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Management of Sleep Disturbances Following  
Concussion/Mild Traumatic Brain Injury: Guidance for Primary 
Care Management in Deployed and Non-Deployed Settings

Introduction
More than 294,000 service members sustained a traumatic brain injury (TBI) between 2000 and 2013 with 82.5 percent of these 
classified as mild traumatic brain injury (mTBI), also known as concussion.1 While symptoms are common in the immediate 
post-concussive period, most people who sustain a concussion completely recover within days to weeks. However, a small 
subset of individuals, most notably those with pre-existing and co-occurring conditions, experience persistent symptoms 
that interfere with function.2 Sleep disturbances are commonly associated with concussion in the acute, sub-acute and 
chronic stages, and manifest as difficulty initiating and maintaining sleep or non-restorative sleep.3,4,5 Sleep disruption has 
a negative effect on the neural remodeling necessary for recovery from brain injury and may prolong post-injury recovery 
by impeding restorative processes occurring during sleep.6 A sleep disturbance associated with concussion exacerbates 
symptoms such as pain and irritability and negatively impacts cognition, social functioning, response to rehabilitation and 
return to work.7,8 Stabilizing sleep diminishes post-traumatic headaches.9 Additionally, sleep disturbances after concussion 
may partially mediate the development of post-traumatic stress disorder (PTSD) or depression.10

Individuals who sustain a concussion are affected by sleep disturbances more than those with severe TBI.11,12 The prevalence 
rates of insomnia, circadian rhythm sleep-wake disorders (CRSWD) and obstructive sleep apnea (OSA) are substantially 
higher in the concussion population than the general population.13 Military deployments further increase the risk for the 
onset or exacerbation of sleep difficulties given the crowded sleeping conditions, loud noise exposure and irregular sleep-
wake cycles.14 Nearly all service members with combat-related TBI report sleep disturbances.15

Insomnia is the most common sleep disturbance following concussion with reported prevalence rates ranging from 21 
percent to 93 percent.16,17,18,19,20 CRSWD also occurs in a substantial number of patients after concussion presenting with 
insomnia complaints.21,22 OSA occurred in 34.5 percent of service members who sustained a TBI in a 2012 retrospective 
study of a predominantly mTBI population (84.5 percent).15

Background
This clinical recommendation (CR) and the companion clinical support tool (CST) represent a review of currently published 
literature and expert contributions from the Defense Centers of Excellence for Psychological Health and Traumatic Brain 
Injury (DCoE) in collaboration with clinical subject matter experts representing the academic, research and civilian 
sectors; the Defense Department (DoD) Armed Forces; and the Department of Veterans Affairs (VA).* Representatives 
from the Defense Department TBI Quad Services – Army, Navy, Marine Corps, Air Force – Defense and Veterans Brain 
Injury Center (DVBIC), Army Medical Research and Materiel Command, Joint Trauma Analysis and Prevention of Injury 
in Combat program, National Intrepid Center of Excellence, U.S. Central Command, Readiness Division of the Defense 
Health Agency, the Coast Guard and VA have reviewed this recommendation. Provider judgment and operational 
requirements may supersede any recommendation for an individual patient. Each service may mandate service specific 
requirements regarding concussion and the management of sleep disorders.

Summary
Sleep disorders commonly occur following concussion.15 The assessment and effective treatment of sleep disorders is 
essential for holistic care. Improved sleep positively impacts other symptoms that occur after a concussion, functional 
status and overall quality of life.7,8,9 This CR provides guidance for the primary care manager (PCM) in deployed and 
non-deployed settings for the assessment and management of the most common sleep disorders occurring after 
concussion: insomnia, CRSWD and OSA. All patients presenting with symptoms following concussion should 
be screened for the presence of a sleep disorder. Insomnia is the most common sleep complaint after concussion, 
and the initial diagnosis and management is facilitated by a focused sleep assessment and interview. Key elements of the 
interview and history, components of the physical exam, objective studies, and patient completed self-report measures 
(rating scales and questionnaires) are useful in the diagnosis and evaluation of sleep disorders. Non-pharmacological 
measures emphasizing stimulus control are the foundation of good insomnia care. The addition of a sleep medication 
may be necessary to augment these measures. The presence of other medical conditions or medications may have an 
additional adverse effect on sleep. Appropriate referral for specialty care may be necessary after the initial management 
of chronic insomnia and is often necessary for other sleep disorders including CRSWD and OSA. The assessment and 
management of sleep disorders is a vital part of patient care after a concussion.

* A full list of working group participants may be viewed at: dvbic.dcoe.mil/cr-working-groups

https://dvbic.dcoe.mil/material/management-sleep-disturbances/clinical-support-tool
dvbic.dcoe.mil/cr-working-groups
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Clinical Algorithm 

The following algorithm is a guide for primary care managers (PCM) for screening and initial assessment of sleep 
disturbances in a service member or veteran after concussion. This algorithm is fully explained including sleep 
disorder diagnostic criteria, screening recommendations and primary care treatments in the companion CST.

               • Patient presents to primary care provider 
                  with symptoms after a concussion/mTBI 

• Ask sleep interview question 

Circadian Rhythm 
Sleep-Wake Disorders 

Obstructive Sleep Apnea Insomnia 

Follow concussion/mild TBI 
care guidelines  

Short-Term Insomnia 

Chronic Insomnia 

Are sleep-specific red 
flags present? 

< 3 months

Response to sleep 
   interview question   

YesYes

Yes

No
No

No

• Identify co-morbid conditions
• Discuss stimulus control
  and sleep hygiene 
• Administer Insomnia Severity Index 
• Differential diagnosis

Focused sleep 
assessment  

Refer as appropriate

Focused Sleep Assessment 
The clinical interview (see Table 1.0) is a critical component in the assessment of patients who have a sleep disturbance.23 
The clinical interview establishes the symptom picture as well as the duration, TBI severity and consequences of the sleep 
disturbance. Familial, social or occupational roles, as well as mood and cognitive complaints may be adversely affected by 
disturbed sleep. An assessment of the three “Ps” — predisposing, precipitating and perpetuating factors — are a central 
focus of the clinical interview. Important aspects of the physical examination for assessment of all sleep disturbances 
include blood pressure, neurological status and an evaluation for obesity including body mass index (BMI).

