
February 2017 AIS Combat Stress
www.stress.org3

Christiane O’Hara PhD and  

Helen (Netta) Putnam, PA, OTR

Introduction
This article is a follow-up to the Preventing 
Sleep Casualties: Studies, Statistics, and Solu-
tions (Mysliwiec et al., November 2014) issue 
of Combat Stress. It summarizes how sleep 
problems acquired or exacerbated during 
deployments can contribute to behavior-
al, interpersonal, relationship, and medical 
problems for veterans and their families; 
discusses ways to assess veterans with sleep 
issues and when to refer to sleep clinics for 
evaluation; and describes best practices in 
sleep interventions to assist veterans with 
correcting abnormal sleep patterns. This 
summary of sleep research and interven-
tions with veterans serves as an introduc-
tion to the emerging recognition of sleep 
as a critical feature of health, and a frame of  
reference for the article in this issue of  
Combat Stress on the Dreampad® and CES.
Sleep and Military Service
Service members and veterans, particular-
ly those with multiple deployments, often 
demonstrate signi�cant disruptions in sleep 
cycles and patterns that may continue long 
after deployment. Most have little aware-
ness of, or education regarding, normal 
sleep cycles and rhythms, how deployments 
can interfere with these cycles (establishing 
neurophysiological patterns acquired dur-
ing deployments, but that become dysfunc-
tional upon returning home), and how sleep 
disruption contributes to poor health and 
overall life disruption.

For combat veterans, both during and post-
deployment, disrupted sleep and untreated 
sleep problems can exacerbate symptoms 
of combat stress, post-traumatic stress, and 
brain injuries. Prolonged sleep dysfunction 
can have catastrophic e�ects on health, work, 
security clearances, and family/community 
relationships. The impact of prolonged sleep 
disruption has been demonstrated to a�ect 
daytime cognition (attention, concentra-
tion, short-term memory, mental �exibility),  
mental health and interpersonal relation-
ships (irritability, anxiety, and depression), 
and physiological systems (cardiac, diges-
tive, sexual, and endocrine) (Castriotta et al., 
2009; Castriotta & Murthy, 2011; Lucke-Wold 
et al., 2015; Institute of Medicine, 2006).

In addition, veterans who have sustained 
mild Traumatic Brain Injuries (mTBI) are 
even more at risk for sleep dysfunction. The  
research literature has tied sleep disorders 
with mTBI for decades:

“Sleep disruption is common following 
traumatic brain injury and the majority of 
patients develop a chronic sleep disorder. 
It appears that sleep disturbances may be  
in�uenced by the mechanism of injury in 
those with combat related traumatic brain 
injury, with blunt injury potentially predict-
ing the development of 0SAS (obstructive 
sleep apnea syndrome)” (Collen et al., 2012). 

Additional sleep disorders within this popu-
lation include insomnia, circadian rhythm 
sleep disturbances (Ayalon et al., 2007); 
post-traumatic hypersomnia, and narcolep-
sy (Collen et al., 2012; Lankford, Wellman, & 
O’Hara, 1994). In light of the signi�cant corre-
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lation of sleep disorders with mTBI, and the  
�nding that over 97.4% of combat veterans with 
mild and moderate traumatic brain injuries  
report sleep complaints (Collen et al., 2012), it is  
essential that veterans with mTBI symptoms 
or diagnoses be screened for sleep problems 
and referred for an accurate sleep diagnosis 
and treatment. 

The Performance Triad and the DOD/
Rand Collaboration 
In 2013, Lieutenant General Patricia D.  
Horoho, US Army Surgeon General,  
responded to the growing recognition of 
sleep problems in the military by launching 
an organizational initiative to improve the 
health, readiness, and resilience of the Army 
family. The creation of the Performance  
Triad targeted the implementation of 
a comprehensive plan to promote the  
balance of sleep, activity, and nutri-
tion among Army personnel and family  
members to improve wellness. The inclusion 
of sleep within a military health and well-
ness model was a remarkable shift in rec-
ognizing the huge toll that disrupted sleep 
takes on individual Service Members, on 
performance readiness, and on operational 

safety. The Triad Model allows for individual  
Service Members and families to identify 
sleep problems and set targets to improve 
sleep via individualized online pro�les. The 
Triad also monitors nutrition and activ-
ity (formerly described as exercise), both of 
which had been targeted as cornerstones 
of military �tness, long before sleep was  
included.  

