A. Basic Sleep Science

Results: There was a significant interaction between time and treat-
ment for bodyweight gain (F(&1 44):2.7, P < 0.0082) and food intake
(F(8J44):6.1, P <0.0001). Noise-exposed females gained significantly
more weight and had greater food intake after 17-days of noise expo-
sure compared to controls (weight gain (g): 29.8+4.7 vs. 12.8£3.0,
P < 0.0001. food intake (g): 367.2+5.0 vs. 335.3+£7.6, P < 0.0001,
respectively). Weight gain and food intake was significantly greater
in noise-exposed females on all treatment days (P < 0.05) excluding
treatment day 5 for weight gain and treatment days 3 and 5 for food
intake.

Conclusion: The increase in weight gain and feeding due to noise-in-
duced sleep disruption is similar in male and female rats. These data
have implications for future therapies to combat disordered sleep and
obesity among women and identify mechanisms underlying sex-de-
pendent differences in sleep disparities due to noise and obesity.
Support (If Any): Department of Veterans Affairs, USDA, University
of AZ.
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Introduction: Around-the-clock operations are common in hospital
settings. Employees working nights are forced by their work sched-
ules to work at times when their circadian clock promotes sleep, and
sleep at times when the circadian clock promotes wakefulness. Little
is known about hospital night workers’ sleep patterns during days off
when not constrained by work schedules. We compared the sleep pat-
terns of 12-hour night and day workers at two regional hospitals during
duty cycles and during intervening off-days.

Methods: An online survey was accessible for one month to the
employees of two regional hospitals in the USA’s Inland Northwest.
1,340 surveys were submitted. Following data quality control,
responses of 12-hour shift workers with duty start times of either
07:00 or 19:00 were selected, yielding n=193 day worker surveys and
n=134 night worker surveys. We investigated reported bedtimes dur-
ing duty cycles and between-cycles; global scores on the Pittsburgh
Sleep Quality Index (PSQI); and subjective sleepiness on the Epworth
Sleepiness Scale (ESS).

Results: Night workers went to bed in the morning during duty
cycles (mean + SD: 08:53 +46min) and in the evening during off-
days (23:53+152min), whereas day workers maintained bedtimes
in the morning during both duty cycles (22:00+53min) and off-
days (22:40+63min) (mixed-effects ANOVA interaction: F=112.6,
P<0.001). Compared to day workers, night workers exhibited
greater PSQI scores (day: 7.1, night: 8.3; Wilcoxon signed-rank
test: Z=2.89, P=0.004) and ESS scores (day: 6.9, night: 8.0; Z=2.18,
P=0.030). PSQI scores were >5 (clinically relevant poor sleep qual-
ity) for both groups.

Conclusion: Among hospital employees working 12-hour shifts,
night workers reported significantly poorer sleep quality and greater
subjective sleepiness than day workers. Self-reported bedtimes
revealed that during off-days between duty cycles, the vast majority
of night workers reverted to a nighttime sleep pattern similar to that
of day workers.

Support (If Any): Pullman Regional Hospital and Kootenai Health.
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Introduction: Shift workers are at increased risk of sleepiness and
motor vehicle accidents. This study aimed to assess sleepiness and
adverse driving events during commutes to and from work shifts in
intensive care unit (ICU) nurses.

Methods: 35 ICU nurses (age 33.2+10.6 years, 28 Female) com-
pleted driving diaries for commutes to and from day (07:00-15:30h),
evening (13:00-21:00 h), and night shifts (21:00-07:00 h), consisting of
a Karolinska Sleepiness Scale (KSS) pre- and post-drive and driving
incidents. Optalert™ was used to monitor drowsiness during all drives.
Linear mixed model analyses were conducted to investigate differ-
ences in pre-drive and post-drive KSS and driving incidents between
shift types, controlling for number of drives per participant and drive
duration.

