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Abstract Themilitary population is particularly vulnerable to
a multitude of sleep-related disorders owing to the type of
work performed by active duty servicemembers (ADSMs).
Inadequate sleep, due to insufficient quantity or quality, is
increasingly recognized as a public health concern. Tradition-
ally, ADSMs have been encouraged that they can adapt to
insufficient sleep just as the body adapts to physical training,
but there is a substantial body of scientific literature which
argues that this is not possible. Additionally, the military work
environment creates unique challenges with respect to treat-
ment options for common sleep disorders like obstructive

sleep apnea, restless legs syndrome, and parasomnias. This
review highlights sleep disorders which are prevalent in the
modern military force and discusses the impact of poor sleep
on overall performance. Medical treatments and recommen-
dations for unit leaders are also discussed.

Keywords Sleepdeprivation .Combat related sleepdisorder .

Insomnia . Obstructive sleep apnea . Sleep disordered
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Introduction

Sleep management in the military has long been complicated
by the nature of the work performed by active duty
servicemembers (ADSMs). Sleep quality and duration are
increasingly recognized as critical variables which impact
military readiness. Many soldiering tasks can be adversely
impacted by poor sleep quality. Complex mental operations,
such as planning and executing military operations, are par-
ticularly vulnerable to sleep loss. Additionally, the ability to
maintain alertness in situations with little mental or physical
stimulation, such as during guard duty or equipment mainte-
nance, can be compromised [1].

Specialized populations such as those in aviation, the spe-
cial operations community, medical personnel and emergency
services have well established procedures for dealing with
sleep management as a component of operational planning.
In reality, these policies are often not able to be enforced
because of operational demand. Less commonly recognized,
however, are other jobs such as staff personnel who often
work extremely long hours preparing information for leader-
ship and food service personnel who are subject to frequently
rotating shifts. Work is often performed during the natural
circadian lull (night operations, overnight flights, frequent
time zone changes). Some tasks are largely sedentary and
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monotonous, punctuated by periods of heightened vigilance
(e.g., security personnel, pilots preparing for landing, etc.).
Figure 1 lists some common challenges encountered by
ADSMs when attempting to obtain adequate sleep.

ADSMs recognize that they are not receiving adequate rest.
In a large survey of pilots, 73 % reported widespread fatigue
[2] and 50 % stated that they had fallen asleep in the cockpit
on at least one occasion. Most adults need 7-8 hours of sleep
per night, and those who do not achieve adequate sleep do not
perform optimally. During the most recent mental health
advisory team (MHAT) report, more than half of the Soldiers
who reported making a mistake which affected their mission
attributed it to sleepiness [3•]. Despite this knowledge, sleep
loss remains epidemic and some may not realize their true
level of impairment [4].

The military can be a very competitive environment and
many ADSMs may not wish to admit that they need more
sleep than they are actually obtaining. This review will high-
light some of the common sleep complaints in the military and
discuss recommendations for treatment. It is not intended to be
exhaustive, but should provide a starting point to further
increase awareness to help guide both medical and operational
policy.

Occupationally Induced Insufficient Sleep

A lack of adequate sleep is a near universal characteristic of
military service, particularly when deployed [3•]. This starts
upon indoctrination to the military in basic training when
young men and women, who are typically adolescents, are

required to awaken much earlier than their natural circadian
tendency. Miller et al. reported on two groups of basic
trainees; a control group had the usual sleep period of 20:30-
04:30 and an intervention group had a sleep period of 23:00-
07:00 [5] The intervention, which better aligned to the habit-
ual sleep pattern of the young recruits, resulted in a clinically
and statistically significant increase of 31 minutes of sleep per
24 hours. However, both the control group (5.42 hours) and
the intervention group (6.05 hours) obtained markedly less
than the recommended 8.5 hours for adolescents. Even with
this relative sleep deprivation, the intervention group showed
improved rifle marksmanship scores, decreased fatigue, and
improved overall sleep quality.

Insufficient sleep not only occurs in basic training but also
during academic training at military academies. Cadets at the
United States Military Academy (USMA) had their sleep
monitored with actigraphs during their first year. The average
weekday sleep duration was 4 hours and 58 minutes and the
average weekend sleep duration was 6 hours and 31 minutes
[6] The cadets were then followed as part of a 4 year longitu-
dinal study, which showed that their average weekday sleep
duration remained less than 5.5 hours on school nights [7]
These findings led the authors to conclude that military cadets
have a chronic sleep debt and are inculcated into a cultural
norm of sleep deprivation.

Sleep duration for ADSMs who are not in a training status
appears slightly longer than what has been reported in training
environments. A limitation to all of these reports, though, is
that they are based on self-report. The overall sleep duration
varies to a small extent depending on branch of service,
military duties and deployment status with an average of

Fig. 1 Contributors to sleep
disorders in the military
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approximately 6 hours per night. Seelig et al. evaluated
the Millennium Cohort study and reported a mean sleep
duration of 6.5 hours among 41,225 service members [8]
Those service members who were currently or previously
deployed or in the Army and Marine Corps reported
sleeping less than those who had never deployed or who
served in the Navy or Air Force.

