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WAKE PROMOTION BY SUPRAMAMMILLARY 
NITRIC OXIDE NEURONS CRITICALLY DEPENDS ON 
GLUTAMATE RELEASE
Pedersen NP1, Venner A2, Saper CB2, Fuller PM2

1Emory University, Atlanta, GA, 2Beth Israel Deaconess Medical 
Center, Boston, MA

Introduction: The caudal hypothalamus contains a key node of the 
ascending arousal system, with lesions causing more profound som-
nolence than can be accounted for by involvement of nearby hypotha-
lamic orexin and histamine cell groups.
Methods: We used chemogenetic manipulations and Cre-lox gluta-
mate release disruption in anatomically- and genetically-targeted neu-
ronal groups of the caudal hypothalamus and recorded EEG and EMG, 
with subsequent histological analysis of injection sites and terminal 
fields of transduced neurons. ANOVA was used for statistical analysis 
of sleep physiology and non-parametric statistical mapping was used 
to objectively determine the region that was wake-promoting in the 
caudal hypothalamus.
Results: Activation of glutamatergic supramammillary (SuM

vglut2
) neu-

rons or a subset of them that also express nitric oxide synthase (Nos1, 
SuMV

glut2/Nos1
) is potently wake-promoting. Genetic disruption of gluta-

matergic neurotransmission from SuM
vglut2

 neurons nearly completely 
abolishes the effects of SuM activation. Targeted chemogenetic inhibition 
of SuM

vglut2
 neurons produced fragmented wakefulness and increased 

sleep, akin to drowsiness following caudal hypothalamic injury.
Conclusion: SuM

vglut2/Nos1
 neurons exert potent control over behavio-

ral wakefulness, with these effects depending critically on glutamate 
release. Glutamate neurons of the SuM, including a key subset that 
contain nitric oxide, likely represent the long-sought caudal hypotha-
lamic component of the ascending arousal system.
Support (If Any): NPP (NIH R25NS070682, ABF/AAN CRTF), 
PMF (NIH R01NS073613, R01NS092652), CBS (R01NS085477, 
P01HL095491), AV (NARSAD).
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ACTIVE AND PASSIVE BEDTIME SOCIAL TECHNOLOGY 
USE RELATED TO DAYTIME SLEEPINESS AND SLEEP
Mastin D1, Yang J1, Orr L1, McFarlin S1, Nix S1, Ramirez M1,  
Moore B1, Peszka J2

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

Introduction: Social technology use today is virtually ubiquitous 
among younger cohorts resulting in students frequently sleeping with 
their smartphone in the bedroom, on the bedside table, on the bed, or 
under the pillow. We examined the relationship of active and passive 
social technology use with daytime sleepiness and sleep. Active social 
technology use was defined as initiating social technology use during bed 
time, whereas passive social technology use was defined as the potential 
for social technology sleep interruption in the absence of user action.
Methods: 258 university students (M=19.9 years old, SD=4.89) were 
recruited from introductory psychology courses and given extra credit 
for participation. Each participant completed the SHI with an addi-
tional question assessing active social technology use during bedtime: 
I check e-mail, texts, or social media during my sleep time (between 
going to bed and waking up), and a question addressing passive social 
technology use during sleep time: I sleep with my phone sounds or 
vibrations turned on where I could hear it if I were awake. Scores on the 
active and passive technology use questions were analyzed separately, 
and were combined to create a single combined bedtime technology 

use score. Participants also completed the Epworth Sleepiness Scale 
(ESS), the Pittsburg Sleep Quality Index (PSQI), additional questions 
regarding associated features of inadequate sleep hygiene, and demo-
graphic information.
Results: 60.5% and 70% of students reported frequently or always 
using active or passive bedtime social technology, respectively. More 
frequent combined bedtime social technology use was significantly 
related to greater daytime sleepiness (ESS) (r(251)=.284, p<.05), higher 
global PSQI scores (r(237)=.201, p<.05), and higher scores on the asso-
ciated features of inadequate sleep hygiene including daytime sleepiness 
(r(255)=.279, p<.05), preoccupation with sleep (r(253)=.237, p<.05), 
mood disturbance (r(253)=.230, p<.05), avolition (r(255)=.281, p<.05), 
and reduced cognition (r(255)=.291, p<.05)).
Conclusion: Students were found to be frequent users of bedtime 
social technology. Active and passive bedtime social technology use 
was found to be related to poorer sleep quality, greater sleepiness, and 
increased features associated with inadequate sleep hygiene. Future 
research should investigate whether bed partner active and passive 
social technology use disrupts sleep.
Support (If Any): none.
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PILOT STUDY EXAMINING THE EFFECTS OF 
AIRCRAFT NOISE ON SLEEP IN COMMUNITIES NEAR 
PHILADELPHIA INTERNATIONAL AIRPORT
McGuire S, Witte M, Kallarackal A, Basner M
Division of Sleep and Chronobiology, Department of Psychiatry, 
University of Pennsylvania Perelman School of Medicine, 
Philadelphia, PA