Sleep Interview Question
Given the high incidence of sleep disturbances in patients after a concussion and the potential benefits of improved 
sleep on a wide range of symptoms, all symptomatic patients should be screened for common sleep disorders. Patients 
may have a sleep disturbance that existed prior to the concussion, as a consequence of concussion or diagnosed after 
concussion. During the patient interview, the following question is recommended: Are you experiencing frequent 
difficulty falling or staying asleep, excessive daytime sleepiness or unusual events during sleep? 
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Key elements of the interview and history, components of the physical exam, objective studies, and patient completed 
self-report measures (rating scales and questionnaires) are useful in the diagnosis and evaluation of sleep disorders.24 
Use of a sleep diary to establish a record of the patient’s sleep patterns can be of additional benefit in the sleep evaluation.
Patients with sleep disturbance usually describe one or more of the following symptoms:

• Difficulty initiating sleep
• Difficulty maintaining sleep
• Excessive daytime sleepiness
• Unusual events during sleep such as nightmares, abnormal behaviors, sensations or movements

These categories of sleep complaints are not mutually exclusive. A specific sleep disorder may be associated with one or 
more types of these problems. The patient’s presenting symptoms, history and physical examination assist the provider 
in discriminating whether the reported sleep disturbance is due to one or more primary sleep disorder(s) or other factors 
such as a co-morbid condition, the adverse effects of medication or poor sleep hygiene. Poor sleep hygiene refers to 
sleep practices or activities that are inconsistent with good sleep quality as they increase arousal or directly interfere with 
sleep. Examples of poor sleep hygiene practices include irregular sleep scheduling and the use of alcohol, caffeine or 
nicotine close to bedtime.25

Table 1.0  Focused Sleep Assessment
Area of Assessment Examples
Symptoms Difficulty initiating and/or maintaining sleep, non-restorative sleep, night-

mares, snoring, awakening with gasping and choking, fatigue, tiredness 
or drowsiness during the daytime 

Consequences Cognitive impairment, mood disturbances, irritability, decrease in 
functional ability, role interference (family, social, academic, occupational)

Predisposing factors Pre-concussion sleep pattern, prior history of a sleep disturbance, 
excessive weight, increasing neck circumference, narrow upper airway, 
older age, genetic factors, mood disturbances, anxiety or preoccupation 
concerning sleep quality, medications, other co-morbid behavioral health 
or medical conditions

Precipitating factors Concussion, deployment, acute stress
Perpetuating behavioral factors Napping, excessive caffeine/stimulant use, irregular sleep schedule 

Watching TV, reading, working on a computer, or playing video games while in 
bed

Perpetuating environmental factors Light, noise, travel, time zone changes
Perpetuating psychosocial factors Familial stress, inadequate social support system, financial stress, safety 

concerns or other worries
Perpetuating occupational factors Shift work, standing watch, duty schedule incompatible with preferred 

sleep schedule, work stressors
Perpetuating physical factors Pain, discomfort, tinnitus
Perpetuating lifestyle factors (habits) Alcohol use, diet, smoking, limited physical activity, family and 

community obligations
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Differential Diagnosis
The initial assessment will assist in the differential diagnosis of the three most common sleep disorders after concussion: 
insomnia, CRSWD and OSA.31 The newly revised third edition of the International Classification Sleep Disorders (ICSD) 
from the American Academy of Sleep Medicine (AASM) delineates diagnostic criteria for insomnia as well as minor 
changes in terminology.32 Short term insomnia disorder, previously known as acute insomnia, has symptoms present for 
less than three months. Circadian rhythm sleep disorders (CRSD) are now called circadian rhythm sleep-wake disorders 
(CRSWD). Table 3.0 provides the AASM diagnostic criteria from the third edition and the ICD-9 descriptions of each of 
these disorders along with proposed ICD-10 codes in parentheses.32

Table 2.0 Common Co-Morbidities With Sleep Disturbances Following Concussion
Category Examples of specific disorders, conditions or symptoms
Medical Disorders Headache, chronic pain, endocrine abnormalities (anterior pituitary deficiency, 

hypothyroidism, adrenal insufficiency)29

Psychological Health Disorders PTSD, generalized anxiety disorder, panic disorder, major depressive disorder, 
adjustment disorders, alcohol or drug use/dependence/withdrawal

Adverse Effects of Medication Opioids, benzodiazepines, amphetamines, beta-adrenergic drugs used to 
treat asthma, selective serotonin reuptake inhibitors (SSRI), steroids, clonidine, 
theophylline30
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Identification of Co-Morbid Conditions
Sleep disruption in military personnel following concussion, particularly in those with combat-related trauma, is often 
accompanied by other co-morbid conditions including headache, pain, mood and anxiety disorders.15 (See table 2.0). 
Individuals with PTSD, whether diagnosed or undiagnosed, and those exposed to a traumatic event, may be more likely 
to experience a sleep disturbance such as insomnia or adult nightmare disorder.26,27 Differentiating between idiopathic 
nightmare disorder and nightmares associated with PTSD may require a referral to Behavioral Health or Sleep Medicine. 
An anxiety disorder post-injury is a more significant predictor of sleep disruption than pain, other co-
morbid conditions or the adverse effects of medications.3 Pain medications as well as medications used to treat 
other common health conditions can have an untoward effect on the sleep-wake cycle. Somnolence is a common side 
effect of opioid medication; sedation is a common side effect of benzodiazepines.28 Antidepressant drugs can improve 
or disturb sleep depending on the drug and dosage. Clinical judgment will inform the treatment plan and whether to treat 
the co-morbid disorder first, concurrently with the sleep disorder or subsequent to the treatment of the sleep disorder.

Sleep Red Flags
Subjective complaints of significant sleepiness by patients in occupations where somnolence would jeopardize the safety 
of themselves or others require a priority referral to a sleep medicine specialist. Patients with behavioral or emotional 
symptoms and a severe sleep disturbance should be assessed for danger to themselves or others and receive immediate 
referral to the emergency department or psychiatry if suicidal risk or other similar concerns are present.
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Table 3.0 Diagnostic Criteria of Sleep Disturbances Following Concussion*
Insomnia Disorders

Short-term insomnia disorder:
Sleep disturbance and associated daytime symptoms are present several days per week and for less than 
three months

Chronic insomnia disorder:
The sleep disturbance and associated daytime symptoms that occur at least three times per week and have 
been present for at least three months

Criteria A-D must be met for both short-term and chronic insomnia
A. The patient reports one or more of the following:

1. Difficulty initiating sleep
2. Difficulty maintaining sleep 
3. Waking up earlier than desired 
4. Resistance to going to bed on appropriate schedule 
5. Difficulty sleeping without parent or caregiver intervention 

B.  The patient reports one or more of the following related to the nighttime sleep difficulty:  
1. Fatigue/malaise
2. Attention, concentration, or memory impairment
3. Impaired social, family, vocational, 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 complaints cannot be explained purely by inadequate opportunity  
(i.e., enough time is allotted for sleep) or inadequate circumstances (i.e., the environment is safe,  
dark, quiet and comfortable) for sleep

 D. The sleep/wake difficulty is not better explained by another sleep disorder
Short-term insomnia disorder: ICD-9-CM: 307.41 (ICD-10-CM: F51-02)
Chronic insomnia disorder: ICD-9-CM: 307.42 (ICD-10-CM: F51.01)

Circadian Rhythm Sleep-Wake Disorder (CRSWD): Unspecified
Subtypes of CRSWD have specific criteria that can be determined through Sleep Medicine evaluation and actigraphy
General criteria A-C must be met:
A. The circadian rhythm disruption leads to insomnia symptoms, excessive sleepiness, or both
B.  The sleep and wake disturbances cause clinically significant distress or impairment in mental, physical, 

social, occupational, educational, or other important areas of functioning
C.  Chronic or recurrent pattern of sleep-wake rhythm disruption primarily due to alteration of the endogenous 

circadian timing system or misalignment between the endogenous circadian rhythm and the sleep-wake 
schedule desired or required by an individual’s physical environment or social/work schedules