During deployment there are additional challenges to
adequate sleep. Peterson et al. evaluated data from a
cohort of deployed U.S. Air Force Members and found a
total sleep time of approximately 6.5 hours with a sleep
efficiency of 83.3 % [9] Sleep was fragmented primarily
by loud noises, uncomfortable beds and concerns over
family members. Upon return from combat, insufficient
sleep persists in military personnel to a degree that is not
seen in civilians. In a study of 2738 recently redeployed
Soldiers, Luxton et al. reported a mean sleep duration of
5.8 hours per night [10]. Overall, 72 % of this cohort
reported sleeping 6 hours or less in each 24 hour period.
However, only 16 % reported the need to nap or acknowl-
edged duty impairments due to short sleep. The impact of
insufficient sleep may exist long after active military
service has concluded. Faestel et al. reported that veterans
exhibited short sleep duration more often than non-
veterans (34.9 % vs. 31.3 %) [11].

The prefrontal cortex, which mediates ethical decisions,
complex planning and execution, is one of the areas of the
brain most sensitive to sleep loss [12] Given that sleep depri-
vation is associated with impaired cognitive functioning par-
ticularly as it relates to higher-order executive processes, this
is of grave concern when one considers the nature of the work
being performed.

There is no optimal coping strategy for insufficient
sleep and a balanced work-rest cycle is the only way to
maintain peak performance. Caffeine is one of the most
widely abused substances in the military. When used as a
wake-promoting agent, the minimum effective dose
should be ingested only when adequate sleep cannot be
obtained and only for a brief period of time. Even with
caffeine use, performance is decreased. A study conducted
by the National Transportation Safety Board (NTSB)
found that plasma caffeine levels were highest in drivers
involved in fatigue-related crashes. Clearly, even large
amounts of caffeine cannot overcome the need to sleep.
Additionally, the NTSB found that fatal sleep-related ac-
cidents exceeded fatalities due to alcohol and illicit drug
use combined [13]. A very effective but under-utilized
strategy is called sleep banking. In essence, if there is
an upcoming mission and the military commander can
predict that the unit is going to receive less sleep than
usual, a few days of increased sleep prior to the mission
can improve performance [14]. Table 1 summarizes these
and other recommendations.

Shift work Sleep Disorder

Military life is characterized in large part by early start times,
late working hours, and other non-traditional work schedules.
National security requires around-the-clock attention, and
military personnel are often required to work a non-
traditional schedule. When deployed and in the U.S., 12-
hour and 24-hour shifts are not uncommon. Because humans
have evolved to be diurnal creatures, alternate work schedules
can result in misalignment between the body’s natural rhythm
and professional demands. As a result, many ADSMs suffer
shift work disorder (SWD).

Characterized by excessive sleepiness or insomnia for great-
er than one month’s duration in a habitual shift worker [15],
SWD is the most common circadian rhythm disorder. Although
prevalence estimates for SWD have not been systematically
assessed in the military, data has shown that the most frequent
cause of disturbed sleep during deployment results from night-
time operations. Approximately one in ten workers in the
general population suffer from SWD [16], and this may be
higher in the military. More recently, Di Milia et al. studied a
random sample of community-dwelling adults (N=1163) and
found the prevalence of SWD to be 32.1 % among night
workers and 10.1 % among day workers [17]. Among police
officers working the night shift, the prevalence of SWD has
been found to range from 14.5 to 54% [18], and 23% of oil-rig
workers who worked shifts meet criteria for SWD [19].

Shift workers get less sleep than their day-work counter-
parts, and a number of reports have suggested that SWD is
associated with significant negative health consequences. The
best studied are cardiovascular disease, gastrointestinal prob-
lems, cancer, and psychiatric sequelae [20, 21]. In addition,
persons with SWD are at significantly increased risk for
accidents, workplace errors, depression, and missing days of
work as well as family recreational activities [16].

Table 1 Sleep management in the deployed environment: recommenda-
tions for leaders

1. Importance of pre-mission sleep time (at least 8 hours for 7 days prior to
continuous operations) [114, 115].

2. Promote sleep whenever the mission allows- avoid critical tasks for at
least 5 minutes after awakening.

3. Pharmacologic countermeasures may be employed. Caffeine
immediately upon awakening has been shown to be effective in
reducing sleep inertia [116, 117].

4. Avoid situations where the entire unit, to include the command group,
is sleep deprived at the same time [118].

5. Recovery sleep should be tempered by the risk of worsening circadian
disorders or developing psychophysiologic insomnia. Multiple days
with sleep extension to 10-12 hours is preferable to one prolonged
recovery period as this sets up a cycle of binge-purge related to sleep.

6. Avoid non-productive activities during periods of sleep restriction or
continuous operations (i.e., video games)
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Because shift workers are chronically sleep-deprived, the
most important clinical recommendation after maintaining
safety should be to obtain sufficient sleep. This will invariably
require a problem-solving and motivational approach. In our
clinical practice, this typically includes involving family
members and military commanders in treatment planning,
thus securing buy-in for a time-limited “behavioral experi-
ment.” We have found that patients are much more likely to
commit when they know that the purpose of this experiment is
to gather data (e.g., sleep diary) for review, not to make an
indefinite lifestyle commitment.