Following suit, the Department of Defense, 
concerned about the role of sleep disrup-
tion and deprivation across all branches of 
service, partnered with the Rand Corpora-
tion in 2014 to bring sleep researchers and  
clinicians together to study sleep patterns 
and their impact on mission and individual 
Service Member performance. The goals of 
this summit were to identify research and 
best practices to improve Service Member 
sleep, to address gaps in research, clinical 
management, and training settings, and to 
make recommendations in each of these 
areas. The results are available in Sleep in 
the Military: Promoting Healthy Sleep Among 
U.S. Servicemembers (Troxel, Smith, et al., 
2015), available for free download (http://
www.rand.org/pubs/research_reports/
RR 739.html). This document represents 
the �rst collaborative e�ort among all ser-
vice branches, researchers, and clinicians 
to review the sleep research related to  
Service Members. 
It identi�es best  
r e s e a r c h - b a s e d 
recommendations 
for practices in 
sleep, as well  
as gaps that need 
to be addressed 
by researchers and 
clinicians to con-
tinue building a 
compendium of  
e�ective sleep in-
terventions for our 
Service Members.

Prevalence of Sleep Disorders in 
Combat Veterans with mild to  

moderate TBI*

In a group of 116 consecutive patients, all 
combat veterans w TBI, who underwent 
comprehensive sleep evaluations:

97.4% - had sleep complaints

82.5% - hypersomnia 

55.2% - insomnia

54.3% - sleep fragmentation

34.5% - obstructive sleep apnea  
                 syndrome

* Collen, J., Orr, N., Carter, K., & Holley, A. (2012).  
Sleep Disturbances among Soldiers with Combat- 
Related Traumatic Brain Injury. Chest, 142(3):622-630.

http://www.rand.org/pubs/research_reports/RR 739.html
http://www.rand.org/pubs/research_reports/RR 739.html
http://www.rand.org/pubs/research_reports/RR 739.html
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Factors Disrupting Sleep
Several external factors can a�ect sleep 
that are not speci�c to military service or  
combat. 

These can include:

•	 size and type of bed, mattress, and  
pillows

•	 sleeping patterns of bed partners

•	 noise, light, and room temperature

•	 pets and children

•	 using electronic devices while in bed.

Providing instruction in how best to man-
age these factors is a way to normalize the  
discussion of sleep with combat veterans 
and their partners. It is recommended that 
bedding types (�rmness, foam vs. inner-
spring, pillow, etc.) be sampled for the best 
individual and partner �t; that noise and 
light be reduced as much as possible, and 
that cool air be circulated while sleeping. 
Pets and children may disrupt sleep, and 
should not be in the room or in the bed. 
Partners should discuss sleep patterns and 
how to reduce awakening one another. All 
electronic devices (phone, TV, radio, video-
games, music) should remain o�, other than 
setting an alarm for a planned wakeup. For 
Service Members who are “permanently  
attached” to checking messages or who are 
conditioned to falling asleep with television 
or music on, turning o� electronics can be a 
di�cult but necessary transition. 

Similarly, internal factors can a�ect 
sleep.  Discussion of these factors with  
Service Members and partners initiates the  
conversation about how to manage them.  

Each Service Member requires individual-
ized assessment of which factor(s) contrib-
ute to sleep disruption and how to manage 
each one:

•	 ca�eine intake and volume

•	 alcohol intake

•	 medications, including prescribed, over 
the counter, and illegal

•	 physical issues, including chronic pain 
(service-related pain can include skeletal 
injuries from carrying/wearing heavy 
equipment, falls, jumping/climbing,  
running) 

•	 tinnitus and/or hearing loss (from  
exposure to engines, mortars, rockets, 
RPG’s, small arms �re, etc.)

•	 worry and stress

•	 undiagnosed/untreated sleep disorders

•	 changes in circadian rhythm for Ser-
vice Members working shifts, travelling 
across time zones or stationed in sub-
marines or aboard other Naval vessels.