ICD-9-CM: 327.30 (ICD-10-CM: G47.20)
* American Academy of Sleep Medicine. (2014). International classification of sleep disorders, (3rd ed.). Darien, IL: American Academy of Sleep Medicine
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INSOMNIA
Evaluation
Insomnia is defined as ongoing difficulty with sleep initiation, maintenance or quality in the presence of adequate 
scheduling and environment for sleep resulting in a decline in functional ability.32 Differential diagnosis of short-term 
versus chronic insomnia is made on the basis of patient history and is important due to the differences in recommended 
treatment. Short-term insomnia is considered when symptoms are reported as occurring several times per week for 
less than 3 months while chronic insomnia symptoms occur for more than 3 months.32 Additionally, a precipitating factor 
usually can be identified in short-term insomnia whereas assessment of chronic insomnia focuses on the perpetuating 
factors that maintain the sleep disturbance. (See Table 1.0 on Page 3)
The Insomnia Severity Index (ISI) is a brief, validated, seven-item, self-report questionnaire that is useful clinically for the 
initial assessment of insomnia symptom severity, as well as for the ongoing monitoring of treatment response.34 A total 
combined score of greater than or equal to 10 is consistent with insomnia.35 A two-week sleep diary is an adjunctive tool 
for differentiating insomnia from other conditions.25 

Primary Care Management of Common Sleep Disturbances
Treatment of sleep disturbances is a vital aspect of the primary care management of concussion. Non-pharmacological 
treatments (e.g., stimulus control, environmental modifications, cognitive behavioral therapies (CBT) and 
sleep hygiene) are effective in patients with concussion and are first-line treatments for the most common 
sleep disorder — insomnia.33 

Though short-term and chronic insomnia are the most common sleep disorders associated with the complaint of 
sleeplessness, some patients with CRSWD initially present with insomnia complaints. Infrequently patients with OSA, 
restless legs syndrome or narcolepsy may complain of insomnia. The physical exam, history and a sleep diary may aid 
in differential diagnosis. If the diagnosis is unclear the patient may be referred to Sleep Medicine for further diagnostic 
evaluation and management.
Although insomnia, CRSWD and OSA are the most common presenting sleep disorders following concussion, the 
diagnosis of one or more of these sleep disorders does not preclude the presence of other sleep disorders such as 
sleep-related movement disorders, parasomnias and hypersomnia.32 A patient who sustains a concussion may present 
with more than one sleep disorder diagnosis and one or more co-morbid psychological or medical conditions.

* American Academy of Sleep Medicine. (2014). International classification of sleep disorders, (3rd ed.). Darien, IL: American Academy of Sleep Medicine

Table 3.0 Diagnostic Criteria of Sleep Disturbances Following Concussion*
Obstructive Sleep Apnea (OSA)

Diagnostic Criteria: (A and B) or C satisfy the criteria for diagnosis
A. The presence of one or more of the following:

1. The patient complains of sleepiness, non-restorative sleep, fatigue, or insomnia symptoms
2. The patient wakes with breath holding, gasping, or choking
3.  The bed partner or other observer reports habitual snoring, breathing interruptions, or both during the 

patient’s sleep
4.  The patient has been diagnosed with hypertension, a mood disorder, cognitive dysfunction, coronary 

artery disease, stroke, congestive heart failure, atrial fibrillation, or type 2 diabetes mellitus
B.  Polysomnography (PSG) or out-of-center sleep testing (OCST) reports: 

1.  Five or more predominantly obstructive respiratory events (obstructive and mixed apneas, hypopneas, or 
respiratory effort related arousals [RERAs]) per hour of sleep during a PSG or per hour of monitoring in OCST

C. PSG or OCST demonstrates: 
1.  Fifteen or more predominantly obstructive respiratory events (apneas, hypopneas, or RERAs) per hour of 

sleep during a PSG or per hour of monitoring in OCST
ICD-9-CM: 327.23 (ICD-10-CM: G47.33)

https://www.myhealth.va.gov/mhv-portal-web/anonymous.portal?_nfpb=true&_pageLabel=healthyLiving&contentPage=healthy_living/sleep_insomnia_index.htm
http://sleepfoundation.org/sleep-diary/SleepDiaryv6.pdf
http://sleepfoundation.org/sleep-diary/SleepDiaryv6.pdf
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In addition, training in progressive muscle relaxation may be helpful for patients with chronic insomnia to decrease the 
hyper-arousal and anticipatory anxiety associated with sleep. Progressive muscle relaxation involves alternately tensing 
and relaxing different muscle groups throughout the body focusing on the feeling of relaxation compared with the tension 
present prior to relaxation.40 Brief instruction for patients can be found on the Healthy Sleep sheet at dvbic.dcoe.mil.  
Ear plugs, a sleep mask or a white noise machine may help the patient create an environment conducive to sleep.

Table 4.0  First-Line Non-Pharmacological Treatment for Primary Care
Stimulus Control Sleep Hygiene 
Remove TV, radio, smartphone, electronic tablet, 
computer and other electronic devices from 
bedroom

Avoid caffeine/stimulant intake within six hours of bedtime

Relax before bedtime  
Avoid going to bed worried or angry  
Use the bedroom only for sleep and intimacy 

Engage in exercise daily during the morning or afternoon, 
avoid exercise close to bedtime

Go to bed only when tired and sleepy Avoid alcohol and nicotine use, large/heavy meals  
and excessive fluid close to bedtime

If unable to fall asleep within 15-20 minutes, get 
up, go to another room with the lights dim, and do 
something relaxing while avoiding electronic use 
(TV, computers, phone); return to bed when sleepy 

-  Repeat above, as needed throughout the night, 
even after awakenings

Promote a sleep friendly environment, minimize noise and 
light, and maintain cool but comfortable temperature

Get up at the same time every morning (regardless of the 
amount of sleep obtained), even on the weekends; avoid 
daytime naps
Get exposure to natural light every morning38,39

Non-Pharmacological Treatment of Insomnia
Non-pharmacologic, behavioral approaches are more time consuming for the PCM to initiate but when compared to 
pharmacologic treatment, they have similar short-term effectiveness and better long-term results. The initial management 
of short-term insomnia after concussion should focus on providing reassurance for symptom resolution. Weekly primary 
care follow-up appointments are encouraged. 
Cognitive Behavioral Therapy for Insomnia (CBT-I), a treatment comprised of behavioral and cognitive techniques, is the 
most effective treatment for insomnia. CBT-I targets distorted cognitive beliefs and non-sleep promoting patient behaviors.25 
Two behavioral components of CBT-I, stimulus control and sleep hygiene, can be delivered in the primary care setting. 
The objectives of stimulus control are for the patient to form a positive and clear association between the bed and sleep, 
as well as to establish a stable sleep-wake schedule.36 Sleep hygiene instruction teaches patients about healthy lifestyle 
practices that improve sleep and is also recommended because of the low cost and ease of implementation.37 The PCM 
should routinely instruct about stimulus control and sleep hygiene as the standard treatment for patients who have had a 
concussion and either short-term insomnia or chronic insomnia (see Table 4.0). Patient education information is contained 
in the Healthy Sleep sheet available at dvbic.dcoe.mil.

https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
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Table 5.0 Primary Care Management of Insomnia Disorders
SHORT-TERM INSOMNIA CHRONIC INSOMNIA