All shift workers should be counseled on proper sleep
hygiene, especially optimizing the sleeping environment and
avoiding sleep-interfering behaviors and substances close to
desired bedtime. Minimizing the frequency of shift changes is
one of the easiest and most powerful options available to
military leaders. If rotating shifts are required, ADSMs should
be kept on the same shift for at least 2-4 weeks before being
required to change their sleep schedule. Other behavioral
recommendations include maintaining as much of a consistent
sleep schedule as is feasible on days off, at minimum ensuring
that several hours of sleep always overlap on both work and
non-work days. Taking a planned nap prior to night shifts,
using bright light (2500 to 10,000 lux) during the early part of
the shift, avoiding bright light in the later part of the shift and
wearing sunglasses if driving home during bright morning
hours are also encouraged.

When behavioral recommendations are insufficient, medi-
cations can be utilized to aid in adapting to shift work. Caf-
feine increases alertness during the shift work period. Low-
dose melatonin administered prior to the sleep period can also
be beneficial. Hypnotic sleep aids can be considered to im-
prove sleep during the desired sleep period. Further, two
wake-promoting medications are FDA-approved for sleepi-
ness associated with SWD: modafinil and armodafanil. These
medications have been associated with reduced subjective
symptoms as well as decreased objective sleepiness, fewer
motor vehicle crashes on the way home from work, improved
self-reported functioning, productivity, and quality of life [22].
Methamphetamine has not been evaluated in SWD but has
been studied in the military for sustained operations. Due to
significant side effects, it should be considered a last resort.
No medication should act as a substitute for sleep, however,
and military commanders must be aware that they cannot rely
on pharmacotherapy as a long-term solution to SWD. Table 2
lists these specific recommendations.

Insomnia

The most common sleep disorder among adults, as well as
ADSMs, is chronic insomnia. Insomnia is characterized by
difficulty initiating or maintaining sleep, including early

morning awakening. Thirty percent of adults experience oc-
casional insomnia, and between 9 and 12 % of the adult
population suffer severe chronic insomnia [23, 24]. In primary
care settings, prevalence estimates for chronic insomnia center
range from 32 to 34% [25, 26]. Insomnia was once thought to
be simply a symptom of an underlying disease, but it is now
recognized as an independent condition warranting treatment
[15, 27].

In terms of etiology, insomnia is most often conceptualized
within a biopsychosocial framework. Certain physiologic ab-
normalities, such as increased activity in the CNS and hyper-
arousal of the hypothalamic-pituitary axis (HPA) and proin-
flammatory cytokines, predispose individuals to insomnia.
Similarly, personality traits such as anxious temperament
place individuals at higher risk for negative reactions to stress,
the most common precipitating cause of chronic insomnia.
Individuals who experience acute sleep disturbance, for ex-
ample during deployment, develop maladaptive compensato-
ry behaviors such as “trying harder” to sleep, spending exces-
sive time in bed, napping, or overusing stimulants including
caffeine. Through repetition, these sleep behaviors contribute
to the development of a chronic condition [28]. In spite of the
well-documented pathophysiologic abnormalities associated
with chronic insomnia, it should be noted that insomniacs tend
to attribute their insomnia to cognitive, rather than physiolog-
ic, arousal [29]. Harvey has proposed a cognitive model of
insomnia, in which insomniacs become overly attuned to
perceived sleep-related threats and engage in daytime avoid-
ance or “safety” behaviors, for example, excessive emotional
restraint (i.e., suppressing appropriate emotional responses to

Table 2 Management of shift work in the military

Behavioral strategies:

1. Self-monitoring via a sleep diary

2. Ensuring proper sleep hygiene (optimizing the sleeping environment
and avoiding sleep-interfering behaviors and substances close to
desired bedtime).

3. Minimizing the frequency of shift changes to less than once per
month.

4. Maintaining as much of a consistent sleep schedule as is feasible on
days off, and maintaining a period of overlapping sleep on both
workdays and non-workdays.

5. Take a planned nap prior to the shift, using bright light (2500 to
10,000 lux) during the early part of the shift, avoiding bright light in
the later part of the shift and wearing sunglasses if driving home
during bright morning hours are also encouraged.

Stimulant medications:

1. Caffeine

2. Modafinil

3. Armodafinil

Sedating medications:

1. Low-dose melatonin

2. Hypnotic sleep aids
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daily life) [30]. These inhibitions can exacerbate hyperarousal
and lead to cognitive rumination, prolonging insomnia.

Patients with insomnia are at increased risk for medical
consequences such as cardiovascular disease and mortality as
well as psychiatric sequelae [31, 32] , and diminished quality
of life [33, 34]. Importantly, insomnia is also common among
suicide attempters [35]. Up to 85 % of insomnia occurs within
the context of another medical, psychiatric, or sleep disorder.
In terms of the military specifically, the incident rate of in-
somnia among ADSMs increased nearly 20-fold between
2000-2009 [36]. Insomnia was the most common complaint
of returning OIF/OEF veterans and was associated with the
development of post traumatic stress disorder (PTSD) [37].
Pre-existing sleep complaints can worsen the impacts of com-
bat. For example, data from the Millennium Cohort surveys
(N>15,000) found that even after controlling for past mental
health history and combat trauma, Soldiers who reported
symptoms of insomnia pre-deployment were more likely to
develop anxiety, depression, and PTSD during deployment
than were Soldiers who did not report these symptoms [38].