In addition, deployments in combat zones 
can add to and/or exacerbate sleep prob-
lems. It is helpful to distinguish deployment 
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factors from those a�ecting all civilians and 
non-deployed Service Members, as deploy-
ment factors can disrupt sleep in ways that 
have the potential to signi�cantly compro-
mise normal sleep patterns.  Examination of 
sleep patterns which were adaptive during 
deployment, but no longer functional post-
deployment, can shift the perceptions  from 
being  “broke” and “disordered”, to having 
adapted to deployment sleep conditions 
that now require reconditioning or addi-
tional adaptations post-deployment. This 
move from the realm of psychiatric patient 
and a threat to one’s family, community, 
and the military allows for a signi�cant shift 
in hope, particularly when combat veterans 
learn that there are interventions to restore 
sleep. This also allows combat veterans to 
separate combat-related sleep issues from 
other sleep issues that may not be related 
to combat, recognize that non-veterans also 
have sleep problems, and opens up discus-
sion that all sleep problems have e�ective 
interventions to treat them.

Veterans need to know the combat-related 
experiences that may a�ect sleep, which  
include:  

Exposure to:

•	 toxic smells and substances (smoke, 
fumes, burn pits, etc.)

•	 toxic/loud sounds (mortars, en-
gines, gun�re, music, etc.) 

•	 extremes in temperature (both cold  
and hot)

•	 extreme light (sun, �ashes, �ares, 
etc.)

•	 reduction in “down time” when sleep  
may be a lower priority than eating, 
emailing family and friends, and falling 
asleep may be elusive

•	 lack of privacy/control over external  
factors a�ecting sleep 

•	 unpredictable length and timing of 
missions, leading to “catching naps” and 
missing regular sleep cycles around the 
mission

•	 variability in sleep location and bedding 
(including sleep on the ground, sharing 
a cot by shift, sleeping in a moving  
vehicle)

•	 experiencing atrocities of war  
(mutilation/death of peers, children, 
women, enemies) 

•	 sleeping with “one eye open, weapon at 
the ready”  

•	 increase in ca�eine intake and substanc-
es to increase alertness

•	 managing escalation of pain and stress 
(physical, emotional)

•	 circadian rhythm disruption with every 
�ight home, downrange, and across 
time zones

•	 blast injury/concussion

•	 autonomic hyperarousal
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These factors can a�ect the sleep physiol-
ogy, quality, and quantity of every Service  
Member who has been deployed, and can 
have deleterious e�ects on conditions  
associated with PTSD (Worcester, 2012) 
and mTBI, including learning and memory  
consolidation (McDermott, LaHoste, Chen 
C, et al., 2003; Capaldi et al., 2011; Luxton et 
al, 2011).  

The neurophysiology of sleep shifts over the 
course of each deployment to accommo-
date geographical and war-speci�c circum-
stances. 

These include:

•	 adaptation for self-preservation (such as 
being aroused easily)

•	 sleeping through noise, light, and  
noxious smells that would normally 
wake one up

•	 adjusting to less sleep over time

•	 conditioning the autonomic system to a 
state of hyperarousal

•	 circadian rhythm changes, depending 
on assignment

•	 managing traumatic memories that 
emerge in nightmares 

Most combat veterans have no training in 
the impact of combat on sleep, the need 

to re-train the brain to reduce hyperarousal 
and re-adjust circadian rhythms and arousal 
states to stateside clocks and conditions, and 
the need to seek assistance for nightmare 
management/reduction and other sleep 
problems such as profuse night sweats. Nor 
are those with diagnoses of Post-Traumatic 
Stress Disorder (PTSD) or mTBI aware of how 
disrupted sleep contributes to some of the 
symptoms of these diagnoses (irritability, 
problems with memory and concentration, 
startle response, hypervigilance, night-
mares, etc.) (Ayalon et al., 2007; Baumann et 
al,. 2007; Castriotta et al., 2009). 

One question asked in assessing Service 
Members for changes in sleep is whether 
they “check the perimeter” (locks, doors, 
and windows) of their home repeated-
ly before and during hours of sleep. This  
repetitive behavior is likely to be an  
excessive need for safety and security  
carried over from deployment and must be  
addressed along with other sleep disruptions.  
Similarly, repetitive and/or frequent night-
mares with combat-related content and 
themes speak to unresolved memories, 
as well as sleep problems. These combat- 
speci�c factors warrant assessment and 
treatment beyond that of “sleep hygiene”  
information. The sleep of our combat  
veterans is in many ways the “last frontier” in 
helping them return home well.