Diagnosis 
and 
Evaluation

Clinical 
Interview/
History

•  Symptoms present for several days  
per week and < 3 months

•  Precipitating stressor(s); predisposing 
factors

• Decrease in functional ability

•  Symptoms present for several days  
per week and > 3 months

• Perpetuating factors
• Decrease in functional ability

Physical Exam • None specific to insomnia
•  Neurologic exam and/or OSA screening 

exam if indicated by history

• None specific to insomnia
•  Neurologic exam and/or OSA screening 

exam if indicated by history
Labs/Studies • None •  Urine toxicology if indicated

•  Laboratory tests if symptoms greater 
than three months: 0800 cortisol levels, 
LH, FSH, PRL, IGF-1, TSH, FT4, T3, 0800 
testosterone for males or estradiol for 
females29

Self-Report 
Measures

• ISI ≥1035

•  Two-week sleep diary
• ISI ≥ 1035

•  Two-week sleep diary
Treatments in 
the Primary 
Care Setting

Non-Pharma-
cologic

First-line treatment:
•  Reassure patient that insomnia is 

expected to resolve when the identifiable 
stressor resolves

•  Educate patient about sleep and 
concussion (Healthy Sleep patient 
education sheet found at dvbic.dcoe.mil)

•  If symptoms do not improve with 
reassurance and education, further 
instruct the patient in stimulus control 
and sleep hygiene

• Follow weekly until symptoms resolve

First-line treatment:  
•  Provide primary care components of 

CBT-I: stimulus control + sleep hygiene
•  Provide progressive muscle relaxation 

training (examples available on Healthy 
Sleep patient eduction sheet at dvbic.
dcoe.mil)

Second-line treatment: 
•  Refer for CBT- I

Table 5.0 summarizes the clinical recommendations for primary care management of short-term and chronic insomnia.

Pharmacological Treatment of Insomnia
The non-benzodiazepine sedative-hypnotic drugs (zaleplon, zolpidem, eszopiclone and zopiclone) should be used 
with caution because of evidence that they may interfere with cortical plasticity.41 The use of these drugs for greater 
than 30 days may lead to tolerance or dependence.42,43,44 Existing concussion management algorithms and the VA/
DoD Clinical Practice Guideline suggest the short-term use of low dose zolpidem. Providers who elect to prescribe 
non-benzodiazepine sedative-hypnotic medications need to inform patients that these drugs are not approved by 
the Food and Drug Administration (FDA) for the management of chronic insomnia following concussion. New dosing 
recommendations for this class of medications were released in 2013 and 2014 related to their extended half-life and 
prolonged morning mental impairment.43,44 For example with both immediate and extended-release zolpidem, patients 
need to be warned that they should take these medications only at bedtime, not to drive or engage in other activities 
that require complete mental alertness the day after taking these drugs and that there is the potential for tolerance or 
dependency.42,43,44 Women are at greater risk of decreased mental alertness due to the extended half-life of immediate- 
and extended-release zolpidem related to a generalized slower elimination of these products compared to men. The 
FDA recommends “an initial dose of 5 mg immediate-release zolpidem for women and 5-10 mg for men.” 
For both men and women, if the 5 mg dose is not effective, the dose can be increased to 10 mg. The 
recommended dose of the extended-release forms of zolpidem are 6.25 mg for women and either 6.25 or 
12.5 mg for men. For both men and women, if a 6.25 mg dose is not effective, the dose can be increased 
to 12.5 mg.43,44 Prescribing benzodiazepines is specifically contraindicated because their use may impede neuronal 
recovery and negatively impact cognitive function following TBI.45

https://www.myhealth.va.gov/mhv-portal-web/anonymous.portal?_nfpb=true&_pageLabel=healthyLiving&contentPage=healthy_living/sleep_insomnia_index.htm
http://sleepfoundation.org/sleep-diary/SleepDiaryv6.pdf
https://www.myhealth.va.gov/mhv-portal-web/anonymous.portal?_nfpb=true&_pageLabel=healthyLiving&contentPage=healthy_living/sleep_insomnia_index.htm
http://sleepfoundation.org/sleep-diary/SleepDiaryv6.pdf
https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
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Table 5.0 Primary Care Management of Insomnia Disorders
SHORT-TERM INSOMNIA CHRONIC INSOMNIA

Pharmacologic Use in combination with non-
pharmacological treatment or as 
second-line treatment: 
•  Non-benzodiazepine sedative-hypnotics 

with caution: zaleplon, zolpidem, 
eszopiclone and zopiclone; prescribe 
for two weeks at a time and for no 
more than 30 days; follow new dosing 
guidelines

•  Concussion co-morbid with depression, 
pain or headaches: Prescribe low-
dose tricyclic or other antidepressant 
(amitriptyline or trazodone)

•  Concussion co-morbid with PTSD and 
nightmares: Consider prazosin

•  Not recommended: antihistamines, 
antipsychotics, melatonin receptor 
agonists 

•  Contraindicated: benzodiazepines

If patient has not attained relief during 
CBT-I with specialty provider consider 
combination therapies: 
•  Non-benzodiazepine sedative-hypnotics 

with caution: zaleplon, zolpidem, 
eszopiclone and zopiclone; prescribe for 
two weeks at a time and for no more than 
30 days; follow new dosing guidelines

•  Low dose, sedating tricyclic 
antidepressant (amitriptyline) or other 
sedating antidepressant (trazodone) 

•  Consider a melatonin receptor agonist 
(ramelteon) as an alternative

•  Contraindicated: benzodiazepines

Treatments in 
the Primary 
Care Setting

Applications 
and Assistive 
Technologies

•  Incorporate National Center for 
Telehealth and Technology smartphone 
apps (CBT-i Coach) and interactive 
websites (e.g., afterdeployment.
t2.health.mil) to educate about the 
relationship between sleep and 
concussion recovery and provide self- 
management tools as an adjunct to 
treatment

•  Incorporate National Center for Telehealth 
and Technology smartphone apps (CBT-i 
Coach) and interactive websites (e.g., 
afterdeployment.t2.health.mil) to educate 
about the relationship between sleep 
and concussion recovery and provide 
self-management tools as an adjunct to 
treatment

Referral to 
Specialty 
Care

Indication/ 
Specialty

•  Non-response or inadequate response 
to primary care treatment (e.g., patient 
remains symptomatic or has a decrease 
in their previous ISI score of <8 points 
after four weeks)/Sleep Medicine35

•  Further diagnostic workup/Sleep 
Medicine

•  Non-response or inadequate response 
to primary care treatment (e.g., patient 
remains symptomatic or has a decrease in 
their previous ISI score of <8 points after 
four weeks)/Sleep Medicine35

•  Four weeks of treatment with primary care 
CBT-I/Sleep Medicine

•  Further diagnostic workup/Sleep Medicine
•  CBT-I treatment/behavioral medicine sleep 

specialist or psychologist trained in CBT-I
•  Sleep interventions/sleep specialty trained 

occupational therapist
Complemen-
tary and  
Alternative 
Medicine (CAM)

•  Consider acupuncture as adjunct to 
first-line treatment based on patient 
preference for CAM modalities

