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Abstract 
Objective: To develop an evidence- 
and consensus-based clinical 
recommendation (CR) regarding 
primary care management of 
insufficient and disturbed sleep 
associated with concussion/mild 
traumatic brain injury (mTBI) in service 
members and veterans. 

Participants: A multidisciplinary expert 
working group (EWG) of 23 subject 
matter experts was selected by the 
Defense Health Agency (DHA) Traumatic 
Brain Injury Center of Excellence 
(TBICoE), based on relevant expertise and 

experience, from candidates nominated 
by DHA communities of interest. 

Evidence: The TBICoE core working group 
(CWG) conducted a literature search 
using PubMed and Google Scholar 
databases for articles relevant to sleep 
and mTBI from 2014 to 2018. Resulting 
studies were reviewed by the CWG, and 
questions addressing gaps in the 
literature were formulated. 
Consensus Process: Questions addressing 
gaps in the literature were distributed to 
the EWG, and consensus was achieved 
over the course of 5 online meetings. 
Based on the available evidence and 
EWG consensus, TBICoE developed 

a draft of the clinical recommendations 
and submitted it to the EWG for review 
and feedback. Feedback was adjudicated 
by TBICoE, and areas of nonconsensus 
were addressed via email utilizing a 
modified Delphi method. 

Conclusion: The evidence and EWG agree 
that addressing sleep early following 
mTBI is imperative to promoting recovery 
and preventing chronic mTBI symptoms, 
maladaptive sleep behaviors, and 
chronic sleep disorders. 
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B y any definition, traumatic brain injury (TBI) is a 
major public health concern. Each year in the 
United States, more than 2.5 million Americans 

experience a TBI, resulting in significant adverse health 
consequences and increased economic costs.1 Additionally, 
TBI has been identified as a signature injury of the armed 
conflicts in Iraq and Afghanistan, impacting more than 
450,000 service members since 2000.2 In civilian and 
military samples, the majority of TBIs are classified as 
mild and can result in a broad range of medical and 
psychiatric symptoms including posttraumatic stress, 
depression, anxiety, posttraumatic headache, cognitive 
complaints, and diminished quality of life.3 

Notably, insufficient and disturbed sleep are among 
the most common self-reported complaints following mild 
TBI (mTBI) and can emerge during the acute, subacute, 
or chronic recovery stages and can persist for years.4,5 

Clinical sleep disorders such as insomnia and obstructive 

sleep apnea (OSA) are also common, with prevalence 
estimates markedly higher than in the general 
population.4–6 Insufficient and disturbed sleep are also 
highly comorbid with, and can precede, exacerbate, and 
prolong, many of the consequences of TBI commonly 
encountered in clinical practice (eg, posttraumatic stress 
disorder [PTSD], anxiety, depression, and cognitive 
complaints), likely contributing independently and 
synergistically to morbidity, poorer functional and social 
outcomes, decreased quality of life, delayed recovery 
from mTBI, and long-term sequelae of mTBI.7–9 

Insufficient sleep and disturbed sleep are highly 
prevalent in service members and veterans (SMVs), with 
prevalence and incidence rates far exceeding those of the 
general population.10 Since the onset of Operation 
Enduring Freedom (OEF) and Operation Iraqi Freedom 
(OIF), there have been significant increases in the rates 
of sleep disorders, particularly OSA and insomnia.11,12 
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The high rate of insufficient and disturbed sleep in the 
military has been attributed to service-related disorders 
(eg, TBI and PTSD) and service requirements (eg, 
deployments, shift work, and high operational 
tempo).13–17 PTSD, which is commonly comorbid with 
mTBI in SMVs,18 also adversely impacts sleep and is 
characterized by intrusive symptoms such as nightmares 
and arousal as well as reactivity changes such as 
insomnia/difficulty sleeping.19 

The potential consequences of untreated insufficient 
and disturbed sleep (eg, cognitive impairment, decreased 
performance, and increased accidents) in the high-risk 
military service environment (eg, operating heavy 
machinery and weapons) underscore the necessity of 
ensuring restorative sleep in this population.16,17 

Insufficient and disturbed sleep often co-occurs with, 
and is implicated in, numerous other sequelae of TBI, 
representing a common treatment target.9,10 While 
impaired sleep can worsen outcomes, healthy sleep and 
targeted sleep interventions can improve poor sleep, health- 
related quality of life, and functional outcomes following 
mTBI.9,10 Addressing insufficient and disturbed sleep early 
after mTBI is therefore imperative to promoting recovery 
and preventing or reducing chronic mTBI symptoms.20 

Primary care managers (PCMs) are optimally 
positioned to address insufficient and disturbed sleep 
early after mTBI. The role of civilian PCMs in the care 
of veterans of all ages is expected to increase as the 
2019 Veterans Affairs (VA) Mission Act increased the 
number of veterans eligible to receive care in the civilian 
network from 8% to 40% of the VA’s 9.5 million patients. 

Evidence-based recommendations, such as the 
Traumatic Brain Injury Center of Excellence (TBICoE) 
Management of Sleep Disturbances Following 
Concussion/mTBI (Sleep CR), are therefore needed to help 
standardize care across military and civilian health care 
systems, as well as guide civilian PCMs who may be less 
familiar with caring for SMVs with mTBI and its sequelae. 
While these recommendations are tailored to SMVs, the 
clinical approaches are based on evidence from SMVs and 
the general population, as well as from expert consensus, 
and can be readily applied to the general population. 

METHODS 

TBICoE uses a standardized and systematic process 
to develop clinical recommendations (CRs). For each CR, 
development is led by a core working group (CWG) 
consisting of subject matter experts (SMEs). The CWG 
conducts background work including an environmental 
scan, literature review, identification of evidence gaps/ 
questions, and organization of a multidisciplinary expert 
working group (EWG). The EWG consists of nominees 
from Defense Health Agency communities of interest 
including the services specialty leaders and the TBI 

advisory committee. Nominees are then selected by 
the CWG using a standardized approach to ensure 
representation from relevant areas of expertise and 
diverse settings (eg, academia, clinical, research, military, 
and civilian). Representatives from primary care are also 
included to ensure that the recommendations are 
applicable and usable in the primary care setting. For 
the development of the Sleep CR, 23 SMEs representing 
sleep, neurology, psychiatry, and other relevant 
specialties were included (see Supplementary Table 1 for 
a complete list of EWG members and their specialties). 
CRs are developed based on the body of evidence in the 
literature and in the absence of sufficient literature, EWG 
consensus. Consensus within the EWG was achieved 
utilizing a modified Delphi method.21,22 

In the current project, a search was conducted to 
identify literature relevant to insufficient and disturbed 
sleep associated with mTBI. PubMed and Google Scholar 
databases were searched from January 1, 2014, to 
November 30, 2018, using all permutations of search 
terms related to sleep (eg, sleep, sleep disturbance, and 
insomnia) and search terms related to TBI (eg, mTBI, 
TBI, and concussion). Two CWG members independently 
reviewed the resulting studies for relevancy and 
inclusion/exclusion criteria. Inclusion criteria included 
peer-reviewed articles published in English with an n > 30, 
assessing adults (>18 years old) diagnosed primarily 
(>50%) with mTBI or concussion (vs moderate, severe, or 
penetrating TBI). Exclusion criteria included case studies, 
non–peer-reviewed sources, animal models, and studies 
in pediatrics or in patients diagnosed primarily (>50%) 
with moderate, severe, or penetrating TBI. 

