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Objectives: The present study examines the link between these individual sleep knowledge, goals, and
habits and self-reported sleep quantity in a military setting.

Methods: Survey data from active duty US soldiers were analyzed using a modified Poisson regression to
provide relative risk ratios.

Results: Soldiers who had better sleep knowledge and endorsed healthy sleep goals and habits were more

Keywords: likely to report adequate sleep (7 or more hours of sleep per 24 hours) than those who did not. Specifically,
Sleep ; . . . .
Military soldiers who endorsed a goal of trying to get at least 7 hours of sleep per night had a 2.8 fold increase in the
Knowledge probability of reporting adequate sleep relative to short sleep (<6 hours of sleep per 24 hours).

Goals Conclusions: These findings identify areas of focus for sleep education programs designed to target soldiers
Habits at-risk for insufficient sleep.
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Most US soldiers sleep less than 6 hours per 24 hour period,' at
least 1 hour below the recommended amount of sleep for healthy
adults.? Insufficient sleep is linked to numerous adverse outcomes,
including missed work days, decreased military readiness, and early
departure from military service.'=> Given the detrimental impact
of sleep restriction, it is important to understand the drivers of
sleep-related behaviors in order to target behavior change.

Numerous factors account for sleep restriction in the military con-
text, such as poor sleep environments, high operational tempo, shift
work, and culture.’*~” Individuals may also feel compelled to sleep
less because of mission requirements and leadership encouragement.®

Besides organizational factors, knowledge about sleep may influ-
ence the degree to which individuals prioritize sleeping. Previous re-
search suggests substantial knowledge gaps regarding the
importance of sleep. For example, soldiers express relatively low
levels of concern about obtaining insufficient sleep® and incorrectly
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believe they need less sleep than their civilian counterparts.® How-
ever, to the best of our knowledge, there have been no systematic as-
sessments regarding soldier sleep knowledge or how it may be linked
to actual sleep behavior.

Knowledge may influence sleep given that previous work has
found a link between health-related knowledge and healthy
behavior, '° although some studies demonstrate conflicting results
in certain occupational contexts.!!~1> Besides knowledge, an individ-
ual's goals and habits may also influence sleep behavior given that
previous research has found that goal setting’*'> and personal habits
are linked to health-related choices.!®!”

Thus, sleep-related knowledge, goals, and habits represent poten-
tial targets for sleep health education. The present study examined
these potential targets. We first characterized soldier sleep problems,
sleep quantity, and perceived sleep need. We then examined the re-
lationship between knowledge, goals, and habits to self-reported
sleep. Given that sleep restriction impedes soldier health and perfor-
mance, identifying potential targets for improving sleep patterns in
military personnel is critically important.

Method
Participants and design

The data in the present study come from a larger study of the
mental health of active duty US Soldiers in a Brigade Combat Team
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stationed in Germany during spring 2014.%1° The total response rate
was 83% of 3035 available Soldiers (n = 2528). This study was con-
ducted under a protocol approved by the Institutional Review Board
at the Walter Reed Army Institute of Research.

Demographic characteristics

Demographic characteristics included gender (male; female), age
(18-24; 25-29; 30-39; 40 or older), highest level of civilian education
(high school diploma/GED or less; some college/associate's degree;
bachelor's degree or more), and rank (junior enlisted [E1-E4];
noncommissioned officers [NCOs; E5-E9]; officer or warrant officer).

Measures

Sleep problems were measured using four items from the Insom-
nia Severity Index?° (ISI). These items asked participants to rate se-
verity of any difficulties with falling or staying asleep on a 5-point
Likert scale (1 = None to 5 = Very Severe), how satisfied they are
with their current sleep pattern (1 = Very satisfied to 5 = Very dissat-
isfied), and to what extent they considered any sleep problem to in-
terfere with their daily functioning (1 = Not at All/No sleep problem
to 5 = Very much). Total score responses on the ISI items were di-
chotomized such that a positive score represented the presence of a
sleep problem using established cut-offs reported in previous studies
with soldiers.?!*?