In addition to these medical and psychiatric sequelae, the
individual and societal costs of insomnia are many and varied,
ranging from treatment-related expenses to absenteeism and
decreased productivity in the workplace. Direct treatment
costs of insomnia have been estimated at $13.9 billion, with
total treatment costs estimated at $77 to $92 billion per year
[39].When indirect costs such as accidents and lost workplace
productivity are considered, total annual costs from insomnia
exceed $100 billion [40].

Multiple studies suggest that treating insomnia enhances
quality of life and improves not only sleep but also health-
related outcomes in comorbid conditions, including depres-
sion [41], PTSD [42], chronic pain [43], and alcohol depen-
dence [44].

Although a number of FDA-approved medications for
insomnia exist, the “gold standard” treatment for insomnia is
cognitive-behavioral treatment (CBTI). Behavioral treatment
of insomnia is cost-effective, leading to reductions in hypnotic
use as well as healthcare utilization [45]. Four head-to-head
randomized controlled trials have found CBTI to be equally
effective as pharmacotherapy acutely, with gains significantly
better maintained over time [46–49]. Based on these empirical
findings as well as six meta-analytic reviews, the National
Institutes of Health [50] and the American Academy of Sleep
Medicine (AASM) [51] both recommend CBTI as first-line
treatment for chronic insomnia, including insomnia occurring
in the context of other medical, psychiatric, or sleep disorders.
Specific behavioral patient preferences that can be used to
tailor treatment have been identified within a military popula-
tion [52].

Despite this data, the most common treatment for insomnia
remains monotherapy with sedative-hypnotic medication.
This is in large part due to a shortage of trained behavioral

sleep medicine providers, particularly in the military. Some
reports estimate that as many as 15-20 % of all deployed
Soldiers have been given a psychoactive medication to aid
with sleep initiation. Off-label use of anti-depressants, anti-
psychotics and anti-histamines are also very common. The
Veteran’s Administration reported an increase in the use of
quetiapine, an anti-psychotic used off-label to treat insomnia,
by more than 700 % between 2001 and 2010, becoming the
second largest single drug expenditure in 2010. All medica-
tions have the potential for side effects, and potential risks of
sedative hypnotics are well-documented. For example, hyp-
notic use has been associated with infection [53], motor vehi-
cle accidents [54], falls [55], and mortality [56]. Further, some
medications can limit deployability. We recommend that be-
havioral interventions be included in any chronic insomnia
treatment regimen.

Obstructive Sleep Apnea

Sleep disordered breathing is increasingly recognized as a
significant source of disability in ADSMs. Poor quality sleep,
regardless of the etiology, can adversely impact daytime func-
tion. This concept has a great deal of relevance to current
military operations. The Army Surgeon General’s recently
established Performance Triad [57•] focuses on the impor-
tance of sleep, nutrition, and activity. In addition, there has
been increasing recognition of the importance of subspecialist
sleep medicine evaluations and clinical research to evaluate
sleep disordered breathing and other sleep disorders in the
military.

Rates of obstructive sleep apnea syndrome (OSAS) in
ADSMs are dynamic, due to marked increases in awareness
of sleep disorders in patients and healthcare providers, the
availability of sleep disorder specialists and sleep laboratories
within military medical centers. Prevalence estimates in the
U.S. civilian population range from approximately 2.5 % of
females and 4 % of males overall [58]. Estimates in U.S.
veterans hover around 3 %, based on a sample of 4-million
older males within the Veterans Health Administration (VA)
[59]. Among ADSMs, rates of diagnosis have increased dra-
matically over the past decade. Between 2001–2009, the
number of cases of OSA increased from 3563 to 20,435.
Among males older than 40 years old the prevalence was
7 %. This was a sixfold increase in incident diagnoses, with
an eightfold increase among those over the age of 40 years,
and a fourfold increase among those aged 20–24 [60, 61].
Among those returning from deployment that are screened in
sleep disorders centers for nonspecific symptoms such as
fatigue and depressed mood, the rates of OSA vary from 50
to 62.7 % [62•, 63•].

The most frequent comorbidities of OSAS in ADSMs are
hypertension, non-specific respiratory complaints, obesity,
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and tobacco use. This is similar to the VA population and
civilian databases [59, 64]. Rates of congestive heart failure
and diabetes appear to be less frequent among active military
members when compared to VA and civilian databases, likely
because the ADSM population is younger and more physical-
ly fit at baseline. During the wars in Iraq and Afghanistan over
the past 13 years, observational research conducted in military
sleep disorders centers has noted associations amongst sleep
disorders, PTSD and traumatic brain injury (TBI) among
recently deployed veterans [8, 62•]. Nearly 40 % of patients
in one such cohort were found to have comorbid insomnia and
OSA [63•],often referred to as “complex insomnia,” [65],
which can be challenging to treat.