•  Consider acupuncture as adjunct to CBT-I 
based on patient preference for CAM 
modalities

mobilehealth.va.gov/app/cbt-i-coach
afterdeployment.t2.health.mil
afterdeployment.t2.health.mil
mobilehealth.va.gov/app/cbt-i-coach
mobilehealth.va.gov/app/cbt-i-coach
afterdeployment.t2.health.mil
https://www.myhealth.va.gov/mhv-portal-web/anonymous.portal?_nfpb=true&_pageLabel=healthyLiving&contentPage=healthy_living/sleep_insomnia_index.htm
https://www.myhealth.va.gov/mhv-portal-web/anonymous.portal?_nfpb=true&_pageLabel=healthyLiving&contentPage=healthy_living/sleep_insomnia_index.htm


10

CIRCADIAN RHYTHM SLEEP-WAKE DISORDERS (CRSWD) 
CRSWD is a group of disorders that are related to the timing of sleep within the 24-hour day due primarily to alterations in 
the endogenous circadian timekeeping system of the individual, or misalignment between the individual’s circadian rhythm 
and external environmental factors that affect the timing of sleep (e.g., shift work, time zone change).32 Distinguishing a 
CRSWD from insomnia or other sleep disorders is based upon whether the patient is able to sleep without disturbance 
and awake refreshed when allowed to sleep on a preferred schedule. The Morningness-Eveningness Questionnaire 
(MEQ) may be beneficial for the screening and diagnosis of CRSWD.46 The age of the patient is a factor to consider in 
differentiating the different types of CRSWD. Younger patients (18-25 years old) are more likely to have Delayed Phase 
Sleep Disorder (DPSD).38,47 It is important to differentiate between poor sleep hygiene, intentional maintenance of irregular 
sleep schedules and CRSWD.

Specialty Referral
Subtypes of CRSWD have specific criteria that are best determined by Sleep Medicine and actigraphy.32 For patients 
suspected of having CRSWD, simultaneously begin first-line, non-pharmacologic treatment and refer to a sleep medicine 
specialist for a diagnostic workup and further management recommendations. Table 6.0 summarizes the clinical 
recommendations for primary care management of CRSWD.
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Specialty Care Referral
A patient with chronic insomnia should be referred for CBT-I treatment if not responsive to stimulus control and sleep 
hygiene interventions provided in primary care. Other reasons for specialty care referral include the evaluation and treatment 
of co-morbid disorders such as intractable pain, persisting headaches, PTSD, depression and sleep disorders other than 
insomnia including hypersomnias, parasomnias, sleep-related breathing disorders and sleep-related movement disorders. 
Specialized diagnostic tests such as polysomnography, actigraphy and procedures such as acupuncture may require 
specialty referrals.

Applications and Assistive Technologies
Web-based (e.g., afterdeployment.t2.health.mil) and mobile applications (e.g., CBT-i Coach) may serve to reinforce CBT-I 
interventions between appointments and provide a vehicle for patients to practice and measure behavior changes 
associated with treatment; however, such applications are neither stand-alone therapies nor are they substitutes for 
clinical care. Daily-timed exposure to natural sunlight or short wavelength light (blue) via a portable box in the morning 
has the potential to reduce fatigue and daytime sleepiness, and may improve mood as well as aspects of attention.24 
The use of white noise machines and tinnitus maskers in patients with tinnitus after concussion might be a helpful aid to 
sleep initiation.

http://www.latustraining.com/pdfs/ModifiedMEQ-SA-Terman.pdf
http://www.latustraining.com/pdfs/ModifiedMEQ-SA-Terman.pdf
mobilehealth.va.gov/app/cbt-i-coach
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OBSTRUCTIVE SLEEP APNEA (OSA)
Evaluation
The patient history and the physical exam establish a presumptive diagnosis of OSA. Inclusion of the patient’s bed 
partner in the interview is useful regarding witnessed pauses in breathing and gasping or choking. The physical exam 
provides an assessment of obesity (as indicated by neck circumference and BMI), airflow obstruction, cardiovascular risk 
factors, blood pressure and retrognathia.49 However, patients with OSA may have a normal examination and BMI within 
normal limits. Polysomnography, a formal sleep study conducted in a sleep lab, is the gold standard for a confirmatory 
diagnosis of OSA and assessment of OSA severity.
Providers can use one of three self-report questionnaires as an aid in screening and diagnosis of OSA. The Epworth 
Sleepiness Scale requires the patient to rate his/her tendency to become sleepy during each of eight situations.50 The 
STOP-BANG questionnaire contains a series of yes/no questions to assess risk of OSA.51 (The name of this questionnaire 
is derived from an acronym of the eight screening questions: Snore, Tired, Observed stop breathing, high blood 
Pressure, Body mass index, Age, Neck circumference and Gender.) The Berlin Questionnaire contains three categories 
of questions regarding snoring, excessive sleepiness and physical risk factors for OSA.52 The diagnostic value of these 
questionnaires is secondary to the patient history and physical exam. If possible, the selected questionnaire should be 
filled out by both the patient and his/her bed partner.
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Table 6.0 Primary Care Management of Circadian Rhythm Sleep-Wake Disorders (CRSWD)

Diagnosis 
and 
Evaluation

Clinical Interview/
History

•  Discordance between physiological sleep preference and environmentally 
imposed sleep-wake schedule

•  External issues-shift work, standing watch, jet lag, time zone changes 
• Quality of sleep on preferred sleep schedule
•  Daytime impairments

Physical Exam • Neurologic exam and OSA screening exam if indicated by history
Labs/Studies • None 
Self-Report Measures 
(optional)

• Morningness-Eveningness Questionnaire (MEQ)46

• Two-week sleep diary
Treatments in 
the Primary 
Care Setting

Non-Pharmacologic First-line treatment: 
•  Assist patient in identifying  and scheduling optimal sleep-wake schedule; 

adjust patient activity schedule (as feasible) to meet preferred sleep-wake cycle; 
encourage patient adherence to good sleep hygiene practices

Follow-up care following specialty treatment:
•  Stimulus control and sleep hygiene for residual insomnia complaints, 

reinforcement of protocols recommended by specialty care for light exposure/
restriction and use of equipment such as blackout shades

•  Liaison with Command to adjust duty schedule for consistency of sleep-wake 
schedule if possible

Pharmacologic Treatment for DSPD only:  
•  Melatonin (0.5-5mg); prescribed 5-6 hours before the time that the patient 

would usually go to sleep38,48

Complementary and 
Alternative Medicine 
(CAM)

• None indicated

Applications and 
Assistive Technologies

• Short wavelength light (blue) therapy

Referral to 
Specialty 
Care

Indication/Specialty • CRSWD definitive diagnostic workup/Sleep Medicine  
• Actigraphy/Sleep Medicine
• Chronotherapy; short wavelength light (blue) therapy/Sleep Medicine

http://epworthsleepinessscale.com/epworth-sleepiness-scale.pdf
http://epworthsleepinessscale.com/epworth-sleepiness-scale.pdf
http://www.anesthesia.utoronto.ca/Assets/Anesthesia+Digital+Assets/Anesthesia/Anesthesia+Digital+Assets/CME/stop+bang+questionaire.jpg
http://img.medscape.com/article/771/425/berlin_questionnaire.pdf
http://www.latustraining.com/pdfs/ModifiedMEQ-SA-Terman.pdf
http://sleepfoundation.org/sleep-diary/SleepDiaryv6.pdf
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Referral to 
Specialty 
Care

Urgent Referral •  Patients with concussion associated behavioral or emotional symptoms and 
a severe sleep disturbance should be assessed for danger to themselves or 
others and immediately referred to the emergency department or psychiatry 
if suicidal risk or other similar concerns are present.