Sleep quantity and perceived sleep need were assessed using a
single item each, adapted from the Pittsburgh Sleep Quality Index.??
Specifically, sleep quantity was assessed by asking the question, “On
average, how many hours of sleep do you get PER DAY (24 hours)?”
and perceived sleep need was assessed by asking the question, “On
average, how many hours of sleep do you need PER DAY (24 hours)
to feel rested?” Response options for both questions were hours en-
dorsed(3 or fewer, 4, 5, 6, 7, and 8 or more).> Responses for both
were dichotomized into short or restricted sleepers (6 hours or
fewer) and adequate sleepers (7 hours or more).

Two items measured sleep goals and five items developed for this
study measured sleep knowledge (see Table 1 for specific items
asked). Participants rated their agreement on a 5-point scale (1 =
Strongly Disagree to 5 = Strongly Agree). Responses were categorized

such that a score of 4 or 5 was rated as agreement. Five items devel-
oped for this study assessed sleep habits. Participants rated frequency
of engagement with sleep habits in the past month, using a 5-point
scale (1 = Notat Allto 5 = Most of the Time). Responses were catego-
rized such that a score of 4 or 5 was rated as endorsement of engaging
in that habit. Table 1 displays all items for sleep knowledge, sleep
goals, and sleep habits.

Analytic strategy

Relative risk ratios were calculated using a modified Poisson re-
gression approach,?* with higher ratios indicating better likelihood
of being an adequate sleeper. These resulting benefit ratios should
be interpreted as increased (or decreased) likelihood of being an ad-
equate sleeper based on the response to the survey item. Covariates
of age, gender, and education level were selected based on their asso-
ciation with knowledge and sleep quantity.! Sleep problems were
also selected as a covariate in order to control for the effect of insom-
nia on number of sleep hours. Significance was set at P < .05 for all
analyses. All analyses were carried out in Stata 14/SE.

Results

Approximately 94.7% (n = 2379) of the sample was male; 5.3%
(n = 133) were female. By rank, junior enlisted were 58.7% of the
sample (n = 1477); non-commissioned officers were 32.8% of the
sample (n = 825); and officers comprised 8.6% of the sample (n =
216). The age category breakdown was as follows': 18-24 (52.2%,
n = 1317)%; 25-29 (25.7%, n = 648); 30-39 (18.3%, n = 461); and
40 or older (3.8%, n = 95). A majority of participants reported having
received a high school diploma or GED (47.1%, n = 1186) as their
highest level of education, with some college or an associate's degree
(39.2%, n = 986) as the next highest level of education endorsed.

More than one in five soldiers (23.1%, n = 582) scored above the
cut-off for sleep problems as assessed by use of the ISI?°. Overall,
77.2% (n = 1925) were categorized as short sleepers and 59.4%
(n = 1484) reported needing at least seven or more hours of sleep
per night.

As shown in Table 1, agreement with sleep knowledge and sleep
goals items was endorsed by a higher proportion of adequate sleepers

Table 1
Sleep knowledge, goals, and habits by sleep length
Sleep knowledge % Short sleepers (agree/ % Adequate sleepers (agree/ Relative 95% Confidence
strongly agree) strongly agree) benefit interval
I am aware of how my sleep impacts my mental effectiveness/ 80.7% 83.7% 1.29* [1.06, 1.58]
performance
It is normal for people to wake up a few times a night 33.4% 41.4% 1.26* [1.09, 1.45]
Getting enough sleep impacts my ability to make good decisions 57.3% 65.9% 1.41* [1.22,1.65]
Being sleep deprived is like having an elevated blood alcohol level 55.2% 59.3% 1.24* [1.07,1.43]
When I am not getting enough sleep, [ am more likely to have an 52.2% 59.8% 1.39* [1.20, 1.60]
accident or make a mistake
% Short sleepers in % Adequate sleepers in Relative 95% Confidence
Sleep Goals agreement agreement benefit interval
I am trying to keep a regular sleep schedule 67.0% 80.3% 1.77¢ [1.47,2.13]
I am trying to get at least 7 hours of sleep each night 56.2% 85.5% 3.77* [3.03, 4.68]
% Short sleepers in % Adequate sleepers in Relative 95% Confidence
Sleep habits agreement agreement benefit interval
I made sure my alcohol intake didn't interfere with my sleep 52.8% 57.2% 1.11 [0.97,1.29]
I avoided caffeine 6 hours before bed 52.5% 58.3% 1.31* [1.13,1.52]
I made sure my sleep environment was comfortable 60.5% 69.2% 1.36* [1.17,1.60]
I made sure that light and sound were blocked 58.9% 65.9% 1.28* [1.10, 1.49]
I napped to catch up on my sleep 30.5% 30.4% 1.03 [0.88,1.21]
On my days off, I stayed awake all night and slept during the day. 14.2% 11.4% 0.82 [0.65, 1.04]

