a better 
prediction of the presence of OSA (changing the probability by 20%) 
compared to the STOP-BANG or MNC. The OSUNet appears to be a 
useful tool in identifying patients who are good candidates for in-home 
PSGs and has the potential to decrease the need for repeat testing in the 
laboratory.
Support (If Any): Supported by: NIH-HL093463 and the Tzagournis 
Medical Research Endowment Funds of The Ohio State University 
(UJM).
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EVALUATION OF A SINGLE-ITEM QUESTION ABOUT 
SLEEP QUALITY
Imes CC1, Sereika SM1, Burke LE1, Korytkowski M2, Strollo PJ2, 
Chasens ER1
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Introduction: Validated self-report measures of daytime sleepiness 
(Epworth Sleepiness Scale [ESS]) and sleep quality (Pittsburgh Sleep 
Quality Index [PSQI]) exist but are not used in routine clinical practice. 
The purpose of this study was to evaluate a single-item question to help 
health care providers screen their patients’ sleep quality.
Methods: Secondary analysis used baseline data from a randomized 
controlled trial (OSA, Sleepiness and Activity in Diabetes Management) 
of adults with type 2 diabetes mellitus and screening ESS scores ≥ 10 
(N=107). Participants filled out a nightly diary (1 to 7 days) that con-
tained total sleep time (TST), wake after sleep onset (WASO), and a 100 
mm visual analogue scale (VAS) question “How well did you sleep last 
night?” that used anchors of “poor sleep” and “excellent sleep”. Mood 
state was assessed using the Profile of Mood States (POMS) and physi-
cal and mental health was assessed using the SF-36. Pearson’s correla-
tions were calculated between the single-item response and the WASO, 
sleep duration (TST - WASO), ESS, PSQI, POMS total and sub-scores, 
and SF-36 components.
Results: Subjects were, on average (mean±SD), 52.2 (±9.3) years old, 
female (58%), and obese (BMI of 35.0±6.6 kg/m2). The sample was 
racially diverse with 53% being non-white. The subjects had poor sleep 
quality based on the PSQI (10.5±4.0) and excessive daytime sleepi-
ness based on the ESS (12.3±4.1). The response to the single-item VAS 
was negatively correlated with ESS (r=-.273), PQSI (r=-.471), WASO 
(r=-.406), and POMS total score (r=-.398) and POMS sub-scores: ten-
sion-anxiety (r=-.333), depression-dejection (r=-.368), anger-hostility 
(r=-.325), fatigue-inertia (r=-.285), confusion-bewilderment (r=-.338) 
(all p<.005). The response was positively correlated with sleep duration 
(r=.242, p=.012), SF-36 physical and mental health component scales 
(r=.220, p=.024 and r=.350, p<.001, respectively) and the POMS vigor-
activity sub-score (r=.302, p=.002).
Conclusion: A single-item question about sleep quality has potential for 
use as a screening question for health care providers.
Support (If Any): NIH/NHLBI HL089522 (E. Chasens), UL1 RR0-
24153, UL1TR000005, and NIH/NINR T32NR009759 (C. Imes)
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ALERTNESS: WHAT IS THAT, WHAT IS NORMAL AND 
WHAT CAN IT TELL US?
Chung SA, Maresky L, Danish A, Shen J, Shapiro CM
Psychiatry, Toronto Western Hospital, UHN, Toronto, ON, Canada

Introduction: The THAT scale was designed to measure alertness, de-
fined as the capacity of the mind to respond appropriately to external and 
internal stimuli. The present study’s aim is to determine normative val-
ues of alertness on the THAT and to explore the relationship among ex-
cessive daytime sleepiness, fatigue, depressive symptoms and alertness.
Methods: Normative data was collected from 60 healthy males and 
females (17-74 years). To explore the relationship among alertness, 
daytime sleepiness, fatigue, depression and anxiety, data was collected 
from charts of sleep clinic patients who had completed a questionnaire 
battery, overnight polysomnography and Multiple Sleep Latency testing 
(MSLT) as part of their clinical assessment. The scales included mea-
sures for: fatigue (Fatigue Severity Scale, FSS), sleepiness (Epworth 
Sleepiness Scale, ESS), depressive symptoms (Centre for Epidemiologi-
cal Studies in Depression, CESD) and anxiety (ZUNG anxiety scale).
Results: The average score on the THAT was 34.9 + 7.2 (range 22-50) 
for the control group. The cutoff score for the THAT, indicative of clini-
cally significant reduced alertness, was determined to be <20.5 (mean 
- 2SD). THAT alertness scores were found to be modestly, significantly 
and negatively correlated with fatigue levels (FSS, r=-0.39, p<0.001), 
depressive symptoms (CES-D, r=-0.53, p<0.001) and anxiety symptoms 
(ZUNG, r=-0.41, p<0.001). No correlations were found between the 
THAT alertness scale and daytime sleepiness, as measured by the ESS 
or MSLT. Regression analyses revealed a significant model (F=19.9, 
p<0.001, adjusted R2=0.35) with scores on the CES-D (p<0.001) and 
FSS (p=0.006) emerging as the only significant predictors of scores on 
the THAT.
Conclusion: The findings of this study support our previous hypothesis 
that sleepiness is not the same as poor alertness. Depression symptoms 
and fatigue, but not sleepiness, were found to have a strong and sig-
nificant impact on levels of alertness. This is the first study to link poor 
alertness to depressive symptoms.

1228
A NEW CELL PHONE APPLICATION TO MEASURE SLEEP; 
VALIDATION AGAINST POLYSOMNOGRAPHY
Kucharczyk E1, Garbett A2, Jamison-Powell S3, Lawson S2, Linehan C2, 
Morgan K1, Yeung W1

1Clinical Sleep Research Unit, Loughborough University, 
Loughborough, United Kingdom, 2Lincoln Social Computing Research 
Centre, University of Lincoln, Lincoln, United Kingdom, 3Department 
of Media and Communications, University of Leicester, Leicester, 
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Introduction: As a ubiquitous personal technology which typically 
remains close to the individual throughout the 24h cycle, cell phones 
offer a unique opportunity to monitor and record sleep with high eco-
logical validity. Developing the SAD concept of Lichstein et al (1982) 
the Sleepful cell phone app emits a tone every 15 minutes throughout the 
sleep period. If heard, the user responds by touching the phone screen. 
This study compares app and PSG outcomes.
Methods: 13 adults (9 female), mean age 34.2±11.0, recruited from the 
community. Sleep profiles showed: mean PSQI=6.0±3.6; mean ESS = 
6.6±3.7. Sleep was monitored at home using PSG and the Sleepful app 
on two consecutive nights. PSGs were scored using AASM criteria. App 
data were scored as sleep (no response) or wake (tone response) and 
converted into a continuous record by assuming that each tone repre-
sented the mid-point of a 15 minute segment, with 7.5 minutes each side 
of the tone scored as sleep/wake depending on tone response. App-PSG 
concordance was calculated as ((the number of concordant sleep/wake 
identifications)/(the total number of app/PSG comparisons)x100). App 
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intrusiveness was assessed by comparing tone/non-tone related PSG 
awakenings.
Results: Agreement between app and PSG sleep/wake states was 87.6%. 
Of the 45 tones across the sample which lacked concordance, 25 were 
responded to when the PSG record showed sleep, while 20 were ignored 
during PSG wake. 18 tones (4.9%) were associated with an awakening 
10 seconds either side of tone generation. Of the total 168 awakenings 
experienced during the sleep period, 14.9% occurred within 10 seconds 
either side of a tone occurring, and 85.1% occurred at other times. Thus, 
the application is not unduly sleep disruptive.
Conclusion: The Sleepful phone app records accurate sleep-wake data.

1229
EVOLUTION OF A DATA COLLECTION MANAGEMENT 
SYSTEM DESIGNED TO CAPTURE SLEEP RESEARCH DATA 
USING INTERNET-BASED FORMS
Miller RA1, Nichols DA2, Jadrnicek R1, Griffin KS3, Hyde PR2, 
Jónsson D1, Leary EB2, Walsh JK3, Kushida CA4

1Microflow DBMS, Inc., Sausalito, CA, USA, 2Center for Sleep 
Sciences & Medicine, Stanford University, Palo Alto, CA, USA, 3Sleep 
Medicine and Research Center, St. Luke’s Hospital, Chesterfield, MO, 
USA, 4Stanford Sleep Medicine Center, Stanford University, Redwood 
City, CA, USA

Introduction: Electronic data collection options for research stud-
ies have evolved substantially. Over the past ten years, our group has 
created, developed, and tested an electronic data management system 
(EDMS) via two multicenter clinical trials: Apnea Positive Pressure 
Long-term Efficacy Study (APPLES) and Comparative Outcomes Man-
agement with Electronic Data Technology (COMET) Study.
Methods: In both studies, data were entered by trained staff into secured 
Webforms with a SQL Server database back-end. APPLES used version 
1 (APPLES-V1, launched spring 1994), while the EDMS evolved for 
COMET version 2 (COMET-V2, launched winter 2011).
Results: The APPLES-V1 front-end design emphasized quality control 
characteristics driven by the data dictionary. Data validation demanded 
pre-specified data types (e.g., date/time) and did not allow skipped re-
sponses (missing data codes were required). Range validation specified 
a numerical range (e.g., only 0-4 allowed) and identified outliers, man-
dating end-user confirmation. Double data entry required each form be 
entered twice with immediate end-user feedback for discrepancy resolu-
tion. Form status logged Webform entry by staff/participant IDs. COM-
ET-V2 was built on top of APPLES-V1 with modifications to enhance 
flexibility, ease of use, compliance with current browsers, and acceptance 
of more diverse data types. Double data entry was modified to be turned 
on/off by form. Field entry criteria were documented on Webforms by 
incorporating tool tips. The most substantial improvement was the ex-
pansion of the EDMS to include device data transferred from multiple 
data sources with distinct, complex dataset files with diverse extensions 
(e.g., CSV, PDF, REC, image files, etc.). Validation rules for device data 
were developed and rigorously tested. E-mail notifications were config-
ured to notify sites when datasets passed (or failed) validations.
Conclusion: In addition to supporting current research, EDMS develop-
ment will evolve to accommodate mobile technologies and extra fea-
tures to support clinical sleep research including Webform integration 
into the COMET Sleep Research Platform.
Support (If Any): APPLES was funded by contract 5-UO1-HL-068060 
from the National Heart, Lung and Blood Institute (NHLBI). COMET 
is funded by grant 1-RO1-HS-019738 from the Agency for Healthcare 
Research and Quality (AHRQ).

1230
AUTOMATIC SLEEP STAGE CLASSIFICATION USING TWO 
EOG ELECTRODES IN SLEEP APNEA PATIENTS
Virkkala J1, Toppila J2, Maasilta P3, Bachour A3

1Sleep Laboratory, Finnish Institute of Occupational Health, Helsinki, 
Finland, 2Department of Clinical Neurophysiology, Medical Imaging 
Center, Helsinki University Hospital, Helsinki, Finland, 3Sleep Unit, 
Pulmonary Department, Helsinki University Hospital, Helsinki, 
Finland

Introduction: Recently we have developed a simple method that uses 
two EOG electrodes for the automatic scoring of sleep stages in normal 
subjects. In this study we investigated the usefulness of this method on 
patients referred for a suspicion of sleep apnea.
Methods: A total of 284 patients underwent a polysomnography. We 
applied the AASM 2007 scoring rules. Eighteen patients were excluded 
as the quality of their EOG traces was low (automatic criterion based on 
beta power). We analyzed 158 males and 108 females, their mean age 
was 48 (range 17-89) years, apnea-hypopnea index 13 (range 0-96) /h, 
BMI 29 (range 17-52) kg/m2, sleep efficiency 78 (range 0-98) %. Sim-
ple automatic sleep stage (W, R, N1/N2, N3) classification algorithm 
based on 0.5-6 Hz amplitude and 18-45 Hz beta power was applied to 
calculated bipolar EOG channel and was compared to standard poly-
somnography.
Results: Mean agreement in the sleep stage (W, R, N1/N2, N3) between 
our EOG method and the classical polysomnography visual scoring was 
64 (range 17-90) % with Cohen’s Kappa 0.47 (0-0.85). In 22% subjects 
Cohen’s Kappa indicated substantial (0.61-0.80), 45% moderate (0.41-
0.60), 25% fair (0.21-0.40), and in 8% only slight agreement (0-0.20).
Conclusion: The EOG method could be applied to patients referred for 
suspicion of sleep apnea to indicate the sleep stages.

1231
DATA STORAGE AND PROCESSING PROCEDURES OF A 
SLEEP RESEARCH DATA MANAGEMENT SYSTEM
Nichols DA1, Miller RA2, Jadrnicek R2, Chiu H1, DeSalvo SV2, 
Griffin KS3, Hyde PR1, Jónsson D2, Walsh JK3, Kushida CA4

1Center for Sleep Sciences & Medicine, Stanford University, Palo 
Alto, CA, USA, 2Microflow DBMS, Inc., Sausalito, CA, USA, 3Sleep 
Medicine and Research Center, St. Luke’s Hospital, Chesterfield, MO, 
USA, 4Stanford Sleep Medicine Center, Stanford University, Redwood 
City, CA, USA

Introduction: The prevalence of electronic data capture for clinical re-
search has grown exponentially over the past decade, requiring cleans-
ing methods to insure high-quality data. Our group has established and 
tested back-end processing procedures using an electronic data manage-
ment system (EDMS) for two multicenter clinical trials: Apnea Positive 
Pressure Long-term Efficacy Study (APPLES) and Comparative Out-
comes Management with Electronic Data Technology (COMET) Study.
Methods: Data were captured using various on-line modes (e.g., web-
forms, sFTP, csv import) in a SQL Server database with a data schema 
optimized for longitudinal content collection. Lessons learned from 
APPLES have been used to evolve the COMET Data Processing Pipe-
line that consists of three critical phases: Data Quality Assessment, Data 
Cleansing/Quality Control, and Dataset Preparation. The principal ob-
jective of the Pipeline is to produce datasets in an end-user-friendly for-
mat for analyses/interpretations/publications.
Results: The Data Quality Assessment Phase identifies and quantifies 
problem or missing data using an established framework of standards 
specified for each data element. This phase is driven by the data dic-
tionary, which not only defines the technical metadata for each content 
field, but also defines term aliases, groupings/categorizations, and sum-
mary/calculated variable criteria. In the Data Cleansing/Quality Control 
Phase explicit automated algorithms and procedures are specified/tested/
executed in an iterative process documenting data format transforma-
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tions, normalizations, and when identified, corrections, while maintain-
ing raw data linkages. Additionally, data are scored/aggregated/tagged 
and missing data managed using transparent, yet complex automated 
processes. Finally, Dataset Preparation requires that variables identified 
as important by end-users are transformed into multi-dimensional cubes/
reports/views that can be coupled with various tools to visualize and cre-
ate datasets for analyses.
Conclusion: In summary, the COMET Data Processing Pipeline deliv-
ers a methodological framework for extracting/transforming/loading 
(ETL) data collected during clinical sleep research studies, ultimately 
providing rigorously vetted datasets to investigators and the eventual 
goal of supporting predictive analysis tools.
Support (If Any): APPLES was funded by contract 5-UO1-HL-068060 
from the National Heart, Lung and Blood Institute (NHLBI). COMET 
is funded by grant 1-RO1-HS-019738 from the Agency for Healthcare 
Research and Quality (AHRQ).

1232
AN INFORMATICS PLATFORM DEVELOPED TO SUPPORT 
SLEEP RESEARCH: THE COMET PROJECT
Jadrnicek R1, Miller RA1, Nichols DA2, Benca R3,4, Griffin KS5, 
Hyde PR2, Platt A6,7, Redline S8, Walsh JK5, Kushida CA9

1Microflow DBMS, Inc., Sausalito, CA, USA, 2Center for Sleep 
Sciences & Medicine, Stanford University, Palo Alto, CA, USA, 
3Center for Sleep Medicine and Sleep Research, Madison, WI, 
USA, 4Department of Psychiatry, University of Wisconsin-Madison, 
Madison, WI, USA, 5Sleep Medicine & Research Center, St. Luke’s 
Hospital, Chesterfield, MO, USA, 6Department of Medicine, Perelman 
School of Medicine, University of Pennsylvania, Philadelphia, PA, 
USA, 7Respiratory Specialists, Wyomissing, PA, USA, 8Department 
of Medicine and Division of Sleep Medicine, Harvard Medical 
School, Boston, MA, USA, 9Stanford Sleep Medicine Center, Stanford 
University, Redwood City, CA, USA

Introduction: The primary goal of the Comparative Outcomes Man-
agement with Electronic Data Technology (COMET) Project is to de-
velop an informatics infrastructure designed to facilitate clinical sleep 
research. We describe our design and progress below.
Methods: A requirements analysis identified 18 essential platform com-
ponents to meet security and functionality goals and to support an ongo-
ing clinical effectiveness trial: 1-single-point access, 2-ontology, 3-query 
tools, 4-query results/iterations, 5-content request process, 6-federated 
query/mapping/extracts, 7-administration/registration, 8-authorized ac-
cess permissions, 9-HIPAA compliance, 10-authorized use permissions, 
11-content, 12-Alliance Sleep Questionnaire (ASQ), 13-clinical data-
bases, 14-research databases, 15-project databases, 16-content manage-
ment, 17-Biobank, and 18-content fulfillment.
Results: During the first two years of the COMET Project the findings 
of the requirements analysis have been confirmed and refined. The cur-
rent version of the platform involves single-point internet access and 
flexibility to evolve custom terms, as well as linkages to standard ter-
minologies/ontologies when possible. A content collection/archival data 
model with well-defined content types and ample metadata enables in-
tuitive end-user queries. Efficient query tools produce results in mean-
ingful formats. Federated/distributed queries access extracted data (due 
to governance). The platform requires minimally-necessary registration 
information; incorporates a flexible access/use permissions matrix ac-
cessible by multiple security applications; accommodates HIPAA with 
attention to codebooks/deidentification; defines content using data dic-
tionaries, content types, and algorithm-based procedures; and integrates 
various clinical and research databases/data sources (e.g., ASQ) using 
mapping strategies and Universal IDs. The Biobank component which 
demands a content request/fulfillment process for physical samples 
could be accommodated by the platform with proper consideration to 
content management/storage/transportation/deidentification/governance 
challenges and made capable of interfacing to commercial software.

Conclusion: The COMET Sleep Research Platform currently supports a 
multi-site comparative effectiveness research study. Although designed 
for sleep research, the platform is extensible and scalable to support 
clinical research trials in other fields.
Support (If Any): COMET is funded by grant 1-RO1-HS-019738 from 
the Agency for Healthcare Research and Quality (AHRQ).
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A PROSPECTIVE EXAMINATION OF A HIGH SCHOOL’S 
TRANSITION TO A LATER SCHOOL START TIME
Desrosier MC, Thacher PV, Onyper S, Borden MP, Maynard AL
Psychology, St. Lawrence University, Canton, NY, USA

Introduction: School start times can create challenges for high school 
students, since sleep needs and circadian preference are often at odds 
with morning classes; some districts are delaying start times in response. 
We prospectively examined effects of a 45-minute delay in start time at 
an upstate NY public high school (Grades 9-12) during the Spring 2012 
and Fall 2012 school sessions.
Methods: Students completed measures in Spring 2012 (Wave 1 (W1), 
n=599, grades 8-12) and again in Fall 2012 (Wave 2 (W2), n=422, grades 
9-12). Students gave direct consent. Measures included: Pittsburgh 
Sleep Quality Index (PSQI), Owl-Lark Scale, and a self-report mood 
questionnaire. Tardy rates were reported by the school administration. A 
third wave of data will be collected in mid-June of 2013. Equal propor-
tions of boys and girls participated in the two waves. For both waves, 
proportions of each grade were between 20 - 26% of total participants.
Results: After the start time change, rise-times (RT) were later (7:17 
am vs. 7:37 am; F(1,398)= 9.9, p=.016). Sleep latency was shorter (25.6 
vs. 23.4 minutes). Total sleep time (TST) was 7.29 hrs for Wave 1 and 
7.6 hrs for Wave 2. Mean PSQI scores decreased from W1 to W2 (9.6 
(sd 9.6) vs. 6.3 (sd 4.0), F(1, 974)=11.7, p=.001). Examination of tardy 
rates post-start time change showed significant improvement (sampling 
of school tardy rate W1 = 5.7% of students vs. W2 = 3.3%, χ^2(1, 1472) 
= 4.48, p= .03). No differences in mood or health were detected; Owl-
Lark (OL) scores for W2 were more morning (W1 OL=45.9 (sd 7.9) vs 
W2 OL=46.5 (sd 8.9), F(1,1173)= 6.9, p<.01).
Conclusion: Results suggest that the start time change was associated 
with stable BT, increased TST by self-report, and decreased tardy rates.