The entire CWG reviewed the resultant, relevant 
studies and formulated questions addressing gaps in the 
literature. Questions fell into 4 main content categories 
including diagnosis and outcomes, interventions, 
management, and military-specific considerations (see 
Supplementary Table 2 for a list of the EWG questions). 

To answer these questions, the EWG was divided and 
assigned to 1 of the 4 content categories based on their 
expertise. These 4 small EWGs met independently via 
webinars to review and discuss the questions. A full 
EWG with all the SMEs was then convened, and a 
sleep specialist in the EWG facilitated discussion of 
the individual group recommendations to establish 
consensus. The CWG developed a preliminary draft of the 
recommendations, and the EWG was asked to provide 
feedback. Feedback was adjudicated by the CWG, and 
any remaining areas of nonconsensus were addressed via 
email utilizing a modified Delphi method.21,22 

RESULTS 

The literature review yielded 66 studies that formed 
the evidentiary basis for the CRs. Of those 66 studies, 
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5 were US Preventive Services Task Force Level I, 
53 were Level II, and 8 were Level III studies. 
Approximately one-third included SMV participants. 
Review of the literature and EWG consensus resulted in 
inclusion of CRs for conditions commonly seen in SMVs 
in clinical practice including excessive daytime sleepiness 
(EDS), insomnia disorder, OSA, circadian rhythm sleep- 
wake disorders (CRSWDs), parasomnias, insufficient 
sleep syndrome (ISS), and restless leg syndrome (RLS). 
Findings from the literature review indicated that EDS, 
insomnia, OSA, parasomnias, CRSWDs, and RLS were 
associated with mTBI.6,23,24 

Relatively less evidence was identified for the 
prevalence of parasomnias and RLS following mTBI. 
Even so, the parasomnias, confusional arousals, and 
sleep paralysis, as well as RLS, were included to assist 
PCMs with identifying these conditions and minimize 
unnecessary referrals to Sleep Medicine. The 
parasomnias, trauma-related nightmares (TRN) and 
trauma-associated sleep disorder (TSD), were included as 
they are common in SMVs with PTSD,25–28 and as 
discussed previously, PTSD is frequently comorbid with 
TBI.18 Sleepwalking was included due to safety concerns 
with military operational requirements. Shift work 
disorder (SWD) and ISS were also included despite lack 
of evidence following mTBI, as they are common in the 
military population due to operational requirements and 
could impede recovery after mTBI. 

The following results detail the evidence-based 
recommendations outlined in the CR that PCMs can use 
to identify and manage EDS, insomnia, OSA, CRSWDs, 
parasomnias, ISS, and RLS in the mTBI population. The 
entire CR can be accessed at https://health.mil/Sleep- 
mTBI-CR.29 

Clinical Recommendation 
Assessment. Given the high incidence of insufficient 

and disturbed sleep following mTBI, the consequences of 
impaired sleep, and the benefits of improved sleep on a 
range of mTBI symptoms, all SMVs should be screened for 
insufficient and disturbed sleep following mTBI using 
questions such as “How often do you have difficulty falling 
or staying asleep, feel sleepy during the day, or experience 
unusual or troubling events during sleep (eg, purposeful 
movements or nightmares)?” Positive responses should 
prompt targeted screening questions (Figure 1), 
assessment of emergent symptoms and contributing 
factors including maladaptive sleep behaviors, comorbid 
medical and psychiatric conditions, and medications. Early 
referral to the appropriate specialty should be considered in 
patients with preexisting sleep or psychiatric conditions or 
polypharmacy (particularly multiple psychoactive 
medications). 

EDS. EDS with increased sleep need is common in the 
immediate and acute phase following mTBI and typically 
resolves following a structured, progressive return to 

baseline activity: health.mil/PRA-mTBI-CR,30 including 
healthy sleep practices: https://health.mil/Sleep-and-TBI- 
FactSheet.9,31 EDS is also a diagnostic criterion for numerous 
other sleep disorders (eg, insomnia, OSA, CRSWDs, and 
ISS) and psychiatric conditions (eg, depression). These 
and other potentially contributory etiologies should be 
investigated if EDS persists following mTBI.32 If EDS raises 
safety concerns (eg, inability to stay awake or subjective 
sleepiness while driving, operating machinery, or handling 
weapons), immediate referral to Sleep Medicine is 
indicated. 

Insomnia. Insomnia, defined as difficulty initiating and/or 
maintaining sleep with an associated daytime consequence, 
is the most common sleep disorder in the mTBI population 
(see Figure 2).33 In service members, the prevalence is 
estimated to be almost 50%,13 versus 6%–10% in the 
civilian population.34 In addition to TBI, deployments and 
other medical and psychiatric conditions (eg, PTSD, 
depression, anxiety, and OSA) have been associated with an 
increased risk of insomnia.11,35 

Evaluation. The most commonly used validated evaluation 
tool is the Insomnia Severity Index (ISI). A lower threshold 
for the clinical diagnosis of insomnia using the ISI is 
recommended in the TBI population based on a study36 

assessing the psychometric properties and validity of the 
ISI in veterans with a history of TBI. Study results suggest 
that an ISI total score >11 is indicative of clinical insomnia. 
This lower threshold is aligned with recommendations for 
patients seen in clinical settings.36 

Treatment (nonpharmacologic). Cognitive-behavioral 
therapy for insomnia (CBT-I) is the treatment of choice 
for insomnia and insomnia with comorbid medical or 
psychiatric conditions.9,37 CBT-I is a multicomponent 
treatment for insomnia that targets difficulties with 
initiating and/or maintaining sleep through behavioral 
and cognitive interventions, including sleep restriction, 
stimulus control, relaxation therapy, cognitive 
restructuring, and sleep hygiene (healthy sleep practices). 
CBT-I has similar short-term effectiveness and better long- 
term results compared to medications.38 Additionally, 
CBT-I has been shown to improve outcomes in a broad range 
of comorbid conditions, including TBI, PTSD, depression, 
chronic pain, and alcohol abuse.9,39 

While referral to a CBT-I trained provider is required, 
PCMs can educate patients on CBT-I and initiate certain 
components in the primary care setting, including 
elements of stimulus control and relaxation therapy as 
well as education on healthy sleep practices (see Table 1 
for primary care components of CBT-I and refer to 
https://health.mil/Sleep-and-TBI-FactSheet for a 
patient handout).31 Of note, education on healthy sleep 
practices should only be used in conjunction with other 
appropriate interventions and not as a stand-alone 
treatment for insomnia.40 