Referral to Sleep 
Medicine

•  Subjective complaints of significant sleepiness by patients in occupations 
where somnolence would jeopardize the safety of themselves or others 
require a priority referral to a sleep medicine specialist. 

• Initial management of patients suspected with OSA
• Patients requiring polysomnography
•  New, persistent, recurrent or worsening signs/symptoms after initiation of 

treatment or non-efficacy of treatment
•  Oropharyngeal surgery

Referral to  
Behavioral Health

•  Patients who may benefit from behavioral or psychological interventions 
to facilitate PAP compliance, smoking cessation, weight reduction or 
alcohol reduction

Table 7.0 Primary Care Management of OSA
Diagnosis 
and 
Evaluation

Clinical Interview/
History

•  Difficulty maintaining sleep, excessive daytime sleepiness, fatigue, 
snoring, non-restorative sleep, cognitive changes

•  Sleep apneas and hypopneas as witnessed by informant (preferably bed 
partner)

Physical Exam •  Neck circumference (>17” for males or 16” for females), BMI (>25), 
blood pressure, upper airway exam (assess for airflow obstruction), 
cardiovascular, retrognathia (overbite/recessed chin, small jaw)

Labs/Studies •  Polysomnography - for definitive diagnosis (may require referral to Sleep 
Medicine) 

Self-Report 
Measures

•  Epworth Sleepiness Scale,50 STOP-BANG questionnaire51  
or Berlin questionnaire52

Treatments 
in the 
Primary 
Care Setting

Non- 
Pharmacologic

•  Body position therapy
•  Oral appliances
•  Positive Airway Pressure therapies (CPAP, APAP, BiPAP) 

Pharmacologic • No role for pharmacology as stand-alone treatment
Combination •  If compliant with positive airway pressure (PAP) therapies, consider use of 

modafinil or armodafinil as adjunctive therapy for residual hypersomnia53

Complementary and 
Alternative Medicine 
(CAM)

• None

Applications 
and Assistive 
Technologies

• None

Specialty Referral
Patients with risk factors for OSA (obesity, history of facial trauma, anatomical airway impediments) or a presumptive 
diagnosis of OSA are recommended to have polysomnography or be referred to a sleep medicine specialist for diagnostic 
workup and initial management. Table 7.0 summarizes the clinical recommendations for primary care management of OSA.

http://epworthsleepinessscale.com/epworth-sleepiness-scale.pdf
http://www.anesthesia.utoronto.ca/Assets/Anesthesia+Digital+Assets/Anesthesia/Anesthesia+Digital+Assets/CME/stop+bang+questionaire.jpg
http://img.medscape.com/article/771/425/berlin_questionnaire.pdf
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Deployed Operations
Screening for insomnia is recommended as a routine component of concussion management in deployed settings. 
All service members who sustain a concussion while deployed should be assessed for any symptoms, including 
sleep difficulty, 24 hours post-injury. If the service member is still symptomatic 24 hours post-concussion, use of the 
Neurobehavioral Symptom Inventory (NSI) will aid in the assessment of sleep with particular attention to how the service 
member rates difficulty falling or staying asleep.54 The NSI is used throughout the Progressive Return to Activity Clinical 
Recommendation and facilitates the assessment of any sleep difficulties.55 At concussion care centers, all service 
members should be assessed and treated for sleep disorders.
Reassurance, education and an optimal sleep environment are the cornerstones of management of short-term insomnia 
in service members with concussion. Use of ear plugs and sleep masks minimize noise and light as sleep interfering 
factors. Service members may benefit from instruction in stimulus control and sleep hygiene if short-term insomnia 
continues for more than seven days after injury.
Service members who complain of excessive daytime sleepiness should be clinically evaluated for operational functionality 
and safety. For service members with suspected but unconfirmed OSA, positional therapy (non-supine position), nasal 
decongestant relief, and discontinuation of sedative/hypnotic medications may reduce snoring. Patient education about 
the importance of avoiding sleep deprivation and discontinuing tobacco use is also indicated. By virtue of their small size 
and portability, nasal expiratory positive airway pressure (EPAP) devices may have a role for these patients in reducing 
snoring and daytime sleepiness. 
A post-deployment evaluation for sleep disorders is recommended for service members with persistent post-concussive 
symptoms (> three months post-injury) and an OSA specific evaluation is recommended if there are OSA risk factors.

Conclusion 
Sleep disorders commonly occur following concussion; assessment and treatment is essential as improved sleep 
positively impacts other symptoms associated with concussion, functional status and overall quality of life. This CR 
provides guidance for the assessment and management of sleep disturbances in the primary care setting and specific 
recommendations for management of insomnia, CRSWD and OSA in patients after concussion. The guidance was 
systematically developed through a process that included a review of the evidence, an analysis of the applicability of 
current clinical practice guidelines and the input of a multidisciplinary expert panel. This guideline does not replace the 
clinical judgment of the provider regarding the appropriateness of specific procedures and interventions for a particular 
patient. These decisions are influenced by the individual circumstances of the patient, available diagnostic tools and 
accessibility of treatment options.

Clinical Support Tools for Providers
In addition to this CR and companion CST, links to provider training materials, quick reference cards, patient self-
report measures and patient educational materials (Healthy Sleep sheet) can be accessed at dvbic.dcoe.mil. Additional 
resources such as mobile applications and computer based programs for patients are available at afterdeployment.
T2.health.mil. CBT-i Coach mobile application for patients is available through mobilehealth.va.gov/app/cbt-i-coach.

http://dvbic.dcoe.mil/sites/default/files/uploads/Neurobehavioral%20Symptom%20Inventory%20form.pdf
http://dvbic.dcoe.mil/sites/default/files/uploads/Neurobehavioral%20Symptom%20Inventory%20form.pdf
https://dvbic.dcoe.mil/material/management-sleep-disturbances/clinical-support-tool
https://dvbic.dcoe.mil/material/healthy-sleep-fact-sheet
mobilehealth.va.gov/app/cbt-i-coach
mobilehealth.va.gov/app/cbt-i-coach


14

References
1.  Defense and Veterans Brain Injury Center World Wide Numbers. (2014). Retrieved from: http://dvbic.dcoe.mil/sites/default/files/

uploads/2000-2013_dod-tbi-worldwide-2000-2013-13_02-26-14.pdf
2.  Management of Concussion/mTBI Working Group. (2009). VA/DoD clinical practice guideline for management of concussion/mild 

traumatic brain injury. Journal of Rehabilitation Research and Development, 46(6), CP 1-68.
3.  Rao, V., Spiro, J., Vaishnavi, S., Rastogi, P., Mielke, M., Noll, K., … Makeley, M. (2008). Prevalence and types of sleep disturbances 

acutely after traumatic brain injury. Brain Injury, 22(5), 381–386. 
4.  Orff, H., Ayalon, L., & Drummond, S. (2009). Traumatic brain injury and sleep disturbance: A review of current research. Journal of Head 