Assessment of Sleep
Assessment includes administration of stan-
dardized sleep scales, such as the Epworth 
Sleepiness Scale (Johns, M. W., 1991), the 
Pittsburgh Sleep Quality Assessment (PSQI, 
Buysse et al., 1989), and the Insomnia Se-
verity Index (Morin et al., 2011), and the 
completion of sleep logs (the latter kept 
by Service Members for up to two weeks 
to identify patterns of sleep, length, qual-
ity, etc.). When available, a roommate or 
sleep partner may provide corroborating 
observations of the Service Member’s sleep 
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disruptions, including restlessness, insom-
nia, night sweats, nightmares, snoring, etc.  
Assessment should also include the identi-
�cation of prescribed medications, over the 
counter medications, substances such as  
alcohol, and medications prescribed to 
someone else.

Assessment of sleep can be done by the 
Service Member using the Performance 
Triad, Insomnia Severity Scale, or Epworth 
Sleepiness Scale. Sleep quality can also be 
assessed by clinicians who conduct inter-
views with veterans and their sleep part-
ners and who have access to standardized 
assessment tools. It is recommended that 
assessment of sleep be included as part of 
the initial intake with combat veterans, and 
that changes in sleep quality be assessed  

during each follow up visit. Referral to a sleep 
clinic for overnight study, and/or develop-
ment of an individualized protocol for sleep 
restoration, however, requires more train-
ing on how and where to refer, and how to  
di�erentially treat the multitude of sleep 
disorders that are delineated in the Inter-
national Classi�cation of Sleep Disorders, 
Third Edition (ICSD-3) (American Academy 
of Sleep Medicine, 2014). 

The Department of Defense and Veterans 
Administration are in great need of expand-
ing clinician training to make appropriate 
referrals and to treat sleep disorders with a 
careful combination of medication and non-
medication interventions.

When to Refer to a Certi�ed* Sleep Clinic

•	 Falling asleep while driving or at tra�c lights

•	 Gasping for breath when sleeping (3x+/week)

•	 Muscle weakness when someone tells a joke

•	 Frequent daytime sleepiness despite  
adequate nighttime sleep

•	 Violent nighttime behavior

•	 Atypical nighttime behavior

•	 Self-medicating to aid sleep

•	 Nightmares, if medication requested

•	 Score above 10 on Epworth Sleepiness Scale 

*by the American Academy of Sleep Medicine
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Referral to a sleep clinic (which should be 
certi�ed by the American Academy of Sleep 
Medicine) should be made when the any of 
the following is present: 

•	 a score greater than 10 on the Epworth 
Sleepiness Scale

•	 falling asleep while driving or at tra�c 
lights

•	 violent night time or atypical night time 
behavior

•	 prolonged use of OTC, prescribed,  
“borrowed” medications or alcohol  
(including substance abuse) to aid sleep

•	 severe nightmares

•	 muscle weakness when someone tells a 
joke

•	 frequent daytime sleepiness despite 
adequate night time sleep, and/or

•	 gasping for breath when sleeping (three 
times a week or more)

Sleep Interventions
All medications have known side e�ects, but 
remain frontline interventions for sleep dis-
turbances. Medications are speci�c to the 
type and severity of sleep disorders and 
other co-morbid conditions; for example, 
their use for insomnia and hyperarousal is 
to calm the brain’s overstimulation to al-
low for sleep, while medication for narco-
lepsy helps to stimulate daytime alertness.  
Medications for chronic, severe migraines, 
such as BOTOX injections, can provide com-
bat veterans pain relief su�cient to allow 
for improvement in sleep (Botulinum Toxin 
and Headache Virtual Issue, July 2012; Khalil 
et al., 2014).  Medication management for 
sleep and comorbid conditions continues 
to evolve as the mechanisms of mTBI, PTSD, 
and neurochemistry of medications are 
identi�ed in research trials.

Additional interventions have been demon-
strated to work in conjunction with medica-
tion, with the goal of reducing and eliminat-
ing sleep medications, while restoring sleep.