While the VA is working to increase access, CBT-I is 
not yet widely available in primary and community care 
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settings, and additional efforts are needed to increase 
access for SMVs not eligible for VA care.41 If CBT-I is 
unavailable, brief behavioral therapy for insomnia 
(BBT-I) can be considered as a potential alternative. 
BBT-I is a condensed version of CBT-I that focuses on 
sleep restriction and stimulus control and has 
demonstrated effectiveness in reducing insomnia 
symptoms.42 BBT-I can also be administered primarily 
remotely and by a range of clinicians. If in-person CBT-I 
or BBT-I is unavailable, mobile and online interventions 
may be considered (eg, CBT-i Coach, Insomnia Coach, 
or Path to Better Sleep).43 For more information on 
CBT-I and BBT-I, interested providers can refer to 
publicly available VA resources: https://www. 
healthquality.va.gov/guidelines/CD/insomnia/ 
TreatingInsomniaProviders9212020508.pdf.44 

Pharmacologic. If medications are used, they should be 
used short term and in conjunction with CBT-I or BBT-I, 
with the goal of tapering off the medication rather than 

maintaining long-term use.38,45,46 Before initiating a 
medication, the risks versus benefits must be weighed, 
including consideration of the impact on mTBI pathology 
(eg, cognitive impairment), sleep architecture, and 
comorbidities, as well as the impact on military operational 
requirements or constraints (eg, unpredictable sleep-wake 
schedules). Medications with central nervous system side 
effects should be minimized or used cautiously, particularly 
acutely postinjury, with a start low, titrate slow (and tapering 
off slow with chronic use) approach. 

While evidence is limited in the mTBI population, 
nonbenzodiazepine, benzodiazepine receptor agonists 
(nonbenzodiazepine BZRAs) (eg, eszopiclone, zaleplon, 
and zolpidem), and the tricyclic antidepressant doxepin 
have demonstrated benefit in the general population and 
are recommended for the treatment of insomnia by the 
American Academy of Sleep Medicine (AASM).47 

However, nonbenzodiazepine BZRAs should be used with 
caution due to the potential for next-day psychomotor 

Figure 1. 
Focused Sleep Assessment (as part of obtaining a sleep history, primary care 
managers should consider asking the following targeted screening questions to 
identify sleep disorders after mTBI) 

Contributing Factors
Have you ever received treatment for a sleep disorder? Have you ever had a sleep study? If so, when, where, and what was 
the result?
Have you had any recent stressful events that may be a�ecting your sleep? (e.g. familial changes, financial stress, safety 
concerns)
Do you nap during the day? If so, how frequently, for how long, and at what time of day?
Are you now or have you ever received treatment for a psychological health condition, such as depression, anxiety, substance  
use disorder, or posttraumatic stress disorder (PTSD) or a medical condition, such as chronic pain?
Have you had any recent changes to your medications, including over-the-counter medications or supplements?
How many ca�einated or “energy” beverages do you consume per day? How many alcoholic beverages do you consume per 
week?

Do you have di!culty staying awake during the day?
Excessive Daytime Sleepiness

Do you have any concerns about your ability to drive, operate machinery, or carry a weapon safely?*

Note:  Excessive daytime sleepiness with increased sleep need is common in the immediate and acute stages of mTBI and typically 
          improves by following a structured approach for gradual return to baseline activity. Guidelines for treatment and return   
          to activity in the acute stage following mTBI can be found in the https://health.mil/PRA-mTBI-CR.
          If excessive daytime sleepiness persists beyond 2-4 weeks following mTBI, other underlying etiologies should be 
          thoroughly investigated (e.g. insomnia, obstructive sleep apnea, circadian rhythm sleep-wake disorder, pain, depression).

Insomnia Obstructive Sleep Apnea 

Insu!cient Sleep Syndrome 
Restless Leg Syndrome 

Circadian Rhythm Sleep-Wake Disorders Parasomnias 

*Positive response may indicate a Red Flag and requires further investigation.

How long does it take you to fall asleep?  
How many times do you wake up throughout the night?

Do you have di!culty falling asleep or staying asleep? Do you snore or stop breathing/gasp during sleep or
have you been told you do? 
Do you feel well-rested in the morning?  

Do you have an urge to move and/or discomfort in your legs
that is keeping you awake at night?  

Do you have nightmares?
Do you or your sleeping partner notice unusual or
troubling events during sleep?* (e.g. sleepwalking,
verbalizations, purposeful movements)

On average, how many hours do you sleep per night?
Consider work days versus days o�. 
Do you feel like you get an adequate amount of sleep?
If not, why? 

If you have the opportunity to sleep on your own schedule,
do you feel well rested? 
Has there been a recent change in your sleep patterns?
(e.g. shift work, deployment) 
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Figure 2. 
Diagnosis and Management of Insomnia 

Precautions & Contraindications
Benzodiazepine Receptor Agonists (BZRAs)

Short-term: Symptoms present < 3 months (often occurs in response to an identifiable stressor [e.g. mTBI])

Chronic: Symptoms occur at least  3 times/week and persist for at least 3 months

Diagnostic Criteria Evaluation Treatment Recommendations

Diagnostic criteria A-D must be met: 

Referral Criteria 

Additional treatment options

Pharmacologic

Insomnia is the most common sleep disturbance in the mTBI population

Insomnia
Severity Index
(ISI)

    Nonpharmacologic (preferred)
 -Cognitive Behavioral Therapy for Insomnia (CBT-I) or 
Brief Behavioral Treatment for Insomnia (BBTI): see mobile 
resources https://www.veterantraining.va.gov/sleep/index.asp
and https://mobile.va.gov/app/cbt-i-coach
if a qualified provider is not available
-Review https://health.mil/Sleep-and-TBI-FactSheet
 with patient*
-Auricular acupuncture with seed and pellet 

- Sleep maintenance:
    - Doxepin: 3–6 mg 30 min prior to bedtime for
      14–28 days
- Sleep onset & maintenance:
    - Eszopiclone: 1 mg at bedtime for 14 days
    - Zolpidem: 5 mg at bedtime for 14 days
- Sleep onset:
    - Zaleplon: 5–10 mg at bedtime for 14 days**

- Melatonin  (high quality): 1–5 mg (3 mg usual
dose) 60–90 min before bedtime

Scoring Criteria: 
> 14: Clinical
insomnia
> 11: Clinical
insomnia in
mTBI

A.  One or more of the following:
      1.     Di!culty initiating sleep
      2.    Di!culty maintaining sleep
      3.    Waking up earlier than desired
      4.    Resistance to going to bed on appropriate schedule
      5.    Di!culty sleeping without parent or caregiver
              intervention
B.  One or more of the following related to nighttime sleep
      di!culty:
      1.     Fatigue/malaise
      2.    Attention, concentration, or memory impairment
      3.    Impaired social, family, occupational, or academic 
             performance
      4.    Mood disturbance/irritability
      5.    Daytime sleepiness
      6.    Behavioral problems (e.g. hyperactivity,  impulsivity,
              aggression)
      7.    Reduced motivation/energy/initiative
      8.    Proneness for errors/accidents
      9.    Concerns about or dissatisfaction with sleep

C.  The reported sleep/wake complaint cannot be explained
       purely by inadequate opportunity (i.e. enough time
       is allotted for sleep) or inadequate circumstances
       (i.e. environment is conducive to sleep)

D. The sleep disturbance and associated daytime 
      symptoms are not solely due to another current sleep, 
      medical or mental  disorder, or medication/substance use

* Use only in conjunction with other appropriate interventions, such as CBT-I or BBTI, and not as a stand-alone treatment for insomnia.

