
SLEEP APNEA IN GULF WAR VETERANS 
 
 
Friends, 
 
I had a thread on sleep apnea on the gulfwarvets.com bulletin board a while ago and it had several pages 
of veterans checking in with sleep apnea problems. Of course, most of them (including myself) developed 
weight gain issues and thyroid problems after years of being on rxs, especially steroids for pain. 
This is just one of those issues I think is VERY important to better healthcare for GW Vets, and yet it 
appears there is no followup on the study the VA started on this. 
Gale 
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Abstract 
PURPOSE:  
We performed a pilot study to determine whether nasal continuous positive airway pressure (CPAP) 
alleviates the symptoms of veterans with Gulf War illness (GWI) and sleep disordered breathing (SDB). 
METHODS:  
Eighteen male veterans with GWI and SDB recruited by advertisement, participated in a randomized, 
single-masked, sham-controlled treatment trial. Participants received 3 weeks of treatment during sleep 
with either therapeutic nasal CPAP or sham nasal CPAP. Using validated questionnaires, pain, fatigue, 
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cognitive function, sleep disturbance, and general health were assessed by self-report before and after 
treatment. One of the participants assigned to therapeutic CPAP was excluded from the trial before 
starting treatment, leaving 17 participants. 
RESULTS:  
Compared to the nine sham nasal CPAP recipients, the eight participants receiving therapeutic nasal 
CPAP experienced improvements in pain (34%; p = 0.0008), fatigue (38%; p = 0.0002), cognitive function 
(33%; p = 0.004), sleep quality (41%; p = 0.0003), physical health (34%; p = 0.0003), and mental health 
(16%; p = 0.03). 
CONCLUSIONS:  
Our findings in this pilot study suggest that nasal CPAP may greatly improve symptoms in veterans with 
GWI and SDB. 
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Abstract 
PURPOSE:  
To determine whether veterans with Gulf War Illness (GWI) are distinguished by sleep-disordered 
breathing, we compared inspiratory airflow dynamics during sleep between veterans with GWI and 
asymptomatic veterans of the first Gulf War. 

METHODS:  
We recruited 18 male veterans with GWI and 11 asymptomatic male veterans of the first Gulf War by 
advertisement. The two samples were matched for age and body mass index. Each participant underwent 
a first full-night polysomnogram (PSG) while sleeping supine using standard clinical monitoring of sleep 
and breathing. A second PSG was performed measuring airflow with a pneumotachograph in series with 
a nasal mask and respiratory effort with a supraglottic pressure (Psg) catheter to assess the presence of 
inspiratory airflow limitation during supine N2 sleep. We determined the prevalence of flow-limited breaths 
by sampling continuous N2 sleep and plotting inspiratory flow against Psg for each breath in the sample. 
We expressed the prevalence of flow-limited breaths as their percentage in the sample. 

RESULTS:  
Compared to controls, veterans with GWI had an increased frequency of arousals related to apneas, 
hypopneas, and mild inspiratory airflow limitation. During supine N2 sleep, veterans with GWI had 
96 ± 5% (mean ± SD) of their breaths flow-limited while controls had 36 ± 25% of their breaths flow limited 
(p < 0.0001). 

CONCLUSIONS:  
Veterans with GWI experience sleep-disordered breathing that may distinguish them from asymptomatic 
veterans of the first Gulf War. 
PMID:  

20703820  
[PubMed - indexed for MEDLINE]  
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Functional somatic syndromes, anxiety disorders and the upper 
airway: a matter of paradigms. 
Gold AR. 

Source 
Division of Pulmonary/Critical Care/Sleep Medicine, (111D) DVA Medical Center, Northport, NY 11768, 
USA. avram.gold@va.gov 

Abstract 
The relationship between the functional somatic syndromes, anxiety disorders and the upper airway 
(particularly, sleep disordered breathing) remains ambiguous. This ambiguity, despite a growing body of 
research supporting a relationship, may result from the absence of a paradigm to explain how upper 
airway dysfunction can promote disorders commonly associated with one's mental health. This review 
models the functional somatic syndromes and anxiety disorders as consequences of chronically 
increased hypothalamic-pituitary-adrenal axis activity. It then examines the literature supporting a 
relationship between these disorders and upper airway dysfunction during wakefulness and sleep. Finally, 
building upon an existing paradigm of neural sensitization, sleep disordered breathing is linked to 
functional somatic syndromes and anxiety disorders through chronic activation of the hypothalamic-
pituitary-adrenal axis. 
Copyright © 2010 Elsevier Ltd. All rights reserved. 