1234
IMPACT OF WORKPLACE DAYLIGHT EXPOSURE ON 
SLEEP, PHYSICAL ACTIVITY, AND QUALITY OF LIFE
Cheung IN1, Reid KJ1, Wang C2, Kuo N3, Zee P1, Boubekri M4

1Department of Neurology, Northwestern University, Chicago, IL, 
USA, 2Department of Architecture, Hwa-Hsia Institute of Technology, 
Taipei, Taiwan, 3School of Health Care Administration, Taipei Medical 
University, Taipei, Taiwan, 4School of Architecture, University of 
Illinois at Urbana-Champaign, Champaign, IL, USA

Introduction: Exposure to natural daylight has profound effects on fac-
tors such as mood, cognition, sleep, health and behavioral measures. 
Little is known about how architectural features such as windows impact 
light exposure and subsequent effects on physical and mental factors. 
The aim of this study was to examine the influence of office settings 
with and without windows on office workers’ light exposure, sleep pat-
terns, physical activity, and quality of life via actigraphy and subjective 
measures. We hypothesized office workers with windows in the work-
place would have more light exposure, better sleep quality, more physi-
cal activity, and higher quality of life ratings compared to office workers 
without windows in the workplace.
Methods: Participants included 49 day-shift office workers (27 work-
ers in windowless workplaces and 22 workers in workplaces with win-
dows). Quality of life was measured by the Short Form-36 (SF-36) and 
sleep quality was determined by the Pittsburgh Sleep Quality Index 
(PSQI). In addition, a representative subset of 21 participants (10 work-
ers in windowless workplaces and 11 workers in workplaces with win-
dows) had actigraphy recordings to measure light exposure, activity and 
sleep-wake patterns.
Results: There were no differences in age, race, gender, years at current 
job, and duration of working in current light levels between workers in 
office settings with and without windows. Compared to the group with 
no windows, workers with windows in the workplace had 173% more 

white light exposure during the workday (p<.05) and slept an average of 
47 minutes more per night (p<.05). There was also a trend for workers 
with windows to have more activity (p<.1) and higher sleep efficiency 
(p<.1) than those without windows. Workers without windows reported 
poorer scores than their counterparts on two SF-36 dimensions, role 
limitation due to physical problems and vitality, as well as poorer out-
comes on overall sleep quality from the global PSQI score and three of 
the seven PSQI components - sleep efficiency, daytime dysfunction, and 
sleep disturbances (all p<.05).
Conclusion: These results demonstrate a strong association between 
workplace daylight exposure and office workers’ sleep quality, activity 
patterns, and quality of life. Enhanced indoor lighting for those with 
insufficient daylight in current offices as well as increased emphasis on 
sufficient daylight exposure in the architectural design of future office 
environments may improve office workers’ physical and mental well-
being.
Support (If Any): This research was supported by National Institute of 
Health grants 5T32 HL790915, P01 AG11412, and 8UL1TR000150-05, 
and the Research Board of the University of Illinois at Urbana-Cham-
paign.

1235
MEDICARE LONG-TERM CPAP COVERAGE POLICY: A 
COST-UTILITY ANALYSIS
Billings M, Kapur VK
Division of Pulmonary Critical Care, University of Washington, 
Seattle, WA, USA

Introduction: CPAP is an effective treatment for OSA that may reduce 
health care utilization and costs. Centers for Medicare and Medicaid 
Services (CMS) currently reimburses the costs of long-term CPAP ther-
apy only if the patient is adherent during a 90-day trial. If not, CMS 
requires a repeat facility-based polysomnogram (PSG) and another trial 
which seems empirically not cost-effective. We evaluated the cost-effec-
tiveness of current Medicare policy compared to an alternative policy 
(clinic only) without the adherence criterion and repeat PSG.
Methods: We created a decision tree modeling 1. clinic only follow-up 
vs. 2. current Medicare policy. Costs were assigned based on Medicare 
reimbursement rates in 2012. We performed a cost-utility and cost-ef-
fectiveness analysis. Sensitivity analyses were conducted to test our as-
sumptions. We estimated cumulative costs, overall adherence and QALY 
gained for a five-year time horizon from the perspective of Medicare as 
the payer. Our main outcome was incremental cost-effectiveness ratio 
(ICER) comparing current Medicare policy to the clinic only policy.
Results: Current CMS policy is more costly than the proposed clinic 
only policy but has higher net adherence and improved utility. Current 
CMS policy compared to clinic only policy costs $51,452 more per 
QALY and $3,859 per percent adherence gained.
Conclusion: Current CMS policy requiring strict adherence standards 
and extra-procedures for non-adherence is more costly but may promote 
adherence. The policy effect is to deny coverage to those unlikely to 
use CPAP long-term and prevent wasted resources. Future studies are 
needed in an elderly population without current adherence requirements 
to ascertain long-term adherence patterns and better assess the cost-ef-
fectiveness of a policy change.
Support (If Any): MB was supported by a HSR&D MD Postdoctoral 
fellowship: TPM# 61-038 by the Department of Veterans Affairs, Vet-
erans Health Administration, Office of Research and Development and 
Health Services Research and Development (HSR&D).
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A RANDOMIZED TRIAL OF A 3-HOUR PROTECTED NAP 
PERIOD IN MEDICAL INTERNS
Shea J2,3,4, Dinges DF1, Small DS4,5, Basner M1, Zhu J3,4, Norton L3,4, 
Novak C3,4, Bellini LM3, Dine JC3, Volpp KG2,3,4,6

1Department of Psychiatry, University of Pennsylvania Perelman 
School of Medicine, Philadelphia, PA, USA, 2Center for Health Equity 
Research & Promotion, Philadelphia Veterans Affairs Medical Center, 
Philadelphia, PA, USA, 3Department of Medicine, University of 
Pennsylvania Perelman School of Medicine, Philadelphia, PA, USA, 
4Leonard Davis Institute Center for Health Incentives and Behavioral 
Economics, The Wharton School, Philadelphia, PA, USA, 5Department 
of Statistics, The Wharton School, Philadelphia, PA, USA, 6Department 
of Health Care Management, The Wharton School, Philadelphia, PA, 
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Introduction: Previous work has demonstrated the effectiveness of pro-
tected sleep periods of 5 hours for internal medicine interns in increasing 
amount slept and alertness after extended shifts. Here we evaluate intern 
and patient outcomes associated with protected nap periods of 3 hours 
that are personnel neutral.
Methods: Randomized controlled trial in 61 medical interns at the Phil-
adelphia VA Medical Center (PVAMC) Medical Service and Oncology 
Unit of the Hospital of the University of Pennsylvania (HUP). Four-
week blocks were randomly assigned to either a standard intern schedule 
(extended duty overnight shifts of up to 30 hours), or sequential pro-
tected sleep periods with cell phone sign out between 00:00-03:00 (early 
shift, intern 1) and 03:00-06:00 (late shift, intern 2). Study participants 
wore wrist actiwatches, completed sleep diaries, and performed a 3-min-
ute version of the Psychomotor Vigilance Tests (PVT-B).
Results: On 97.4% of intern on call nights, cell phones were signed out 
as designed. Interns at HUP had significantly longer sleep durations dur-
ing protected nap periods compared to controls (HUP early shift: 2.40 
vs. 1.55 hours, p<0.0001; HUP late shift: 2.44 vs. 1.55 hours, p<0.0001). 
At PVAMC sleep duration was longer only for the late shift group 
(PVAMC late: 2.40 vs. 1.90 hours, p<0.0001). PVT response speed was 
significantly faster in the intervention group after on-call nights at the 
PVAMC but not at HUP. There were no differences in patient outcomes 
between standard schedule months vs. intervention months.
Conclusion: A protected nap period of 3 hours resulted in more sleep 
during call and reductions in periods of prolonged wakefulness. The 
current design on sequential naps was personnel neutral and appears 
feasible to integrate into scheduling designs that have trainees working 
extended (24+4) shifts
Support (If Any): This work was funded by grant VA HSR&D EDU 
08-429. We thank Ilene Rosen, MD, MSCE and Karen Warburton, MD 
for their assistance in conducting the study.
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ASSOCIATION BETWEEN COPING STRATEGIES AND 
SLEEP IN FAMILY CAREGIVERS OF INDIVIDUALS WITH 
DEMENTIA
Peng H1, Chang Y2, Lee GK3

1School of Nursing, SUNY, Buffalo, NY, USA, 2School of Nursing, 
SUNY, Buffalo, NY, USA, 3Counseling, School, And Educational 
Psychology, SUNY, Buffalo, NY, USA

Introduction: It have been estimated that about 5.4 million Americans 
of all ages have Alzheimer’s disease in 2012. Caring for a loved one with 
Alzheimer’s poses special challenges. The nature and severity of these 
difficulties vary according to illness and may differentially affect the 
well-being of family caregivers and the utility of various coping strate-
gies. The purpose of this study was to examine the association between 
caregivers’ coping strategies and their sleep.
Methods: This study used a cross-sectional design. Participants were 
recruited from the Alzheimer’s Association Western New York Chapter 

at Buffalo. Actigraph (wore for 7 days), Pittsburgh Sleep Quality Index 
(PSQI), and Brief Cope were used to assess sleep and coping strategies. 
Descriptive and correlational statistics were utilized for data analysis. A 
total of 43 caregivers participated in the study.
Results: Findings indicate that caregivers who used more problem- fo-
cused strategies had better sleep quality (r=.33, p<0.05) and less daytime 
sleepiness (r=-.31, p<0.05). Caregivers who reported less use of dys-
functional coping strategies (e.g., use of alcohol) had short sleep latency 
(r=.27, p<0.05). Caregivers who used more emotion- focused strategies 
had longer sleep latency (r=.33, p<0.05), poorer sleep quality (r=-.41, 
p<0.05) and more daytime sleepiness (r=-.31, p<0.05). Caregivers’ over-
all coping was significantly associated with total sleep time (r = .27, 
p<.05) as measured by actigraph. Caregivers who used more emotion-
focused strategies also had longer objective total sleep time (r = .32, 
p<.05) and better sleep efficiency (r = .27, p <.05).
Conclusion: Coping was a significant factor of family caregivers’ sleep. 
Caregivers who engaged in more problem-solving strategies and less 
emotional coping strategies reported better sleep quality and longer 
sleep time. Our findings serve a basis to develop interventions that ad-
dress coping strategies to improve caregivers’ sleep quality while taking 
care of their loved ones with dementia at home.

1238
ASSESSMENT, CONTRIBUTING FACTORS, AND 
PERCEIVED CONSEQUENCES OF SLEEP HEALTH IN 
STUDENT NURSES
McMillan D, Edwards MP
Faculty of Nursing, University of Manitoba, Winnipeg, MB, Canada

Introduction: Adequate amounts and quality of sleep are vital to physi-
cal and mental well-being, cognitive and motor learning, and to reduce 
the risks of injury and error. Exploration of sleep health in student nurses 
was recognized as a significant knowledge gap with potential to guide 
both educational health and safety practices.
Methods: Following ethical and access approval, a cross-sectional 
descriptive-exploratory, web-based survey of undergraduate baccalaure-
ate student nurses was conducted. Participants were asked to complete 
three self-report questionnaires: Pittsburgh Sleep Quality Index (PSQI; 
Buysse, 1989); Epworth Sleepiness Scale (ESS; Johns, 1991); and the 
Student Sleep Health Survey (SSHS; authors), a 35-item tool addressing 
demographics, sleep health issues, time demands (i.e., domestic, aca-
demic, work), sleep and work schedules, and perceptions of health and 
safety during and following clinical practice.
Results: Respondents included 262 baccalaureate nursing students 
(90% female; age 24.7 ± 5.3 years), in years two (n=90), three (n=93), 
and four (n=78) from a large mid-western Canadian University. Most 
participants considered their current domestic responsibilities to be me-
dium (48%) or high (25%); 23% had dependents. Forty-two percent had 
paid employment while attending university. Students reported usually 
obtaining 6.6 ± 1.2 hours of night-time sleep and 5.6 ± 1.4 hours prior 
to clinical practice; 66% indicated inadequate sleep quantity and 52% 
indicated that sleep quality was poor or fair. Daytime sleepiness per ESS 
was 9.7 ± 4.1 overall, and worst in third year students (10.4 ± 4.4). Sleep 
issues contributed to moderate to extreme stress in over half (57.6%) 
of the respondents. Nursing students reported fatigue-related personal 
work injuries/near injuries (4.6%), patient safety incidents (13.7%), and 
accidents/near accidents on the drive home (8.4%).
Conclusion: This study identifies a number of sleep related health and 
safety concerns for student nurses and their patients. Findings will help 
target effective curriculum changes and sleep health education strate-
gies.
Support (If Any): Nursing Endowment Fund, Faculty of Nursing, Uni-
versity of Manitoba
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TEACHER, STAFF, COACH, AND PARENT PERCEPTION OF 
LATER SCHOOL START TIME IMPLEMENTATION
Casamento NE1, Thacher PV2

1Counseling, Alfred University, Alfred, NY, USA, 2Psychology, St. 
Lawrence University, Canton, NY, USA

Introduction: When considering a delay of school start times, districts 
perform a careful cost/benefit analysis. As part of a larger study focusing 
on student adjustment to a later start time, we interviewed teachers/staff, 
parents, and coaches to assess their concerns about a start time delay of 
~45 minutes.
Methods: Teacher, coaches, and parents were recruited via posters and 
word-of-mouth in March 2012 at an upstate NY high school, to partici-
pate in interviews regarding a planned delay in school start time. In-
terviewees were asked how school-related routines would be affected 
by the delay, both for the better and for the worse. In November 2012, 
interviewees were asked whether anticipated costs/benefits had been 
noticed or not. Tardiness rates for 2011 and 2012 were provided by 
the school.
Results: We conducted interviews with 17 teachers, parents, and coach-
es. Pre-change, 60% did not believe that tardy rates would improve; 
many were concerned about after school “crowding” of activities; over 
half were concerned about impacts on athletics. Post-change, more em-
phasis was put on after-school crowding and athletics. Several raised 
the issue that the on-time students were being “punished” with the later 
start time. Tardy rates decreased significantly after the change: 5.7% of 
students were tardy in September/October 2011, 3.3% of students were 
tardy in September/October 2012. (Chi-square= 4.48, p=.03.) On the last 
day of comparison available, rates still differed in the same pattern of 
improvement (Chi-square = 9.48, p<.01).
Conclusion: Teacher, parent, and coach perceptions of the later school 
start time at an upstate NY high school changed over time to reflect 
the actual change in elements of the school day, but many teachers and 
parents were still skeptical about the benefits over two months into the 
change. Many hurdles remain to the process at the district.

1240
INTEREST AND INSTRUCTION - IMPROVING COLLEGE 
STUDENTS’ SLEEP HYGIENE
Clegg-Kraynok M, Amstutz A, O’Hara H
Psychology, Ohio Northern University, Ada, OH, USA

Introduction: College students often report poor sleep, which has nega-
tive implications for their everyday mood, academic performance, and 
overall health. The best way to improve sleep is to routinely engage in 
good sleep habits, such as maintaining a regular bedtime and a comfort-
able sleeping area. The purpose of this study was to examine the relation 
of sleep-specific instruction and interest in such instruction with utiliza-
tion of good sleep hygiene.
Methods: As part of a 15-week sleep-specific course for incoming 
freshmen, students completed a survey asking participants to report 
frequency of days they engaged in good sleep habits, such as maintain 
a regular bed time and avoiding caffeine, during an average week. At 
the beginning of the study, participants also ranked how interested they 
were in learning about sleep. Participants (N=20) were primarily female 
(n=18) and white (n=17).
Results: A repeated-measures ANOVA demonstrated that partici-
pants’ engagement in good sleep habits improved over the 15-week 
period (Mtime1=36.48,Mtime2=41.58,Mtime3=41.88,Mtime4=44.10) 
[F(3,17)=8.806;p=.001]. Furthermore, a repeated-measures ANOVA 
assessing the relation between interest (categorized as low and high) 
and frequency of good sleep habits indicated a main effect of inter-
est, such that those with moderate interest in sleep reported more good 
sleep habits (M=44.28) than those with high interest (M=39.24) [F(3, 
16)=7.462;p=.002;d=2.14].

Conclusion: Participant sleep hygiene improved over the duration of 
the study suggesting college students, at risk for poor sleep hygiene, 
benefit from education about the science of sleep. Moreover, partici-
pants with moderate interest in learning about sleep reported more good 
sleep habits than those with high interest, suggesting that high interest 
participants might have pre-existing sleep difficulties, triggering their 
interest, but that education improves sleep habits. As universities work 
to improve quality of students’ lives and performance, sleep education 
should be considered an impactful and cost-effective intervention to 
implement early in students’ academic careers.

1241
AN EXAMINATION OF UNIVERSITY STUDENTS’ PATTERNS 
OF SUBSTANCE USE TO MANIPULATE SLEEP AND WAKE 
STATES
Thacher PV, Goodhines P
Psychology, St. Lawrence University, Canton, NY, USA

Introduction: Students use substances to reduce anxiety, socialize, and 
relieve boredom, among other goals. Students also report substance use 
to manage sleep/wake states. Our study compared students using few 
substances to manipulate sleep/wake states (low-manipulators, LM) 
to those using many substances to do so (high-manipulators, HM). We 
hypothesized that, while some management of sleep/wake states might 
result in increased performance and functioning, high degrees of sleep/
wake manipulation would yield more cost than benefit.
Methods: Two samples of students were targeted for recruitment: the 
first (n=143, 74% female, 19-22 yrs) was recruited from psychology 
classes, and the second (n=14, 43% female, 19-22) was recruited via 
“snowball sampling” to oversample HM students. Students reporting 
0-1 substances to manipulate sleep/wake state were designated LM par-
ticipants (n=33, 71% female, 18-23 yrs); those reporting 6+ substances 
were designated HM participants (n=35, 51% female, 18-22 yrs). Par-
ticipants self-reported GPA and completed questionnaires measuring 
cognition, health, mood, substance use, and sleep.
Results: HM participants experience worse performance than LM 
participants in many domains. Dysfunctional beliefs about sleep were 
significantly higher in HM (61.2 vs. 75.6 average DBAS sum, t(61)=-
2.89, p<.01). HM participants also reported worse sleep across multiple 
domains. GPA in HM was significantly lower than in LM (3.4 vs. 3.6 
on a 4-point scale, t(60)=2.32, p<.05). In students whose GPA is above 
average (n=67), most reported 2-5 substances employed for sleep/wake 
manipulation. A logistic regression suggested health, GPA, and mood 
predict manipulation status. Participants across all degrees of manipula-
tion reported more substance use for sleep/wake state manipulation than 
use for other goals (Chi-square(4)=66.4, p<.01).
Conclusion: Students ingesting substances to manipulate sleep/wake 
status report lower sleep quality and worse academic performance. 
These data suggest that increasing use of substances to stay awake or 
fall asleep may result in more cost than benefit.

1242
ASSOCIATION OF SLEEP QUALITY TO HEALTH 
BEHAVIORS, FUNCTIONING, AND INFORMATION AMONG 
U.S. COLLEGE STUDENTS
Valerio TD1, Kim M1, Sexton-Radek K2

1Mennonite College of Nursing, Illinois State University, Normal, IL, 
USA, 2Psychology, Elmhurst College, Elmhurst, IL, USA

Introduction: Sleep difficulties such as insomnia are highly prevalent 
among college students, and have a negative impact on students’ aca-
demic performance and quality-of-life. Understanding the relationships 
among sleep quality (onset, maintenance, non-restorative, excessive 
sleepiness and fatigue), behaviors (drug and alcohol use), functioning 
(emotional health, stress, academic performance), and interests in health 
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information in a large sample of multiple colleges could support suc-
cessful intervention development.
Methods: We analyzed 2008-2010 de-identified data from the Ameri-
can College Health Association’s National College Health Assessment 
II survey (n = 178,091). Data analysis was descriptive to characterize 
the sample; nonparametric correlation coefficients, chi-square tests with 
Bonferroni adjustment for Type I error, and logistic regression were run 
to examine the relationship between the affecting factors and sleep qual-
ity. Poor sleep quality was defined by responses ≥ 3 of 7 days for ques-
tions about sleep onset and/or sleep maintenance and/or non-restorative 
sleep with excessive sleepiness and/or fatigue.
Results: Of 178,901 college students, 64% were female, 27% were 
freshmen, 91% were enrolled full-time, 71% were Caucasian, 39% lived 
in campus residence hall, and 45% did not work for pay. Respondents 
with poor sleep quality were female, freshmen and sophomore, full-time 
enrolled, Caucasian, Black and Asian, and lived in campus residence 
hall. They also used more alcohol and drugs, experienced more emotion-
al problems and stress, and had lower perceived health, which resulted 
in lower academic performance than those with good sleep quality (all 
ps < .001).
Conclusion: Findings suggested that poor sleep quality brings nega-
tive impact on college students in many ways. The development of 
effective intervention may need to be considered to bring substantial 
positive effect on academic performance and quality of life on U.S. 
college campuses.
Support (If Any): Mennonite College of Nursing at Illinois State Uni-
versity awarded a University Research Grant to support this study.