** Zaleplon: consider using this short-acting agent rather than longer-acting agents in operational environments with unpredictable sleep-wake
schedules (can be administered up to 4 hours before the anticipated wake time).

Refer to Sleep Medicine if insomnia symptoms persist beyond a 2–4 week 
medication trial 
Consider early Sleep Medicine referral in patients with preexisting sleep 
condition
Consider early Psychological Health referral in patients with a comorbid
psychological health condition

Refer to a qualified CBT-I or BBTI provider

Benzodiazepines - Contraindicated following TBI: Use may impede neuronal recovery and negatively impact cognitive function.
Nonbenzodiazepines (eg, eszopiclone, zaleplon, zolpidem): As individuals with TBI have a higher reported rate of 
parasomnias, the use of nonbenzodiazepine BZRAs should be minimized/used with caution in this population.

FDA Boxed Warning: Serious side e"ects including death due to complex sleep behaviors such as sleepwalking or sleep driving. 
Contraindicated in patients who previously experienced complex sleep behaviors. Behaviors can occur at the lowest dose, after just one 
dose, and with or without concomitant alcohol or other CNS depressants. (Zolpidem may have higher risk of complex sleep behaviors.)
Caution: Nonbenzodiazepine BZRAs may interfere with cortical plasticity, and long-term use (>30 days) can result in 
tolerance, dependence, or abuse.
Caution: All nonbenzodiazepine BZRAs carry a risk of next-day psychomotor impairment. This risk is increased at higher 
doses, if taken with less than a full night of sleep (7 to 8 hours), and with longer-acting agents (e.g. eszopiclone). Avoid use in 
irregular/unpredictable sleep-wake schedules/environments.
Caution: Zolpidem has more CNS adverse e"ects (e.g. somnolence, hallucinations) reported compared to eszopiclone, and
zolpidem has been implicated in more emergency department visits (e.g. falls, head injuries) than any other psychiatric medication.

Minimize use within 3 months of TBI due to risk of cognitive impairment. Note: Doxepin is a TCA with anticholinergic activity at 
doses ≥ 25 mg. Conversely, low-dose doxepin is selective for H1 receptors, and no to very minimal anticholinergic side e"ects have 
been reported.

Abbreviations: CNS=central nervous system, mTBI=mild traumatic brain injury. 

Insomnia [G47.0X]

Anticholinergics - Caution:
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impairment, cognitive dysfunction, and impaired 
cortical plasticity.48,49 Additionally, nonbenzodiazepine 
BZRAs carry a US Food and Drug Administration (FDA) 
boxed warning due to the risk of complex sleep 
behaviors (eg, sleepwalking). As individuals with 
TBI have a higher reported rate of parasomnias, 
nonbenzodiazepine BZRAs should be used with caution 
in this population. Tricyclic antidepressants (TCAs) 
should also be minimized within 3 months following 
mTBI due to anticholinergic effects and risk of cognitive 
impairment. Low-dose doxepin, however, is selective for 
H1 receptors, and minimal, if any, anticholinergic effects 
have been reported at doses less than 25 mg.50 

Of note, the EWG encouraged caution when using 
medications that are not FDA approved for insomnia, 
including low-dose trazodone, which lacks outcomes 
data and can be associated with headache, somnolence, 
and other undesirable side effects in patients with mTBI.47 

Orexin receptor antagonists (eg, suvorexant) are a 
relatively new class of medications that block the binding 
of wake-promoting neuropeptides orexin A and B to 

receptors OX1R and OX2R, which is thought to suppress 
wake drive. Orexin receptor antagonists were considered 
but not included in this primary care recommendation 
due to the desire for more evidence, concerns regarding 
their long half-life requiring at least 7 hours of sleep, 
risk of daytime somnolence, and prior authorization 
requirements. However, orexin receptor antagonists are 
a reasonable option if pharmacotherapy is indicated and 
the patient has failed or experienced adverse effects with 
nonbenzodiazepine BZRAs or low-dose doxepin. Orexin 
receptor antagonists or low-dose doxepin can also be 
considered if patients are older or have cognitive 
dysfunction.51 

Results from limited studies in the TBI population 
indicate that melatonin and melatonin receptor agonists 
(ramelteon) may improve symptoms of insomnia and 
have a relatively benign side effect profile at low doses.52 

The EWG recommended melatonin as an alternative 
treatment option for insomnia but expressed concern 
regarding variability in composition as melatonin is a 
dietary supplement not regulated by the FDA. Providers 

Table 1. 
Components of CBT-I That Can Be Accomplished in the Primary Care Setting 
Primary care components of CBT-I 
Healthy sleep practices (healthy sleep practices are broadly applicable and should be 
encouraged after mTBI but are not a standalone treatment for any specific sleep disorder) 

AASM and Sleep Research Society recommend at least 7 h of sleep on a regular basis 
to promote optimal health 

Avoid stimulants such as caffeine, nicotine, and energy drinks at least 6 h before 
bedtime 

Avoid alcohol within 2 h of bedtime due to negative impact on sleep architecture 

Exercise regularly but avoid exercising within 2 h of bedtime 

Limit large/heavy meals and excessive fluid close to bedtime 

Promote a sleep-friendly environment: Minimize noise and light and maintain a cool 
but comfortable temperature 

Avoid use of smartphones and other light-emitting devices within 2 h of bedtime (light 
suppresses melatonin synthesis and secretion); use the night setting/blue light filter 
on devices when available 

Use bedroom only for sleep and intimacy 

Get exposure to natural light every morning 

Limit naps to ≤30 min and ≥7 h prior to desired sleep time 

Stimulus control: strengthen association between sleep and the sleep environment Remove TV, smartphone, and other electronic devices from bedroom 

Use bedroom only for sleep and intimacy 

Set a fixed wake time: Get up at the same time every morning (regardless of the 
amount of sleep obtained), even on weekends 

Avoid going to bed when experiencing strong emotions (eg, anxiety, anger, or fear) 

Go to bed only when tired and sleepy 

If unable to fall asleep within what is perceived to be 15–20 min: 
• Go to another room with dim, yellow light and perform a relaxing activity (avoid 

electronics and looking at the clock/time) 
• Return to bed when sleepy 
• Repeat as needed even after awakenings 

Relaxation therapy: counter-arousal strategies Try relaxation strategies before bedtime: 
• Progressive muscle relaxation 
• Mindfulness exercises/meditation 
• Breathing exercises 

Abbreviations: AASM = American Academy of Sleep Medicine, CBT-I = cognitive-behavioral therapy for insomnia. 
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can direct patients to quality supplements verified by 
independent organizations such as United States 
Pharmacopeia or National Sanitation Foundation. Of 
note, the EWG also discussed ramelteon but did not 
include this medication in the CR based on a cost-benefit 
analysis. Additionally, TRICARE-eligible beneficiaries 
can obtain melatonin at military pharmacies, as the 
Department of Defense Pharmacy and Therapeutics 
Committee voted to add melatonin to the Military Health 
System Genesis over-the-counter list in order to 
standardize dispensing of melatonin at military 
treatment facilities. 

