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In the last 15 years, there has been a marked growth in the
number of publications focused on sleep and resilience in both
civilians and military populations. A summary PubMed search
on the term “resilience” in humans yielded a total of 6,850 ar-
ticles published between 1966 and 2016 (retrieved March 23,
2016). The steady increase in publications each year focused
on resilience coincides with the beginning of the Global War
on Terror in 2001. Resilience can refer to (1) “the capacity of
dynamic systems or organisms to withstand or recover from
significant disturbances™'; or (2) the process of adaptation that
follows such disturbance'; or (3) a broad range of outcomes
used as indicators of the success of adaptation, which may
be directly related with the inherent capacity for reacting to
disturbances and establishing a new homeostasis.” In the ar-
ticle entitled, “Sleep and Health Resilience Metrics in a Large
Military Cohort,” Seelig and colleagues® provide a broad defi-
nition that encompasses all of three aspects of resilience: (1)
the ability to face and cope with challenges; (2) adapt to the
changes created by these challenges; and (3) recover and even
grow from these setbacks. One’s ability to adapt to changes is
hard to measures in cohort studies, and the molecular, cellular,
physiological, psychological, environmental, and social fac-
tors that support the coping, recovery, and growth processes
are difficult to ascertain. However, different indicators of
wealth, health, and functioning can be used as proxies to infer
successful resilience following exposure to adversity.

In this study, Seelig and colleagues complement and expand
their previous work on sleep in military service members of
the Millennium Cohort Study*-® by focusing on physical health
and functional outcomes. This work continues to be important
for several reasons. First, this type of longitudinal and prospec-
tive study provides a unique opportunity to identify static and
modifiable risk and protective factors that may contribute to
health, fitness, and readiness in the US Armed Forces. In turn,
these findings can guide the development and implementation
of evidence-based, effective intervention strategies to mitigate
risk and/or boost protective factors in order to reduce the oc-
currence of chronic diseases and conditions. Such findings are
likely to be generalizable to the general civilian population, as
is often the case for different areas of military medicine. This
line of research also highlights specific functionally and op-
erationally relevant domains and potential metrics by which
the impact of resilience-promoting programs, or other pre-
vention and intervention strategies aimed at promoting post-
deployment adjustment and/or re-integration into civilian life,
can be evaluated. Overall, such efforts clearly align with the
US Armed Forces’ emphasis on promoting, sustaining, and re-
storing health and functioning through healthy sleep, nutrition,
and physical fitness in order to optimize readiness.”
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In this latest study, Seelig and colleagues leveraged the large,
prospective data set cumulated by the Millennium Cohort Study
to evaluate the relationship between insomnia, sleep duration,
and physical and functional health outcomes as indicators of
resilience. The Millennium Cohort Study is a Department of
Defense prospective epidemiological research effort that was
initiated after the first Gulf War, which aims to “evaluate the
impact of military exposures, including deployment, on long-
term health outcomes” (https:/www.millenniumcohort.org/
about; retrieved March 18, 2016). Data collected from a total of
52,021 individuals (including 22,774 Reserve/National Guard
service members) who completed at least 2 surveys between
2001 and 2006 were included in the analytical plan. To esti-
mate the presence of probable insomnia, items were extracted
from two self-report measures—one measuring posttraumatic
stress symptoms and the other measuring symptoms of anxiety.
Total sleep duration was obtained from one item asking about
total sleep time in increments of 1 h over a 24-h period for the
past month. Indicators of resilience included self-report ratings
of general physical health and lost work days over the past 3
years: military deployment (yes/no) and completion of service
term based on data obtained from the Defense Manpower Data
Center. For active duty service members only (n = 29,247), the
number of outpatient visits and duration of hospitalizations
were obtained from Military Health System Data Repository.
After adjusting for demographic, military, and other health and
behavioral variables (e.g., smoking, weight, drinking habits,
and potential obstructive sleep apnea), the findings revealed that
individuals who endorsed difficulty falling or staying asleep on
both selected items represented approximately 10% of the total
sample, and an additional 13% reported insomnia symptoms
on one of the two items. Insomnia symptoms were related to
poorer outcomes in all domains of interest. For total sleep time,
the expected U-shaped relationship was found, whereby self-
reported total sleep duration of 6 hours or less was associated
with lower health ratings and more lost work days. This group
was also more likely to deploy within 90 days of completing
the survey. In the subsample of active duty personnel, those
with insomnia symptoms on one or both self-report measures,
as well as those who reported less than 6 hours or more than 8
hours of sleep over a 24-h period, were more likely to separate
from the military before the completion of their term. In addi-
tion, these individuals had greater rates of health care utiliza-
tion than those who reported no insomnia or 7 hours of sleep.
The combination of insomnia and short sleep was associated
with poorer outcomes in all domains of interest, with the ex-
ception of deployment. In this sample, only approximately 3%
of the sample reported having been diagnosed with OSA, and
OSA did not have a significant effect on these findings.
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The Millennium Cohort Study is a rich, unique, and very
large prospective project that provides a unique opportunity to
assess the contribution of sleep into different domains of re-
silience. Although the sleep measures used in the survey have
limitations and not standard for sleep research,® the findings
are consistent with previous studies in demonstrating that in-
somnia and sleep duration are risk factors for poor health and
functional outcomes above and beyond other risk factors such
as sex, age, obesity, smoking, and alcohol use, and deployment-
related factors. While there is rapidly growing evidence that
sleep disturbance contributes to poor psychological health out-
comes in post-9/11 service members and veterans,>*' this study
extends these observations by showing similar adverse impacts
of poor sleep on both service-related and physical health out-
comes. Another notable strength of the of the study is the access
to military personnel and health records to temporally link the
completion of the surveys, separation, number of medical visits,
and hospitalizations in relation to stages of deployment.