Comment in 
 Is there a link between mild sleep disordered breathing and psychiatric and psychosomatic 

disorders? [Sleep Med Rev. 2011]  
PMID:  

21295503  
[PubMed - indexed for MEDLINE]  

 

 

http://www.ncbi.nlm.nih.gov/pubmed/21295503  

Sleep Med Rev. 2011 Dec;15(6):389-401. doi: 10.1016/j.smrv.2010.11.004. Epub 2011 Feb 3. 

Functional somatic syndromes, anxiety disorders and the upper 
airway: a matter of paradigms. 

Gold AR. 

Source 

Division of Pulmonary/Critical Care/Sleep Medicine, (111D) DVA Medical Center, Northport, NY 11768, 
USA. avram.gold@va.gov 

Abstract 

The relationship between the functional somatic syndromes, anxiety disorders and the upper airway 
(particularly, sleep disordered breathing) remains ambiguous. This ambiguity, despite a growing body of 
research supporting a relationship, may result from the absence of a paradigm to explain how upper 
airway dysfunction can promote disorders commonly associated with one's mental health. This review 
models the functional somatic syndromes and anxiety disorders as consequences of chronically 
increased hypothalamic-pituitary-adrenal axis activity. It then examines the literature supporting a 
relationship between these disorders and upper airway dysfunction during wakefulness and sleep. Finally, 
building upon an existing paradigm of neural sensitization, sleep disordered breathing is linked to 
functional somatic syndromes and anxiety disorders through chronic activation of the hypothalamic-
pituitary-adrenal axis. 
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Research Advisory Committee on Gulf War Veterans Illnesses 

April 12, 2002 

Meeting Minutes 

 

Committee Members: James Binns, Jr., Chairman; Nicola Cherry, M.D., Ph.D.; Beatrice A. Golomb, 

M.D., Ph. D.; Joel C. Graves; Robert W. Haley, M.D.; Marguerite Knox; William J. Meggs, M.D., 

Ph.D., Jack Melling, Ph.D.; Pierre Pellier, M.D.; Stephen L. Robinson; Steve Smithson; Lea Steele, 

Ph.D 

Also Present:  Laura O’Shea 

 

Presentation by Dr. Golomb: 

The presentation related to a paper she is submitting showing that acetylcholinesterase inhibitors 

(AchEiAChE inhibitors) satisfy the criteria for causality as a causative factor in Gulf War illness.  The 

inhibitors include pyridostigmine bromide, a nerve agent pretreatment pill given to Gulf War troops.  It 

includes nerve agents, for people who were exposed at Khamisiyah; and it includes two major classes 

of pesticides: organophophates and carbamate pesticides that some service persons were exposed to 

during the Gulf.  Acetylcholine (ACh) works by is a signaling chemicals involved in memory, muscle 

function, sleep function, pain regulation, gastrointestinal function, skin cell migration and adhesion.  

Acetylcholinesterase inhibitors block the enzymes enzyme, acetylcholinesterase (AChE), that regulates 

the action of this nerve signaling chemicals.  If people have a large exposure to chemicalsAChE 

inhibiting chemicals, the inhibitor  this can trigger excess unregulated signaling and, that causes 

muscle contractions and gland secretions.  At high levels of exposure, it can cause respiratory failure 

and even death.  This can occur after acetylcholinesterase inhibitors have left the body.  Long lasting 

effects of AChE inhibitors can occur.  :  eExposure to these chemicals can lead to permanent or long-

term dysregulation of these chemicalsACh, leading to altered regulation in the areas ACh regulates, 

such as muscle function, cognition, pain, and sleep, providing a possible explanation for illness in Gulf 

War veterans.  Dr. Golomb remarked on a study of seamen who were in a ship when there was an 

accidental release of maloquininemalathion, an AChE inhibitor.  Several men were exposed.  They 

Exposed seamen exhibited the same broad spectrum of symptoms as Gulf War veterans.  Substances 

http://www.ncbi.nlm.nih.gov/pubmed/21601499
http://www.ncbi.nlm.nih.gov/pubmed/21601499
http://www.va.gov/RAC-GWVI/docs/Minutes_and_Agendas/Minutes_April122002.doc


that boost acetylcholine activity are often the same substances used to treat the symptoms of Gulf War 

syndrome such as memory loss and weakness, and represent a possible subject of study in investigating 

potential treatments for ill Gulf War veterans.   