OSA. An increased prevalence of OSA (a sleep-related 
breathing disorder) has been noted in SMVs, despite fewer 
traditional risk factors such as obesity or older age.53–55 

Deployment, TBI, and other medical and psychiatric 
conditions (eg, insomnia, PTSD, depression, and anxiety) 
have been associated with an increased risk of OSA.11,35,56–59 

Diagnosis and evaluation. OSA risk can be stratified using 
the STOP-BANG questionnaire, which assesses the 
presence/absence of 8 risk factors including age >50 years 
and body mass index >35 kg/m2.60 However, SMVs with 
OSA may not reach the threshold of suspicion for OSA 
diagnosis using the STOP-BANG and often do not adhere to 
the traditional OSA presentation. Generally, service 
members and OEF/OIF/Operation New Dawn (OND) 
veterans are younger, are not overweight, have a normal 
physical examination, and report more sleepiness and 
score higher on the Epworth Sleepiness Scale (ESS).54,55 

Additionally, the STOP-BANG has not been validated in 
populations with a high prevalence of OSA (eg, SMVs with a 
history of PTSD). 

The EWG concluded that a negative screen should not 
negate the need for a polysomnography (PSG) in these 
high-risk populations and recommended lowering the 
threshold for suspicion of OSA and referral to Sleep 
Medicine in the STOP-BANG. Generally, a clinician would 
refer to Sleep Medicine for PSG if the STOP-BANG 
indicated intermediate to high risk of OSA (≥3). 
However, the EWG recommended that SMVs scoring 
low risk (≤2) also be referred to Sleep Medicine if they 
also displayed other diagnostic criteria (eg, daytime 
sleepiness) or conditions associated with OSA such as 
cardiovascular, cerebrovascular, or pulmonary disease, 
mood disorders, PTSD, cognitive dysfunction, chronic 
insomnia, and chronic opioid use44 (Figure 3). 

Treatment. While there is a paucity of data assessing 
efficacy of positive airway pressure (PAP) therapy in 
patients with OSA and service-related disorders (eg, mTBI 
and PTSD), limited data do indicate that PAP therapy 
improves daytime sleepiness, quality of life, and nightmare 
frequency in SMVs with OSA and PTSD.61,62 However, the 
benefits of the therapy are often limited by lack of 
adherence.58 

Anxiety, PTSD, and comorbid insomnia have all been 
associated with low PAP adherence.58,63,64 In PTSD 

patients, common symptoms such as sleep 
fragmentation, recurrent awakenings, insomnia, and 
nightmares, as well as mask discomfort and 
claustrophobia, have been identified as barriers to 
optimal PAP usage.64 Furthermore, even when PTSD 
patients are adherent, response to PAP therapy can be 
blunted compared to patients without PTSD.61 

Primary care methods to increase PAP adherence 
include ensuring close follow-up with Sleep Medicine 
prior to and following PAP therapy initiation, 
desensitization strategies, and educational, behavioral, 
and supportive interventions (Figure 3).65,66 Appropriate 
treatment of any co-occurring, contributory conditions 
such as PTSD and insomnia will also help improve PAP 
adherence. Patients with comorbid PTSD may benefit 
from prazosin therapy, and patients with PTSD or sleep 
initiation insomnia may benefit from nonbenzodiazepine 
BZRAs. Additionally, awareness of alternate OSA 
treatment options can help PCMs educate reluctant 
patients. Portable PAP machines are available as well as 
mandibular advancement devices (MADs). In a 
randomized crossover trial of 35 veterans with OSA and 
PTSD, veterans were significantly more adherent to and 
preferred MAD over PAP therapy, and both therapies 
achieved equivalent health outcomes.67 MAD also 
confers the added benefit of managing bruxism, a 
parasomnia that can also occur after mTBI. 

Parasomnias. Parasomnias can be precipitated/ 
exacerbated by sleep deprivation or fragmentation, both 
common after mTBI. Parasomnias are disruptive sleep 
disorders that involve undesirable physical events or 
experiences that occur while falling asleep, sleeping, or 
waking from sleep (eg, confusional arousals, sleep paralysis, 
sleepwalking, TRN, rapid eye movement [REM] sleep 
behavioral disorder [RBD], and TSD) (Figure 4). 

Confusional arousals and sleep paralysis. Confusional 
arousals and sleep paralysis, while generally not associated 
with TBI, occur often and can be managed in the primary 
care setting. Confusional arousals are characterized by 
episodes of mental confusion or disoriented behavior (eg, 
nonsensical verbalizations and nonpurposeful movements) 
during an arousal or awakening from sleep.68 Sleep 
paralysis is characterized by partial or complete temporary 
inability to move or call out and is often accompanied by 
vivid and frightening visual, tactile, or auditory 
hallucinations that occur upon awakening or falling 
asleep.68 Confusional arousals and sleep paralysis are benign 
in nature and can generally be managed through healthy 
sleep practices: https://health.mil/Sleep-and-TBI- 
FactSheet.31 

Sleepwalking. Although also not generally associated with 
TBI, sleepwalking warrants mentioning due to potential 
safety concerns, especially in the context of military 
operational requirements. Creation of a safe sleep 
environment (eg, locking doors, securing weapons, and 
sleeping separately if risk of injury) is indicated as well as 
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Figure 3. 
Diagnosis and Management of Obstructive Sleep Apnea 

Obstructive Sleep Apnea (OSA) [G47.33]

Diagnostic Criteria Evaluation Treatment Recommendations

OSA is estimated to occur in one-third or more of service members with a history of TBI. An increased prevalence of OSA with comorbid
insomnia has also been noted in the military population.