Note: N sizes may differ due to missing data. Total sample N = 2528. Higher relative benefit ratio indicates better likelihood of being an adequate sleeper (obtaining >= 7 hours of
sleep per 24 hours) if in agreement with the listed items. Analyses controlled for gender (male/female), age (18-24; 25-29; 30-39; 40 or older), education (high school diploma/GED
or less; some college/associate's degree; bachelor's degree or more), and sleep problems.

* Indicates P < .05.
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than short sleepers. Likewise, agreement with positive sleep habits
on all but two items were endorsed by a higher proportion of ade-
quate sleepers than short sleepers.

Relative benefit ratios are shown in Table 1. The highest increased
benefit came for individuals endorsing agreement with the goal of
trying to get at least 7 hours of sleep each night. Agreement with
this goal is associated with a 2.8 fold increase in the chance of being
an adequate sleeper, relative to short sleepers.

Discussion

Most soldiers reported being sleep restricted, despite over half
recognizing that they need seven or more hours of sleep. Similarly,
nearly half of soldiers reported good knowledge, goals, and habits re-
lated to healthy sleep. While these results are encouraging, they also
indicate that almost half of those surveyed did not report good sleep
knowledge, goals, or habits. Given that these variables were associ-
ated with reporting adequate levels of sleep, even after controlling
for sleep problems, results from the present study provide insight
into potential targets for sleep health education.

Specifically, soldiers with better sleep knowledge, who endorsed
keeping regular schedules, and tried to get at least 7 hours of sleep
per night were more likely to be adequate sleepers. Additionally,
those who endorsed trying to make their sleep environment comfort-
able, dark, and quiet and avoiding caffeine prior to bed were more
likely to obtain adequate sleep than those who did not.

Although military occupational context drives soldier sleep pat-
terns, these results provide potential, practical directions for
targeting specific sleep-promoting behaviors. For example, focusing
on goal-setting behaviors may help shift soldiers into healthier
sleep patterns. Furthermore, targeting negative sleep habits, such as
staying up all night, may also be useful in promoting healthier
sleep. Notably, there were no differences as a function of alcohol in-
take modification or napping, despite no restrictions on either alcohol
intake or napping while off-duty, suggesting that insufficient sleep
may be independent of these habits. Thus, these habits may be influ-
enced by larger cultural and/or occupational factors.

Although the present study uses a robust sample, with detailed
questions that provide insight into soldier understanding of sleep
health, it is limited by the use of self-report and the correlational de-
sign. The questions regarding sleep knowledge and goals have not yet
been validated, nor were individual differences in sleep need exam-
ined. Furthermore, there were no measures of sleep quality or any
measure of how improving sleep quantity may or may not influence
sleep quality. Future efforts should build on these findings. First, stud-
ies should examine whether sleep education for soldiers, their super-
visors, and organizational leaders is effective in influencing soldier
behaviors and improving sleep patterns. Second, educational initia-
tives, including formal training, tailored feedback about the perfor-
mance implications of restricted sleep,'® and public health
campaigns should be used to target improved sleep throughout the
military. Finally, mental health providers and other healthcare per-
sonnel should be trained to address specific sleep health topics with
soldiers. By highlighting topics indicative of poor sleep patterns,
these healthcare personnel can provide key information during rou-
tine patient consultations. Given the importance of sleep for

individual health and performance, as well as organizational effec-
tiveness, identifying mechanisms for improving sleep habits should
be a priority.
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