1243
CURRENT ATTITUDES AND BEHAVIORS REGARDING 
SLEEP AMONGST MEDICAL STUDENTS
Gamaldo A1, Salas RE2, Hsu M2, Gamaldo CE2

1National Institute on Aging, National Institutes of Health, Baltimore, 
MD, USA, 2Neurology, Johns Hopkins University, Baltimore, MD, 
USA

Introduction: The purpose of this study is to examine the sleep atti-
tudes and behaviors of current medical students almost 10 years after 
introduction of the Accrediting Council for Graduate Medical Educa-
tion (ACGME) mandate, which was designed to reduce fatigue-related 
medical errors and improve the overall safety and well-being for patients 
and residents.
Methods: Using The Dartmouth Sleep Knowledge and Attitude Sur-
vey, sleep attitudes and behaviors were collected on 167 Johns Hopkins 
University medical students (50 % female). Descriptive statistics were 
conducted for the questionnaire’s 35 attitude and behavior items. Survey 
items were collapsed into four composite categories (1. beliefs regard-
ing sleep as public health issue; 2. professional attitudes about treating 
sleep in patients; 3. attitudes about personal sleep habits; 4. current sleep 
health behaviors) and correlations were computed to examine associa-
tions among students’ sleep attitudes and behaviors.
Results: Ninety-nine percent of students endorsed sleep as an important 
element in optimal health. Nonetheless, 78% reported average sleep du-
rations of 7 hours or less, 75% reported daytime drowsiness, and 38% 
reported lacking enough sleep to function adequately. Positive profes-
sional attitudes about treating sleep were significantly associated with 
positive attitudes about personal sleep habits (r = 0.33, p < 0.000) and 
stronger beliefs regarding sleep as a public health issue (r = 0.39, p < 
0.000). A stronger belief that sleep is a public health issue was signifi-
cantly associated with negative sleep behaviors (r = 0.21, p = 0.038), 
suggesting that their belief in the importance of sleep was not necessar-
ily translating into their sleep health behaviors.
Conclusion: Medical students overwhelmingly acknowledge sleep as 
an important public health, safety and personal health care issue. Despite 
this awareness, many students report suboptimal sleep health behaviors. 

U.S. medical schools and the ACGME should consider developing pro-
grams aimed at improving medical students sleep health behaviors.
Support (If Any): This study was funded by an Education Research 
Grant from the American Academy of Neurology, 2010 Education Re-
search Grant, entitled, “Evaluating the Impact of a One-line Mini Sleep 
Course on Neurology and Medicine Trainees’ Sleep Medicine and Clini-
cal Practices and Knowledge.” This research was supported in part by the 
Intramural Research Program of the NIH, National Institute on Aging.

1244
DOCTOR OFFICE VISITS FOR SLEEP PROBLEMS
Xu Y, Desai U, Adegoke K, Schwartz SW
University of South Florida, Tampa, FL, USA

Introduction: Good sleep is essential for physical and mental well-
being. Understanding the demographic correlates of various sleep com-
plaints made to a doctor helps in the prevention and management of 
sleep disorders.
Methods: We used the 2006-2008 National Ambulatory Medical Care 
Survey data to review sleep related complaints. Rates for a demographic 
subgroup were calculated by dividing the estimated number of visits 
over the 3 year period by the sum of the mid-year population estimates 
for 2006-2008 for the subgroup. Age-adjusted standardized morbidity 
ratios (SMR) were calculated to compare between genders and between 
races.
Results: There were 8.3 million visits for sleep complaints from 2006 to 
2008 and the rate was 2.2% per year. Of all visits 56.42% were female, 
and 43.58% were male. Men had fewer sleep complaints and a lower rate 
of insomnia (SMR 0.764, p=0.0162) than expected on the basis of the 
rate for women (SMR=0.864, p=0.126), but they had more visits related 
to apnea (SMR=1.32, p=0.0025) The rate in children, young to middle 
aged adults and older adults respectively was 1.17%, 2.11% and 4.41%. 
Men over 65 years of age were more likely to visit a doctor than women 
of the same age for sleep complaints (5.07% vs 3.91%). Whites account-
ed for 84.37% of visits in the population, but Asians had the highest 
rate (2.79%/year). African-Americans had fewer sleep complaints than 
expected based on the rates for whites (SMR=0.10, p<0.0001).
Conclusion: Doctors’ office visits rates for insomnia and apnea are gen-
der dependent. With increasing age, the doctors’ office visits for sleeping 
complaint increases, especially for men.

1245
FACTORS INFLUENCING SLEEP DISTURBANCES AMONG 
SPOUSE CAREGIVERS OF CANCER PATIENTS IN CHINA
Zhang Q1, Zhou Y1, Yao D1, Yang J1, Lee S2,1

1School of Nursing, Harbin Medical University, Daqing, China, 
2School of Nursing, Georgia State University, Atlanta, GA, GA, USA

Introduction: In China, spouse caregivers of cancer patients (SCCP) 
are involved in all aspects of patient care, and experienced psychological 
distress which could result sleep disturbance and fatigue; however, few 
studies have explored differences between SCCP and general popula-
tion, and what affect SCCP’s sleep. This study aimed to: 1) compare 
the differences of sleep disturbances and fatigue severity in SCCP with 
age- and gender-matched general population; 2) identify selected per-
sonal characteristics, including coping style, affect sleep disturbances 
in SCCP.
Methods: The Stress and Coping Model was used to guide for this study. 
600 general population and 300 SCCP, recruited from the northeast part 
of China, completed socio-demographic form, Fatigue Scale-14 (FS-
14), Trait Coping Style Questionnaire (TCSQ), and sleep disturbances 
subscale from the Symptom Checklist-90 (SCL-90).
Results: Majority of the study participants was middle age. Among the 
SCCP, majority (78.7%) spent more than 8 hours each day in taking care 
of their spouse. Compared to the general population, the SCCP experi-
enced significantly more sleep disturbances (t[898]= 7.30, p< .001), and 
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fatigue severity (t[898]= 4.16, p< .001). Among the selected SCCP’s 
personal characteristics, current poor health status (B= .14, p< .001), 
spouse under mixed treatment (B= .13, p< .001), and financial burden (B 
= .14, p< .001) are the significant predictors for sleep disturbances. Posi-
tive coping is the predictor for less sleep disturbances (B= .27, p< .001). 
Those who reported more sleep disturbances also experienced higher 
physical- and mental- fatigue severity (p< .001). Positive coping plays a 
mediating role in sleep disturbances and fatigue severity for the SCCP.
Conclusion: Positive coping plays a significant role in less sleep dis-
turbances for the SCCP. Intervention to improve coping style in SCCP 
is needed. Further research is needed to explore the other mediator 
and moderator that regulate sleep disturbance and health outcomes 
in the SCCP.
Support (If Any): Heilongjiang Provincial Health Bureau

1246
ETHNIC DIFFERENCES IN KNOWLEDGE OF THE EFFECT 
OF COMMON SUBSTANCES ON SLEEP
Loredo JS1, Ancoli-Israel S2, Dimsdale JE2

1Medicine, University of California, San Diego, CA, USA, 2Psychiatry, 
University of California, San Diego, CA, USA

Introduction: Deficiencies in knowledge about the effect of common 
substances on sleep may affect sleep health. We explore the differenc-
es in sleep health knowledge between Hispanics of Mexican descent 
(HMD) and Non-Hispanic Whites (NHW).
Methods: We performed a population-based random digit dialing tele-
phone survey in San Diego County on sleep-health. Subjects were asked 
if a specific medication or product affected sleep. Surveys were offered 
in English and Spanish. Acculturation to the US life style and the Hol-
lingshead index were assessed. Data were analyzed using Chi-Square 
and logistic regression.
Results: We surveyed 1754 HMD and 1913 NHW adults (male/fe-
male ratio 0.9:1). HMD were younger (41±15.6 vs.54.9±17.1 years, 
p<0.001). HMD were more likely than NHW (34% vs. 20.2%; p<0.001) 
to report that caffeinated drinks (coffee, tea, soft drinks) or alcohol 
(21.8% vs. 6.8%, p<0.001) did not affect sleep. HMD were less likely 
than NHW to report that sedating medication (antihistamines, strong 
pain medications) affected sleep (52.5% and 73% vs.77% and 84.7%, 
respectively, p<0.001). Low acculturation HMD (n=1097) were more 
likely than high acculturation (n=651) to report that caffeinated drinks 
(39.9% vs. 24.4%; p<0.001) or alcohol (26.2% vs. 14.6%, p<0.001) did 
not affect sleep. Low acculturation HMD were less likely to report that 
antihistamines or pain medications affected sleep (45.6% and 68.3% 
vs. 63.7% and 80.6%, respectively, p<0.001). A consistent predictor of 
knowledge about common substances and sleep in HMD and NHW 
was higher socioeconomic status and high acculturation was also a pre-
dictor for HMD.
Conclusion: Hispanics of Mexican descent have consistent and signifi-
cant deficiencies in knowledge of the effects of common substances on 
sleep. These deficiencies in sleep health knowledge appear to be related 
to lower socioeconomic status and low acculturation. More education on 
what causes poor sleep is needed in HMD.
Support (If Any): Funded by: NHLBI HL075630

1247
MOTIVATIONAL MEASURES PREDICT NO SHOW RATES 
FOR TITRATION STUDIES AND USE OF ALTERNATIVE 
THERAPIES
Chapman B, Vaughn BV, Walter RJ, Wooten WI
Neurology, University of North Carolina, Chapel Hill, NC, USA

Introduction: Overall medical compliance is suboptimal, including 
adherence to treatment involving continuous positive airway pressure 
(CPAP). Measures of motivation are documented predictors of compli-
ance in diabetes and substance abuse. We hypothesize that motivational 

measures will predict patients’ show rate for CPAP titration studies and 
use of alternative therapies.
Methods: Adult patients rated their perceived importance of CPAP ther-
apy and their confidence of success with therapy on a 1-10 Likert-type 
scale prior to their diagnostic polysomnogram (PSG). Demographic 
data, referral clinic, type of PSG, treatment, and apnea hypopnea index 
(AHI) were collected. We classified patients into either Group 1, defined 
by those who reported both high importance of CPAP and high confi-
dence of success with therapy (scores of 8 or higher), or Group 2, as 
those that rated lower importance or confidence (scores <8). Statistical 
analysis utilized unpaired t-tests and Fisher’s exact tests with a signifi-
cant p value of 0.05.
Results: A total of 175 subjects were included, 115 in Group 1 and 60 
in Group 2. There were no significant differences in age, AHI, or body 
mass index between the two groups. Excluding those who underwent 
split night studies (n=30), 8% of subjects in Group 1 compared to 35% 
in Group 2 failed to complete a CPAP titration study. This difference 
is found to be statistically significant with a p value of 0.0009. Also, 
9% of Group 1 and 25% of Group 2 pursued alternative treatments in-
cluding lateral positional therapy, oral appliance, surgery, or weight loss 
(p=0.0056).
Conclusion: We conclude that measuring patients’ motivation at their 
diagnostic PSG predicts the likelihood of participating in a CPAP titra-
tion study or alternative therapies.

1248
PNI BIOMARKERS AND HEALTH OUTCOMES IN COLLEGE 
WOMEN
Lee S1,4, Cui Y4, Zhang H4, Wang Y3, Hilliard J2

1School of Nursing, Georgia State University, Atlanta, GA, USA, 
2Department of Biology, Georgia State University, Atlanta, GA, USA, 
3Department of Physical Therapy, Georgia State University, Atlanta, 
GA, USA, 4School of Nursing, Harbin Medical University, Daquing, 
China

Introduction: About half of the women in the U.S. experience nightly 
sleep problems. Impaired sleep has been found to trigger a stress re-
sponse with a subsequent activation of the psychoneuroimmunological 
(PNI) pathway associated with adverse health outcomes. The purposes 
of this study were to: 1. examine the associations of stress, sleep distur-
bances, depressive symptoms, and physical symptoms among female 
college students; 2. assess the association among selected PNI biomark-
ers, impaired sleep and adverse health outcomes (fatigue, depressive 
symptoms, physical symptoms).
Methods: This project included two phases using female college 
students drawn from a University in the southern U.S. A total of 103 
women (mean age= 26.3, SD= 7.9) participated Phase I study, a bat-
tery of questionnaires were used to assess sleep pattern and health sta-
tus. Phase II used a stratified, quota sample drawn from Phase I (14 
poor sleepers and 15 good sleepers); same questionnaires were filled 
out, wrist actigraphy was used to collect quantitative sleep data, and 
Enzyme-Linked ImmunoSorbent Assay (ELISA) was used to assess the 
PNI biomarkers.
Results: High global stress was significantly associated with less noc-
turnal total sleep time (r= .20), higher fatigue severity (r= .33), and more 
depressive symptoms (r= .74). Perceived stress and sleep disturbances 
were the significant predictors for depressive symptoms and physical 
symptoms (p< .001). Those with higher stress had less synchronized 
circadian activity rhythms as measured by the wrist actigraph (r= .39, 
p< .05). IL-10 (β= .43, p= .03) and TNF- α (β= .38, p< .05) were the 
significant predictors for sleep disturbances. High IL-10 was associated 
with more adverse physical symptoms (rs= .39, p= .05). TNF- α was 
the significant predictor for depressive symptoms (β= .47, p= .01). High 
IL-10 and low serotonin accounted for 29% of morning fatigue (p= .01). 
Cortisol and melatonin were positively correlated with stress level; cor-
tisol was negatively correlated with morning fatigue.
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Conclusion: Stress and sleep disturbances negatively impact the health 
of college women. PNI effects on health outcomes should be further 
explored. Mid-body exercise to reduce stress and educational materi-
als in the areas of stress-coping, sleep hygiene, and impacts on health 
outcomes from impaired sleep should be mandatorily included in the 
college education.
Support (If Any): Scholarly Support Progra, Georgia State University

1249
PAP THERAPY USE AND MEDICARE’S INTAKE TIMING 
REQUIREMENTS FOR PHYSICIANS
Krakow BJ1,2, Ulibarri VA1,2, McIver ND1,2

1Maimonides Sleep Arts & Sciences, Albuquerque, NM, USA, 2Sleep 
& Human Health Institute, Albuquerque, NM, USA

Introduction: Medicare Comparative Billing Reports generated for our 
center by a CMS contractor in 2011 created an opportunity to evaluate a 
randomly selected set of OSA patients for rates of PAP therapy use. As 
data comprised patients seen before and after establishment of Medi-
care’s rule to conduct “face-to-face clinical evaluation by the treating 
physician prior to the sleep test,” we assessed intake timing in relation-
ship to PAP usage.
Methods: Files on 85 OSA patients were reviewed for evidence of PAP 
usage, based on those who: maintained regular follow-up at the sleep 
center; reported device use; or, refilled device supplies. Limited data 
downloads from DME companies precluded adherence evaluation. Tim-
ing of physician clinical intakes was determined.
Results: Of 85 OSA patients: users=63 and non-users=22. Intakes be-
fore (n=21) and after (n=64) diagnostic PSG yielded equivalent rates of 
PAP usage (76% vs 73%). For only those patients completing an intake 
before PSG, a clinic encounter within one week vs more than one week 
prior to testing also showed equivalent rates (71% vs 79%). Among 
patients with intakes prior to testing (n=21) compared to those with 
morning-after-PSG intakes (n=30), there were no statistically significant 
differences (76% vs 60%). Among only those patients with post-PSG in-
takes (n=64), 60% were users when appointments occurred the morning-
after-PSG (n=30) compared to 85% use rates for those with intakes on 
average 2 weeks to 3 months after PSG (n=34; p=.02).
Conclusion: Conventional wisdom implies pre-test education promotes 
PAP usage; however, in this small, random cohort, no obvious advan-
tages were observed for physician intakes before or immediately after 
diagnostic PSG; whereas initial clinic appointments conducted weeks 
or months following PSG were associated with the highest use rates. 
Speculatively, our results suggest PAP use depends more on “experi-
ence” with PAP devices than “education” from the sleep physician. Also, 
critical timing for physician-patient encounters may not be well served 
by Medicare rules.

1250
SLEEP STUDY SCHEDULING TRIAGE IN A REGIONAL 
VETERANS ADMINISTRATION MEDICAL CENTER
Bullard AG1,2, Bregman B2

1Sleep Disorders Center, Hefner VA Medical Center, Salisbury, NC, 
USA, 2Section on Pulmonary, Critical Care, Allergy, and Immunology, 
Wake Forest University School of Medicine, Winston Salem, NC, USA

Introduction: The burden of efficient, cost-effective triage of patients 
with suspected obstructive sleep apnea is particularly evident in collec-
tivist health care systems, such as those in many European countries and 
in certain U.S. federal systems such as VHA. Western countries which 
depend on triage have created guidelines which are generally not used 
in the United States (Can Resp J 2011 18 (1): 27). We describe a triage 
system which successfully permits triage of sleep studies with waiting 
periods to 6 months.
Methods: For quality improvement, we evaluated a new system of sleep 
study scheduling whereby 3010 patients were triaged between October 

1, 2011 and September 30, 2012 in an American Academy of Sleep 
Medicine (AASM)-accredited sleep disorders center based in a VA 
facility (Hefner VAMC, Salisbury, NC). The triage system was based 
on the British Columbia system (Sleep Laboratory Services for Adults, 
Standards for Waitlist Management and Access, 6-22-2005): Priority 1 
(Urgent) Patients with: 1) suspected sleep disorder; and 2) major day-
time sleepiness (ESS 10 or greater); and one or more of the following: 
a) co-morbid disease (CHF, pulmonary hypertension, COPD); or b) high 
risk occupation; or c) overnight home oximetry with >10/hour 4% de-
saturations. Priority 2 Patients with: 1) suspected sleep disorder; and 2) 
major daytime sleepiness (ESS 10 or greater); but 3) with no co-morbid 
disease or high risk occupation. Priority 3 Patients with: 1) suspected 
sleep disorder; but without 2) major daytime sleepiness (i.e., ESS <10); 
or 3) co-morbid diseases; or 4) high risk occupation. Decisions regard-
ing polysomnography versus portable monitoring study selection were 
made according to AASM published guidelines.
Results: All patients who were scheduled for sleep studies were accom-
modated by the scheduling services, with all appointments available 
within the indicated intervals. The average waiting list during the as-
sessment was 3.5 months, with 2270 sleep studies were completed. Less 
than 1% of studies were rescheduled due to change of clinical status dur-
ing the waiting period, and 100% of individuals were accommodated.
Conclusion: Triage systems can extend sleep-study waiting list capacity. 
Future research should be directed towards an evidence-based approach 
to triage in government-based systems and other resource-limited sys-
tems (e.g., those serving rural areas). Such data may be applicable to 
new U.S. disease management paradigms within the Affordable Care 
Act provisions.
Support (If Any): The opinions expressed in this abstract are those of 
the authors and do not necessarily represent the position of the Veterans 
Administration.

1251
THE INGRAM BARGE SLEEP APNEA PROGRAM-- AN 
INNOVATIVE MODEL FOR DELIVERING SLEEP APNEA 
CARE
Upender R, Bridges P, Kutscher S, Kesse E, Malow BA
Neurology, Vanderbilt University, Nashville, TN, USA

Introduction: Obstructive sleep apnea (OSA) has been linked to fatigue 
related accidents in the transportation industry. Industry-supported fa-
tigue risk management programs often include screening and treatment 
for OSA. Successful implementation of these programs can be chal-
lenging for large companies with geographically distributed workforce. 
Models for delivering sleep care to these workers require an efficient 
diagnostic process and the ability to provide follow-up care remotely to 
meet the needs of workers in the field. We present our experience with a 
Vanderbilt program developed to provide sleep apnea care to pilots and 
captains of a major barge company, Ingram Barge.
Methods: Captains and Pilots with a BMI of 40 or greater were re-
ferred to our sleep center during their annual medical evaluation. Dur-
ing two consecutive days, workers underwent comprehensive sleep 
consultation, sleep apnea education, in-lab diagnostic and therapeutic 
polysomnogram, continuous positive airway pressure therapy (CPAP) 
desensitization, follow up visit to review results, and CPAP setup. CPAP 
adherence was monitored remotely by our sleep apnea coordinator who 
maintained regular scheduled telephone contact with our patients and 
provided support and trouble-shooting opportunities.
Results: To date, we have enrolled 16 patients in this program. Average 
age was 51 +/- 11 years, and all are male. Average body mass index was 
42.9 +/- 10.0. All of the patients enrolled had obstructive sleep apnea. 
The average apnea-hypopnea index was 53.3 +/- 25.6. Average CPAP 
use was 5.7 +/- 2.1 hrs/night. On average, patients used CPAP more than 
4 hours on 88.5% of the nights.
Conclusion: Our Ingram Barge sleep apnea program resulted in excel-
lent CPAP adherence, despite the lack of face-to-face clinic visit with 
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sleep physicians. This suggests that a well-coordinated CPAP follow-up 
care employing telemedicine technologies (phone and video-chat) and 
non-physician sleep coaches can serve as a model for optimizing CPAP 
adherence and improve transportation safety.