Polysomnography (PSG) reported Apnea-Hypopnea Index 
(AHI) ≥ 5 per hour of sleep plus one or more of the 
following: 

1.   Daytime sleepiness, fatigue, insomnia, or
      other symptoms leading to impaired
      sleep-related quality of life

2.  Waking up with breath-holding, gasping, or choking
      
3.  Witnessed snoring [R06.83], breathing interruptions,
      or both during sleep

PSG reported AHI ≥ 15 per hour of sleep regardless of the  
presence of associated symptoms

OR

STOP-BANG 
questionnaire* 
Physical Exam: Typically 
normal in Active Duty 
Service Member

-Overweight (BMI > 25 kg/m2)

- Neck circumference: ≥ 16”
  female; ≥ 17” male

-Excessive oropharyngeal 
tissue (Mallampati classification) 

-Retrognathia

Referral Criteria 

See below for referral based on STOP-BANG screening results*
Ensure follow-up with Sleep Medicine 4 weeks after therapy initiation, then at
least annually 

Treatment to be initiated and managed by 
Sleep Medicine and typically includes: 
Continuous Positive Airway Pressure 
 (CPAP) therapy, oral appliance therapy
(mandibular advancement devices 
[MADs]) 

Review CPAP Adherence Pearls**

Behavioral modifications: weight loss, alcohol
 avoidance, smoking cessation

*Recommended STOP-BANG Interpretation for Service Members and Veterans

OSA Risk Scoring Interpretation

Low 0–2 Yes responses

Intermediate 3–4 Yes responses

High 5–8 Yes responses

High ≥ 2 Yes to the STOP questions & BMI >35 kg/m2

High ≥ 2 Yes to the STOP questions & neck circumference 
≥17” male or ≥16” female 

High ≥ 2 Yes to the STOP questions & male gender

Refer to Sleep Medicine ONLY if other diagnostic 
criteria or conditions associated with OSA (e.g.,
chronic insomnia, depression, PTSD) are present 

Refer to Sleep Medicine

Deployment/Remote Duty Station Considerations 

**CPAP Adherence Pearls

Portable treatment options: MADs, expiratory positive airway pressure devices, and portable PAP machines

Treatment options for suspected OSA without access to Sleep Medicine: Non-supine positional therapy, such as tennis ball on the back or an  
alarm device when supine, (may be appropriate in younger patients with supine disease who have mild OSA and are not obese); inhaled nasal 
steroids for chronic congestion; discontinuation of sedating medications; behavioral modifications

Abbreviations: BMI=body mass index, PTSD=posttraumatic stress disorder.

1.     Desensitization strategies: wear positive airway pressure (PAP) mask while watching TV/relaxing at night for several nights prior to connecting  
        to the machine.  Patients with comorbid PTSD may also benefit from prazosin therapy.

2.    Appropriate use of inhaled nasal steroids for indicated conditions such as chronic nasal congestion due to rhinitis or nasal polyps. (Use in the 
        absence of these conditions has not been shown to improve PAP adherence).
        3.    Educational, behavioral, and supportive interventions (e.g. CBT, motivational interviewing, and education on CPAP benefits and OSA risks)
        can improve adherence.
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Figure 4. 
Diagnosis and Management of Parasomnias 

Parasomnias

Diagnostic Criteria Treatment Recommendations Referral Criteria

Parasomnias: A category of sleep disorders that involve undesirable physical events or experiences that occur while falling asleep, sleeping, 
or waking from sleep. Parasomnias can be precipitated/exacerbated by sleep deprivation or fragmentation, both common after mTBI.

Confusional Arousals
1.   Episodes of mental confusion or disoriented behavior during an 
      arousal or awakening from sleep
2.   Behaviors include nonsensical verbalizations and non-purposeful 
      movements
3.   Patients typically have no memory of the event

Most commonly caused by unhealthy sleep practices

Sleepwalking [F51.3]

1.   Begins as a confusional arousal followed by ambulation from bed
2.  Slow and quiet ambulation, occasionally with more agitated 
     behaviors
3.  Patients typically have no memory of the event

Sleep Paralysis
1.   Partial or complete temporary inability to move or call out, often 
      accompanied by hallucinations
2.   Vivid and frightening visual, tactile, or auditory hallucinations
3.   Occurs upon awakening or falling asleep
4.   Patients are able to recall the event

Patients may report event as a nightmare
Trauma-Related Nightmares

Nightmares are often underreported by military personnel and are 
associated with increased suicidal ideation. Patients may report
insomnia symptoms due to attempts to avoid sleep and/or frequent 
awakenings.

REM Sleep Behavioral Disorder (RBD) [G47.52]

Patients are typically able to recall the event 
Trauma-Associated Sleep Disorder is a novel parasomnia similar to RBD. 
In addition to symptoms seen in RBD, there is an inciting traumatic 
experience, clinical features of trauma related nightmares, and  
sympathetic activation (tachycardia, night sweats).

*Prazosin Titration
Initially 1 mg at bedtime; after 2–3 days increase dose to 2 mg; titrate dose by 1–5 mg every 7 days up to max 10 mg/day in females and 15 mg/day  
in males

Typical e!ective adult dosing range: 4–8 mg (most patients require greater than 5 mg/night)  

Note: While evidence is equivocal, prazosin has demonstrated benefit in the active-duty population.

1.    Recurrent dysphoric, well-remembered dreams with vivid,
       distressing content that is related to traumatic event(s)
2.    Results in disturbed, fragmented sleep

1.    Repeated episodes of dream enactment behaviors including 
       vocalization and/or purposeful body movements (e.g. 
       fighting or struggling)
2.    Episodes occur during REM sleep as determined by PSG or clinical 
       history of dream enactment behaviors
3.    PSG shows REM sleep without atonia
4.   The sleep disturbance is not better explained by another sleep 
       disorder, mental disorder, medication, or substance abuse

    Nonpharmacologic
- Provide reassurance on the benign
   nature
- Review 
  https://health.mil/Sleep-and-TBI-FactSheet
  with patient; emphasize abstaining
  from alcohol
 

None indicated
Consider referral to Sleep  
Medicine if symptoms  
persist

      Nonpharmacologic
- Create safe bedroom
   environment, to include locking doors 
   and securing weapons
-  Sleep separately from bed partner if 
   risk of injury

Immediate Referral to  
Sleep Medicine

     Nonpharmacologic
- Provide reassurance on the benign 
  nature
-  Review
  https://health.mil/Sleep-and-TBI-FactSheet
   with patient

None indicated
Consider referral to Sleep  
Medicine only if  
symptoms persist or
cause significant distress

    Nonpharmacologic
- Review
  https://health.mil/Sleep-and-TBI-FactSheet
  with patient
- Imagery Rehearsal Therapy (refer to 
  Psychological Health)

Refer to Psychological  
Health as nightmares  
may be secondary to PTSD

If no response to prazosin
by 8 weeks, consider
referral to Sleep Medicine

     Nonpharmacologic
- Create safe sleep environment to 
   include locking doors and securing 
   weapons
-  Sleep separately from bed partner if risk
   of injury

Immediate Referral to  
Sleep Medicine

     Pharmacologic
-Prazosin: Proper titration required*
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immediate referral to Sleep Medicine for assessment and 
management. 