The impact of sleep disorders among patients with TBI is
well established. Sleep disturbances following TBI have been
reported in up to 72.5 % of patients [66–68]. The estimated
prevalence of sleep disordered breathing in TBI is between
23–36 % [66, 69]. Among recently deployed ADSMs with
TBI who were evaluated in a military sleep disorders center,
the rate of OSAS was 34.5 %, and mechanism of injury was
linked to the type of sleep disturbance, with significant asso-
ciations between OSAS and blunt trauma, and insomnia/
anxiety and blast injury. Blunt trauma was found to be a
significant predictor of OSAS in this population [62•].

Among military cohorts, deployment related PTSD was a
frequent comorbidity. Numerous studies have shown that rates
of OSAS are increased among those with PTSD, with rates
ranging from 40–91 % [62•, 63•, 70, 71]. OSAS has also been
shown to worsen cognitive functioning and mental health
outcomes in veterans with PTSD [72]. While the treatment
of OSASwith CPAP has been shown to improve symptoms in
PTSD [73, 74], efficacy is limited by lower CPAP adherence
in this group [75, 76] potentially impacted by high rates of
comorbid insomnia [77]. Near universal polypharmacy with
medications that fragment sleep, diminish upper airway tone,
or have sedative effects may also impact treatment in this
population.

Numerous studies in the civilian literature have assessed
the adverse impact of OSA on cognitive function. Based on
the majority of the available literature from structured system-
atic reviews and meta-analysis, OSA adversely impacts atten-
tion, vigilance, visual-spatial and constructional abilities, and
executive function [78]. The ability to respond appropriately
to visual targets in the periphery is negatively impacted by
OSA, and although disease severity based on apnea hypopnea
index does not appear to have an impact, the magnitude of
hypoxemia does. The diminished ability to respond to periph-
eral targets in a simulator may reflect an inability to effectively
process complex information from the environment [79]. This
type of cognitive function is critical in combat operations
(driving vehicles in chaotic conditions, directing weapons
systems to the appropriate target). CPAP therapy has been
shown to improve performance in a driving simulator but it

may not return to normal [80, 81]. As such, OSA patients are
likely impaired in settings that require a high degree of vigi-
lance and attention to complex environmental stimuli.

Although there is a significant body of literature evaluating
OSAS prevalence, clinical consequences, and impact of PAP
therapy, the reason for the increased prevalence of OSAS in
the military is unclear. There are several factors that may have
contributed to the rise in diagnosis rates. Increased awareness
about OSAS, availability of subspecialty testing, and focused
attention by military leadership, are all likely contributors.
Notably, the increase has occurred over the past decade,
during sustained combat operations in Iraq and Afghanistan.
Over this period of time, there have been marked increases in
physical injury from war-trauma and combat associated men-
tal illness. Two of the hallmark diagnoses from this period are
traumatic brain injury (TBI) and post-traumatic stress disorder
(PTSD). Both are associated with increased rates of sleep-
disordered breathing. The long-term sequelae of war related
conditions (chronic pain, anxiety, insomnia), are associated
with poly-pharmacy utilizing medications that have the po-
tential to cause daytime sedation, fragment nighttime sleep,
and decrease upper airway tone. In patients with PTSD,
chronic sleep fragmentation has also been postulated to con-
tribute to decreased upper airway tone [82]. Whether chronic
insufficient sleep (from sustained combat operations or the
long-hours and shift-work common to military life) contrib-
utes to the pathophysiology OSA is a potential theory, al-
though not validated in clinical research. Many of the vari-
ables above impact younger ADSMs in particular
(combatants), which may account for the dramatic rise in
diagnosis rates in ADSMs who are in their early 20s. Despite
this increase, however, a number of ADSMs do not seek
treatment due to concerns about deployability. For CPAP in
particular, there must be adequate access to electricity to
ensure adequate treatment. This is not always guaranteed in
austere environments. As such, some wait until they are about
to retire from active service before they seek treatment.

Restless Legs Syndrome

Restless legs syndrome (RLS) is defined as by the presence of
specific clinical features: (1) an uncomfortable urge to move
the legs, often with an unpleasant or tingling sensation, (2)
worse with lying down, inactivity, or sitting, (3) partially or
completely relieved with movement, and (4) occurring at
night (circadian pattern to symptom onset). These symptoms
should not be the result of another known medical condition
or side effect of therapy, and should cause significant
concern or distress to the patient [83]. RLS is not well
understood by medical providers, and often is difficult to
elicit from patients, many of whom may present with a
primary complaint of insomnia.
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The prevalence and clinical impact of RLS in the military is
not well documented. One published case report reviewed the
impact of RLS in pilots, primarily as an educational piece for
aerospace medicine physicians [84]. Another study evaluated
survey data in older veterans and found that among nearly
1000 respondents, 19.4 % appeared to be at high risk for RLS
[85]. This was significantly higher than prevalence estimates
based on U.S. and European survey studies that estimated the
prevalence between 2–5.5 % [86–88], , and probably reflects
the limitation of surveys to discern RLS-mimics such as
neuropathic pain from true RLS.