Introduction: Aircraft noise can disturb sleep and impair recupera-
tion. Field studies need to be conducted to develop exposure-response 
models that are representative of noise exposed communities around 
multiple airports to inform policy. A methodology of monitoring sleep 
and identifying awakenings based on ECG and actigraphy has been 
developed. This approach is non-invasive and study participants can 
use the equipment unattended which greatly reduces the methodologi-
cal cost compared to polysomnography. To evaluate its feasibility, this 
methodology was implemented in a pilot field study conducted in the 
vicinity of Philadelphia International Airport.
Methods: Eighty participants were enrolled in the study; 39 exposed to 
nighttime aircraft noise (41% male, 22–77 years) and 40 from a control 
region (48% male, 22–68 years) completed measurements. Baseline sleep 
and health characteristics were obtained subjectively on the first day. The 
participants then completed three consecutive nights of unattended ECG 
and actigraphy measurements with concurrent sound recordings in their 
bedroom. Blood pressure and brief questionnaires subjectively assessing 
their sleep were additionally completed each morning.
Results: Linear mixed models were calculated, controlling for age, gen-
der, and BMI, to examine differences between the two groups of partic-
ipants. Individuals living near the airport reported poorer sleep quality 
on the PSQI (p=0.0180) and worse health on the SF-36 (p=0.0074) sur-
veys. No statistically significant differences were found for the morning 
sleep assessments, diastolic (p=0.7108) and systolic (p=0.3255) blood 
pressure, or sleep fragmentation index (p=0.6986) (calculated based on 
the ECG and actigraphy data). A random effect logistic regression was 
calculated to examine whether the indoor noise level of single aircraft 
events related to objective measurements of awakenings. The coefficient 
for noise level was positive and statistically significant (p=0.0094).
Conclusion: This study demonstrates the feasibility of unattended 
physiological and noise measurements. The conflicting results 
between single event and cumulative sleep assessments require further 
investigation.
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Support (If Any): This study was funded by the FAA ASCENT 
Center of Excellence. Opinions, findings, conclusions and recommen-
dations expressed in this material are those of the authors and do not 
necessarily reflect the views of ASCENT sponsoring organizations.
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AMPLITUDE OF LIGHT EXPOSURE IS ASSOCIATED 
WITH MATERNAL HOSTILE ATTRIBUTIONS AND CHILD 
BEHAVIORAL PROBLEMS.
Horton WJ, Azar ST, McGuier DJ, Cooley DT, Miller EA, Bartell PA
Pennsylvania State University, University Park, PA

Introduction: Light has potent effects on entraining circadian 
rhythms, including sleep and daily variations in cognitive perfor-
mance. Additionally, light acutely influences cognition (e.g., alertness, 
cognitive flexibility) and mood-states. However, little work has exam-
ined associations between light and higher-order social cognition. In 
parent-child dyads, social cognitive factors have been linked to mala-
daptive parenting and poor child outcomes. If light exposure influences 
child behavior and social cognitive factors linked to parenting, light 
may have potential as a novel intervention for improving family func-
tioning. The present study examines whether amplitude of light expo-
sure is associated with maternal hostile attributions and child behavior 
in disadvantaged mother-child dyads.
Methods: Pilot study of 22 low-income mother-child dyads (mean 
ages mother = 29.08, child = 4.46 years). Light data were collected via 
wrist-worn photic sensors for 7 consecutive days. Circadian parame-
ters were calculated with cosinor in R. Maternal hostile attributions 
and punishment were assessed with Child Vingettes and child behavior 
was assessed by the Child Behavioral Checklist.
Results: In children, lower light amplitude was significantly associated 
with parent- and teacher-reported withdrawn behaviors (r = -.47, p = 0.02 
and r = -.51, p = 0.03, respectively) and showed trend-level associations 
with more anxious/depressed and aggressive behaviors. Higher light 
amplitude in mothers was associated with increased reports of children’s 
anxious, depressed and emotionally reactive behaviors. Maternal light 
amplitude was associated with hostile attributions (r = -.32, p = 0.08) and 
punishment (r = -.29, p = .10) at trend levels, suggesting mothers may 
have overly negative perceptions of their children’s behavior.
Conclusion: Findings suggest lower light amplitude in children is 
linked to more withdrawn and anxious/depressed behaviors. Lower 
maternal light amplitude was associated with increased maternal rat-
ings of problem behavior in their child and tended to be associated 
with increased maternal hostile attributions and punishment. These 
findings suggest that light exposure may impact parent-child relation-
ships by directly affecting specific aspects of parental social cognition 
as well as child behaviors. Consequently, light may have potential as a 
novel intervention to improve mother-child interactions.
Support (If Any): NICHD #R21HD082555, PSU Child, Youth and 
Family Consortium, PSU Social Science Research Institute.
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EFFECT OF A DAYLIGHT LED VERSUS A CONVENTIONAL 
LED SOLUTION ON VISUAL COMFORT, DAYTIME 
ALERTNESS AND SLEEP
Weibel J1, Basishvili T1,2, Dattler M1, Garbazza C1, Rudzik F1,  
Renz C1, Cajochen C1