1252
LAB REFERRALS BY NON-SLEEP MEDICINE PHYSICIANS 
PROMPTLY INCREASED WITH START-UP OF SHARED 
MEDICAL APPOINTMENT FOR SLEEP APNEA FOLLOW-UP
Walia HK1, Moul DE1,2, Weiss J1, Rehm K1, Huber B1, McCarty DE2

1Cleveland Clinic, Cleveland, OH, USA, 2Louisiana State University 
Health Sciences, Shreveport, LA, USA

Introduction: Non sleep medicine physicians (NSPs) will be increas-
ingly asked to initiate diagnosis for obstructive sleep apnea, yet many 
will not be situated to perform CPAP compliance checks or therapeutic 
problem solving. To address their needs and to improve access to care, 
in 2011 we adopted a shared medical appointment (SMA) type that had 
previously implemented in the LSU-HSC Center in Shreveport into our 
Cleveland Clinic Foundation (CCF) Wooster facility, with additional 
goal to enable NSPs to order studies with clinical backup. We examined 
NSPs referral rates to the CCF lab in Medina for polysomnograms be-
fore and after the introduction of this SMA visit type.
Methods: Monthly referral rates from Wooster NSPs to the Medina lab 
(45 miles away) were obtained before and after the start-up of Wooster 
sleep physician services, and before and after the adoption of the bi-
weekly SMA visit type in May 2011. Welch two sample t-tests were 
used to make statistical comparisons.
Results: The NSP referral rates were not influenced by the mere intro-
duction of the sleep physician (t=0.46, df =8.995, p=0.65). So the pre-
SMA data were therefore combined for the subsequent test. After the 
SMA introduction, NSP referrals increased from 4.4±2.3 to 12.7±4.9 per 
month (t=4.25, df=7.796, p=0.0029).
Conclusion: These data indicate that initiating the SMA clinic en-
abled NSPs to order more studies, knowing that they would have sleep 
medicine backup for managing compliance and problems with CPAP. 
This increased referral rate contributed to the greater utilization of the 
regional CCF sleep lab even though it was 45 miles away. Since ad-
ditional study orders also went to a competitor lab across the street, 
these CCF-specific referral rate results likely underestimate the global 
impact of the SMA visit type. SMA clinic likely removed a psycho-
logical referral barrier and made doing clinical follow-ups easier for 
patients and providers.

1253
CAREGIVER STRAIN IS AN IMPORTANT CORRELATE OF 
SLEEP IN CAREGIVERS
Milligan B, Irish LA, Hall MH
Psychology & Psychiatry, University of Pittsburgh, Pittsburgh, PA, 
USA

Introduction: Disturbed sleep is one of the most common health com-
plaints among spousal caregivers of patients with Alzheimer’s disease 
(AD). Few studies have evaluated objective sleep in this population and 
results have largely been mixed. To our knowledge, none of these stud-
ies have evaluated relationships among multiple indices of caregiver 
strain and sleep, despite the marked influence of caregiver strain on oth-
er indices of health in AD caregivers including morbidity and mortality. 
We evaluated relationships among indices of caregiver strain and sleep 
in order to better characterize sleep in AD caregivers.
Methods: Participants were 50 spousal AD caregivers (84% female; 
mean age, 73.1±7.1). Caregiver strain was operationalized by indices of 
active (disruptive patient behaviors and time demands) and emotional 
(depressive patient behaviors, loss of intimacy) demands on caregivers. 
Sleep was measured by in-home polysomnography (duration, continu-
ity, and depth).

Results: Caregiver strain explained 21 to 37% of the variance in sleep 
parameters, after adjusting for age and gender. Disruptive patient behav-
iors and time demands were both associated with decreased slow wave 
sleep in caregivers (β = -0.42, p<0.01 and β = -0.25, p<0.05, respective-
ly). In contrast, both depressive patient behaviors and loss of intimacy 
were associated with increased slow-wave sleep in caregivers (β = 0.54, 
p<0.001 and β = 0.43, p=0.001, respectively). While disruptive patient 
behaviors were associated with increased time spent asleep in caregivers 
(β = 0.39, p=0.042), depressive patient behaviors were associated with 
decreased time spent asleep in caregivers (β = -0.34, p<0.05).
Conclusion: These cross-sectional data provide the first evidence that 
active and emotional demands of care-giving are differentially related to 
objective indices of sleep duration and depth and are unrelated to sleep 
continuity. The directionality of causal links among caregiver strain and 
sleep remain to be elucidated as do the pathways that underlie these dif-
ferential relationships.
Support (If Any): This study was supported by grants from the National 
Institutes of Health (P01 AG20677, T32 HL007560, 5 T32 MH019986-
15, and UL1 RR024153).
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ETHNIC DIFFERENCES IN BELIEFS AND ATTITUDES 
ABOUT SLEEP MEDICATION USE
Marczyk KD2, Gray DD1, Taylor DJ2, Gaultney JF1

1University of North Carolina-Charlotte, Charlotte, NC, USA, 
2University of North Texas, Denton, TX, USA

Introduction: Multiple studies have shown that college student popula-
tions exhibit dysfunctional beliefs about sleep. One such belief is the 
need to rely on medication to sleep. Disparities in the use of sleep medi-
cation have been previously reported among different ethnic groups. The 
present study examined what differences, if any, exist between Cauca-
sian, Hispanic/Latino, and African American college students’ dysfunc-
tional beliefs about sleep, with the hope of identifying at risk students 
that may benefit from sleep education to correct these beliefs.
Methods: The present study investigated data collected from separate 
surveys conducted at two large US universities - one in the southwest 
and one in the southeast (N=1,324). Participant race/ethnicity character-
istics were: 72.7% Caucasian, 17.6% African American, and 9.7% His-
panic. Beliefs about sleep were assessed using the Dysfunctional Beliefs 
and Attitudes about Sleep Scale (DBAS).
Results: Multivariate analysis of variance (MANOVA) was used to test 
the differences between Caucasian, African American, and Hispanic/
Latino college students on beliefs about the consequences of insom-
nia, worry about sleep, sleep expectations, and medication use. Results 
showed that Caucasian students had significantly stronger dysfunc-
tional beliefs about medication use compared to African American stu-
dents. Further, a MANOVA examining the individual items that make 
up the medication use DBAS factor showed that compared to African 
American students, Caucasian students reported significantly stronger 
beliefs about being better off taking a sleeping pill compared to having 
a poor night’s sleep, and that medication is probably the only solution 
to sleeplessness.
Conclusion: The current analyses indicate that Caucasian students are 
significantly more likely than African American students to endorse a 
belief that taking medication is preferable to poor sleep, or that medi-
cation is the only solution for sleeplessness. These results may aid in 
developing sleep education programs for college students focused on 
correcting specific dysfunctional beliefs.
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PREVALENCE OF SLEEP DISORDERS IN ADULTS IN 
MEDELLIN COLOMBIA, A POPULATION-BASED STUDY
Marín Agudelo HH1, Castaño Mesa M1, Jimenez U2

1Universidad Cooperativa de Colombia, Medellín, Colombia, 2Clinica 
detrastornos de dormir, UNAM, México, Mexico

Introduction: The prevalence of sleep disorders in South American 
countries is an issue that has received little study by the academy, despite 
the growth models of sleep centers and development thereof. The aim of 
this study was to describe the prevalence of sleep disorders in the city of 
Medellin, Colombia. Constructed questionnaire based criteria ICDS -2.
Methods: We interviewed a sample of 1800 people, with an average 
age of 32 years (18-89), the proportion of women was higher than that 
of man but retains the characteristics proportional Medellin, the same 
as the other variables population, the interview given during the years 
2011 and 2012, interviewers were trained in the use of the question-
naire, informed consent is applied and evaluated chronic insomnia dis-
orders, poor sleep hygiene, excessive daytime sleepiness, restless legs 
syndrome, Sleep apnea syndrome (self-reported) and snoring.
Results: The study describes the prevalence of chronic insomnia 24.7%, 
with higher prevalence in women, prevalence describes RLS of 8.2% 
and a moderate level of frequency. 37.2% reported having poor sleep 
hygiene, finding an association to the population increased from 18 to 
35 years (p = 0.005), 38% complain of insufficient sleep associated with 
excessive daytime sleepiness, and the prevalence of arrolja latter 12.5%, 
as measured by a score on the Epworth sleepiness scale greater than 
10. The snoring prevalence was 9.2% and was higher in men associated 
with body mass index between 29 a33 (P = 0.001).
Conclusion: The prevalences reported are similar to those reported in 
international studies and even different Latin American studies.

1256
HYPNOTICS AND THE RISK OF FALLS: A REVIEW
Roth T, Mengel H, Koshorek G
Sleep Medicine, Henry Ford Health System, Detroit, MI, USA

Introduction: Recent reviews of Sedative Hypnotics have documented 
their risk for falls. The present review evaluates the risk factors which 
contribute to this risk.
Methods: Studies were identified through systematic searches done in 
Sep 2012 (Ovid Medline, Psych Info and Cochrane) of English language 
articles using the following search terms: “Hypnotics and Falls,” “Hyp-
notics and Body Sway,” “Hypnotics and Fractures,” and “Insomnia and 
Falls.
Results: 30 population based or case control articles, 9 laboratory stud-
ies, and 8 review/metanalysis papers were identified through specified 
search engines. Articles were extracted for fall risk factors which were 
found to be statistically significant in at least two studies. Variables were 
strategically investigated based upon patient characteristics, environ-
mental characteristics, and medication characteristics. Patient character-
istics which contributed to increasing fall risk included increasing age, 
female sex, overall medical status (number of diagnoses), nocturia, in-
somnia, and decreased sleep time. Environmental characteristics includ-
ed being institutionalized or inpatient care and time of day (nighttime 
having increased risk). Medication characteristics associated with risks 
included quantity of medications being ingested, sedative load (quan-
tity, dose of sedative drugs, and use of sedative hypnotics). Sedative 
hypnotic risk was increased with dose and duration of action. Specific 
hypnotics resulted in no consistent findings, even across categories (e.g. 
benzodiazepines vs. non benzodiazepines). Sedative antidepressants 
were a risk for falls but they were not necessarily being used for sleep. 
One laboratory based study found that trazadone used as a hypnotic rep-
resented a risk for falls.
Conclusion: The risks associated with use of hypnotics are hard to es-
tablish, as the interaction between potential risks are not studied. That 

said, two studies have suggested that using hypnotics as a correction for 
insomnia does not represent a patient risk. In summary, while sedative 
hypnotics are found to increase risk of falls, this risk is attenuated or 
amplified by many patient and environmental variables.
Support (If Any): This study was supported by an investigator initiated 
grant from Merck, Inc.
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RISK OF SAFETY EVENTS VARIES BY MENTAL HEALTH 
STATUS AMONG MEDICARE PATIENTS USING ZOLPIDEM
Weise R, Kadakia A, Wallace L
Epidemiology, Purdue Pharma LP, Stamford, CT, USA

Introduction: Zolpidem is a useful medication for individuals with 
sleep problems. It is important to identify subgroups at particularly high 
risk of safety events associated with zolpidem use.
Methods: We used MarketScan Medicare claims data to evaluate the as-
sociation between zolpidem and selected safety events for subgroups de-
fined by mental health diagnosis, insomnia diagnosis, and/or age group. 
Medicare recipients who filled their first prescription for zolpidem be-
tween 2008 and 2011 and were enrolled one year prior to the index date 
were eligible. Patients were followed for one year and censored at the 
first occurrence of a safety event. Cumulative dose was calculated as the 
sum of daily dosages for one year or to the date of a selected event. We 
used multivariable logistic regression to adjust for age, sex, co-morbid 
psychiatric and physical conditions - including osteoporosis, prior frac-
tures, prior surgery, and use of other sedative hypnotics.
Results: We identified 74,940 patients; the mean age was 75 years and 
57% were female. Cumulative dose of zolpidem was strongly associ-
ated with risk for falls and lacerations and, to a smaller degree, trauma 
and fracture. For all safety events, risk was greater among those without 
a mental health condition versus those with a mental health condition. 
In general, risk of safety events was greater among patients age ≥80 
years versus patients <80 years old. These age differences were more 
pronounced in patients with diagnosed insomnia.
Conclusion: Results from this large study of Medicare recipients sug-
gests that there is a higher risk of safety events with a higher cumulative 
dose of zolpidem and that comorbidities, mental health status, and age 
may modify the effect of zolpidem on the risk of selected safety events. 
Unmeasured factors, such as severity of sleep disturbance, may also play 
a role.
Support (If Any): Research funded by Purdue Pharma L.P.
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RISK OF AUTOMOBILE ACCIDENTS ASSOCIATED WITH 
THE USE OF BENZODIAZEPINE RECEPTOR AGONISTS 
HYPNOTICS
Eklov S1, Drake C1, Verster J2, Roth T1

1Sleep Medicine, Henry Ford Health System, Detroit, MI, USA, 
2Pharmacology, Utrecht University, Utrecht, Netherlands

Introduction: The most commonly used hypnotics are the benzodi-
azepine receptor agonists (BzRAs) which differing in half life. The 
shorter acting BzRAs induce sleep and have limited residual effects. In 
contrast, the longer acting BzRAs induce and maintain sleep but may 
cause significant impairment in ability to drive the morning or even 
the afternoon after taking medication. There is both laboratory and 
epidemiological data evaluating the effects of BzRAs on driving. The 
purpose of this report is to review epidemiological literature on BzRA 
related driving risk.
Methods: In May 2012 a literature search (Medline, Pubmed, and 
Embase) was conducted, using search terms: “hypnotics and crashes”, 
“hypnotics and driving” and “benzodiazepines and crashes”, to gather 
information on road accident associated with BzRA hypnotics. Data was 
abstracted as to drug, age, presence or absence of blood level data, OR, 
single or multiple drugs, and case identification method.
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Results: 37 articles were identified and of these 13 met criteria for in-
clusion. The overall analysis showed that BzRA hypnotic use was as-
sociated with a significantly increased crash risk (OR= 1.751; 95% CI 
+1.496 -2.048). The half-life of the various drugs was evaluated by 
trichotomizing all the drugs into three bins (short: <6hrs, intermediate: 
6-12hrs, long: >12hrs). The results show that both intermediate acting 
(OR= 1.406; 95% CI=1.114- 1.774) as well as the long acting drugs 
(OR=1.451; 95% CI= 1.198-1.758) represent a significant risk for crash-
es. This was not the case for the short acting drugs. In secondary analy-
ses we found that in terms of demographics age is negatively related to 
increased risk while gender does not alter accident risk.
Conclusion: The analysis of the epidemiological data is consistent with 
laboratory data showing overall BzRAs risk for impaired driving/acci-
dents, and that this risk increases with the half life of the drug.
Support (If Any): Financial support provided by Merck, Inc.
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A WORKPLACE INTERVENTION IMPROVES 
ACTIGRAPHIC SLEEP DURATION IN A RANDOMIZED, 
CONTROLLED TRIAL: RESULTS FROM THE WORK, 
FAMILY, AND HEALTH NETWORK STUDY
Olson R1,2,3, Crain TL2, Bodner TE3, King R4, Hammer LB3, Klein L5, 
Erickson L6, Moen P7, Berkman L8, Buxton OM9,10
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Health, Pennsylvania State University, University Park, PA, USA, 
6RTI International, Research Triangle Park, NC, USA, 7Department of 
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Introduction: The Work, Family, and Health Network study examines 
the role of work on health. We tested the hypothesis that a workplace 
intervention designed to increase supportive supervision and employee 
control over work time would improve actigraphic measures of sleep 
quantity and quality.
Methods: In a randomized controlled trial of a workplace intervention, 
84 work groups in an IT firm were randomly assigned to an intervention 
involving a 3-month structured social and organizational change process 
at the manager and work team levels, or control Usual Practice. Inter-
views captured insomnia symptoms (difficulty getting or staying asleep 
>=3 times/week in last month) and sleep insufficiency (never or rarely 
feeling rested upon waking). Wrist actigraphy for Total Sleep Time 
(TST) and Wake After Sleep Onset (WASO) for 1 week used Spectrums 
(Respironics-Philips). We used an intent-to-treat, 2-level general linear 
mixed model contrasting changes in sleep for the two groups.
Results: The 12-month interviews were completed by n=701 (93% re-
sponse rate), of whom 569 (81%) completed wrist actigraphy. A mini-
mum of 3 valid days of actigraphy were available in a final sample of 
n=486 (intervention n=246, control n=240). Mean WASO (minutes, 
actigraphy) and insomnia symptoms were not significantly different be-
tween intervention and control. The mean difference in group changes in 
actigraphy-measured daily sleep duration was 8 ± 31 minutes (p<.045), 
with intervention employees increasing and control employees decreas-
ing from baseline levels. Sleep insufficiency was also significantly re-
duced in the intervention employees relative to those in control (p=.001).
Conclusion: A workplace intervention resulted in significant improve-
ments in both actigraphic sleep duration and reports of sleep sufficiency. 

In contrast, the intervention did not alter WASO or insomnia symptom 
reports. The intervention did not directly address sleep. Yet, after orga-
nizational changes, employee sleep time increased by an hour per week.
Support (If Any): This research was conducted as part of the Work, 
Family and Health Network (www.WorkFamilyHealthNetwork.org), 
which is funded by a cooperative agreement through the National In-
stitutes of Health and the Centers for Disease Control and Prevention: 
Eunice Kennedy Shriver National Institute of Child Health and Human 
Development (Grant # U01HD051217, U01HD051218, U01HD051256, 
U01HD051276), National Institute on Aging (Grant # U01AG027669), 
Office of Behavioral and Science Sciences Research, the National Heart, 
Lung and Blood Institute (R01HL107240), and National Institute for Oc-
cupational Safety and Health (Grant # U01OH008788, U01HD059773). 
Grants from the William T. Grant Foundation, Alfred P. Sloan Founda-
tion, and the Administration for Children and Families have provided 
additional funding. The contents of this publication are solely the re-
sponsibility of the authors and do not necessarily represent the official 
views of these institutes and offices.
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TIME TRENDS IN INSOMNIA IDENTIFICATION AND 
MANAGEMENT IN GENERAL PRACTICE
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Introduction: Insomnia is prevalent in general practice and most com-
monly treated with hypnotic drugs. Studies from the 1980s and 1990s 
show benzodiazepines were prescribed in over 95% of cases. In more 
recent years clinical guidelines have emphasised non-pharmacological 
therapies over drug treatment. At the same time, z-drugs for insomnia 
have been introduced. Thus the study aimed to describe resultant chang-
es in the management of insomnia in general practice.
Methods: We analysed data from the Bettering the Evaluation and 
Care of Health study (BEACH), a continuous, nationally representa-
tive, cross-sectional survey of general practice activity in Australia. One 
thousand randomly sampled general practitioners provided details on 
100 consecutive patient encounters each year from 2000 to 2012.
Results: Insomnia was found in 1.5 per 100 encounters. The relative rate 
of insomnia decreased over time from 1.64 (95% CI: 1.49 - 1.78) to 1.38 
(95% CI: 1.25 - 1.50) per 100 encounters. This decrease was seen in both 
female and male patients, although the decline was sharpest among the 
oldest age groups and not evident among the youngest. There was some 
evidence for a decrease in prescriptions for insomnia, especially for new 
cases. Prescription of benzodiazepines fell in the mid-2000s and this was 
correlated with a rise in z-drug prescribing. Subsequent decline in z-drug 
provision occurred alongside an increase in benzodiazepine use. Refer-
rals to other health professionals remained low (~1%) throughout the 
study period.
Conclusion: There was a trend away from prescribing for insomnia 
but prescriptions remained in over 90% of cases with benzodiazepines 
merely displaced by z-drugs. It remains unclear if drug provision is ac-
companied by appropriate education but referral to psychological thera-
pies appears very low. Greater dissemination of clinical guidelines and 
more clinician training in insomnia treatment may be warranted.
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INFLUENCE OF A SLEEP SPECIALIST CONSULTATION 
ON CONTINUOUS POSITIVE AIRWAY PRESSURE (CPAP) 
ADHERENCE
Moran T1, Curry S1, Broughton R2, Lee E1

1Royal Ottawa Mental Health Center, Ottawa, ON, Canada, 
2Neurology, University of Ottawa, Ottawa, ON, Canada

Introduction: Obstructive sleep apnea (OSA) is a common sleep disor-
der effectively treated with continuous positive airway pressure (CPAP). 
Few studies have evaluated whether a sleep specialist visit influences 
CPAP adherence (CPAP-ADH). The Ottawa local practice consisted of 
patients completing a CPAP titration study (CPAP-TS), and one month 
trial, followed by a sleep specialist visit. In July 2010, the Ontario gov-
ernment enacted billing changes requiring sleep specialists see patients 
prior to the CPAP-TS and trial, effectively doubling the sleep specialist 
time spent with patients. We hypothesized that patients seen by a sleep 
specialist prior to their trial would have higher CPAP-ADH.
Methods: We analysed demographic and sleep study data from 2009-
2012, and CPAP-ADH for 30 days of their CPAP trial from a database 
maintained by a local vendor (Inspiration Medic). Patients seen before 
(n=526) and after (n=1914) July 2010 at clinics known to be affected by 
this billing change were evaluated.
Results: Independent sample t-tests of patients before and after July 1, 
2010, showed no significant (NS) differences in age (48.8 years before 
versus 48.2 years after, NS), body mass index (33.3 kg/m2 before ver-
sus 34.2 kg/m2 after) or Apnea Hypopnea Index (24.2/hr before versus 
26.8/hr after, NS). Pearson chi-square showed no differences in gender 
(63.5% men before versus 65.0% after, NS), but higher autotitrating 
CPAP use after (10.6% before versus 18.1% after, p<0.001). Indepen-
dent t-tests for CPAP-ADH was lower following the billing change as 
measured by days of CPAP use (23.8 before versus 22.3 after, t(1959)= 
-3.016, P<0.005), cumulative CPAP use (8521 minutes before versus 
7804 minutes after, t(1959)=-3.014, p<0.005) and percentage days 
CPAP use >4 hours (74.2% before versus 70.8% after, t(1964)=-2.456, 
p<0.05).
Conclusion: CPAP-ADH was negatively influenced by increased sleep 
specialist visits. The doubling of sleep specialist time perhaps delayed 
CPAP-TS and intiation, possible adversely affecting CPAP-ADH.