Results: On the commute home from work, night shift was associ-
ated with the highest pre-drive KSS (6.31+1.73), compared to eve-
nings (3.92+1.60) and days (3.80+1.76, p<0.001). Significantly more
driving incidents were reported on the commute home from night
shift (3.01£2.09) than on days (2.00+1.53) or evenings (1.76+1.27,
2<0.01). In contrast, on commutes to work, pre-drive KSS scores were
highest on day shift (5.06+1.79), followed by nights (4.10+1.60) and
evenings (2.61+1.36, p<0.001). Post-drive KSS was significantly
higher on the drive to day (4.63+1.67) and night shifts (4.78+1.53)
compared to evening shifts (2.72+1.42, p<0.001). The most frequently
reported driving incidents were: being distracted (13%), fighting to
stay awake (10%), and fixation on interior/exterior objects (10%).
Conclusion: Nurses driving home from night shift are at increased
risk of sleepiness and adverse driving events. Increased sleepiness
was also observed during commute to day shifts compared to other
shift types, likely due to the combined effects of the circadian drive for
sleepiness and sleep restriction due to evening- to day-shift rotations
(reported in 74% of participants). Identification of high-risk commutes
may assist in the development of sleepiness monitoring and interven-
tion strategies.

Support (If Any): The study was supported by the Cooperative
Research Centre for Alertness, Safety and Productivity.
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WORK AND SLEEP PATTERNS IN MILITARY SHIFT
WORKERS: PROMOTING HEALTH AND WELLNESS
THROUGH INFORMED SHIFT SCHEDULES

Shattuck NL, Matsangas P
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Introduction: Reduced manning, extended work hours, and circadian
misalignment are some of the factors which contribute to the sleep
debt and degraded alertness observed in much of the military popula-
tion. This study compared fatigue levels, sleep, and real time perfor-
mance measures (e.g., reaction time) of military shift workers.

Methods: Working either 8-hour (daytime, evening, or overnight) or
12-hour (day, overnight) shifts, military shift workers (N=75) serving
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in various locations around the world participated in the 2-week study.
Participants wore actigraphs, completed activity logs, and performed
a three-minute Psychomotor Vigilance Task (PVT) before and after
standing watch. In addition, they completed sleep habits and mood
states questionnaires at the beginning and end of the study.

Results: Participants slept 6.74 hours/day, with 19% sleeping less than
6 hours on average. At the outset of the study, ~62% of the participants
reported insomnia symptoms and were classified as poor sleepers.
Although sleep duration did not differ between schedules, participants on
the 8-hour shifts made fewer errors and showed less variability in PVT
(e.g., fewer lapses combined with false starts) compared to those indi-
viduals working on 12-hour shifts. Participants on 12-hour shifts were
nearly twice as likely to be identified as poor sleepers compared to those
on 8-hour shifts. Finally, many more participants reported personal pref-
erence of the 8-hour over the 12-hour shift schedule. The top three issues
identified as interfering with sleep were temperature, light, and noise.
Conclusion: Results show that sleep quality, quantity, and sleep-
ing conditions remain problems for these military shift workers.
Preliminary findings suggest that the 8-hour shift schedule is pref-
erable to the 12-hour one, both in terms of personal preference and
performance. Efforts are underway in this population to assess the use
of High Energy Visible (HEV) blue light-blocking glasses to facili-
tate circadian entrainment and improve sleep during daytime hours.
The views expressed are those of the authors and do not necessarily
reflect the official policy or position of the DoN, DoD, or the U.S.
Government.

Support (If Any):
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Introduction: The most common sleep-related complaint in civilian
populations is insomnia. Workers in the U.S. Navy regularly experi-
ence significant levels of sleep deprivation and circadian misalignment
due to long workdays and chronic shiftwork. This study assessed the
prevalence of insomnia and elevated daytime sleepiness of crewmem-
bers underway on a United States Navy ship while working.
Methods: Crewmembers (N=166, n=90 working on a fixed watch-
standing schedule, n=76 on a rotating schedule) from the Reactor
Department of the USS NIMITZ volunteered in this study. Sleep was
assessed with actigraphy. Insomnia was assessed with the Insomnia
Severity Index (ISI), and the Epworth Sleepiness Scale (ESS) was used
to assess sleepiness.