1Psychiatric Hospital of the University of Basel, Basel, 
SWITZERLAND, 2Ilia State University, Tbilisi, GEORGIA

Introduction: Conventional LED light sources have a discontinuous 
light spectrum with a prominent “blue” peak between 450-480nm, 

which potentially impacts on human circadian physiology and sleep. 
Thus, we investigated the effects of an advanced LED source simulat-
ing the natural daylight spectrum on visual comfort, daytime alertness 
and sleep.
Methods: Twelve male young good sleepers spent twice 2.5-days in 
the laboratory once under a conventional (convLED) and once under a 
daylight simulating LED (dayLED) condition (16 hours LED exposure 
during scheduled wakefulness) in a balanced cross over design flanked 
by a 8-h baseline and a post-light exposure night. The same light set-
tings were used for convLED and dayLED (100 photopic lux at the eye 
level with a color temperature of 4000K). However, the light spectrum 
and the color rendering index differed considerably between convLED 
and dayLED. Subjective visual comfort and sleepiness were continu-
ously rated on conventional scales, and the PSGs were quantified for 
sleep stages and EEG spectral power density during nonREM sleep.
Results: The volunteers rated the light quality of the dayLED as 
being more pleasant than the convLED (p=0.07). They also felt signif-
icantly more alert during the dayLED condition compared to convLED 
(p<0.01), particularly in the morning/midday hours between 9 and 13h. 
In comparison to the baseline night, convLED significantly decreased 
the proportion of NREMS (-4.4 %, p<0.03) at the cost of REM sleep 
(+5.2%, p<0.004) and reduced EEG power density in the lower spindle 
frequency range between 11.5- 13.5 Hz (p<0.04), while such changes 
in sleep were not presented for dayLED.
Conclusion: We have preliminary evidence that a daylight LED light-
ing solution has beneficial effects on visual comfort and daytime alert-
ness and does not affect all-night sleep EEG activity when compared 
to a conventional LED solution.
Support (If Any): This study was supported by Toshiba Materials.
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REPORTED LIGHT IN THE SLEEP ENVIRONMENT: 
VALIDITY OF A SLEEP DIARY
Harrison EM1, Powell AL1, Yablonsky AM2, Glickman GL1

1University of California San Diego, San Diego, CA, 2Naval Medical 
Center San Diego, San Diego, CA

Introduction: Light is the primary cue for the circadian system, and 
even relatively dim light can exert effects on the biological clock. Thus, 
measures of light exposure in the sleeping environment are critical for 
evaluating sleep health. While sleep diaries are an inexpensive, albeit 
subjective, alternative to actigraphy devices, they typically do not 
include light information. The addition of several questions addressing 
perception of light in the sleep environment may provide a crude yet 
affordable metric of relative photic intensity and photoreceptor stimu-
lation in the sleeping environment.
Methods: 7–14 days of concurrent actigraphy and sleep diary data 
were collected from Emergency Room nurses and corpsmen (N=12, 
133 nights). Four questions regarding perception of light, whether it was 
natural or artificial, and whether objects and color were visible in both 
the bedtime and waking environment were added to the Consensus Sleep 
Diary, Morning administration (CSD-M). Utilizing linear mixed models, 
responses were evaluated against actigraphy-derived sleep and photosen-
sor measures from the beginning and end of each rest interval (± 2h).
Results: In our predominantly day-working sample (start time 0600), 
affirmative answers to all questions regarding the waking environment 
were associated with higher Total Sleep Time (all p <0.01), and per-
ception of natural light was associated with greater Wake After Sleep 
Onset (p <0.05). Additionally, reported natural light and color in the 
waking environment were both associated with a greater number of 
minutes above 100 lux (both p <0.05). No associations with questions 
regarding the bedtime lighting environment were found.
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