Current standard medical therapies include dopamine ago-
nists such as pramiprexole, ropinirole, and α2δ–ligands such
as gabapentin (in addition to other medications including
levo-dopa, rotigotine, pregabalin, opiates, and benzodiaze-
pines). While these medications have demonstrated efficacy,
numerous limitations of medical therapy exist. The α2δ–li-
gands, which are typically used as anti-epileptics and for
atypical pain, can cause significant sleepiness and fatigue,
and dopamine-agonists are associated with augmentation
and risk for impulsivity and compulsive behaviors [89–91].
As such, the medications used to treat RLS can be unattractive
to ADSMs who require peak alertness to complete their
duties.

In the military, uncomfortable sleeping conditions in aus-
tere environments, and the potential for long periods of im-
mobility in tight surroundings (overseas air-travel) are com-
mon, and may exacerbate RLS. Unfortunately, many ADSM
patients evaluated in sleep disorders centers in the military
have comorbid insomnia and other conditions such as
radiculopathy, chronic pain, and leg cramps), which can con-
found the diagnosis. Clinical mimics of RLS can hinder
diagnosis, as well as impact the validity of prevalence rates
from survey instruments that are based on the classic four
symptoms listed above. Hening et al. identified features that
can assist in differentiating some of these “mimics” fromRLS:
symptoms should be persistent (not fleeting), provoked by rest
more than position, be compelling/irresistible, and include a
complaint of poor sleep that is specifically attributed to the leg
symptoms [92]. After sustained periods of deployment where
diet may be restricted, the initial evaluation should include
testing for iron deficiency (serum ferritin). In addition,
ADSMs who are evaluated in military sleep centers may be
taking medications that can be used in both the treatment of
RLS and chronic pain (such as gabapentin or opiates), as well
as medications that can exacerbate RLS symptoms (anti-
depressants or dopamine blocking agents). A thorough under-
standing of a patient’s medications, and elimination of any that
are unnecessary, is an important part of caring for patients who
potentially have RLS. Future research that establishes preva-
lence rates of valid diagnoses of RLS, in light of the complex-
ity of diagnosis, will help to better define the impact of RLS in
the military.

Parasomnias

Parasomnias are abnormal and unintentional activities that
occur during incomplete transitions between sleep stages,
during the transition from sleep to wake, or during the transi-
tion from wake to sleep. They are often described as an
oscillation or dissociation between wake and sleep states, or
more commonly referred to as a "partial arousal" from sleep
[83, 93, 94]. While many unusual events that occur during
sleep can technically be called parasomnias, this term is pri-
marily used for abnormal behaviors resulting from partial
awakening from either stage N3 slow wave sleep (SWS) or
rapid eye movement (REM) sleep. While often difficult to
distinguish, there are epidemiologic, clinical, and phenotypic
characteristics that can aid in differentiating between non-
REM (NREM) SWS parasomnias from REM sleep
parasomnias.

The majority of parasomnias occur during SWS. The
AASM defines these parasomnias as “incomplete awaken-
ings” from NREM sleep characterized by reduced vigilance,
impaired cognition, and variable motor activity.Motor activity
can range from minimal, purposeless movements or vocaliza-
tions to frankly complex behaviors such as coherent speech,
eating, driving, aggressive behavior, and sexual intercourse
[95]. The most commonly reported NREM parasomnias are
somnambulism (sleep-walking) and somniloquy (sleep-
talking). These confusional arousals revolve around the three
non-sleep primal drives: fear and anger (night terrors), hunger
and thirst (sleep eating and drinking disorders) ,and sex
(sexsomnia). During SWS, higher cortical processes are sup-
pressed. Partial arousals from this deep state of sleep can lead
to uninhibited manifestations of these primal drives. As such,
they can lead to unintended and potentially violent activities
during sleep. Somnambulism while deployed, on a military
ship, or during field exercises is highly likely to cause danger
to the ADSM or to those around him.

Parasomnias are likely under-reported even in the general
population, and many may be unrecognized or misdiagnosed.
In a population based study, Bjorvatn and colleagues reported
that the lifetime prevalence of the different NREM
parasomnias varied from 4 to 67 % [96]. Sleep talking was
the most commonly reported parasomnia, with a lifetime
prevalence of 66.8 %. Sleep walking was also common, with
22.4 % reporting an event at some point in their life. Confu-
sional arousal and night terrors were also common, with a life
time prevalence of 18.5 % and 10.4 %, respectively. Sexual
acts during sleep (7.1%) and sleep-related eating (4.5%) were
less commonly reported. Approximately 12 % reported
experiencing five or more different parasomnias. In this study,
depressed mood was associated with confusional arousals,
sleep terrors, and nightmares. In our clinical experience, there
has been a marked increase in sleep walking and disruptive
nocturnal behaviors, consisting of vocalizations, combative
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behaviors, and nightmares in ADSMs during OIF/OEF. It is
currently unknown if this is solely a manifestation of PTSD
nightmares or a complex, trauma engendered parasomnia.