1262
TRENDS IN SLEEPINESS AND SLEEP HYGIENE AMONG 
HIGHWAY AUTOMOBILE DRIVERS: PROSPECTIVE STUDY, 
1996-2011
Quera Salva M1, Philip P2, Hartley S1, Sauvagnac R3, Barbot F4

1Unite du Sommeil, Physiology, APHP Hopital Raymond Poincaré, 
Garches, France, 2CNRS SANPSY USR 3413, Universite de Bordeaux, 
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Introduction: To investigate trends in sleepiness and sleep hygiene 
among highway drivers in France.
Methods: Highway-patrol officers invited to participate, at highway 
tollbooths, a random sample of automobile drivers. 3051 drivers com-
pleted a structured interview. The participation rate was 80%. We created 
a database containing the data from both studies. Values were compared 
using Student’s t test for continuous variables and the chi-square test for 
categorical variables. We identify three groups of drivers according to 
their sleepiness while driving. In order to compare these three groups we 
use a One-way analysis of variance with Tukey HSD post hoc test for 
continuous and a logistic regression for categorical variables.
Results: The proportion of drivers starting their trip between 10 
p.m. and 6 a.m. was nearly halved in 2011 compared to 1996. Mean 
acute sleep debt was 7 minutes in 2011 versus 22.4 minutes in 1996 
(p<0.0001). Mean weekday sleep time was 467 minutes in 2011 ver-

sus 483 minutes in 1996 (p<0.0001). Shared driving was more common 
in 2011 than in 1996 (16.3% versus 12%, p<0.0001). The 2011 survey 
identified 284 sleepy drivers, 197 stopped due to acute sleepiness and 
87 did not stop but reported a near-miss accident. Acute sleepiness for 
driver who stopped was related to longer driving distance, greater sleep 
debt in previous 24 hours and of starting driving during the night period. 
The drivers with near-miss accidents reported non restorative sleep more 
frequently than other drivers.
Conclusion: Despite a further mean-total sleep time reduction of 20 
minutes in 15 years, acute sleep deprivation before a trip is reduced sig-
nificantly, but a subgroup of subjects who report chronic sleep problems 
do not recognize sleepiness and reports miss accidents.
Support (If Any): The study was funded by a grant from the Vinci 
Foundation “pour une conduite responsable.”
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LESS WORK DOES NOT EQUAL MORE SLEEP: ACGME 
DUTY HOURS ONE YEAR LATER
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Introduction: It has been one year since the ACGME incorporated ad-
ditional limits to their duty hour requirements for medical residents. The 
new requirements shorten the maximum shift length to allow residents 
more sleep time. The end goal: decrease medical errors from fatigue and 
sleep deprivation. We investigated whether these new requirements lead 
increased sleep time and decreased sleepiness levels in residents.
Methods: The Epworth Sleepiness Scale (ESS) was administered to 51 
incoming interns at PG1 and 84 current residents (PG2 or above) in the 
last week of June 2012. Participants were also given a questionnaire, 
modified from an earlier study, to gather attitudinal data. Results were 
then compared with data collected the year prior; 58 incoming interns 
(PG1) and 55 current residents (PG2 or above) participated in June 2011.
Results: No significant differences in mean ESS scores were found be-
tween current residents and incoming interns (8.93 versus 9.34). There 
was no significant difference between 2011 and 2012 in hours slept per 
night (6.5 vs 6.6) or ESS (9 vs 8.75). Thirty-seven percent of residents 
reported being sleepy (ESS ≥ 11), similar to the year prior. Only 3% of 
residents reported severe sleepiness (ESS ≥ 17). Comparing interns at 
the end of the 2010-11 academic year (under the 2003 rules) and interns 
at the end of 2011-12 academic year showed no significant difference in 
hours slept (6.28 vs 6) or ESS (8.86 vs 8.14).
Conclusion: The current ACGME duty hour requirements did not ap-
pear to improve reported sleepiness levels of residents compared to pre-
vious requirements. Most notable, is that residents did not sleep more 
despite being given more opportunity to do so. We argue that while fur-
ther restrictions on duty hours may have led to less time at work for 
residents, they likely did not spend this time sleeping. Further research 
investigating strategies to target and prevent excessive sleepiness in resi-
dents might inform alternative approaches to combating sleepiness.
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Introduction: Demand for CPAP services continues to outweigh sup-
ply. Improving access to services by shifting aspects of care from ter-
tiary to primary settings may be an important strategy in overcoming this 
imbalance. The public accessibility of pharmacies, and experience of 
pharmacists in chronic disease management and adherence issues, could 
make them an ideal setting for providing specialized health services. In 
Australia, it is known anecdotally that some pharmacies provide CPAP 
devices and related services. The scope and quality of these services has 
not yet been explored.
Methods: A questionnaire was developed by the researchers and pre-pi-
loted for face validity. All community-based (i.e. non-hospital) pharma-
cies in Australia that provide CPAP services were mailed a questionnaire 
pack over an 18-week period (May-September 2012).
Results: A response rate of 55% (n=110) from 200 mailed question-
naires was obtained. Pharmacies were open a mean of 64 hours per 
week, with 59% open 7 days. Advantages indicated by pharmacists for 
patients sourcing CPAP through pharmacies as opposed to other provid-
ers included accessibility and convenience of location, the familiarity of 
pharmacists in managing chronic diseases, patients being able to meet 
other health needs while in the pharmacy, and reduced waiting periods 
compared to other providers. Pharmacies were involved in a wide range 
of CPAP service aspects, including device and interface trials, sales, data 
downloads, patient counseling and follow-up. About half were involved 
in providing ambulatory diagnostic services. Variability in the extent and 
quality of services was evident.
Conclusion: Pharmacists may represent a valuable, accessible, but un-
der-utilized addition to the sleep medicine workforce. The variability 
seen in the quality of CPAP services requires future research to target 
development of a model of care to ensure uniformity in service quality. 
A collaborative, streamlined model of care could reduce burden on ter-
tiary clinics and improve timely access to treatment.
Support (If Any): C Hanes is the recipient of scholarships from the 
Australian Postgraduate Award (APA) and National Health and Medical 
Research Council (NHMRC) Center for Integrated Research and Under-
standing of Sleep (CIRUS).
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Introduction: Despite provision of world class quality healthcare for 
some Americans, the current U.S. healthcare system is beset by major 
problems such as administrative inefficiencies and high cost. Emerging 
mobile health technologies provide possibilities to enable healthcare 
professionals to streamline routine events, increase efficiency, increase 
accessibility, and help reduce overall cost. As a necessary starting point 
for assessment of future changes, a ‘snap-shot’ survey was conducted 
on one aspect of health care - namely sleep medicine. Applying a three-
phased methodology, this study formally examined the current and po-
tential use of the iPhone in Sleep Medicine.

Methods: Phase one: A cross section analysis on August 2011 of all 
available applications within Apple App Store, with key word search 
(“sleep”). Apps were categorized according to technology utilized and 
function. Phase two: Focus groups were conducted to identify potential 
roles that smartphone technology could provide involving 29 end-users 
across a range of expertise including sleep researchers, general public, 
and technology experts. Phase three: Responses and comments were cat-
egorized and analyzed. Gaps were identified from the focus groups, and 
the potential role of the iPhone within Sleep Medicine was summarized.
Results: Results indicated the iPhone is a vastly untapped resource; has 
an array of technical features such as accelerometer, gyroscope, as well 
as custom built hardware interfaces that can assess and track certain 
sleep variables. There is a great potential role for iPhones in education, 
research, and data collection.
Conclusion: Accelerated dissemination of information could play a role 
in educating the general public. The iPhone could be utilized as a re-
search tool by advertising projects to ease the burden on recruitment 
staff and collect data using already available technical components. 
Moreover, this three-phased analysis methodology can be applied as 
a turnkey method to assess the role of smart-phone technology within 
other sectors of healthcare.
Support (If Any): Grant support: K24-HL76446

1266
ADVERSE EVENTS OCCURRING DURING OVERNIGHT 
POLYSOMNOGRAPHY: A FIVE YEAR OBSERVATIONAL 
COHORT STUDY
Kolla B, Lam EM, Olson EJ, Morgenthaler TI
Center for Sleep Medicine, Mayo Clinic, Willmar, MN, USA

Introduction: Attended polysomnography (PSG) is a relatively com-
mon procedure. Though it is regarded as relatively safe, there have been 
few systematic evaluations of adverse events occurring during PSG. An 
understanding of the frequency and type of the adverse events during 
PSG should inform risk mitigation plans and the development of guide-
lines for sleep center accreditation. We aimed to identify, tabulate and 
classify all adverse events that occurred during overnight PSG conduct-
ed at an accredited sleep center over a five year period.
Methods: All adverse events occurring from Jan 1st 2005-Dec 31st 
2010 were identified. Information was collated from the log of all calls 
made to emergency responders, the nursing event line, and from a list of 
events forwarded to the medical director.
Results: A total of 36,141 PSGs were performed over the study duration. 
Fifty-eight adverse events occurred during the study period (1 event/623 
PSGs). Most adverse events were cardiac in nature (17/58; 29.3%), a 
majority involving acute chest pain followed by arrhythmias. Falls 
were the next most common (20.6%), followed by neurologic (8.6%) 
pulmonary (3.4%) and psychiatric (3.4%) events. Two events involved 
physical child abuse. There were no patient deaths during PSGs. Of the 
patients who sustained a fall, only 7/12 (53.85%) were on fall precau-
tions, and 5/12 received zolpidem at the initiation of the PSG. None of 
the patients who fell sustained a serious injury. The majority of patients 
experiencing an adverse event were transported to the emergency room 
(37/58; 63.79%). Of these, 15/37 (40.54%) were admitted to the hospital 
and 3 required an admission to an ICU bed.
Conclusion: Adverse events during a PSG were relatively uncommon. 
Previous emphasis on cardiac arrhythmias may be overstated, as chest 
pain and patient falls were commonest and resulted in hospitalization 
more often.
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ANNUAL FOLLOW-UP VISIT FOR MANAGEMENT OF 
OBSTRUCTIVE SLEEP APNEA - DO PATIENTS REALLY 
NEED IT?
Nannapaneni S1, Morgenthaler TI2,3, Ramar K2,3

1Critical Care Medicine, Mayo Clinic, Rochester, MN, USA, 
2Pulmonary and Critical Care Medicine, Mayo Clinic, Rochester, MN, 
USA, 3Center for Sleep Medicine, Mayo Clinic, Rochester, MN, USA

Introduction: Patients with obstructive sleep apnea (OSA) on estab-
lished positive airway pressure (PAP) treatment are advised yearly fol-
low-up visits for compliance evaluation, managing device usage issues, 
and PAP renewal prescriptions. This study evaluates the clinical utility 
of these annual followup visits.
Methods: We performed a retrospective chart review of OSA patients on 
PAP treatment who had their initial post PSG weekly/monthly follow-up 
visits in 2008, and a subsequent annual follow-up visit. We gathered data 
on demographics, PAP compliance, body mass index (BMI), Epworth 
Sleepiness Scale (ESS), subjective patient symptoms (efficacy and in-
terface issues, equipment malfunction, prescription renewal), objective 
clinical findings (efficacy or leak issues, equipment problems), and visit 
specific interventions (changes in interface, PAP modality or pressure).
Results: Among 714 patients who met study criteria, we abstracted data 
on 90 randomly selected patients. At annual follow-up, PAP compliance 
was 71%, associated with a significant decrease in ESS from baseline 
of (Mean ± S.D) 9.9±5.0 to 6.5±3.7 at follow-up (p=0.001), with no 
change in BMI (35.0±7.9 to 34.8±6.7, p=.21). Of the 36 patients (40%) 
who presented with subjective complaints, specific interventions were 
performed in 26 (72%). When care providers identified a problem (35 
patients, 39%), 29 (83%) had a specific intervention. Of the 54 patients 
without subjective complaints, only 6 had specific interventions (4 inter-
face changes, 1 PAP and 1 medication change). Overall, if patients did 
not have a problem, they were less likely to have a specific intervention 
(p=0.002).
Conclusion: Our study clearly demonstrates that OSA patients are less 
likely to need an intervention during their annual visit in the absence of 
subjective complaints or objective findings. We propose developing a 
screening tool to assess the need for follow up visits, thereby avoiding 
unnecessary annual clinic visits and improving resource utilization with 
decrease in cost of care.

1268
NUMBER OF SLEEP LAB PAP TITRATIONS IS ASSOCIATED 
WITH PAP THERAPY USE IN MEDICARE PATIENTS
Krakow BJ1,2, Ulibarri VA1,2, McIver ND1,2

1Maimonides Sleep Arts & Sciences, Albuquerque, NM, USA, 2Sleep 
& Human Health Institute, Albuquerque, NM, USA

Introduction: In May, 2011 a CMS contractor provided a Compara-
tive Billing Report to 11,715 sleep study providers with data about their 
sleep study billing patterns. The implicit purpose seemed like an attempt 
to intimidate sleep physicians into ordering fewer PSGs, which brought 
a strong critique from the AASM. Curiously, the whole affair begged 
the question on the relationship between sleep testing and PAP therapy 
usage. We examined this relationship using our center’s billing pattern 
data.
Methods: Our Medicare dataset listed 99 patients who had undergone 
evaluations for sleep apnea as of June 2010. We reviewed patient files 
for the number of titration PSGs (full or split-night) and for evidence 
of patient usage (clinical encounters, patient communications, or refill 
prescriptions for PAP supplies). Use was assumed for patients who: 
maintained regular follow-up at the sleep center; reported device use; or, 
refilled device supplies. Limited data downloads from DME companies 
precluded an evaluation of adherence.
Results: Determination of use was not feasible in 9 patients, leaving a 
sample of 90 of which 65 were PAP users and 25 non-users (72% usage 

rate). The mean(SD) number of titrations was significantly (p=.0001) 
higher by a factor of three in users [3.11(1.73)] compared to non-users 
[1.00(1.08)] with a very large effect (g=1.32).
Conclusion: Our data indicate a very strong association between PAP 
use and PAP titrations in these Medicare patients, which might be ex-
plained through an experiential model wherein a test in a controlled set-
ting, guided by the sleep technologist’s expertise, maximizes efforts at 
real-time troubleshooting and at maintaining patient motivation. Con-
versely, more frequent titrations may only signal patients who seek more 
follow-up. Longitudinal investigations are needed to evaluate the poten-
tial cause and effect relationship between increased titration testing in 
the sleep lab and increased use of PAP therapy devices.

1269
ENSURING ACCOUNTABILITY AND IMPROVING 
EFFICIENCY FOR CLINICAL TRIALS MANAGEMENT: AN 
ONLINE SOLUTION
Mueller R1,2, Rueschman M1, Patel SR1,2,3, Redline S1,2,3

1Sleep Medicine, Brigham and Women’s Hospital, Boston, MA, USA, 
2Havard Medical School, Boston, MA, USA, 3Beth Isreal Deaconess 
Medical Center, Boston, MA, USA

Introduction: Project management for clinical trials can be challenging 
due to intricate protocols that require tightly-linked patient recruitment, 
data collection, data processing, and regulatory reporting. Additional 
challenges in clinical trial management include the need to differentiate 
tasks across specialized internal and external study personnel, blinded 
and unblinded staff. Our group has leveraged Task Tracker, a freely-
available, open-source, and web-based project management solution, to 
reduce operational complexities for two Phase 2 randomized controlled 
clinical trials of sleep apnea (Apnea, Bariatric Surgery, and CPAP [ABC] 
and Best Apnea Interventions in Research [BestAIR]).
Methods: Task Tracker was developed by our group to address inherent 
intricacies in scheduling study encounters over time. Research staff were 
empowered to set up templates to manage the flow of research partici-
pants and other study processes after a brief tutorial.
Results: Task Tracker was deployed with minimal startup time and 
provided the flexibility to quickly accommodate protocol and reporting 
changes identified as each study progressed. Each study’s schedule of 
measures was translated into tasks and templates by research staff. Over 
a two year period, the system generated 7,688 tasks for 28 team mem-
bers, allowing study visits and tasks to be conducted within varied time 
windows. Task Tracker has gone through 24 version releases, managed 
2,730 tasks for ABC and 4,958 for BestAIR, supported seven additional 
projects, and accommodates new clinical trials as they come aboard. Ac-
countability is tracked through overdue tasks, with less than 7% of tasks 
meeting this criteria.
Conclusion: Task Tracker and related software provide the sleep medi-
cine research community tools to meet the urgent need to efficiently im-
plement interventional trials for sleep disorders. In this era of complex 
protocols and results-based accountability, an application such as Task 
Tracker can contribute to accelerating the implementation and improv-
ing the efficiency of clinical trials in sleep medicine.
Support (If Any): BestAIR was funded by grant 1U34HL105277 from 
the National Heart, Lung and Blood Institute (NHLBI). ABC was fund-
ed by grant R01 HL106410 from the National Heart, Lung and Blood 
Institute (NHLBI).
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OVERCOMING ARCHETYPAL DATA CAPTURE AND 
REPORTING CHALLENGES WITH A ROBUST AND 
FLEXIBLE ONLINE APPLICATION
Rueschman M1, Mueller R1,2, Cailler M1, Redline S1,2,3

1Brigham and Women’s Hospital, Boston, MA, USA, 2Harvard Medical 
School, Boston, MA, USA, 3Beth Israel Deaconess Medical Center, 
Boston, MA, USA

Introduction: Clinical research data collection poses inherent challeng-
es in capturing and reporting that include meaningful data representa-
tion, robust reconciliation of shifting variable definitions, and intuitive 
exposition of data anomalies. Multicenter, collaborative sleep research 
poses additional challenges including the sharing of limited data views, 
fostering consistent data collection, and providing timely feedback and 
reports to study staff. Our group used Slice, a freely-available, open-
source, and web-based application, to capture and report on sleep ques-
tionnaire data collected as part of a health disparities pilot.
Methods: Slice was developed to ensure high caliber data collection and 
reporting while presenting a solution to existing data capture challenges. 
Slice was used in lieu of existing data capture interfaces including RED-
Cap and Microsoft Access to test the ability to conform to changing data 
capture requirements, design templates to communicate data capture 
results to collaborators, and allow research staff to uncover and rectify 
missing data.
Results: Slice was rapidly deployed to support the data capture and 
analysis for a pilot project focused on sleep and health disparities. Cre-
ation of two data entry forms was done iteratively with the principal in-
vestigator in parallel with data collection. Slice automatically integrated 
existing data with updated data definitions, circumventing the need for 
manual data migration and reconciliation as the forms grew to capture 
100 unique data points. External collaborators obtained data entry re-
sults directly through Slice, and also received emails sent from the ap-
plication. Built-in reports allowed research staff to quickly discover and 
resolve missing data points.
Conclusion: Slice provides a flexible and robust framework to quickly 
adjust to shifting data capture and reporting needs. The application will 
meet the requirements of many clinical research projects and excels at 
handling changing data collection definitions, surfacing missing data, 
and promoting centralized communication amongst the various levels of 
research staff and collaborators.
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RAPID ONSET OBESITY HYPOVENTILATION AND 
AUTONOMIC DYSFUNCTION (ROHHAD) PRESENTING 
WITH HYPOTHERMIA AND SUCCESSFULLY TREATED 
WITH PRESSURE CONTROL (PC)/ AVERAGE VOLUME 
ASSURED PRESSURE SUPPORT (AVAPS) MODE 
VENTILATION
Veeravigrom M1, Hassan F1,2

1Michael S. Aldrich Sleep Disorders Center, Department of Neurology, 
University of Michigan, Ann Arbor, MI, USA, 2Division of Pediatric 
Pulmonology, University of Michigan, Ann Arbor, MI, USA

Introduction: ROHHAD is a rare disorder in children with 77 cases re-
ported. This is distinct from late onset congenital central hypoventilation 
syndrome with unknown etiology.
Report of Case: A 5 1/2 year boy presented to the emergency room with 
1 day history of hypothermia (rectal temperature of 91.5F) and brady-
cardia (low 50s). He had normal growth until 4 years of age. There was 
rapid onset of hyperphagia, polydipsia, polyuria and rapid weight gain 
over 10 months. Despite extensive work up for metabolic and endocrine 
abnormalities including MRI brain/ pituitary, etiology was not found. 
He was diagnosed with OSA at 4 years 4 months old and underwent 
adenotonsillectomy. Post adenotonsillectomy baseline polysomnogram 
(PSG) with end tidal CO2 monitoring demonstrates severe OSA and hy-
poventilation with AHI of 30.8 events /hour and nadir SpO2 of 61%. 
ETCO2 values were more than 50 mmHg 67% of total sleep time. Sub-
sequent titration study without CO2 monitoring demonstrated subopti-
mal improvement at BiPAP pressure of 14/8 cm of water with severe 
treatment emergent central apnea noted on higher settings. Extensive 
workup revealed hyperprolactinemia, low IGFBP3, secondary hypothy-
roidism. His clinical presentation was consistent with ROHHAD. No 
genetic testing known for ROHAAD. Genetic testing for PHOX 2 B 
gene and Prader-Willi Syndrome were sent to rule out other differential 
diagnosis. Split night PSG with transcutaneous monitoring done at our 
institution demonstrated severe OSA and hypoventilation, worse during 
REM sleep. During titration portion in PC/AVAPS mode tidal volume 
330 ml, IPAP maximum of 30 cm of water, IPAP minimum of 12 cm of 
water and EPAP of 8 cm of water, rate of 18, showed improvement in 
TCO2 values from 67 mmHg to 55 mm Hg.
Conclusion: ROHHAD is a rare disorder with hypothermia as an im-
portant clue toward clinical diagnosis. PC/AVAPs mode effectively 
treated OSA and severe hypoventilation.