One important limitation of the study is the absence of well-
validated sleep measures. Symptoms of insomnia, short and
long sleep duration, and OSA can often masquerade as one
another.""? Although lengthy, validated questionnaires and
clinical assessments that contain screening for sleep disordered
breathing are impractical in such large, survey-based epide-
miological studies, replication with validated sleep assessment
methods is important. The current study’s absence of a signifi-
cant effect of OSA might be attributed to the small number of
participants who reported a previous diagnosis of OSA, sug-
gesting inflation of type II error rate. Another limitation is the
absence of psychological health co-variables in the adjusted
models tested here. The authors have previously shown that
pre-deployment insomnia and short sleep duration contribute
to increased risk for new-onset posttraumatic disorder, depres-
sion, and anxiety disorder,’ which raise questions about the po-
tential contribution of psychological and psychiatric symptoms
to physical and functional outcomes, and vice versa. The persis-
tent separation of mental and physical health outcomes may in
fact mask synergistic adverse effects that compromise general
fitness and readiness among service members, and may also
contribute to the stigma associated with mental health. Investi-
gating protective factors that can mitigate the adverse effects of
sleep disturbances on mental and physical health outcomes is
equally important in augmenting resilience-building strategies.
Another consideration is that sleep metrics, in of themselves,
might be predictive of trait-resilience. For example, how one
copes to the stress associated with preparation for deployment
might be measured by sleep duration. This could be due to a
coping strategy that results in more sleep (> 8 hours) or anxiety
inducing thoughts that result in less sleep (< 6 hours). As such,
individuals within these ranges may be at greater risk for poor
health-related and occupational outcomes, which seem to be re-
flected in the current study’s findings.

Although insomnia and aberrant sleep duration are estab-
lished risk factors for poor mental and physical health out-
comes,"*? this study adds to the literature in three main ways.
First, this study highlights that symptoms of insomnia and
aberrant sleep duration are associated with reduced produc-
tivity and increased health care costs among service members.
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Second, the presence of insomnia symptoms and aberrant sleep
duration may contribute to early separation. Finally, the find-
ings highlight health and occupational domains that should be
considered in assessing the effectiveness of resilience-building
training programs, including efforts targeting the prevention,
detection, and treatment of insomnia.

This study is consistent with others in highlighting the
high prevalence of clinically significant short sleep duration
and insomnia among military service members. The findings
from this very large, prospective study highlight the signifi-
cant prevalence of clinically significant short sleep duration
and insomnia among military service members, and lend fur-
ther support for the importance of targeting sleep disturbances
with evidence-based management and treatment strategies in
order to enhance sleep resilience. The pervasive misconcep-
tion that insomnia,” and more generally sleep disturbances,
are secondary symptoms of underlying psychological and
physical comorbidities may partially contribute to the slow
pace of deploying efforts that aim to directly address short
sleep duration and insomnia, not only to promote consolidated,
restorative sleep, but also as a means to prevent or mitigate
the risks of poor outcomes, including compromised fitness and
readiness. As posited by the authors and others, sleep distur-
bance is a modifiable threat to mental and physical resilience,
which can be mitigated by intervention strategies that promote
consolidated, restorative, and sufficient sleep. The study also
highlights that the pre-deployment period is characterized by
short sleep duration, which may be related to the preparation
required prior to deployment. Pre-deployment strategies to
limit sleep curtailment may be challenging to design and im-
plement, but promoting sleep as one of the essential measures
to optimize fitness and readiness and performance should be
considered. Unfortunately, resilience-enhancing training pro-
grams rarely include evidence-based sleep-focused compo-
nents.” Hence, the field is ripe for longitudinal prevention and
treatment studies that specifically examine the impact of evi-
dence-based behavioral and pharmacological sleep treatments
on short- and long-term physical and psychological health out-
comes, operationally-relevant performance metrics, and readi-
ness among military service members.
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