The goals of sleep restoration include:

•	 identi�cation and instruction of the  
patient in e�ective sleep strategies

•	 improvement of  the patient’s percep-
tion of and understanding of sleep 
health (e.g., Sleep Health, 2015)

•	 initiation of sleep restriction as needed, 
and adjustment of sleep restriction over 
time

•	 reduction in nightmares

•	 reduction of night sweats

•	 reduction of medications for sleep

Improvement of quality and quantity of 
sleep Interventions may include:

•	 medication

•	 education about normal sleep and inter-
nal, external, and combat-related factors 
disrupting sleep

•	 stimulus control

•	 sleep restriction

•	 the use of CBT-I (cognitive behavioral 
therapy for insomnia) 

•	 sleep “hygiene” (a term describing good/
practical decisions to maximize sleep)

•	 nightmare management
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•	 adaptive technology 

•	 complementary alternative medicine 
(CAM) interventions

•	 management of chronic pain including

•	 migraine headaches (Mauser & 
Rosen, 2012)

•	 tinnitus (Humes et al., 2006), and 

•	 other physical changes secondary to 
deployment that disrupt sleep

•	 referral to a sleep clinic to identify and 
treat speci�c sleep disorders (where ad-
ditional interventions may be tailored 
to sleep diagnoses/disorders identi�ed 
in an overnight or 24 hour sleep study).

Stimulus control includes using the bed for 
sleep and sex only, resisting the urge to 
look at a clock in bed, getting out of bed 
when unable to sleep for 20+ minutes (and  
doing sedentary, non-functional activities), 
and setting a pattern to get up within 10  
minutes of the same time, seven days a 
week.

Sleep restriction facilitates the consolida-
tion of sleep by restricting the “Time in Bed” 
each night to the average number of hours 
slept each night during the previous week. 
A sleep log is used to estimate the time 
asleep versus the time in bed. Sleep is never 
restricted to less than 4-5 hours. Each week 
that the veteran achieves at least 85% sleep 
e�ciency (asleep at least 51 minutes out of 
each 60 minutes in bed), he or she rewards 
him/herself by going to bed 15 minutes ear-
lier each night for the next week. This inter-
vention allows for the graduated increase of 
sleep per night from what may be initially 
misperceived as “I never sleep” to an aware-
ness of gradually increasing sleep length 
and sleep restoration (Vallieres et al., 2013).

Cognitive-Behavioral Therapy for Insomnia 
The highest report of sleep disturbance 
among veterans is insomnia. Cognitive- 
behavioral (CBT) has a robust empirical  
evidence base (Butler et al., 2006), and 
the application of CBT to insomnia (CBT-I) 
has been demonstrated to be an e�ective  
treatment for insomnia (Morin & Benca, 
2012; Ashworth et al., 2015) and endorsed 
by the VA’s Center for Integrated Health Care 
(Veterans Health Administration, 2011).  

CBT-I corrects misperceptions about insom-
nia (for example, “if I miss sleep tonight, I 
will never make it through work tomorrow; 
I will get �red; I will fall asleep on the job,” 
etc.) that are not likely to happen. It also 
corrects associations that perpetuate sleep 
problems and result in maladaptive habits, 
such as reading or watching TV in bed, and 
taking naps.

CBT-I incorporates numerous techniques, 
including sleep restriction, cognitive  
restructuring, and stimulus control. CBT-i 
Coach is an insomnia app published in 2013 
by the Centers for Telehealth and Telemedi-
cine (T2) for use in conjunction with CBT-
I treatment. The app, designed for use by 
veteran patients, includes a sleep diary and 
options to calculate the total time in bed, 
total time asleep, and 
sleep e�ciency. A 
summary of CBT- I in 
military populations is 
included in the Rand 
Sleep in the Military 
publication (Troxel et 
al., Ibid.).  CBT-i Coach, 
and several other 
T2 apps that may in-
directly assist with 
sleep, are available 
for free download on 
phones and androids 
(http://t2health.dcoe.
mil/apps/CBT-i). 

http://t2health.dcoe.mil/apps/CBT-i
http://t2health.dcoe.mil/apps/CBT-i
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Sleep Hygiene
“Sleep hygiene” refers to a list of recommen-
dations that were (and in many cases, are 
still) given to civilians and veterans as the 
standard �rst line of non-medication inter-
ventions to enhance sleep. Research stud-
ies have since indicated that it should not 
be the �rst line of therapy, although there 
are common sense changes in habits that 
should accompany research-based inter-
ventions. 