Trauma Rehabilitation, 24(3), 155–165.
5.  Mathias, J., & Alvaro, P. (2012). Prevalence of sleep disturbances, disorders, and problems following traumatic brain injury:  

A meta-analysis. Sleep Medicine, 13(7), 898-905
6.  Zeitzer, J., Friedman, L., & O’Hara, R. (2009). Insomnia in the context of traumatic brain injury. Journal of Rehabilitation Research & 

Development, 46(6), 827–836.
7.  Ouellet, M., Savard, J., & Morin, C. (2004). Insomnia following traumatic brain injury: A book review. Neurorehabilitation Neural Repair, 

18(4), 187– 198.
8.  Worthington, A., & Melia, Y. (2006). Rehabilitation is compromised by arousal and sleep disorders: Results of a survey of rehabilitation 

centres. Brain Injury, 20(3), 327–332.
9.  Ruff, R., Ruff, S., & Wang, X. (2009). Improving sleep: Initial headache treatment in OIF/OEF veterans with blast-induced mild traumatic 

brain injury. Journal of Rehabilitation Research & Development, 46(9), 1071-1084.
10.  Macera, C., Aralis, H., Rauhl, M., & MacGregor, A. (2013). Do sleep problems mediate the relationship between traumatic brain injury and 

development of mental health symptoms after deployment? Sleep, 36(1), 83-90.
11.  Beetar, J., Guilmette, T., & Sparadeo, F. (1996). Sleep and pain complaints in symptomatic traumatic brain injury and neurologic 

populations. Archives of Physical Medicine and Rehabilitation, 77(12), 1298-1302.
12.  Mahmood, O., Rapport, L., Hanks, R., & Fichtenberg, N. (2004). Neuropsychological performance and sleep disturbance following 

traumatic brain injury. Journal of Head Trauma Rehabilitation, 19(5), 378–390.
13.  Seelig, A., Jacobson, I., Smith, B., Hooper, T., Boyko, E., Gackstetter, G., … Smith, T. (2010). Sleep patterns before, during, and after 

deployment to Iraq and Afghanistan. Sleep, 33(12), 1615-1622.
14.  Peterson, A., Goodie, J., Satterfield, W., & Brim, W. (2008). Sleep disturbance during military deployment. Military Medicine, 173(3), 

230–235.
15.  Collen, J., Orr, N., Lettieri, C., Carter, K., & Holley, A. (2012). Sleep disturbances among soldiers with combat related traumatic brain 

injury. Chest, 142(3), 622-630.
16.  Lew, H., Poole, J., Vanderploeg, R., Goodrich, G., Dekelboum, S., Guillory, S. … Cifu, D. (2007). Program development and defining 

characteristics of returning military in a VA polytrauma network site. Journal of Rehabilitation Research & Development, 44(7), 1027–34.
17.  Lew, H., Pogoda, T., Hsu, P., Cohen, S., Amick, M., Baker, E., … Vanderploeg, R. (2010). Impact of the ‘‘polytrauma clinical triad’’ 

on sleep disturbance in a department of veterans affairs outpatient rehabilitation setting. American Journal of Physical Medicine & 
Rehabilitation, 89(6), 437–445.

18.  Lundin, A., de Boussard, C., Edman, G., & Borg, J. (2006). Symptoms and disability until 3 months after mild TBI. Brain Injury, 20(8), 
799–806. 

19.  Dikmen, S., McLean, A., Temkin, N. (1986). Neuropsychological and psychosocial consequences of minor head injury. Journal of 
Neurology, Neurosurgery & Psychiatry, 49(11), 1227–1232.

20.  Ouellet, M., Beaulieu-Bonneau, S., & Morin, C. (2006). Insomnia in patients with traumatic brain injury: Frequency, characteristics, and risk 
factors. Journal of Head Trauma Rehabilitation, 21(3), 199–212.

21.  Orff, H., Ayalon, L., & Drummond, S. (2009). Traumatic Brain Injury and sleep disturbance: A Review of current research. Journal of Head 
Trauma Rehabilitation, 24(3), 155-165.

22.  Ayalon, L., Borodkin, K., Dishon, L., Kanety, H. & Dagan, Y. (2007). Circadian rhythm sleep disorders following mild traumatic brain injury. 
Neurology, 68(14), 1136-1140.

23. Morin, C., & Espie, C. (Eds). (2012). The Oxford handbook of sleep and sleep disorders. Oxford, New York: Oxford University Press.
24.  Ponsford, J., Ziino, C., Parcell, D., Shekleton, J., Roper, M., Redman, J., … Rajaratnam, S. (2012). Fatigue and Sleep Disturbance 

Following Traumatic Brain Injury—Their Nature, Causes, and Potential Treatments. Journal of Head Trauma Rehabilitation, 27(3), 224–233.

DCoE Clinical Recommendation | June 2014 
Management of Sleep Disturbances Following Concussion/Mild Traumatic Brain Injury:  
Guidance for Primary Care Management in Deployed and Non-Deployed Settings



15

References (Cont.)
25.  Schutte-Rodin, S., Broch, L., Buysse, D., Dorsey, C., & Sateia, M. (2008). Clinical guideline for the evaluation and management of chronic 

insomnia in adults. Journal of Clinical Sleep Medicine, 4(5), 487-504. 
26.  Babson, K., & Feldner, M. (2010). Temporal relations between sleep problems and both traumatic event exposure and PTSD: A critical 

review of the empirical literature. Journal of Anxiety Disorders, 24(1), 1-15.
27.  Aurora, N., Zak, R., Auerbach, S., Casey, K., Chowdhuri, S., Karippot, A., … Morgenthaler, T. (2010). Best practice guide for the treatment 

of nightmare disorder in adults. Journal of Clinical Sleep Medicine, 6(4), 389-401.
28.  Schweitzer, P. (2011). Drugs that disturb sleep and wakefulness. In Principles and Practices of Sleep Medicine. M.H. Kryger, T. Roth, & 

W.C. Dement, (Eds). (pp. 542-559). St. Louis, Missouri: Elsevier. 
29.   Defense and Veterans Brain Injury Center. (2012). Neuroendocrine dysfunction following mild traumatic brain injury. Retrieved from: 

https://dvbic.dcoe.mil/material/indications-and-conditions-neuroendocrine-dysfunction-screening-post-mtbi-recommendations
30.  Krucik, G. (2013). What is circadian rhythm disorder? Healthline.  

Retrieved from: http://www.healthline.com/health/circadian-rhythm-sleep-disorder
31.   Avidan, A., & Malow, B. (2011). Approach to the patient with disordered sleep, physical examination in sleep medicine. In M. Krygwer, T. 