1272
A NOVEL TREATMENT APPROACH IN A PATIENT WITH 
LATE ONSET CENTRAL HYPOVENTILATION SYNDROME
Mezerhane E, Ahoubim D, Shafazand S, Shahzeidi S
Sleep Medicine, Miller School of Medicine, University of Miami, 
Miami, FL, USA

Introduction: Rapid onset obesity, hypothalamic dysfunction, central 
hypoventilation and autonomic nervous system (ANS) dysregulation 
(ROHHAD) syndrome has only been reported in approximately 75 chil-
dren in the literature. In contrast with congenital central hypoventilation, 
in which PHOX2B mutation is positive, no poly-alanine repeat expan-
sion mutation is noted.
Report of Case: The patient is an 18 y.o., obese (BMI 57.4 kg/m2 ) 
female referred for evaluation of sleep disordered breathing. She was 
healthy until age 10 when she developed respiratory failure requiring in-
tubation. Between the ages of 14 and 15, she rapidly gained 55 pounds. 
At 16, she reported persistent headaches and was diagnosed with mi-
graines. Apneas during sleep associated with peri-oral cyanosis were 
witnessed by family members. She developed secondary amenorrhea at 
17 and was diagnosed with hyperprolactinemia and polycystic ovarian 
syndrome. Other co-morbidities include hirsutism, hypertension, dia-
betes and primary hypothyroidism. MRI of the brain was normal and 

PHOX2B mutation was not detected. Polysomnography showed only 
central apneas with AHI of 31events/hour and end-tidal CO2 acrophase 
of 58 mmHg. Diagnosis of ROHHAD was made according to published 
criteria. CPAP therapy was unsuccessful in treating her hypercarbia and 
respiratory events. A good response was observed with Adaptative Ser-
vo-Ventilation (ASV).
Conclusion: The underlying mechanism of ROHHAD syndrome is one 
of abnormal response to hypercarbia with central hypoventilation and 
associated ANS dysregulation leading to upper airway instability. ASV, 
which maintains a stable mean airway pressure by using pressure sup-
port to deliver a certain tidal volume over an adapting time constant, is 
best suited for patients with ROHHAD syndrome.

1273
ANGIOEDEMA OF THE LOWER LIP: AN UNUSUAL 
CAUSE OF CONTINUOUS POSITIVE AIRWAY PRESSURE 
INTERFACE INTOLERANCE
Liegmann J, McCarty DE
Division of Sleep Medicine, Department of Neurology, Louisiana State 
University Health Sciences Center, Shreveport, LA, USA

Introduction: Angioedema is characterized by the rapid evolution of 
edema of the dermis and subcutaneous tissues due to increased capillary 
permeability. We report an unusual case in which a nasal-oral positive 
airway pressure (PAP) interface provoked angioedema of the lower lip.
Report of Case: A 59 year old African-American female with a his-
tory of hypertension presented for a PAP titration study, following prior 
polysomnographic diagnosis of obstructive sleep apnea. For several 
years, her hypertension had been controlled with lisinopril/hydrochlo-
rothiazide, with no prior history of medication intolerance, angioedema 
or urticaria. During the PAP titration study, ~3 hours after application 
of a silicone-gel padded nasal-oral mask, pronounced swelling of the 
lower lip occurred, distorting the soft-tissue structures in a pattern char-
acteristic for angioedema. No epidermal erythema, vesicles or crusting 
were noted. The tongue, nose, soft palate, and throat remained asymp-
tomatic. Following removal of the interface and brief application of a 
cold-compress, the problem resolved over the next several hours. The 
titration was successfully completed without further incident using a 
silicone-gel padded nasal interface. The patient’s primary care physi-
cian was contacted, angiotensin-converting-enzyme (ACE)-inhibitors 
were added to her allergy list, and her antihypertensive regimen was 
appropriately changed.
Conclusion: Though angioedema is typically associated with immuno-
logic stimuli, immune-mediated angioedema has never been described 
to result from external contact with silicone. Angioedema apparently 
provoked by nonspecific direct physical stimuli (e.g. pressure or vibra-
tion) has been reported in the literature. PAP therapy is associated with 
nonspecific direct pressure and vibration to the skin and soft tissues of 
the face; in predisposed individuals, angioedema may result from such 
stimulation. Factors predisposing to angioedema in this patient included 
ACE-inhibitor exposure and African American race. Clinicians should 
be alerted to this unusual cause of PAP interface intolerance, as it may 
require further coordination for changes to the patient’s pharmacologic 
regimen.

1274
SLEEP CHRONOTROPIC INCOMPETENCE IN A PATIENT 
WITH REM BEHAVIOR DISORDER
Tate JH1, Desouza N1, Chesson AL1, McCarty DE1, Shafton E2, 
Liendo C1,2

1Division of Sleep Medicine, Department of Neurology, Louisiana 
State University Health Sciences Center, Shreveport, LA, USA, 
2Overton Brooks VA Medical Center, Shreveport, LA, USA

Introduction: REM Behavior Disorder (RBD) is associated with au-
tonomic dysfunction. Metaiodobenzylguanidine (MIBG) scan, used to 
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detect chromaffin tumors, can also evaluate cardiac innervation. We 
describe a patient with Parkinson’s disease (PD), clinical RBD, poor 
chronotropic response on PSG and cardiac denervation on MIBG scan.
Report of Case: A 66 year old male with PD was referred for abnormal 
sleep behavior and hypersomnolence. History revealed longstanding 
violent dream enactment with injurious behaviors to himself and his bed 
partner. He was diagnosed with PD 2 years prior. He has been taking 
venlafaxine for depression for 1 year without worsening of dream enact-
ment behavior (DEB). His medicine list was remarkable for an absence 
of any agents known to have negative chronotropic effects (eg beta 
blockers, calcium channel blockers, digoxin). Seven years previously, a 
stress test with chronotropic response and echocardiogram were normal. 
Our PSG revealed: 0.9% epochs of REM that met American Academy 
of Sleep Medicine criteria for REM without atonia (RWA), no simple 
or complex sleep behaviors, obstructive sleep apnea with AHI 10/hour 
and no chronotropic response (<10% heart rate (HR) acceleration) to 
arousals and abnormal respiratory events. A MIBG scan revealed Left 
Ventricular/Mediastinal ratio of 1.65 (normal >1.9) which is consistent 
with cardiac denervation. Repeat cardiac testing revealed: During a 2 
minute slow jog, heart rate changed minimally from his resting HR of 
57. Regadenoson stress test showed increased HR from 40 to 71 at 2 
minutes with no ischemia.
Conclusion: Coupled with medical history, lack of expected chrono-
tropic response to stress during PSG, particularly in patients with DEB, 
can be an underappreciated, easily accessible indicator of potential car-
diac denervation. MIBG may be a useful tool to further document the 
autonomic aspects in RBD.

1275
SLEEP RELATED DISSOCIATIVE DISORDER: ALWAYS A 
DIAGNOSTIC CHALLENGE
Kahlon H, Kaplish N, Eiser A
Michael S. Aldrich Sleep Disorders Center, University of Michigan, 
Ann Arbor, MI, USA

Introduction: In sleep-related dissociative disorders, psychiatric disso-
ciative episodes arise during the major sleep period, either during brief 
awakenings or in the transition to sleep.
Report of Case: A 36-year-old female was referred to the Sleep Clinic 
for evaluation of an episode of complex behavior occurring out of sleep. 
Patient reported she was awakened by her 5-year-old daughter around 9 
am. She found the room in a shambles; drawers were pulled out, curtains 
and bed sheet were lying on the floor. She found blood in the shower 
and bruise marks on her shin and elbows. In her daughter’s bedroom, 
the curtains were pulled and the mattress was on the floor. Patient in-
dicated the incident must have occurred after 6 am, when her husband 
departed for work. Patient had experienced the trauma of being robbed 
while asleep during a vacation from which she had just returned. History 
and exam findings suggested possible obstructive sleep apnea (OSA). 
Polysomnogram with 16 lead EEG and parasomnia montage showed 
OSA, with AHI of 8.8 and minimal oxygen saturation of 87%. REM 
sleep muscle atonia was preserved. No complex motor behaviors were 
seen. EEG was abnormal with rare left temporal slowing and diffuse 
sharp waves. CPAP titration study resulted in recommendation of a pres-
sure of 7 cm of water.
Conclusion: Differential diagnosis for the behavioral episode includes 
sleep-related dissociative disorder (SRDD), a NREM or REM parasom-
nia, possibly precipitated by OSA and/or sleep deprivation, or a noctur-
nal seizure. The epileptologist who was consulted felt seizure was an 
unlikely etiology. The preservation of muscle atonia and lack of dream 
recall were inconsistent with RBD. There was no previous history of 
parasomnia as an adult, and the episode was not typical for NREM pa-
rasomnia. The most likely possibility was deemed to be SRDD given 
occurrence following a recent trauma.

1276
POLYSOMNOGRAPHIC EXAMPLE OF HYPERAROUSAL 
STATE FOLLOWING A PTSD-ASSOCIATED NIGHTMARE 
WITH SUBSEQUENT CENTRAL APNEA
Hostler D1, Lesage S2, Holley A2

1Department of Pulmonary & Critical Care Medicine, Walter Reed 
National Military Medical Center, Bethesda, MD, USA, 2Sleep 
Disorders Center, Walter Reed National Military Medical Center, 
Bethesda, MD, USA

Introduction: Post-traumatic Stress Disorder (PTSD) is highly preva-
lent in the military and veteran populations. Nightmares frequently 
complicate PTSD and are associated with physiologic hyperarousal. 
Medications in common usage for PTSD symptoms alter the nocturnal 
control of respiration. We report a case of a significant respiratory event 
caused by the interactions of hyperarousal, sleep physiology, and psy-
choactive medications.
Report of Case: A 28 year old male Marine was referred for daytime 
somnolence, poor sleep quality and snoring. Initial interview revealed 
poor sleep hygiene and habits, significant daytime sleepiness (assessed 
by ESS and FOSQ-10) and moderate pre-test probability of obstruc-
tive sleep apnea (OSA). Comorbid medical and psychiatric conditions 
included traumatic brain injury, PTSD, depression, anxiety, and hyper-
tension. Current medications included venlafaxine, clonazepam, buspi-
rone, and low-dose prazosin (2mg qHS). Overnight polysomnography 
revealed mild OSA (AHI 5.2) with very few events associated with 
oxygen desaturation. Sleep was highly fragmented. A single awakening 
from REM was followed by a 90-second period of profound physiologic 
hyperarousal with a maintained respiratory rate of 60 and heart rate of 
140. On return to sleep, a central apnea lasting 70 seconds was observed 
with an oxygen desaturation to 78%. The patient recalled awakening 
from a vivid nightmare and experiencing panic symptoms. On further 
interview, he endorsed frequent nightmares disrupting his sleep. He was 
instructed to titrate his prazosin dose until nightmares were ablated.
Conclusion: PTSD-associated nightmares fragment sleep and may 
cause significant respiratory events due to the effects of psychoactive 
medications on central control of respiration. Benzodiazepines suppress 
the hypoxic respiratory drive, allowing profound oxygen desaturations 
following arousal-associated hyperventilation; we recommend judicious 
use of these medications in patients predisposed to nightmares. Clini-
cians should assess for nightmares in predisposed populations such as 
military personnel, veterans and trauma victims. Pharmacologic control 
of PTSD-associated nightmares is an important facet of patient-centered 
sleep medicine.

1277
COMPLEX SLEEP APNEA WITH ORAL APPLIANCE 
THERAPY
Simon S, Trotti LM, Katz S, Collop N
Emory University School of Medicine, Atlanta, GA, USA

Introduction: Oral appliance therapy (OAT) provides an alternative to 
positive airway pressure therapy, especially in those patients diagnosed 
with mild to moderate obstructive sleep apnea. However, given payor 
restrictions, titration studies are a rarity rather than the norm after fitting 
with an OAT device; thus, response to treatment relies on patient reports 
of symptoms or home study data. Clearly, one of the drawbacks to this 
type of monitoring is the inability to ascertain progression or changes 
in disease.
Report of Case: We present a case of a patient evaluated for baseline 
OSA and subsequent titration study on an OAT device. During the ti-
tration study, the patient exhibited complex sleep apnea or treatment 
emergent central apnea on OAT device with worsening events with the 
addition of spacers to the device.
Conclusion: Based on limited case studies, there appears to be a risk in 
certain patients of complex sleep apnea occurring with OAT device. Our 
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case also demonstrates the appropriateness of examining OAT titrations 
as part of an in-laboratory study.

1278
RESPIRATORY EVENTS DURING PHASIC REM 
WORSENING WITH TREATMENT
Simon S, Hoff S, Rye D, Collop N
Emory University School of Medicine, Atlanta, GA, USA

Introduction: As has been reported, REM sleep, especially during the 
phasic periods is associated with sympathetic upheaval: varying changes 
in blood pressure, heart rate, respirations, including minute ventilation 
and tidal volumes, temperature and muscle activity. One of the problems 
for sleep physicians involves respiratory events that occur or seemingly 
occur only in REM, unrelated to obstructive events; this effect also seems 
to appreciably increase after treatment, creating a further conundrum.
Report of Case: We present 2 cases of patients who demonstrate severe 
events during phasic REM with variable worsening after treatment on 
CPAP. After having been diagnosed with severe sleep apnea on in-lab-
oratory sleep study, two patients underwent treatment with CPAP. Both 
patients benefited in terms of obstructive events in NREM sleep, how-
ever, specific events with desaturations were noted in phasic REM sleep 
during the CPAP titration.
Conclusion: Based on our experience, identification of these phasic 
REM events will help aid in treatment recommendations made to pa-
tients, including adjustment of assigned treatments that in some cases 
may indirectly worsen respiration during REM sleep.

1279
POSTOPERATIVE POLYSOMNOGRAPHY: THE 
IMPORTANCE OF DETAILED REPORTING
Karkatzounis I, Stanley J
Michael S. Aldrich Sleep Disorders Center, University of Michigan, 
Ann Arbor, MI, USA

Introduction: It is well established that OSA can alter sleep architecture 
by significantly decreasing REM sleep. A preoperative AHI may appear 
spuriously low in a patient with REM predominant OSA, if REM dura-
tion is significantly reduced. The “first night effect” may also contribute 
to an underestimation of disease severity in such a patient by reducing % 
REM sleep during the initial diagnostic testing.
Report of Case: Patient C., a 55 year old woman, presented to the Sleep 
Clinic with worsening of excessive daytime sleepiness and morning 
headaches. Diagnostic polysomnography (PSG) revealed an Apnea Hy-
popnea Index (AHI) of 11.8 (worse in REM, AHI = 75), oxygen satura-
tion nadir of 81% and a limited % Rapid Eye Movement (REM) duration 
of 2 % total sleep time (TST). The patient decided to pursue surgical 
treatment of her sleep apnea due to persistent CPAP intolerance. Physi-
cal examination: Friedman palate position III, elongated soft palate, 2+ 
tonsils. Muller’s maneuver: severe collapse at velophaynx, moderate 
collapse at base of tongue. The patient subsequently underwent uvu-
lopalatopharyngoplasty with tonsillectomy. Although patient reported 
subjective improvement in her symptoms and sleep quality, postopera-
tive PSG demonstrated an apparent worsening of her OSA with an AHI 
of 17.5. Physical examination revealed normal postoperative healing. A 
detailed review of her postoperative PSG revealed a significant increase 
in total amount of REM sleep, compared to her preoperative PSG. The 
patient slept exclusively in supine position during both PSGs. A modest 
postoperative improvement was noted compared to the REM AHI (51 
vs. 75) and NREM AHI (8 vs. 10) when assessed separately.
Conclusion: An apparent worsening of OSA severity following surgery 
should be interpreted carefully by assessing not only the overall AHI but 
also the sleep architecture, with particular attention paid to both sleep 
stage and sleep position proportions.

1280
RESPIRATORY FAILURE CAUSED BY CROUP IN A 2-YEAR-
OLD PATIENT WITH UNDIAGNOSED OBSTRUCTIVE SLEEP 
APNEA
Santos A, Abrams S, Ralls FM
Department of Internal Medicine, Division of Pulmonary, Critical Care 
and Sleep Medicine, University of New Mexico School of Medicine, 
Albuquerque, NM, USA

Introduction: Croup is one of the most common causes of airway ob-
struction in the pediatric population, primarily triggered by viral infec-
tion, usually treated in the clinic, and rarely has severe complications. 
We report the case of a 2-year-old boy presenting with croup compli-
cated by undiagnosed severe obstructive sleep apnea (OSA).
Report of Case: A 23-month old male presented to the Emergency De-
partment with 5 days of fever, runny nose, a “barky” cough, and 24 
hours of increased work of breathing and lethargy. He was in severe 
hypoxic respiratory failure, was intubated, given prednisone and cef-
triaxone, and transferred to the Pediatric ICU. The initial diagnosis was 
respiratory failure secondary to croup. He was extubated on hospital day 
#2 and progressed well, with stable vital signs and oxygen saturation 
above 95% on room air while awake. However, while sleep, he had loud 
snoring and episodes of apnea with oxygen desaturations to 52% despite 
oxygen supplementation. A Sleep Medicine consult revealed that the pa-
tient had loud snoring and nocturnal breathing pauses since 6 months 
old. There was a strong family history of loud snoring and a cousin with 
pediatric OSA requiring adenotonsillectomy. A nocturnal Polysomno-
gram revealed an Obstructive Apnea/Hypopnea Index of 128, oxygen 
saturation nadir of 51% and the patient spent 71% of the total recording 
time with oxygen saturation less than 88%, despite the use of blow-by 
oxygen. The pediatric ENT team performed an urgent adenotonsillec-
tomy and microlaryngoscopy/bronchoscopy, which showed only mild 
subglottic stenosis attributed to croup. The patient progressed well post-
operatively and was discharged with complete resolution of all symp-
toms.
Conclusion: This case illustrates the importance of considering obstruc-
tive sleep apnea in children presenting with respiratory failure due to a 
usually benign upper respiratory illness.