These include:

•	 limiting ca�eine and tobacco late in the 
day

•	 limiting exercise within two hours of 
bedtime

•	 sleeping in a cool, dark room

•	 sleeping without noise, electronics, pets, 
children in the room

•	 using relaxation techniques

For combat veterans, these recommenda-
tions may also include:

•	 providing for the safety of family, bed 
partners, and pets, particularly if night-
mares, physical movements and thrash-
ing, and startle responses with aggres-
sive or guarding responses are present

•	 management of night sweats, such as 
changing to a dry set of clothing, lining 
the bed with a waterproof liner and/or 
towels, and reporting the frequency/
intensity and duration of sweats and 
nightmares to the attending physician 
for further possible assessment

•	 management of tinnitus, chronic pain 
(head, neck, skeletal, etc.) and other in-
jury related issues a�ecting sleep

•	 management of hyperarousal

Adaptive Technology 
The most widely used and well-researched 
adaptive technology available to treat sleep 

disordered breathing is a machine to as-
sist breathing known as a CPAP (Continu-
ous Positive Airway Pressure), which pushes 
regulated air into the nose and mouth while 
sleeping. Obstructive sleep apnea (OSA, or 
OSAS) and central sleep apnea (CSA) are 
types of these disorders that have been  
increasingly diagnosed in Service  
Members and veterans (Collen et al., 2012; 
Castriotta et al., 2011).  CPAP or BIPAP (Biphasic  
Intermittent Airway Pressure) devices can be  
ordered by sleep specialists who �rst  
con�rm a sleep disorder diagnosis (typically 
by overnight sleep study), then select and 
�t a mask and machine matching the diag-
nosis and the patient’s needs. In some cases, 
these devices are lifesaving. 

Patients undergo training to use these  
machines nightly, however, compliance 
can decline over time and periodic check-
ins with veterans using CPAPs and BIPAPs 
should be made. 

Commercial devices that have been devel-
oped to track and/or enhance sleep have 
expanded as military (and national) inter-
est in improving sleep has grown. One 
such aid, the Dreampad®, developed by Dr.  
Randall Red�eld, is a pillow that integrates 
bone conduction technology (transduc-
ers) with music to enhance relaxation and 
sleep. In this issue, Dr Red�eld’s article  
describes the Dreampad® technology and 
initial research studies with small sample 
sizes across ages and populations.

Personal Readiness Devices (PRDs) are adap-
tive aids that are typically worn on the wrist 
to track sleep and activity. One well known 
product is the FitBit®, a wristband with wire-
less tracking of activity and sleep that syncs 
with its own phone app that can set and 
track goals; Jawbone Up® and other wrist-
band products o�er similar sleep trackers. 
Commercial sleep tracker apps used on or 
near the bed, such as Sleepace®, RestOn®, 
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•	 Snoring

•	 Periodic Choking or 
Gasping

•	 Inability to Fall Asleep or 
Stay Asleep

•	 Disturbed Sleep

•	 Waking Up Frequently 
with a Dry or Sore Throat

•	 Weight Gain

•	 Feeling Sleepy/Falling 
Asleep During the Day

•	 Forgetfulness

•	 Mood Swings

•	 Lack of Interest in Sex

* http://health.facty.com/ailments/sleep/10-symp-
toms-of-sleep-apnea 

and Relax Melodies® o�er light, white noise, 
and/or multiple background sounds which 
can vary volume. Some devices include a 
clock and or alarm for automatic turn o�, 
and the capacity to monitor and analyze 
sleep quality. 