TRN. TBI and PTSD commonly co-occur, especially in 
SMVs,18 and TRN are considered a hallmark symptom of 
PTSD,25,26 suggesting an increased incidence/prevalence of 
nightmares relative to the non-TBI population. Nightmares 
are often underreported by military personnel and are 
associated with increased suicidal ideation. Patients may 
report insomnia symptoms due to attempts to avoid sleep 
and/or frequent awakenings.69 

Treatment. The EWG recommended imagery rehearsal 
therapy70 and prazosin for the treatment of nightmares in 
SMVs. Imagery rehearsal therapy is a brief cognitive- 
behavioral intervention designed to destigmatize 
nightmares and rescript and rehearse repetitive disturbing 
dreams to reduce distress.70 While the efficacy of prazosin 
for nightmares has recently been questioned,71 prazosin 
has demonstrated benefit in SMVs.72 SMVs with higher 
sympathetic activation may be more likely to benefit from 
prazosin.71,72 Prazosin’s antiadrenergic activity blunts 
the persistent nocturnal elevation in noradrenergic 
activity implicated in TRN and the hyperarousal state of 
PTSD. Prazosin may have failed to demonstrate this 
benefit due to the lack of high sympathetic activation in 
the study population.71 Further supporting this theory, 
prazosin has been shown to be effective in TSD, a 
disorder also characterized by noradrenergic 
hyperarousal.73 

Decreased efficacy of prazosin for nightmares may 
also occur due to untreated OSA. In patients with OSA 
and nightmares, PAP therapy has been associated with 
decreased nightmare frequency.62 As TRN are a 
component of PTSD, and PTSD and OSA commonly co- 
occur in SMVs,58 screening for and treating comorbid 
OSA is imperative to effectively managing nightmares. 
Additionally, the EWG noted that antidepressants, which 
are commonly prescribed for PTSD and TBI patients, 
can precipitate/exacerbate nightmares, as well as dream 
enactment behaviors (DEBs), potentially counteracting 
the effects of prazosin. 

RBD. RBD is characterized by repeated episodes of 
DEBs including vocalizations and/or purposeful body 
movements (eg, fighting or struggling) with loss of atonia 
during REM sleep. Studies suggest that RBD or symptoms 
of RBD are associated with neurodegeneration, OSA, TBI, 
PTSD, and antidepressant use. Untreated OSA can present 
with RBD-like symptoms, but these symptoms will resolve 
with effective treatment (eg, PAP).74 

TSD. TSD is a novel parasomnia similar to RBD. 
In addition to the symptoms seen in RBD, TSD is 
characterized by an inciting traumatic experience, clinical 
features of TRN, and autonomic hyperarousal (eg, 
tachycardia and night sweats). Complicating the clinical 
presentation, TSD shares clinical features and is commonly 
comorbid with PTSD and OSA.27,28 Patients presenting with 
sleep complaints and a history of trauma should be 

screened not only for symptoms of PTSD but also for 
symptoms consistent with TSD. However, as with RBD, 
providers must remain cognizant that occult OSA increases 
the risk for many of these same symptoms (eg, autonomic 
hyperarousal and DEBs), which can benefit from effective 
treatment (eg, PAP). 

DEBs characteristic of both RBD and TSD can pose a 
safety risk to the individual or their bed partner and 
creating a safe sleep environment (eg, locking doors, 
securing weapons, and sleeping separately if risk of 
injury) is indicated as well as immediate referral to Sleep 
Medicine for assessment and management. 

CRSWDs. CRSWDs are characterized by a chronic 
misalignment between the preferred sleep-wake schedule 
and internal circadian clock, for example, wanting to sleep 
from 2300 (11 PM) until 0700 (7 AM) but only being able to 
sleep from 0300 (3 AM) until 1100 (11 AM). CRSWDs can be 
caused by extrinsic (eg, timing of light exposure) or intrinsic 
factors (malfunction of the circadian system, perhaps 
worsened by TBI). The sleep-wake pattern must be 
accompanied by symptoms of insomnia, EDS, or both. The 
specific CRSWD is further delineated depending on the 
CRSWD subtype.68 Two intrinsic CRSWDs that can occur 
in patients with TBI are delayed sleep-wake phase disorder 
and irregular sleep-wake rhythm disorder.24 SWD, an 
extrinsic CRSWD, occurs due to misalignment between the 
endogenous circadian rhythm and the imposed work 
schedule, which can be a common occurrence due to 
military requirements (eg, deployments and high 
operational tempo),16 and can impede recovery 
following mTBI. 

In the primary care environment, CRSWDs should 
be assessed through clinical interview, sleep diary, and 
(if possible) actigraphy monitoring for 7–14 (work 
and free) days. Symptoms of CRSWD are often 
misattributed to insomnia24; however, CRSWD should 
be suspected if patients attain quality sleep when on 
their preferred sleep-wake schedule. Treatment of 
circadian dysregulation depends on the subtype and 
includes strategically timed blue light therapy and 
melatonin.9 Impact of light exposure, poor sleep 
practices, and comorbid depression should also be 
considered. 

ISS. While evidence is lacking regarding the prevalence 
of ISS post-TBI, ISS is prevalent in the military population 
due to unique stressors (eg, high operational tempo)16 as 
well as in the general population. The AASM and the 
Sleep Research Society recommend at least 7 hours of 
sleep for adults on a regular basis to promote optimal 
health. However, more than one-third of adults in the US 
report less than 7 hours of sleep per 24 hours.75 

ISS is characterized by EDS due to volitional curtailed 
sleep68 and is associated with numerous adverse effects 
and health outcomes (eg, cognitive impairment, reduced 
performance, and increased risk of accidents)16,17,75 and 
can impede recovery from TBI. 
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Symptoms associated with ISS include EDS, 
depression, fatigue, lethargy, cognitive difficulties, and 
irritability. ISS symptoms can be misattributed to 
insomnia; however, given the opportunity, patients with 
ISS will fall asleep rapidly, while patients with insomnia 
often report difficulty initiating or maintaining 
sleep. Evaluation and management of ISS consists of 
tracking sleep via a sleep diary for 7–14 (work and free) 
days, as well as implementation of healthy sleep practices 
(refer to https://health.mil/Sleep-and-TBI-FactSheet for 
a patient handout)31 and lifestyle or shift work 
modifications to allow for sufficient sleep time. 