1281
SLEEP DISTURBANCE FOLLOWING ENUCLEATION IN A 
CHILD WITH BILATERAL RETINOBLASTOMA
Wagner LK, Abrams S, Ralls FM
Department of Internal Medicine, Division of Pulmonary, Critical Care 
and Sleep Medicine, University of New Mexico School of Medicine, 
Albuquerque, NM, USA

Introduction: Retinoblastoma is the most common primary intraocu-
lar malignancy in children but the incidence of bilateral occurrence is 
not reported and is presumed to be rare. Necessary bilateral enucleation 
results in the loss of photoreception by the photopigment melanopsin, 
which is found in specialized cells of the retina. Loss of melanopsin in-
terrupts the normal retinohypothalamic-pituitary pathway that is key for 
entrainment of the suprachiasmatic nucleus to the 24-hour sleep-wake 
cycle. We present a case of a 7 year old male who developed a circadian 
rhythm disorder subsequent to diagnosis and treatment of bilateral reti-
noblastoma.
Report of Case: A 7 year-old boy was referred to the Sleep Medicine 
Clinic for excessive daytime sleepiness, irregular sleep-wake times, 
and cyclic insomnia. These problems began abruptly at 3 years of age, 
following bilateral ocular enuclation. His past medical history was sig-
nificant for being diagnosed with bilateral retinoblastoma at the age of 5 
months. Initial treatment consisted of 6 months of chemotherapy and lo-
cal radiation, prior to surgical intervention. Treatment of his sleep prob-
lems had been attempted with nighttime use of diphenhydramine and 
following good sleep habits but this had been unsuccessful. The physical 
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exam was significant for 2+ tonsils and bilateral eye prostheses. Follow-
ing treatment with 0.5 mg of pharmacy grade melatonin the patient re-
sponded with improved regulation of the sleep-wake cycle and reduced 
daytime somnolence.
Conclusion: This case illustrates the importance of the photopigment 
melanopsin in the regulation and entrainment of the normal circadian 
rhythm via the suprachiasmatic nucleus and secondarily demonstrates 
the effectiveness of melatonin in a patient with a circadian rhythm disor-
der caused by bilateral ocular enucelation.

1282
A UNIQUE PRESENTATION OF OBSTRUCTIVE SLEEP 
APNEA
Lin D, Shafazand S, Abreu AR
Division of Pulmonary, Allergy, Critical Care and Sleep Medicine, 
Miller School of Medicine, University of Miami, Miami, FL, USA

Introduction: Obstructive sleep apnea (OSA) is associated with a va-
riety of metabolic and cardiovascular consequences. We present an un-
usual case of hemoptysis in a patient with OSA.
Report of Case: A 52 year-old female with a history of COPD, morbid 
obesity, and systemic hypertension presented with dyspnea, intermittent 
hemoptysis, hypersomnia and witnessed apneas during sleep. Complete 
blood count, coagulation studies, CT chest, and 2D-echocardiogram 
were all within normal limits. Pulmonary function test showed moderate 
obstructive changes with response to bronchodilator. Due to persistent 
hemoptysis, a diagnostic bronchoscopy was performed which revealed 
dark bloody mucosa with scattered petechiae just below the vocal cords. 
The remaining of the tracheobronchial tree was normal. Broncho-alveo-
lar-lavage culture and cytology were unremarkable. A subsequent sleep 
study was diagnostic for severe OSA with an Apnea-Hypopnea Index 
of 71 events/hour. The therapeutic Positive Airway Pressure (PAP) was 
determined to be 15 cmH2O. Upon initiation of PAP therapy her hyper-
somnia improved and hemoptysis subsided. Two months after prescrip-
tion of PAP, a repeat fiberoptic evaluation of the vocal cords and upper 
trachea revealed complete resolution of the previously seen subglottic 
tracheal changes.
Conclusion: This is an unusual case of hemoptysis triggered by tracheal 
mucosa trauma and subsequent subglottic petechiae formation due to 
recurrent airway collapsibility in a patient with severe OSA. OSA causes 
collapse of the upper airways, thereby generating excessive negative in-
trathoracic pressure during inspiration, which can lead to an increase in 
pulmonary blood volume, microvascular hydrostatic pressure changes 
and mucosal bleeding. This process might have contributed to hemop-
tysis in our patient responding promptly to introduction of PAP with 
complete resolution of mucosal damage with continued PAP therapy. 
Physicians should be aware of unusual presentations of OSA.

1283
ASSESSING PAP EFFECTIVENESS: BACK TO THE BASICS, 
TAKE A HANDS ON APPROACH
Guggali SM1, Franco RA2,1

1Otolaryngology, Medical College of Wisconsin, Milwaukee, WI, 
USA, 2Medicine, Medical College of Wisconsin, Milwaukee, WI, USA

Introduction: Many CPAP users experience problems because of air 
leak. With high leak, the machine can’t effectively stabilize the airway 
and the purpose of the Positive Airway Pressure (PAP) therapy is defeat-
ed. Clinician responsibility includes thoroughly assessing mask issues.
Report of Case: 70 yo man with refractory hypertension was referred 
for sleep apnea evaluation. He reported sleepiness, snoring and apneas. 
Polysomnography confirmed severe obstructive sleep apnea. He required 
bi-level PAP to resolve events. He started treatment but his wife reported 
continued apneas. It was thought he had treatment emergent centrals and 
underwent AutoSV titration with the bed at 30 degrees. This device was 
initiated but reports of apneas continued. Seven months elapsed from 

initial PAP therapy to consultation at our center. During the consultation, 
he was placed on his machine and his full face mask while supine. The 
leak registered 330 liters/minute through the lower part of his facemask. 
Mask fit was difficult due to his under bite and large nose. Eventually, 
we found a mask to resolve leak. Reviewing prior downloads, despite 
reporting a residual AHI of <5, events were not recorded because leak 
was too high to allow software to register them. Mask leak was not an is-
sue during in-lab titrations because the bed was at 30 degrees preventing 
recession of the jaw that occurs with full supine position.
Conclusion: Poor mask fit can be the downfall in PAP treatment. The 
clinician has the responsibility to assess mask issues. Reliance on equip-
ment supplier assistance when assessing mask issues and on the ma-
chine’s downloads for therapy information may have further prolonged 
the time to detection of the source of his problem. The major failure of 
his PAP as a result of the mask leak was only discovered because of 
direct physician intervention and personal observations.

1284
A PATIENT WITH CONCURRENT ESSENTIAL TREMOR 
AND RESTLESS LEGS SYNDROME
Santiago V, Wallace JM
Division of Sleep Medicine and the Sleep Medicine Center of 
Excellence, Olive View-UCLA Medical Center, Sylmar, CA, USA

Introduction: There have been only a few reports of co-morbid essen-
tial tremor (ET) and restless leg syndrome (RLS) in the same individual 
despite the observation that the two disorders may clinically co-segre-
gate in some families.
Report of Case: A 66 yo man with upper extremity ET was referred 
for excessive daytime sleepiness. He was found to have 4/4 diagnostic 
criteria for RLS and International RLS Rating Scale score of 31. Ep-
worth score was 13. Other medical conditions included C4-C5 and L4-
L5 spinal stenosis with intermittent left arm and leg pain, as well as 
prior left anterior cerebral artery stroke with no neurological deficits. 
Both parents had a similar type of upper extremity tremor. The patient 
was a non-smoker and minimal alcohol user. Medications included 
pravastatin, bupropion, ranitidine, doxazosin, albuterol and fluticasone/
salmeterol. Thyroid studies were normal. His polysomnogram showed 
a periodic limb movement index (PLMI) of 86.1, 57% sleep efficiency, 
frequent arousals and no sleep disordered breathing. Clonazepam 0.5mg 
and hydrocodone/acetaminophen 5/325mg at bedtime were prescribed. 
Four days later he reported dramatic relief of nocturnal leg kicking, un-
interrupted sleep, improved daytime well-being and decreased tremor 
intensity.
Conclusion: Only a few reports of patients with concurrent ET and 
RLS have appeared in the literature over the last 20 years. In our case, 
recognition of RLS was confounded by coexisting ET and spinal nerve 
compression, but supported by fulfillment of all 4 RLS diagnostic cri-
teria, high PLMI and prompt therapeutic response. Previously reported 
patient series suggest association of RLS and ET, especially with famil-
ial occurrence of either disorder. Combinations of ET, RLS, depression 
and Parkinson’s disease have been reported in several members of an 
extended family. While distinct genes and modes of inheritance have 
been associated with each disorder, a common genetic basis explaining 
co-segregation within families or individuals has not been identified.

1285
ASSOCIATION BETWEEN OBSTRUCTIVE SLEEP APNEA 
(OSA) AND TRANSIENT INTRACRANIAL PRESSURE (ICP) 
ELEVATIONS IN A PATIENT
Bindal A, Garetz S
Departments of Neurology and Otolaryngology, University of 
Michigan Health System, Ann Arbor, MI, USA

Introduction: The relationship between obstructive sleep apnea (OSA) 
and increased intracranial pressure (ICP) remains controversial. Previ-
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ous reports have described both improvements in OSA after surgical cor-
rection of Chiari malformation related hydrocephalus and association of 
OSA with sustained & episodic elevations of ICP in obese but otherwise 
normal individuals. This report describes a patient with myelomeningo-
cele and shunted hydrocephalus presenting with nausea, vomiting and 
transient ICP elevations who was subsequently diagnosed with OSA.
Report of Case: The patient is a 23-year-old non-obese male with spi-
nal bifida, myelomeningocele and hydrocephalus status post ventriculo-
peritoneal shunt. He was admitted with frontal headaches and vomiting 
to evaluate for shunt failure. A left frontal Codman ICP monitor was 
placed and showed a functioning shunt, however intermittent nocturnal 
ICP elevations were noted. A history of snoring and witnessed apneas 
was elicited. A portable attended nocturnal polysomnography was per-
formed which demonstrated severe obstructive sleep apnea (Apnea hy-
popnea index (AHI)-47.5, REM AHI-66.7, Oxygen saturation nadir-73 
%). Concomitant end tidal CO2 monitoring excluded a diagnosis of 
hypoventilation. The ICP pressures ranged between 3-11 mmHg dur-
ing wakefulness and non-REM sleep, even during of obstructive events. 
Acute spikes in ICP pressures to a high of 47 mmHg were seen during 
REM sleep, which correlated with the arousals following obstructive 
events.
Conclusion: This is the first report of transient ICP spikes coinciding 
with obstructive events in a patient with meningomyelocele and shunted 
hydrocephalus. This finding, in the presence of adequate shunt function-
ing, suggests that transient hypoxia may cause intermittent elevations of 
CSF pressures due to cerebral vasodilation and increased blood volume, 
worse during REM sleep. OSA should be included in the differential 
diagnosis of shunted patients presenting with symptoms of headaches, 
nausea and vomiting; and ICP spikes, especially if the shunt is shown to 
be functioning normally.

1286
HIGH ALTITUDE ASSOCIATED SLEEP DISORDERED 
BREATHING AS EVIDENCED ON DATA DOWNLOAD
Kahlon H, Kaplish N, Dodda V, Binns L
Michael S. Aldrich Sleep Disorders Center, University of Michigan, 
Ann Arbor, MI, USA

Introduction: Central apneas in the form of periodic breathing can be 
seen at high altitudes. Central apneas seen at high altitudes are often with 
Cheyne Stokes morphology and this periodic breathing pattern has been 
reported in patients with heart failure, stroke and renal failure.
Report of Case: A 51 year old with history of obstructive sleep apnea 
(OSA) who had been prescribed BiPAP at 18/12 cm of water presented 
with concerns over inadequate treatment of his sleep apnea. He experi-
enced headaches and difficulty breathing despite using his BiPAP while 
on vacation. Further questioning revealed that he was on vacation at a 
national park in Colorado during the summer. He had experienced simi-
lar symptoms on visit prior to Colorado and was put on antibiotics for 
presumed upper respiratory infection. To investigate data download was 
done for the period of his last vacation. Data downloaded showed excel-
lent compliance with BiPAP, with average nightly usage of more than 
was 7 hours. Patient’s average time in leak per night was 44 seconds and 
AHI was 13.4 episodes per hour. Data from his time in Colorado showed 
very frequent central apneas. The central apnea index ranged from 85 
to 98 per hour on these days. This supported the clinical hypothesis of 
emergence of central apneas due to high altitude and counseling was 
provided. Patient has been switch to adaptive servo ventilation (ASV) 
and will be followed in clinic for assessment for persisted symptoms at 
high altitude.
Conclusion: Data download may be a useful tool in evaluating when 
OSA patients not acclimatized take short trips at high altitudes. Concur-
rent positional therapy, supplemental oxygen, acetazolamide with CPAP 
or BiPAP or short term treatments with ASV machines are other options 
for treatment.

1287
CONTINUOUS SPIKE WAVE IN SLOW SLEEP IN RETT’S 
SYNDROME AND LHERMITTE-DUCLOS SYNDROME
Dekermenjian R, Bhat S, Chokroverty S, Ming S, Gowda S, Salim S
Sleep Disorders Center, JFK Medical Center, Edison, NJ, USA

Introduction: Continuous spike-wave in slow wave sleep (CSWS) is 
an interictal pattern of continuous focal or, more commonly, general-
ized sharp wave activity occupying 85% of nonrapid eye movement 
(NREM) sleep, improving in wakefulness and in rapid eye movement 
(REM) sleep. It is seen in a variety of neurological syndromes. We report 
on its occurrence in two patients with different genetic syndromes.
Report of Case: Patient A is a 7-year-old girl with history of Rett syn-
drome (MECP2 gene positive) and complex partial seizures, on topira-
mate and levetiracetam. She was referred for a polysomnogram (PSG) 
because of snoring and witnessed apneas, which showed mild obstruc-
tive sleep apnea. The waking background on the electroencephalogram 
(EEG) channels was slow with a 3-4 Hz symmetric PDR but showed 
no epileptiform activity. In NREM sleep, there were frequent, bisyn-
chronous spike- and-wave discharges over the mid- to-posterior tem-
poral region (maximally over T3/T5 and T4/T6 electrodes). At times, 
this activity was continuous, distorting the underlying sleep architecture 
and taking the form of CSWS. The activity was much less frequent in 
REM sleep. Patient B is a 7-year-old girl with a history of Lhermitte-
Duclos syndrome, complex partial seizures and neurofibromatosis-1, 
on valproic acid and methylphenidate, who underwent a PSG for loud 
snoring and witnessed apneas. The EEG channels showed frequent bi-
synchronous spike-and-slow wave activity, predominantly generalized 
at 2 to 2.5 hertz but also occasionally focal in the bioccipitotemporal 
regions. REM sleep was not recorded. EEGs in both patients met the 
criteria for CSWS.
Conclusion: To our knowledge, these descriptions CSWS in Rett’s syn-
drome and Lhermitte-Duclos syndrome are novel observations. 24-hour 
EEGs or full night PSG with extra EEG channels may increase the yield 
of detecting these EEG abnormalities.

1288
A CASE OF PULMONARY ARTERY HYPERTENSION WITH 
THE USE OF MODAFINIL
Dekermenjian R, Gupta D, Patel D
Sleep Disorders Center, JFK Medical Center, Edison, NJ, USA

Introduction: Modafinil is a wakefulness-promoting medication used 
for excessive daytime sleepiness (EDS) due to disorders such as nar-
colepsy. Reported cardiovascular side effects include hypertension, 
palpitations, tachycardia and vasodilatation in 2-3% of the adults in its 
clinical trials. We describe the case of a narcoleptic woman who devel-
oped Pulmonary Arterial Hypertension (PAH) after being on Modafinil 
for 8 years, suggesting an un-identified adverse reaction.
Report of Case: A 50 year old, non-smoker, non-obese woman with 
history of EDS, sleep paralysis and hypnagogic hallucinations was di-
agnosed with Narcolepsy without cataplexy in 1990 by MSLT. When 
seen in 1/2011, she had been on treatment with methylphenidate 20 mg 
taken as needed (once weekly) for 16 years, and Modafinil 300 mg daily 
for 8 years. She was also on hydrochlorthiazide for hypertension. She 
had a previous cardiology evaluation for palpitations. An initial transtho-
racic echocardiogram (TTE) in 11/2009 had shown borderline elevation 
of pulmonary artery pressure (PAP). A follow-up TTE in 12/2010 had 
shown further elevation in PAP. Cardiac and pulmonary work-up for 
PAH was negative. Polysomnogram in 2/2011 was negative for OSA. 
In 3/2011, Modafinil was discontinued with initial worsening of EDS. 
However, follow up TTE in 6/2011 showed reduction in PAP. She is cur-
rently off Modafinil and EDS is well controlled on methylphenidate 20 
mg taken, as needed (once weekly). In the last echocardiogram done in 
6/2012, her PAP was normal.
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Conclusion: PAH has not yet been reported as a side effect of Modafinil 
treatment in any clinical trials or case reports. In the case above, PAP 
normalized on TTE after discontinuing only Modafinil, raising the pos-
sibility that Modafinil may have contributed to the development of her 
PAH. Greater vigilance regarding this potential side effect of Modafinil 
is needed. Echocardiographic screening of patients who develop cardiac 
symptoms on Modafinil may be useful.

1289
PEDIATRIC CATATHRENIA
Peter M, Leu R
Emory University Hospital, Atlanta, GA, USA

Introduction: Catathrenia is classified as a parasomnia in the ICSD-2, 
and is essentially characterized by expiratory groaning during sleep. It 
was originally described in 1983 and the word itself is derived from 
Greek (kata=below, threnia=to lament). The classic polysomnographic 
description of catathrenia is a deep inhalation followed by a protracted 
exhalation during which moaning or groaning sounds are appreciated. 
The episodes normally last between 2 and 49 s and can occasionally be 
confused as an apneic event.
Report of Case: A review of the literature confirms that most of these 
cases have been described in adults with the exception of a four year old 
patient in a recent case series. Here, we describe the case of a 15 month 
old boy who presented for evaluation of snoring and frequent noctur-
nal awakenings. He underwent a polysomnogram in July 2012 which 
showed distinct multiple episodes of catathrenia that occurred in the 
early morning, predominantly while in NREM sleep. His oxygen satu-
ration remained within normal limits during the episodes, as expected. 
Furthermore, there was no evidence of obstructive sleep apnea or other 
parasomnias during the study.
Conclusion: This case is of academic value given the extremely young 
age of the patient. It has been suggested by Abbasi et al that CPAP may 
be a reasonable option to counter these events even in the absence of 
obstructive sleep apnea. While it would have been interesting to see how 
this child would have responded to a trial of CPAP, he unfortunately 
did not follow up in our outpatient clinic and this could not be assessed. 
However, we must admit that given his age, it would have been chal-
lenging to warrant prescribing long-term use of positive pressure de-
livery for this apparently benign condition, especially given the risks of 
mid-face hypoplasia in young children from long term CPAP use.

1290
SERTRALINE ASSOCIATED WITH WORSE CATAPLEXY IN 
CHILDREN
Kim S, Leu R
Emory University, Atlanta, GA, USA

Introduction: Data on treatment options for cataplexy in narcoleptic 
children is limited. Treatment with selective serotonin reuptake inhibi-
tors (SSRI) is common. We present four narcolepsy with cataplexy cases 
where cataplexy was treated with sertraline. In two patients on lower 
doses, improvement in cataplexy was temporary. In two patients taking 
higher doses, cataplexy worsened.
Report of Case: An 11 year old male had occasional episodes of fall-
ing to the ground with laughter. On 25 mg of sertraline, he had variable 
reports of improvement. On 75 mg of sertraline, he had distinct wors-
ening, with daily leg muscle weakness while climbing stairs/running 
when excited. Switched to fluoxetine 10 mg daily, cataplexy completely 
resolved. An 11 year old female had daily episodes of head bobbing 
with laughter. There was no change on 25 mg of sertraline. On 50 mg 
of sertraline, she worsened with laughter precipitating more rapid and 
complete loss of postural muscle tone. Switched to 10 mg of fluoxetine 
daily, cataplexy largely resolved. A 12 year old female and a 13 year old 
male reported initial improvement on 25 mg of sertraline with return of 
worsened cataplexy after 2-3 months.

Conclusion: Animal models have shown that loss of noradrenergic 
(rather than serotonergic) transmission to motorneurons plays a role in 
cataplexy. However, human case series have shown that SSRIs, even 
those more specific than sertraline (i.e. citalopram/escitalopram), im-
prove cataplexy. In rats, repeated sertraline dosing resulted in down 
regulation of brain norepinephrine receptors. Exacerbation of cataplexy 
has been described with SSRI withdrawal, not increasing SSRI doses. 
Perhaps this worsening of cataplexy specific to sertraline was due to an 
inverse relationship between norepinephrine transmission and longer/
higher doses of sertraline. Future studies may consider investigating ser-
traline as an optional clinical diagnostic tool for precipitating cataplexy 
in questionable cases.