 

The committee discussed that the incidence of sleep disturbances and sleep apnea in Gulf War 

veterans.  It was noted that a lack of sleep affects pain and other symptoms reported by Gulf War 

veterans.  Dr. Golomb discussed the possibility that le benefits of supplementing patients with 

coenzyme Q10 might be considered for study, to as in other settings it has been reported to improve 

pain, weakness and fatigue.  Dr. Golomb noted that a lack of Q10 can also cause respiratory 

dysfunction due to muscle weakness or problems in mitochondrial respiration.  Vitamin therapy was 

discussed.  It was noted that sleep apnea studies are expensive and complex.  It was noted that exercise 

may have benefits for Gulf War veterans.  A slow, graduated exercise program is recommended for 

those veterans with chronic fatigue syndrome so that symptoms will not worsen.  Nutrition, saline 

nasal irrigation and massage were noted as low cost methods of controlling symptoms in certain 

patients.  A study at the University of Maryland School of Medicine was mentioned where acupuncture 

was used as a treatment for fibromyalgia. A treatment called Nambudrapods was also suggested as a 

method of treating Gulf War veterans for chemical sensitivity.  Dr. Golomb concluded her 

presentation. 

 

Dr. Haley described a trial study done with five different drugs to treat Gulf War Syndrome.  The 

results were not very promising, but the study was done without adjustments to doses of the 

medication for various patients. 

 

It was noted that often, veterans are treated with various drugs to alleviate symptoms rather than cure a 

disease or address the root cause of the illness.  Dr. Haley described a study that he had proposed that 

never received funding that would treat individual veterans with various drugs for specific symptoms 

related to Gulf War Syndrome.  The goal was to measure the change in quality of life after using the 

drugs.  A discussion ensued about the benefits of orthodox medicine and those of alternative 

treatments.   

 

It was noted with a lack of proven treatments, doctors often do not know which drugs to prescribe for 

Gulf War veterans.  The committee discussed the possibility of the FDA approving PB for nerve agent 

pretreatment, and a botulism vaccination; both were considered "investigational new drugs" at the time 

of the Gulf War.  If DoD adopts these treatments, another generation of veterans may be affected.   

 

Mr. Robinson noted that it is not only important to treat these veterans, but to follow up and determine 

whether or not the treatment was effective.   

 

Dr. Melling noted that there is a conflict of interest at VA because they are trying to treat his condition 

and make a determination as to whether or not he is eligible for compensation simultaneously.  It was 

noted that this situation may be less objective and it is not beneficial to the veteran.  He also noted that 

there is a tendency to diagnose a condition when a veteran is treated.  Therefore, sometimes veterans 

who have undiagnosed illnesses end up getting improperly diagnosed.   

 

Presentation by Veteran Joel Graves: 

Mr. Graves pointed out that in order for studies to be standardized, the veterans who are studied must 

be divided into groups according to how close they were to actual combat exposure.  He noted that 

many studies group all veterans together.  Because combat veterans are the smallest percentage of Gulf 

War veterans, the noncombat veteran results were what the studies reflected.  Grouping veterans in this 

manner has led to conclusions that the health complaints of Gulf War veterans are similar to those of 

the general military population.  Grouping veterans by combat unit is also an important distinction 



because it would divide veterans by type and level of exposure based on assignment and location 

during the Gulf War.  Future research should focus on studying specific exposure groups and specific 

units.  He also suggested implementing official registries for all future wars to aid in evaluating post-

war-related illnesses, including setting up a registry for the veterans in Afghanistan.   

 

Mr. Robinson suggested that DOD data be merged with VA data so that location during the war and 

exposure can be matched to clinical treatments.   

 

Dr. Steele noted that surveys must also be stratified by combat and non-combat.   

 

Mr. Robinson noted that the DOD data is not organized so that they can be manipulated to stratify 

veterans by unit who are affected or ill.  The database is designed to show individual veteran records 

only.  He noted that it is very difficult to identify trends without the DOD and VA databases being 

married up.  There is a need to include the National Survey of Veterans information in a large database 

along with all other data collected about GW veterans.   