Roth, & W. Dement (Eds)., Principles and practices of sleep medicine (5th ed.). (pp.641-646). St. Loius,Missouri: Elsevier.
32.  American Academy of Sleep Medicine. (2014). International classification of sleep disorders. (3rd ed.). Darien, IL: American Academy of 

Sleep Medicine. 
33.  Thaxton, L., & Myers, M. (2002). Sleep disturbances and their management in patients with brain injury. Journal of Head Trauma 

Rehabilitation, 17(4), 335-348.
34.  Bastien, C., Vallières, A., Morin, C. (2001). Validation of the Insomnia Severity Index as an outcome measure for insomnia research. Sleep 

Medicine, 2(4), 297–307.
35.  Morin, C., Belleville, G., Belanger, L., & Ivers, H. (2011). The Insomnia severity index: Psychometric indicators to detect insomnia cases 

and evaluate treatment response. Sleep, 34(5), 601-608.
36.  Buysse, D., Germain, A., Moul, D., Franzen, P., Brar, L., Fletcher, M., … Monk, T.,(2011). Efficacy of brief behavioral treatment for chronic 

insomnia in older adults. Archives of Internal Medicine, 171(10), 887-895.
37.  Edinger, J., & Carney, C., (2008). Overcoming insomnia: A cognitive-behavioral therapy approach workbook. New York: Oxford University 

Press.
38.  Sack, R., Auckley, D., Auger, R., Carskadon, M., Wright, K., Vitello, M., & Zhdanova, I. (2007). Circadian rhythms sleep disorders: Part 

II, advanced sleep phase disorder, delayed sleep phase disorder, free-running disorder, and irregular sleep-wake rhythm. Sleep, 30(11), 
1484-1501.

39.  Zee, P., Attarian, H., & Videnovic, A. (2013). Circadian rhythm abnormalities. Continuum: Lifelong Learning in Neurology, 19(1), 132-147.
40.  Lichstein, K., Taylor, D., McCrae, C., & Thomas, S. (2011). Relaxation for insomnia. In M. Perlis, M. Aloia, & B. Kuhn (Eds.), Behavioral 

treatments for sleep disorders: A comprehensive primer of behavioral sleep medicine interventions (pp. 45-54). London, UK : Academic 
Press.

41.   Seibt, J., Aton, S., Jha, S., Coleman, T., Dumoulin, M., & Frank, M., (2008). The non-benzodiazepine hypnotic zolpidem impairs sleep 
dependent cortical plasticity. Sleep, 31(10), 1381–1391.

42.  Flanagan, S., Greenwald, B., & Wieber, S. (2007). Pharmacological treatment of insomnia for individuals with brain injury. Journal of Head 
Trauma Rehabilitation, 22(1), 67–70.

43.  U. S. Food and Drug Administration. (2014). Zolpidem containing products: Drug safety communication-FDA requires lower 
recommended doses. Retrieved from: http://www.fda.gov/safety/medwatch/safetyinformation/safetyalertsforhumanmedicalproducts/
ucm334738.htm 

44.  U. S. Food and Drug Administration. (2014). FDA drug safety communication: FDA warns of next day impairment with sleep aid Lunesta 
(eszopiclone) and lowers recommended dose. Retrieved from: http://www.fda.gov/downloads/Drugs/DrugSafety/UCM397277.pdf

45.  Lee, H., Lyketsos, C., & Rao, V. (2003). Pharmacological management of the psychiatric aspects of traumatic brain injury. International 
Review of Psychiatry, 15(4), 359–370.

46.  Horne, J., & Ostberg, O. (1976). A self-assessment questionnaire to determine morningness-eveningness in human circadian rhythms. 
International Journal of Chronobiology, 4(2), 97-110.

47.  Morgenthaler, T., Lee-Chiong, T., Alessi, C.,  Friedman, L., Aurora, N., Boehlecke, B., … Zak, R. (2007). Practice parameters for the 
clinical evaluation and treatment of circadian rhythm sleep disorders. Sleep, 30(11), 1445-1459. 

DCoE Clinical Recommendation | June 2014 
Management of Sleep Disturbances Following Concussion/Mild Traumatic Brain Injury:  
Guidance for Primary Care Management in Deployed and Non-Deployed Settings



16

References (Cont.)
48.  Crowley, S., Acebo, C., Fallone, G. & Carskadon, M. (2006). Estimating dim light melatonin onset (DLMO) phase in adloescents using 

summer or school-year sleep/wake schedules. Sleep, 29(12), 1632-1641 
49.  Patel, A., Hwang, D., Masdeu, M., Chen, G., Rapoport, D., & Ayappa, I. (2011). Predictors of response to a nasal expiratory resistor device 

and its potential mechanisms of action for treatment of obstructive sleep apnea. Journal of Clinical Sleep Medicine, 7(1) 13-22.
50. Johns, M. (1991). A New method for measuring daytime sleepiness: The Epworth sleepiness scale. Sleep, 14(6), 540–5.
51.  Chung, F., Yegneswaran, B., Liao, P., Chung, S., Vairavanathan, S., Islam, S., … Shapiro, C. (2008). STOP questionnaire: A tool to screen 

patients for obstructive sleep apnea. Anesthesiology, 108(5), 812–21.
52.  Netzer, N., Stoohs, R., Netzer, C., Clark, K., & Strohl, K. (1999). Using the Berlin Questionnaire to identify patients at risk for the sleep 

apnea syndrome. Annals of Internal Medicine, 131(7), 485-491. 
53.  Epstein, L., Kristo, D., Strollo, P., Friedman, N., Malhorta, A., Patil, S., …  Weinstein, M. (2009). Clinical guideline for the evaluation, 

management, and long-term care of obstructive sleep apnea in adults. Journal of Clinical Sleep Medicine, 5(3), 263-276. 
54.  Cicerone, K., & Kalmar, K. (1995). Persistent post- concussion syndrome: The structure of subjective complaints after mild traumatic 

brain injury. The Journal of Head Trauma Rehabiliation, 10(3), 1-17. 
55.  Defense and Veterans Brain Injury Center. (2014). Progressive return to activity following acute mild traumatic brain injury/ concussion: 

guidance for primary care in the deployed and non-deployed settings. Retrieved from: http://dvbic.dcoe.mil/resources/progressive-
return-to-activity

Defense Centers of Excellence for  
Psychological Health and Traumatic Brain Injury

2345 Crystal Drive, Suite 120 
Arlington, Virginia 22202 | 877-291-3263

dcoe.mil

Defense and Veterans  
Brain Injury Center

1335 East-West Highway, Ste. 6-100  
Silver Spring, Maryland 20910 | 800-870-9244

dvbic.dcoe.mil

DCoE Clinical Recommendation | June 2014 
Management of Sleep Disturbances Following Concussion/Mild Traumatic Brain Injury:  
Guidance for Primary Care Management in Deployed and Non-Deployed Settings

DVBIC is proud to partner with the Army, Navy, Air Force, Marine Corps and Coast Guard on this product.

The appearance of hyperlinks does not constitute endorsement by the DoD, US Army, or the Defense Centers of Excellence for Psychological Health and 
Traumatic Brain Injury of non-U.S. Government sites or the information, products, or services contained therein. Although the DoD, US Army, or the 
Defense Centers of Excellence for Psychological Health and Traumatic Brain Injury may or may not use these sites as additional distribution channels for 
Department of Defense information, it does not exercise editorial control over all of the information that you may find at these locations. Such links are 
provided consistent with the stated purpose of this website.

dcoe.health.mil
http://go.usa.gov/996C