1291
ANTIARRHYTHMIC EFFECTS OF SLEEP
Gadallah N, Gowda S, Bhat S, Gupta D
Sleep Disorders Center, JFK Medical Center, Edison, NJ, USA

Introduction: Contradictory reports exist regarding the anti-arrhythmic 
effect of sleep on ventricular arrhythmias. We report on the protective 
effect of sleep on premature ventricular contractions (PVCs).
Report of Case: Patient A is a 24-year-old man with idiopathic cardio-
myopathy. His polysomnogram (PSG) showed predominantly central 
sleep apnea (apnea-hypopnea index of 17.4/hr), unrelated to frequent 
ventricular trigeminy present in wakefulness and REM but absent in 
NREM sleep. Patient B is a 48-year-old man with no cardiac history. 
His PSG showed no evidence of sleep apnea but did show ventricular 
trigeminy with occasional bigeminy and quadrigeminy in wakefulness 
and the beginning of N2; those arrhythmias were absent in most of N2, 
all of N3, and REM sleep. Moreover, these PVCs were seen frequently 
during the first half of the night but were absent in the last half of the 
night, even during wakefulness. Patients C and D (a 62-year-old man 
and a 46-year-old woman) were noted to have supraventricular arrhyth-
mias (on their continuous positive airway pressure titration study and 
PSG respectively) that were present in wakefulness and persisted in all 
stages of sleep.
Conclusion: The protective effects of sleep on ventricular arrhythmias 
are likely secondary to enhanced parasympathetic tone during sleep, es-
pecially in NREM sleep. These cases illustrate the protective effects of 
sleep on premature ventricular contractions, which may be related to 
sleep stage (Patient A), or may be circadian in nature (Patient B). How-
ever, these protective effects of sleep may not extend to supraventricular 
arrythmias (patient C and D). Increased awareness of this phenomenon 
may have possible therapeutic and prognostic implications.

1292
TREATMENT OF OBSTRUCTIVE SLEEP APNEA MAY LEAD 
TO IMPROVEMENT IN “EXPLODING HEAD SYNDROME” 
SYMPTOMS
Tiwari A, Keenan L
UCSF Fresno Sleep Disorders Center, Fresno, CA, USA

Introduction: Exploding head syndrome is an uncommon syndrome 
characterized by noises perceived inside the head affecting sleep. Gen-
erally affecting individuals older than 50 years, symptoms tend to occur 
when a patient is transitioning from wakefulness to sleep or upon awak-
ening. A delay in the reduction in brainstem reticular formation activity 
during sleep transition stages is thought to be a possible mechanism. 
We report a case where treatment of mild obstructive sleep apnea led to 
significant improvement in exploding head syndrome symptoms.
Report of Case: A 54 year old female with history of depression, fi-
bromyalgia presented to the sleep clinic for evaluation of fragmented 
sleep and excessive daytime sleepiness. In addition she also endorsed a 
recent onset of “rumbling vibratory sensation” in her head often when 
she was waking up from “deep sleep”. These symptoms lasted until she 
was fully awake. The sensations worsened when sleep deprived. They 
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were not associated with pain, anxiety, sleep paralysis, flashing lights 
or myoclonic jerks. A brain MRI and EEG were unremarkable. A diag-
nosis of exploding head syndrome was established based on the above 
history. An overnight polysomnogram was performed which was nor-
mal but she had a difficult time sleeping in the sleep center. Symptoms 
progressed over the next four years despite several medication trials. 
A repeat polysomnogram with capnography was performed, using 3% 
desaturation criteria for hypopneas. Her Apnea-Hypopnea Index was 6.2 
with elevated end-tidal carbon-dioxide levels in the range of mid 40’s. 
She was initiated on Auto positive airway pressure. Six weeks later she 
reported significant improvement in her symptoms.
Conclusion: Patients with exploding head syndrome should be evaluat-
ed for an underlying sleep related breathing disorder. Treatment of even 
mild form of this disease may help improve symptoms significantly with 
an improved quality of life. Further research in this area may help clarify 
association between these two disorders.

1293
RECOGNIZING APNEA AS A COMMON PRESENTATION 
OF ARNOLD CHIARI MALFORMATION IN PEDIATRIC 
PATIENTS
Huseni S, Ogunlesi F, Owens J
Department of Pulmonary and Sleep Medicine, Children’s National 
Medical Center, Washington, DC, USA

Introduction: The Arnold Chiari type I malformation is a congenital 
brainstem abnormality characterized by elongated cerebellar tonsils dis-
placed into the upper cervical canal. There are three possible mecha-
nisms by which Arnold-Chiari malformation type I may cause apnea, all 
of which are related to the compression of the brainstem. These include 
depression of the respiratory center, dysfunction of the ascending reticu-
lar activating system, or dysfunction of upper airway including vocal 
cord paralysis. We report on a child with clinical signs of both severe 
obstructive and central sleep apnea who, on imaging, was found to ex-
hibit Chiari type 1 malformation.
Report of Case: 2 y.o. female with a five month history of frequent 
awakenings due to choking and gasping for air during sleep. She had 
baseline harsh inspiratory sounds while asleep and awake. She under-
went an overnight polysomnography study which revealed an obstruc-
tive apnea-hypopnea index of 45 events/hr. She had a severely elevated 
central apnea-hypopnea index of 68 events/hr, with periodic breathing, 
which is abnormal in this age group. Because of the severity of the cen-
tral apnea, the patient was scheduled for an MRI of the brain and spinal 
canal. This showed inferior cerebellar tonsillar herniation to the level of 
the C3-C4 disc space with a syrinx in the cervical cord.
Conclusion: Our case emphasizes the need to consider cervicomedul-
lary pathology, in patients with severe obstructive and central sleep 
apneas. This highlights the idea that the presence of marked central ap-
nea with periodic breathing on polysomnography may be the primary 
presentation of brainstem compression, and its presence should prompt 
consideration of the diagnosis of a type I Chiari malformation. In some 
cases, the obstructive sleep apnea can be attributed to associated syrin-
gomyelia. Both obstructive and central sleep apnea have been reported 
in a few cases of Arnold Chiari and may be under-recognized and ne-
glected in this population.
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SLEEP RELATED EATING DISORDER AND SITUATIONAL 
STRESS
Parikh N, Roth T
Henry Ford Hospital Sleep Disorders and Research Center, Detroit, MI, 
USA

Introduction: While the specific etiology of Sleep Related Eating Dis-
order (SRED) is not fully elucidated, in most cases stressful situations 
increase the frequency of the events.

Report of Case: An 18 year old female presented to the sleep clinic 
complaining of sleep eating, sleep walking, excessive sleepiness and 
symptoms of restless leg syndrome. She initially experienced sleep eat-
ing and walking at the age of 9 when her parents got divorced and at 
age 12 there was a spontaneous resolution. Her symptoms recurred at 
18 when the patient fought with her mother, and moved to her aunt’s 
house. She has no recollection of the episodes, but in the morning would 
find wrappers and food in the kitchen and bedroom. The events occur 
most nights of the week and are witnessed by family. She has always 
experienced daytime sleepiness and sleeps 9 hours during working days 
and up to 18 hours on holidays. ESS is 14 and she feels her sleep is unre-
freshing. Her symptoms of restless legs began this year and require her 
to ambulate prior to sleeping. She has a past history of depression treated 
for one year with medications and presently only takes multivitamins. 
No history of sleep disorders in her family and she denied smoking, 
alcohol or drugs. Her physical exam, vitals, and basic labs were within 
normal limits. Her PSG was within normal limits with no attempts to 
ambulate during the night. The mean sleep latency on the MSLT was 11 
minutes with no REM naps. Most medications used to treat SRED have 
sedating side effects. In view of her EDS, patient was advised to start 
yoga and upon review of her sleep logs, she did not have SRED on the 
nights she did yoga.
Conclusion: Stress may be an aggravating factor for SRED and relax-
ation techniques may reduce its frequency.

1295
A CURIOUS CASE OF IMPROVED OXYGENATION DURING 
REM SLEEP
Jackson S1, Bodkin CL2, Manchanda S1, Sigua NL1

1Division of Pulmonary, Allergy, Critical Care, Occupational and 
Sleep Medicine, Indiana University School of Medicine, Indianapolis, 
IN, USA, 2Department of Neurology, Indiana University School of 
Medicine, Indianapolis, IN, USA

Introduction: It has been well documented that ventilation and oxy-
genation decrease during sleep as compared to wakefulness, and it is 
generally accepted that these changes are most pronounced during REM 
sleep. Patients with spinal cord injury are at high risk for nocturnal hy-
poxia, particularly during REM sleep.
Report of Case: A 64 year-old man with chronic kidney disease and 
asymmetric spastic paraparesis (due to idiopathic C4 transverse myeli-
tis) presented to our Sleep Clinic for re-evaluation of obstructive sleep 
apnea (OSA). At the time of his initial OSA diagnosis 12 years ago, he 
was prescribed CPAP and used it intermittently for 3 years. He subse-
quently lost 90 pounds, going from 340 to 250 pounds. Following the 
weight loss, he reported resolution of daytime sleepiness and snoring. 
During a recent hospitalization, he was prescribed 2 liters per minute 
of nocturnal oxygen supplementation. Repeat polysomnography at the 
time of our visit revealed complete resolution of his OSA (AHI: 0.2/
hour) with a mean oxygen saturation (SpO2) of 91.8% on room air. 
Interestingly, the mean SpO2 during NREM sleep was lower than that 
during REM sleep (90-91% vs. 94-95%). This pattern persisted during 
each REM period and was not position-dependent; due to chronic pain, 
the patient slept semi-upright (~90 degrees) in a recliner for the duration 
of the study. There were no apneic events of central origin and capnog-
raphy was within normal limits.
Conclusion: The pattern of oxygenation seen in our patient has not been 
previously reported to our knowledge. Animal studies have demonstrat-
ed bursts of increased respiratory muscle activity resulting in increased 
amplitude and number of breaths during REM sleep. Orem and col-
leagues postulated that this excitatory drive originates in REM-specific 
gigantocellular and lateral medullary neurons, though this has not been 
replicated in humans. Our observation represents a potentially unique 
physiology, and further studies are needed.
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NARCOLEPSY DIAGNOSED IN A PATIENT WITH 
NEUROMYELITIS OPTICA WITHOUT DEMYELINATING 
LESIONS IN THE MAGNETIC RESONANCE IMAGING
Guilliam D, Endara-Bravo A, Ramos AR
Sleep Medicine, Miller School of Medicine, University of Miami, 
Miami, FL, USA

Introduction: Neuromyelitis Optica (NMO) patients presenting with 
symptomatic narcolepsy have been found to have bilateral demyelinat-
ing hypothalamic lesions in their Magnetic Resonance Imaging (MRI) 
of the brain. Cerebrospinal fluid hypocretin deficiency and Aquaporin-4 
antibody (NMO IgG) were present in these patients, suggesting that their 
narcolepsy may result from an autoimmune attack to the Aquaporin-
4-rich periventricular regions of the hypothalamus. We report a case of 
narcolepsy in an NMO patient without demyelinating lesions.
Report of Case: A 37-year-old woman with NMO diagnosed five years 
ago was referred to our sleep center with excessive daytime sleepiness 
for the past four years despite adequate sleep. Patient has a history of 
mild snoring. She reported occasional episodes of sleep paralysis and 
visual hallucinations, such as seeing shadows and animals, during sleep-
wake transitions, and of brief generalized body weakness with strong 
emotions. Patient was diagnosed with NMO based on separate events 
of bilateral optic neuritis with no spinal cord symptoms and presence 
of positive serum NMO IgG. Her MRI studies of brain and spinal cord 
revealed no demyelinating lesions. Her Epworth Sleepiness Scale (ESS) 
was 18. On exam, she was found to have a body mass index (BMI) 
of 24, neck circumference of 12.5 inches, bilateral pale optic discs, af-
ferent pupillary defect, and decreased visual acuity. Her baseline poly-
somnography (PSG) showed an Apnea-Hypopnea-Index of 4.6/hour, 
REM-sleep-onset of 0.8 minutes, and total sleep time of 474 minutes, 
followed by a multiple sleep latency test showing a mean sleep latency 
of 5.2 minutes and 3 sleep onset REM periods during 5 naps.
Conclusion: The absence of demyelinating lesions involving the hypo-
thalamic regions in the brain MRIs of NMO patients does not exclude 
the possibility of narcolepsy. More research is needed in order to under-
stand the underlying mechanism leading to hypocretin dysfunction in 
NMO patients.

1297
STREPTOCOCCUS-INDUCED NEUROLOGIC 
MANIFESTATIONS IN NARCOLEPTIC COUSINS
Hawkins SM, Halbower AC
Pediatric Sleep Disorders Center, Division of Pediatric Pulmonology, 
Children’s Hospital Colorado, University of Colorado School of 
Medicine, Aurora, CO, USA

Introduction: Narcolepsy is a genetic disorder of sleep-wake cycle dis-
ruption, often presents with neurological findings, and is associated with 
activation of the immune system.
Report of Case: AH is a 6 year old African-American boy with acute 
onset of altered mental status, choreoathetosis, and emotional labil-
ity. He also had subacute onset of hypnagogic hallucinations, seeing 
ghosts and gorillas, hearing his brother’s voice though brother lives in 
another state, and complaining of feeling wet. After extensive workup, 
laboratory abnormalities included elevated anti-DNase B titers and 
anti-Streptolysin O antibodies. He was treated with penicillin, intrave-
nous immunoglobulin, and steroids with some improvement. During a 
follow-up appointment, he had an episode of cataplexy that prompted 
evaluation for narcolepsy with positive DQB1*06:02 allele, absent CSF 
hypocretin, and multiple sleep latency testing with mean sleep latency 
of 4 minutes and 1 sleep-onset REM. Treatment with stimulant medica-
tions and sodium oxybate was titrated to effect. Eight months later, AH 
had an acute worsening of cataplexy and hallucinations, in addition to 
a sore throat. He was found to have Streptococcal pharyngitis and was 
treated with penicillin, with rapid and drastic improvement in his neu-

rologic symptoms. Meanwhile, DD is a 7 year old African-American 
boy who had classic narcolepsy presentation of daytime sleepiness, 
cataplexy, and hypnagogic hallucinations, with a positive DQB1*06:02 
allele. His symptoms were difficult to manage, but even worse when he 
developed Streptococcal pharyngitis. He was given clindamycin with 
gradual improvement in symptoms and is now well controlled on stimu-
lants and venlafaxine.
Conclusion: While in the waiting-room for their sleep clinic appoint-
ments, these two boys discovered that they are cousins, both with nar-
coleptic and neurologic manifestations that have been Streptococcus 
induced. These cases demonstrate both the genetic and immune-mediat-
ed bases of narcolepsy.

1298
COMPLEX SLEEP APNEA SYNDROME WITH USE OF 
NASAL EXPIRATORY POSITIVE AIRWAY (NEPAP) DEVICE: 
A CASE REPORT
Chopra A, Das P, St. Louis EK
Mayo Clinic Center for Sleep Medicine, Rochester, MN, USA

Introduction: Complex sleep apnea syndrome (CompSAS) is a well 
established clinical entity associated with CPAP treatment in a subset of 
OSA patients. To our knowledge, we report the first case of CompSAS 
associated with use of nasal expiratory positive airway (nEPAP) device 
during split-night polysomnography study in a 72 year old male with 
primarily positional OSA.
Report of Case: Mr. X a 72 year-old married Caucasian male with a 
medical history significant for mitral valve prolapse, two episodes of 
unprovoked pulmonary embolism, right shoulder pain following recent 
surgery, left sided nasal septum deviation and sinusitis. His sleep history 
was significant only for occasional light non-disruptive snoring espe-
cially in supine position without any witnessed apneas per wife’s report. 
He denied being sleepy during the daytime, and his Epworth sleepiness 
scale score was only 3/24. Physical exam was significant for BMI=24 
kg/m2, neck circumference=37 cm, Friedman stage III tongue palate po-
sition and left nasal septum deviation. Echocardiogram revealed normal 
LV size and function with an EF=57%, bileaflet mitral valve prolapse 
with mild regurgitation. ECG showed sinus bradycardia with a ventricu-
lar rate of 58 bpm. Diagnostic PSG study revealed supine dependent 
OSA with an AHI of 18/hr with sleep efficiency of 85%, mean O2 of 
92% and arousal index of 27/hr. With nEPAP use during second half 
of the night, sleep efficiency declined to 68% with increased N1 sleep 
(25.2%) and increased arousals (57/hr). The AHI increased to 48/hr 
with predominant central apnea (CAI = 11/hr) and mixed apnea events 
(MAI=17/hr) in addition to residual obstructive apnea (17/hr) and hy-
popnea events (4/hr). Respiratory event related arousals (RERA’s) and 
snoring were completed eliminated.
Conclusion: Our case adds to the emerging literature on CompSAS as-
sociated with non-PAP therapies and warrants more research to under-
stand pathophysiology, risk factors and treatment of this phenomenon.

1299
ROPINIROLE THERAPY FOR HYPERSOMNIA AS A 
MANIFESTATION OF PERIODIC LIMB MOVEMENT 
DISORDER: A CASE REPORT
Das P1, Chopra A2, Ibrahim S1

1Cleveland Clinic Sleep Disorders Center, Cleveland, OH, USA, 2Mayo 
Clinic Center for Sleep Medicine, Rochester, MN, USA

Introduction: Periodic limb movement disorder (PLMD) is a condi-
tion characterized by periodic limb movements in sleep in absence of an 
underlying sleep disorder and association with daytime dysfunction (e.g. 
fatigue or sleepiness). We report the first case of successful treatment of 
severe hypersomnia related to PLMD with ropinirole.
Report of Case: Ms. X is a 30 year old white female resident physi-
cian presenting for evaluation of excessive daytime sleepiness (EDS) 
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of 2 month’s duration with Epworth sleepiness score (ESS) of 22. 
Premorbidly a short sleeper, her sleep duration now averaged 9 hours 
without morning refreshment. She reported cognitive problems causing 
academic decline, absenteeism and tardiness at work, and driving dif-
ficulty. Her history was otherwise negative for any evidence of narco-
lepsy/cataplexy, sleep apnea, Klein Levine syndrome, brain infections or 
injury, or pregnancy. Medications included fluoxetine for premenstrual 
dysphoria, Desogestrel-Ethinyl Estradiol and cholecalciferol. Physical 
examination revealed a healthy female with BMI 23.6, Friedman airway 
2 and neck circumference 13 inches with normal remainder exam. She 
underwent PSG (off fluoxetine for 4 weeks) which revealed AHI 2.5, 
PLM index (PLMI) 42.8 and PLM arousal index 4.5; and mean sleep 
latency test (MSLT) the following day showed mean sleep latency of 5.2 
minutes and 1 sleep onset REM period. She was diagnosed with PLMD 
and started on ropinirole trial titrated to 3 mg over 6 weeks. She reported 
90% improvement (ESS=13) in her daytime sleepiness after 6 weeks 
with reduction in leg kicking evidenced by her boyfriend. A repeat PSG 
revealed reduction in PLMI to 1.2.
Conclusion: Treatment options for PLMD are scarce. The practice pa-
rameters published in 2012 did not recommend any drug for PLMD due 
to insufficient evidence. Due to subjective and objective improvement 
in PLMD with ropinirole, this case report adds to limited literature on 
therapeutic options for PLMD associated with EDS.

1300
ALTERNOBARIC VERTIGO IN A PATIENT ON POSITIVE 
AIRWAY PRESSURE THERAPY
Endara-Bravo A, Guilliam D, Ahoubim D, Mezerhane E, Abreu AR
Sleep Medicine, Miller School of Medicine, University of Miami, 
Miami, FL, USA

Introduction: Positive Airway Pressure (PAP) is a safe therapy for 
management of Obstructive Sleep Apnea (OSA). Complications such as 
sinus infection, bronchitis, ear pain, nasal congestion, and mucous mem-
branes dryness secondary to PAP use have been reported. We describe 
a rare case of alternobaric vertigo secondary to PAP therapy. To date, 
there has been only one reported case of hearing loss and vertigo during 
CPAP treatment by A. de Vega Gomez, et al. with complete resolution of 
symptoms after cessation of CPAP. However, re-challenging the patient 
with CPAP at gradual increments was never reported.
Report of Case: A 64-year-old Caucasian man with significant history 
of Parkinson’s disease and hypertension was diagnosed with moderate 
OSA requiring CPAP at 12 cmH2O. During the initial night of CPAP 
therapy, patient complained of vertigo of short duration associated with 
nausea and vomiting that woke him up at night. Patient reported no his-
tory of similar symptoms in the past. Physical exam revealed normal 
vital signs with a body mass index of 31 kg/m2. Other than tremor at rest, 
the physical exam was unremarkable. Magnetic Resonance Imaging of 
the inner auditory canals was normal. After interrupting CPAP therapy, 
patient experienced complete resolution of symptoms. Upon restarting 
CPAP at 12 cmH20, symptoms returned with greater intensity. CPAP de-
sensitization was attempted by starting CPAP at 6 cm H20 followed by 
slow increments of 1 cm H20 pressure at one week intervals to the point 
where he was able to tolerate CPAP at 12 cm H20 without sequelae.
Conclusion: New onset vertigo during initiation of PAP therapy should 
raise the suspicion of alternobaric vertigo. Starting PAP at lower pres-
sures with slow increments up to the desired pressure was effective in 
relieving symptoms of vertigo secondary to PAP therapy.
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