RLS. RLS may be increased in the TBI population.23 RLS 
is a clinical diagnosis characterized by an unpleasant or 
uncomfortable urge to move the limbs (usually the legs). 
Symptoms occur or worsen during periods of rest or 
inactivity, particularly in the evening, and are alleviated 
with movement.76 

Nonpharmacologic treatment measures include 
applying warm compresses to the affected area, 
weighted blanket, and compression stockings at night. 
Pharmacologic measures include repletion of low ferritin 
levels (≤75 mcg/L), and γ-aminobutyric acid analogs 
(eg, gabapentin enacarbil). Dopaminergic agents (eg, 
pramipexole and ropinirole) are not recommended in 
the TBI population due to the potential to precipitate/ 
exacerbate parasomnias and behavioral disturbances 
such as impulse control.77 

During sleep, patients with RLS may experience 
repetitive, highly stereotyped movements of the limbs, 
referred to as periodic limb movements of sleep (PLMS).76 

PLMS are not specific to RLS and can occur in healthy 
older adults and are associated with other conditions 
including OSA. Patients who are unresponsive to RLS 
treatment, report continued functional impairment, or 
screen positive for OSA should be referred to Sleep 
Medicine. If present, treatment of comorbid OSA may 
decrease PLMS and RLS symptoms.78 

CONCLUSION 

In summary, insufficient sleep and disturbed sleep as 
well as clinical sleep disorders, such as insomnia and OSA, 
are very common and are associated with worsened 
outcomes following mTBI. Indeed, insufficient and 
disturbed sleep can precede, exacerbate, or prolong many 
of the most common sequelae of mTBI, including PTSD, 
depression, pain, and cognitive complaints. Early 
identification and targeted treatment for insufficient and 
disturbed sleep is vital for improved outcomes following 
mTBI. TBICoE therefore assembled a national EWG of 
SMEs to develop actionable recommendations for the 
management of insufficient and/or disturbed sleep 
following mTBI for non–sleep specialists seeking to 
deliver evidence-based, patient-centered care. 
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Supplementary Table 1. EWG Members  

Name Service Specialty 
EWG Small 
Group 

LTC Vince 
Capaldi Army MD, Board Certified Psychiatry/Sleep 

Diagnostics & 
Outcomes 

Dr. Michael 
Jaffee CIV MD, Board Certified Neurology/Sleep 

Diagnostics & 
Outcomes 

Dr. Christine 
Macdonald CIV PhD, Professor of Neurological Surgery U Wash 

Diagnostics & 
Outcomes 

Dr. Una McCann CIV MD, Board Certified Psychiatry 
Diagnostics & 
Outcomes 

Dr. Risa 
Richardson VA PhD, Neuropsychology 

Diagnostics & 
Outcomes 

Dr. Laura Bajor VA MD, Board Certified Psychiatry Interventions 

Dr. Megan Ehret CIV PharmD, Board Certified Psychiatric Pharmacist Interventions 
Dr. Gena 
Glickman CIV 

PhD, Professor of Psychiatry & Neuroscience 
USUHS Interventions 

Daniel Kim CTR (serving Navy) LCSW, CBT specialist Interventions 
Dr. Christopher 
Lettieri Army (ret) MD, Board Certified Pulmonology/Sleep Interventions 
Maj Matthew 
Puderbaugh AF DO, Primary Care (end user) Interventions 
LCDR Kent 
Werner Navy MD, Board Certified Neurology/Sleep Interventions 

Jesse Dedrick Army (ret) FNP-BC, Primary Care (end user) Management 
Dr. Robert 
Koffman Navy (ret) MD, Board Certified Psychiatry, CAM specialist Management 

Miriam Roth CTR (TBICoE) PA-C, Primary Care, (end user) Management 
Dr. Emerson 
Wickwire CIV 

PhD, Professor of Psychiatry and Medicine at 
UMD Management 

Dr. Jennifer Bell CIV MD, Psychological Health Center of Excellence Military Specific 
CPT Kristopher 
Hasenauer 

Army NG, 
USSOCOM PA-C, Primary Care (end user) Military Specific 

Dr. William 
Highlander CIV (serving Navy) MD, Board Certified Neurology/Sleep Military Specific 
LCDR Rebecca 
Rausa  Navy PA-C, Primary Care (end user) Military Specific 
COL Brian 
Robertson Army MD, Board Certified Pediatrics/Sleep Military Specific 

Dr. Marc Silva VA PhD, Neuropsychology Military Specific 
COL Vincent 
Mysliweic Army MD, Board certified Pulmonology/Sleep N/A 
Dr. Christopher 
Spevak CIV MD, Pain Management N/A 



Supplementary Table 2. EWG Questions 

The EWG members were asked to answer the following questions in preparation for the EWG meeting. 
Instructions included to consider the scope of the clinical recommendation in their responses (practical 
primacy care management of common sleep disturbances and disorders in active-duty service members 
and veterans post mTBI) and to synthesize the available evidence and their clinical experience into a 
consolidated conclusion.  

EWG Questions 
All 1. What Sleep domains are important to address in managing mTBI? 
Diagnostics & 
Outcomes 

1. What are the recommended screening, evaluation and diagnostic measures? (Consider predictive 
value, sensitivity and specificity)  
2. Identify effective subjective measures/diagnostic tools for sleep disturbances post mTBI  
3. Identify effective objective measures/diagnostic tools for sleep disturbances post mTBI (e.g., 
biomarkers) 
4. Do you see discrepancies in objective vs. subjective measures (e.g., actigraphy vs. self-report)? If so, 
how would you describe the relationship and underlying cause? How do you manage this? 
5. What ISI cut off do you use for the diagnosis of insomnia in your practice? 
6. What are the recommended outcome measures? (e.g., functional, physical, social, QOL, satisfaction 
with life); (consider predictive value, sensitivity and specificity)     
7. At what time points should these outcome measures be assessed? 
8. What are the most meaningful/impactful outcomes to you and to your patients? 

Interventions 1. Are there any updates and/or new effective non-pharmacological strategies/interventions for the 
various sleep disturbances/disorders?  
2. Are there any updates and/or new effective pharmacological strategies/interventions? (Consider 
supplements, updates to medication warnings, implications for the active-duty population) 
3. Are there any updates and/or new effective CAM strategies/interventions? 
4. Are there any updates and/or new effective combination strategies/interventions? 
5. Are there any updates and/or new effective Assistive Technology/Applications 
strategies/interventions? 
6. Is there evidence to support the order of interventions? (e.g., non-pharm prior to pharm). 

Management 1. Identify the most significant contributing factors to sleep disruption/poor sleep outcomes/prolonged 
recovery trajectory/development of chronicity (Consider history, co-morbidities (including other sleep 
disorder diagnoses), point of injury factors, mechanism of injury, demographics, bidirectional 
relationships (e.g., sleep and PTSD)) 
2. How does the presence of contributing factors impact management of sleep disturbances? (e.g., 
timing, diagnostics, interventions, methods, duration, frequency, intensity) 
3. What is the recommended patient education?  (Consider timing, methods) 
4. How does management of sleep disturbances differ based on phase of recovery/time of 
presentation? (acute, sub-acute, chronic) 
5. What criteria determine when a patient receiving PCM sleep care should be referred to a specialist? 
(e.g., red flags (to include immediate command notification)) 

Military 
Specific 
Considerations 

1. What specific factors need to be considered in managing sleep disturbances in active-duty service 
members and veterans? (Consider cultural, operational, training, etc.) 
2. What specific factors need to be considered in managing sleep disturbances in Female service 
members and veterans? 
3. What factors need to be considered for delivery of care in deployed vs. non-deployed settings, 
combat vs. non-combat settings? 
4. What driving precautions do you recommend, under which circumstances? (e.g., caution against the 
operation of heavy machinery) 
5. What adaptions in diagnostic and/or treatment delivery need to be made for management of sleep 
disturbances by tele-health? 
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