The major concern related to such apps and 
devices is the limitation (if not absence) of 
published peer reviewed research to sup-
port their e�cacy in improving sleep qual-
ity and quantity. While they can provide 
daily feedback, they have not been dem-
onstrated to correct sleep disorders.  If this 
were to be undertaken, particularly with 
veterans as subjects, the wide use of smart 
phones and other electronic/technology 
devices would o�er the potential to engage 
huge numbers of veterans in improving 
their sleep. A variety of over-the-counter na-
sal external removable devices and stick-on 
bandages purport to open nasal passages, 
improve breathing, and reduce snoring. 
Similarly, over-the-counter nasal sprays, 
sublingual drops, and creams have come on 
the market, several of which include mela-
tonin, magnesium, valerian root, GABA, and 
other nutrients and herbs. Even products 
with these natural sleep-enhancing agents 
have insu�cient well-controlled research to  
support their use for veterans (Kemp et 
al., 2004). One exception is a study of NFL  
players given supplements, exercise, and 
other lifestyle changes that yielded improve-
ment in cognitive function and correspond-
ing improvement on SPECT (single-photon 
emission computerized tomography) scans 
(Amen et al., 2011); these results warrant 
further study of supplements alone.

For Service Members and families  
unaware of best practice options available to  
correct sleep problems, the search for ways to  
improve sleep are often left to such hit or 
miss over-the-counter options that may  
prolong referrals for appropriate diagnosis 
and treatment.
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One adaptive technology intervention 
showing promising research is the use 
of light therapy, an intervention used in 
sleep medicine primarily to re-set circa-
dian rhythm disorders, seasonal a�ective 
disorder, and dementia (Shirani & St. Lou-
is, 2009). A recent study by Ponsford et al. 
(2012) suggests that morning bright light 
might improve fatigue in patients with TBI’s.  
Additional studies are underway to assess 
the e�ects of both morning bright light, and 
other types of light such as near-infrared 
light (Morries, Cassano, & Henderson, 2015). 

Finally, Cranial Electrotherapy Stimulation 
(CES) is one of the most promising interven-
tions that is both an adaptive technology 
and a Complementary Alternative Medicine 
intervention (see next section). CES is a US 
Food and Drug Administration–approved, 
prescriptive, noninvasive electromedi-
cal treatment that can increase sleep time,  
reduce sleep disturbances, and improve 
overall sleep quality for those su�ering from 
insomnia. The e�ects of treatment over  
several weeks have demonstrated signi�-
cant physiological improvements, including 
an increase in alpha and decrease in delta 
and beta brainwave activity, and positive 

e�ects on blood plasma and serum cortisol 
(Kirsch & Gilula, 2007). CES involves the ad-
ministration of a miniscule electrical current 
from a transmitter through electrodes which 
are attached to clips placed on each earlobe 
of individuals su�ering from depression, 
anxiety, and insomnia (Kirsch & Nichols, 
2013). Lande & Gragnani (2013) have dem-
onstrated positive e�ects in a small sample 
of active duty military personnel at Walter 
Reed, despite using a shortened length of 
treatment warranting further research on 
larger samples in longer trials.

Complementary and Alternative  
Medicine Interventions (CAMs)
Complementary and alternative medicine 
interventions (CAMs) have been demon-
strated to be e�ective interventions in the 
civilian population, and among the military/
veteran population with PTSD and other  
co-morbid disorders (Herman et al., 2017; 
Libby et al., 2013).  Terminology has emerged 
over time from “adjunctive” treatments to 
“CAMs” as a body of research builds for inter-
ventions that include yoga (Spencer, 2013; 
Stoller et al., 2012), meditation ( Hilton et al., 
2016;  Travis, 2010), Transcendental Medita-
tion® (Barnes et al., 2013), Tai Chi, massage, 
acupuncture (Chang & Sommers, 2014, 
Grant et al., 2016; Shin et al., 2017), biofeed-
back, expressive arts therapies (Balfour et 
al., 2014; Kosygin & Lebedev, 2015; Lobban, 
2014; Lovenbury, 1996), and cranial electro-
therapy stimulation (CES, described in pre-
vious section), among others. Many of these 
interventions have been demonstrated to 
be e�ective, to reduce symptoms of PTSD, 
and to reduce psychotropic medication use 
(Barnes et al., 2013, 2016), but few studies 
speci�cally assess the impact of CAMs on 
veterans’ sleep.

While CAM research studies on veterans’ 
sleep are small in number, they suggest that 
yoga and meditation reduce hyperarousal, Alpha-Stim CES Device
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improve sleep quality, and reduce insom-
nia. Inadequate controls and small sample 
sizes warrant more systematic evaluation to 
demonstrate the e�cacy of not only of yoga 
and meditation on sleep, but other CAMS as 
well, particularly as more veterans request 
these interventions as they try to avoid the 
side e�ects of medications for sleep (Troxel 
et al., 2015).  