NREM parasomnias are more common in young children
and usually resolve prior to adolescence. It is uncommon for
primary parasomnias to present initially in adulthood and
alternative medical and psychiatric diagnoses should be con-
sidered in these cases [97]. Individuals who experienced
parasomnias as children may see a re-emergence during adult-
hood. Several precipitating factors, typically those that cause
sleep fragmentation, can lead to the onset or re-emergence of
parasomnias in adults. Medications, sleep-disordered breath-
ing, recovery from sleep debt (with associated SWS rebound),
and recreational drug or alcohol use may trigger these events
in susceptible adults [98, 99]. Recent stress, sleep deprivation,
or erratic sleep-wake schedules may also play a role in pre-
cipitating or exacerbating an event. For ADSMs, underlying
precipitants must be treated to determine whether the
parasomnia behavior is sufficiently disabling as to render the
patient unfit for continued military service.

REM sleep parasomnias are significantly less common
than NREM parasomnias. REM sleep behavior disorder
(RBD) occurs in 0.5 % of the population. It is reported
significantly more in men (80.8 %), with a mean age of
65.6 years, and is associated with neurodegenerative diseases
such as Lewy body dementia, multiple sclerosis, multiple
system atrophy, supranuclear palsy, and Parkinson disease.
Secondary causes of RBD have been reported, typically oc-
curring as a side effect of selective serotonin reuptake inhib-
itors (SSRIs), mirtazapine, selegiline, and cholinergic therapy.

There is limited data regarding parasomnias in military
personnel and veterans, though a study assessing sleep in
24 OIF/OEF veterans reported that 38 % had either a
NREM or REM parasomnia. Four of the participants were
diagnosed with secondary RBD in the setting of injurious
nocturnal behaviors and REM without atonia on their
polysomnogram. All of the patients diagnosed with sec-
ondary RBD were taking SSRIs at the time of their
diagnosis [100].

Several common clinical features can help differentiate
NREM parasomnias from REM sleep parasomnias or other
abnormal behaviors and events occurring during sleep.
NREM parasomnias most commonly occur during the first
three hours of sleep when most SWS occurs. Individuals are
classically unaware of or engaged in their surroundings. They
are difficult to arouse and are often confused when awakened.
Retrograde amnesia is common and patients typically have no
recollection or memory of these events. Individuals do not
usually recall dreaming prior to their awakening. In contrast to
events that emerge from SWS, individuals experiencing REM
sleep parasomnias may appear more interactive with their
surroundings and are usually easily awakened. They often
have awareness of their actions with some memory of the

event. Individuals may even realize they were physically
acting out their dream and recall what they were dreaming
about. Unlike NREM parasomnias, RBD typically occurs in
older individuals, and because many dreams are violent in
nature, RBD is more likely to result in injury to self or others.

Parasomnias pose a unique challenge to military per-
sonnel. In any setting, somnambulism or dream enacting
behavior can result in injury to self or others. However,
because of the inherently dangerous environments the
military operates in, these events have more potential to
result in harm. Because of this increased risk, individuals
with a history of somnambulism that extends into the
teenage years are not permitted to join the military. In
addition, those who develop parasomnias while serving
may be limited in what duties they are allowed to perform
or they may be discharged from active duty. As stated,
parasomnias are often precipitated by sleep debt or sleep
fragmentation with incomplete arousals. Insufficient sleep
and chronic sleep debt are common among ADSMs and
sleep environments, especially in an operational setting,
are not conducive to high quality, continual sleep. Given
this, it would be expected that parasomnias might resur-
face among ADSMs who are predisposed to them.

Behavioral and environmental modifications are the
mainstay of treatment for individuals with both NREM
and REM parasomnias. In the general population, reas-
surance, avoidance of triggers, and promotion of a safe
sleep environment provide adequate treatment. Obtaining
sufficient sleep and the reduction of sleep debt should be
encouraged as these can precipitate SWS events, but this
is not always possible in the military. In addition, sub-
stances that can lead to sleep fragmentation or impaired
cognition such as drugs and alcohol should be avoided.
Medical conditions that fragment sleep or cause nocturnal
awakenings, such as sleep apnea, GERD, and rhinitis
should be treated to promote better sleep continuity. When
possible, medications with the potential to cause sleep
fragmentation or disruption of normal sleep architecture
should be reduced or discontinued. Weapons, or objects
that could be used as a weapon, should be removed from
the bedroom and pads should be placed on the sharp
corners of furniture. Door and bed alarms, locks, and
heavy curtains can minimize the risk of patients leaving
the bedroom.

When these interventions are insufficient, medical therapy
to suppress these events may be necessary. Benzodiazepines,
particularly clonazepam, may be effective for both SWS
parasomnias and RBD. Melatonin may also be effective.
Unfortunately, there is a paucity of high-quality evidence
supporting its use. Both sodium oxybate and carbamazepine
have been reported to decrease parasomnias, but these agents
are not utilized as frequently as clonazepam and they are often
unsuitable for ADSMs.
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Conclusion

Servicemembers, likemost adults, need approximately 8 hours
of quality sleep per night to function at optimal levels and
maximize operational readiness. There are some who require
less sleep, and the military may even select for those who are
genetically able to tolerate short sleep duration as early as
basic combat training [101]. This creates a dynamic whereby
the leader might not appreciate the physiologic requirements
of those under their command. This has the potential to

devalue the importance of adequate sleep, possibly hampering
efforts to improve sleep duration or sleep quality. Some com-
manders truly do not understand the importance of adequate
sleep, and an evidence-based educational program is often
required to impart organizational change [102•].