 

There was discussion about the nebulous nature of the term “Gulf War Syndrome” and it was noted 

that perhaps a different designation should be used that indicates a particular illness.  Doctors tend to 

see “multi-symptom” illnesses as pathological conditions and the name for these conditions should 

reflect the fact that these veterans are ill.   

  



Dr. Haley suggested that the group categorize all of the research that has been done as far as topic, 

dollar amount designated, and research questions addressed to avoid overlap. 

It was noted that the Secretary of Veterans Affairs is officially designated as the coordinator of all 

government research on Gulf War illnesses by law.   

 

It was stated that although many outside experts were willing to answer questions and give opinions, 

there had not been an agreement that they would endorse the committee’s findings. 

 

Dr. Golomb led the discussion following the lunch break.  For epidemiological  purposes, follow-up to 

determine which treatments have worked is imperative.  Dr. Golomb suggested that a broad nationally 

based survey was necessary to focus on what treatments are effective and how these veterans are 

faring.  The survey would also cover what the veterans’ symptoms are and what exposures they believe 

they experienced.   

 

Dr. Golomb urged that studies be done examining potential objective markers, and their relationships 

to both exposures and outcomes. The rationale is that such study may both lead to definitive 

determination of causes and mechanisms, which may assist with development of treatments; and may 

help to identify distinct illness syndromes that may have different causes, natural history, and response 

to treatment. Such study may be critical to defining groups in whom certain treatments may be 

effective; and to conducting studies in a way that can best detect effectiveness of certain treatments, by 

targeting study to those for whom that treatment may be relevant.   

 

Ideas for studies included: measuring the effects of exposure in animals; testing veterans prior to 

deployment and following up after they are deployed; a randomized trial of the long-term health 

outcomes with anthrax vaccine; a study of squalene antibodies versus health looking at ill and well 

Gulf War veterans. 

 

Dr. Meggs recommended that the committee suggest that the VA use the NIH model that combines 

intramural and extramural research with outside investigators initiating research proposals and have an 

open peer review process.  The importance of stratification among patients by exposure, illnesses and 

symptoms, etc.  was mentioned. Emphasis should be placed on investigating autonomic dysfunction by 

pursuing MR spectroscopy.   

 

Mr. Robinson recommended assisting veterans immediately with treatments that could be helpful such 

as hyperbaric chamber or acupuncture.  He stated that the veterans should make their own 

recommendations to the committee including possible political barriers. 

 

Dr. Cherry suggested that the databases be combined so that it can be determined if the current 

information can be properly stratified.  Rather than completing a new survey, determine whether or not 

existing survey data could be used.  Older surveys would show baseline health for the Gulf War 

veteran population so that current health could be compared.  Using completed surveys avoids 

duplication of effort.  It was also noted that Dr. Haley’s study on cholinesterase is of interest.  The 

importance of building a website was again noted to gather veteran input on symptoms and effective 

treatments.  It was suggested that the VA data on medication and treatment be reviewed to see if it can 

be used for follow-up studies to determine whether or not veteran health improved with treatment.   

 

Dr. Melling recommended that the committee clarify its use of the industry model approach that was 

presented by Chairman Binns.  He noted the importance of creating a business plan for the activities of 

the committee that gets reviewed regularly to determine progress.  He suggested that they examine a 

treatment being used in the United Kingdom for people with allergic conditions where it is postulated 



that the person has a TH1, TH2 imbalance.  He also stated that an immunological evaluation of the 

people with illness was important.   

 

Mr. Smithson noted that treatment and getting well is of the utmost importance to veterans.  He also 

stated that receipt of compensation for Gulf War illness is based on proving causation for presumptive 

conditions.  Therefore, research must focus on proving causation. There is a need to look at veterans 

who were deployed and determine what types of illnesses are most often determined to be service-

connected.   Researchers must stratify those who were deployed by area of deployment and major 

service-connected conditions and compare them to non-deployed  veterans who are service-connected.   

 

Dr. Pellier noted the need to ensure that the proposed initiatives met the final objectives of the 

committee and would provide an adequate return on investment.  He stated perhaps the committee 

should look at existing drugs to determine how they could be better used for treatment.  Long-term, he 

suggested looking at a new therapy following the lead neurodegeneration.  He stated that there should 

be a focus on improving health care delivery. He opined that the committee did not presently have 

adequate information to determine what studies to pursue.   