One problem with studying CAMs is that 
they are frequently used simultaneously 
with other interventions, such that study-
ing their speci�c e�ects on sleep is dif-
�cult to quantify. One exception, Cranial 
Electrotherapy Stimulation (CES, introduced 
in previous section) has been researched 
for decades in treating insomnia (Kirsch &  
Gilula, 2007), with positive outcomes, mini-
mal side-e�ects, and at low cost. Alpha-stim 
CES has been used in a combat operational 
setting in which video teleconference train-
ing was given to military clinicians on the 
ground, and individual devices supplied 
to Service Members. The intervention was 
summarized as a “helpful tool in conserving 
the strength of the �ghting force” (Hare et 

al., 2016). At this time, over 90 Veterans Ad-
ministration Medical Centers o�er this inter-
vention to veterans.

As the cost of training veterans in CAMs is 
relatively inexpensive and show promise in 
improving sleep and reducing psychotropic 
medication (Barnes et al., 2016), they war-
rant further funding for research of speci�c 
CAMs, and for training clinicians to provide 
these therapies to our Service Members and 
veterans.

Nightmare Management
Nightmares disrupt sleep quantity and  
impair sleep quality (Harb et al., 2013). Com-
bat veterans may have intense, repetitive 
nightmares about speci�c horri�c incidents, 
with accompanying emotional arousal, which 
can lead to avoidance of sleep/dreaming or 
heavily self-medicating to avoid dreams.  
Imagery rehearsal therapy (IRT) is a type 
of cognitive behavioral treatment in which 
the patient describes a distressing dream/
nightmare and its accompanying emotion-
al content, then develops and rehearses 
a new dream with less distressing content 
and a more desirable outcome over several 
sessions (Kraków et al., 1995). The results 
of several studies of veterans with combat-  
related PTSD demonstrate that IRT can re-
duce nightmare intensity and frequency 
and recurring nightmares (Cook et al., 2010; 
Harb et al., 2013; Long et al., 2011). In addi-
tion, this intervention has been demonstrat-
ed to be e�ective and enduring in group 
as well as individual treatment delivery, al-
though individual treatment shows a stron-
ger overall e�ect (summarized in Troxel et 
al., 2015).  In 2016, The Department of the 
Army began o�ering a course to military 
clinicians in “Cognitive Behavioral Therapy 
for Insomnia and Nightmares” (Davis, J., et 
al., 2016), sponsored by the Post Traumatic 
Stress and Resiliency Branch, AMEDD Cen-
ter and School, Fort Sam Houston, TX, that  
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includes IRT training to increase its availabil-
ity to our combat veterans, many of whom 
are still unaware of this e�ective interven-
tion.  Such training needs to be expanded 
within all branches of the Department of 
Defense and the Veterans Administration.

Summary
There are a number of promising interven-
tions and technology to improve the sleep 
of our Service Members and veterans,  
particularly those with signi�cant sleep 
disruption. Progress in assessment and 
treatment is moving forward, but requires 
closure of signi�cant gaps between sleep 
assessment and treatment guidelines,  
scienti�c studies, and current practices with-
in the Department of Defense and VA (Troxel 
et al., 2015). More robust research is needed 
in each of the areas described above. 

In addition, there are e�ective cognitive 
behavioral and CAM interventions that are 
unknown and unavailable to many Service 
Members and veterans. The dissemination 
of the information in this summary and the 
Rand Report, as well as directives on how to 
�nd clinicians o�ering these treatments, is 
urgently needed in order for our veterans 
to correct and improve their sleep and as 
a result, the subsequent quality of daytime 
function.

Finally, researchers and clinicians need to 
keep testing new interventions. We are in an 
emerging �eld with huge numbers of veter-
ans in need of interventions to improve and 
restore their sleep, and hence, their quality 
of life.

Disclosure: While the authors work with 
military Service Members, the materials pre-
sented in this article represent the compi-
lation of materials and opinions of the au-
thors. They do not re�ect the o�cial policy 
or position of the Department of Defense 
or the Veterans Administration. The authors 
neither endorse nor have any �nancial rela-
tionship with any sleep devices described in 
this article.
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