Results: Participantssleptanaverage 6.75+0.94 hours/day. ESS scores
were negatively correlated with sleep duration (r=-0.175, p=0.033); ISI
scores were positively correlated with the number of sleep episodes per
day (r=0.221, p=0.007). ESS scores (mean=9.91+4.66) indicated that
45% of the participants had excessive daytime sleepiness—EDS (ESS
score>10). ISI scores (mean=11.5+5.20) indicated that 66% of the par-
ticipants have symptoms of insomnia (ISI score>10). Approximately
36% of the participants had EDS and comorbid insomnia symptoms,
30% had insomnia without EDS, while 9% had EDS without insomnia
symptoms. The prevalence of EDS and insomnia was modulated by
the type of the watchstanding schedule. For participants on the fixed
schedule, the prevalence of insomnia was 57% for the EDS group and
35% for the normal sleepiness group (p<0.001). In the rotating sched-
ule, however, the prevalence of insomnia was ~86% for both EDS and
normal sleepiness groups (p>0.9).

Conclusion: Both excessive daytime sleepiness and insomnia remain
problems for crewmembers working at sea. Results show that, as
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expected, sleepiness increased with level of sleep deprivation. The
prevalence of insomnia increased dramatically when crewmembers
worked rotating, non-circadian schedules in which their sleep was split
into multiple episodes during the day. The latter result suggests that
these rotating non-circadian schedules induce insomnia symptoms due
to circadian misalignment and irregular sleep patterns.

Support (If Any):
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Introduction: The timing of shift start affects motorcoach drivers’
ratings of sleepiness. Here we compare the start of work sleepiness
ratings to those made at the end of work among commercial motor-
coach drivers.

Methods: Seventy-eight commercial motorcoach drivers were moni-
tored for approximately one month as they completed their usual work
and rest schedules. Drivers kept a sleep/work diary, continuously wore
an actigraph to record sleep/wake, and self-rated their sleepiness with
the Karolinska Sleepiness Scale at the start and end of work periods.
Sleep duration within each 24-hour period preceding duty start was
summed, and shift end times were binned into morning (06:00 to 13:59),
afternoon (14:00 to 21:59), and night (22:00 to 05:59). Changes in sleep-
iness ratings were analysed using linear mixed-effects models.

Results: During the study period 1,518 work periods were observed,
though pre- and post- work ratings for both measures were available
for only 1306 shifts. Work periods tended to end in the afternoon
(mean = 17:24+5:46) and averaged 9.2 (£ 3.0) hours in duration.
Drivers obtained a mean of 6.4 (+ 1.6) hours of sleep during the 24
hours prior to duty start. Subjective sleepiness ratings were highest
following shifts that ended in the night. Post-shift sleepiness ratings
were predicted by rating at shift start, duration of shift, and timing of
shift end. Total sleep time in the 24 hours of shift start did not predict
end-of-shift sleepiness ratings.

Conclusion: Duration of pre-work sleep did not predict sleepiness scores
at the end of the shift, while operational factors such as shift length, shift
timing, and the pre-work sleepiness ratings were important in determin-
ing end-of-shift sleepiness levels. Though shift timing is usually dictated
by commercial demands in motorcoach operations, these data suggest
that shift timing is an important consideration in managing sleepiness.
Support (If Any): Funded by the Federal Motor Carrier Safety
Administration.
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Introduction: Ultra Long Range (ULR; 16+ hour) flights cross multi-
ple time zones. Therefore during layover (2640 hours), the light/dark
cycle is radically out of phase relative to home base time. The ques-
tion is to what degree do pilots shift or readjust their sleep/wake cycle
during layover and post-flight days as measured by synchronization to
home base time.

Methods: Pilots’ sleep/wake history was recorded by actigraph and
a sleep/work logbook from three days prior to the outbound flight
through three days following the inbound flight. The sleep/wake