The medical community, however, is increasingly recog-
nizing that sleep disturbances are inextricably linked to psy-
chiatric disorders, particularly PTSD depression and anxiety
[103, 104]. Balancing occupational performance and the de-
mand of military missions with ADSM health remains a
difficult leadership challenge. It is essential for medical pro-
fessionals to provide commanders evidence-based guidance
pertaining to sleep.

Recent evidence suggests that disordered sleep may pre-
cede other PTSD symptom clusters [82, 105, 106]. Sleep
architecture in PTSD is disrupted, and abnormalities in both
REM and NREM sleep have been described [107, 108•].
Insomnia is a component of depressive and anxiety disorders,
but also impacts the course of disease severity [109]. Sleep
deprivation has been shown to be a risk factor for major
depression in adolescents [110]. Given that approximately
20 % of the military is younger than 21 and over 60 % of
the military population is below the age of 30, this becomes a
very important consideration. In those with co-morbid sleep
problems, PTSD and traumatic brain injury, each disorder
worsens quality of life in an additive fashion [62•, 111, 112].
Some patients evaluated in military sleep disorders centers
continue to struggle for years after redeployment.

It is well known that severe mental illness impacts
the military through lost work days, decreased produc-
tivity, impaired social relationships, and even suicide.
Given that sleep quality is related to outcomes for
patients with mental illnesses, access to medical profes-
sionals with specific training in sleep disorders is there-
fore an integral part of a multi-disciplinary approach to
military healthcare. Encouragingly, treatment of insom-
nia and nightmares has been shown to improve PTSD
symptom severity as well as headaches in veterans with
mTBI even if neurological deficits remain static [113].
Similarly, treatment of insomnia is known to improve
depressive symptoms in those with co-morbid conditions
[41].

The importance of sleep as a combat multiplier is increas-
ingly recognized. The United States Army Surgeon General
has acknowledged the interplay between inadequate sleep and
impairments in other functional areas, and placed specific
emphasis on sleep as part of the Performance Triad [57].
Table 3 summarizes some guidance from the Performance
Triad Working Group. Efforts to improve soldier resiliency
by decreasing physical and psychological sequelae of sleep
related disorders will likely result in measurable outcomes;
however systematic trials have not yet been conducted. Future
research is required to develop evidence based practices to

Table 3 Ten effective sleep habits [102•]

1. Create a quiet, dark, comfortable sleeping environment. Cover
windows with darkening drapes or shades (dark trash bags work as
well), or wear a sleep mask to block light. Minimize disturbance from
environmental noises with foam earplugs or use a room fan to muffle
noise. If you can, adjust the room temperature to suit you. If you
cannot, use extra blankets to stay warm. Use a room fan both to muffle
noise and keep you cool.

2. Use the bedroom only for sleep and intimacy. Remove the TV,
computer, laptop, and other electronic distractions from your bedroom.
Do not eat or drink in bed. Keep discussions or arguments out of the
bedroom.

3. Stop caffeine consumption at least 6 hours before bedtime. Caffeine
promotes wakefulness and disrupts sleep.

4. Do not drink alcohol before bed. Alcohol initially makes you feel
sleepy, but disrupts and lightens your sleep several hours later. In short,
alcohol reduces the recuperative value of sleep. Nicotine, and
withdrawal from nicotine in the middle of the night, also disrupts sleep.
If you need help quitting drinking or using nicotine products, see your
healthcare provider for options.

5. Complete your exercise by early evening. Exercising is great, just be
sure to finish at least 3 hours before bedtime so that you have plenty of
time to wind down.

6. Do not go to bed hungry. A light bedtime snack (e.g., milk and
crackers) can be helpful, but do not eat a large meal close to bedtime.
And empty your bladder just before you go to bed so that the urge to
urinate does not disrupt your sleep.

7. Maintain a consistent, regular routine that starts with a fixed wakeup
time. Start by setting a fixed time to wake up, get out of bed, and get
exposure to light each day. Pick a time that you canmaintain during the
week and on weekends, then adjust your bedtime to target 7-8 hours of
sleep.

8. Get out of bed if you cannot sleep. Only go to bed (and stay in bed)
when you feel sleepy. Do not try to force yourself to fall asleep; it will
tend to make youmore awake, making the problemworse. If you wake
in the middle of the night, give yourself about 20 minutes to return to
sleep. If you do not return to sleep within 20 minutes, get out of bed
and do something relaxing. Do not return to bed until you feel sleepy.

9. Nap wisely. Napping can be a goodway tomake up for poor or reduced
nighttime sleep, but too much napping can cause problems falling
asleep or staying asleep at night. If you need to nap for safety reasons
such as driving, try to do so in the late morning or early afternoon,
perhaps right after lunch, to take the edge off your sleepiness.

10. Move the clock from your bedside. If you tend to check the clock two
or more times during the night, and if you worry that you are not
getting enough sleep, cover the clock face or turn it around so that you
cannot see it (or remove the clock from the bedroom entirely).
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optimize the performance of ADSMs in operational settings as
well as treat the complex sleep disorders they have developed
after 13 years of war.
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