 

Dr. Steele suggested that the data be married up and if legal, released to public parties who are 

interested for review.  She also stated that assessing available treatments that may be promising is 

important. Questions regarding treatment be added to the VA National Survey.  A protocol should be 

used to determine what treatments are effective.    

 

Dr. Haley recommended that the committee gain a thorough understanding of the illness based on 

existing resources before collecting new data.  He also stressed the need to pull the data together in a 

useful manner.  He stated that focusing on treatments and refining treatment ideas as well as 

concentrating on the delivery of quality healthcare are essential.  

 

Chairman Binns summarized the committee’s suggestions as merging the databases, focus on 

treatments and a survey of treatments. 

 

Research funding was discussed.  It was noted that funding should not be controlled by DOD.     

Funding must be properly managed.  It was suggested that particular research should be performed by 

competitive contractors. 

 

Mr. Robinson noted that veterans groups support independent research on Gulf War illnesses. 

 

Chairman Binns suggested that a coordinated research effort among agency officials be negotiated at 

top levels.  He also stated that competitive research and peer review within VA research would make 

sense.       

 

It was noted that peer review can be biased when it is accomplished by insiders.  The importance of 

gaining the buy-in of the veteran community and the Secretary of Veterans Affairs was also noted.   

 

Public Attendee Nichols suggested that if new surveys were completed, that they were done by unit.  

The committee should devise a collection and storage system for the data so that it is open for public 

input and can be tracked.  She encouraged the invitation of experts to participate in sharing input 

regularly and presenting findings at future meetings 

 

Public Attendee Hammack raised concerns that education is lacking on Gulf War illness in VA 

facilities.  She suggested that a Gulf War Health Advisory Booklet was not readily available to VA 

employees.  She indicated that survey questions should be made available to veterans at VA facility 



libraries.  Clinical practice guidelines are not adequate.  Invite input for the VA public relations 

newsletter on Gulf War Illnesses.  Ensure that the committee advertises in the DOD newsletter.  Attend 

hearings in the House and Senate Armed Services Committees to encourage data merging.  Prepare 

military personnel and educate them about toxic hazards to increase protection of future soldiers.   

 

Public Attendee Eddington  recommended a report by the Institute of Medicine covering proper 

methods of conducting research.  The report is entitled “The National Center for Deployment Health 

Research” and it is available on the NAS web site.  The report suggests a research model that includes 

a governing board consisting of representatives from DoD, HHS and VA, at least six independent 

scientists and voting representatives from the veteran community. The research model used by 

Congressionally directed medical research programs was also recommended.  These research programs 

include patient advocates on the peer review panels. The importance of lay leadership on the panels 

was emphasized.   

 

Chairman Binns commended the committee on its efforts and the meeting was adjourned.    
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Abstract—Military deployments to Afghanistan and Iraq have been associated with elevated 

prevalence of both posttraumatic stress disorder (PTSD) and traumatic brain injury (TBI) among 

combat veterans. The diagnosis and management of PTSD when a comorbid TBI may also exist 

presents a challenge to interdisciplinary care teams at Department of Veterans Affairs (VA) and 

civilian medical facilities, particularly when the patient reports a history of blast exposure. 

Treatment recommendations from VA and Department of Defense’s (DOD) recently updated 

VA/DOD Clinical Practice Guideline for Management of Post-Traumatic Stress are considered 

from the perspective of simultaneously managing comorbid TBI. 

Key words: chronic pain, cognitive rehabilitation, comorbidity, posttraumatic stress 
disorder, psychopharmacology, psychotherapy, substance use disorders, traumatic 
brain injury, VA/DOD clinical practice guidelines, veterans. 

Abbreviations: CBT = cognitive-behavior psychotherapy, CPG = clinical practice guideline, CPT = cognitive 

processing therapy, DOD = Department of Defense, FDA = Food and Drug Administration, ICU = intensive care unit, 

IED = improvised explosive device, MACE = Military Acute Concussion Evaluation, MOS = military occupational 

specialty, MRI = magnetic resonance imaging, mTBI = mild TBI, OIF/OEF = Operation Iraqi Freedom/Operation 

Enduring Freedom, PCL = PTSD Checklist, PE = prolonged exposure, PLMS = periodic limb movements of sleep, 

PTSD = posttraumatic stress disorder, RCT = randomized controlled trial, SNRI = serotonin-norepinephrine 

reuptake inhibitor, SSRI = serotonin-specific reuptake inhibitor, STAR*D = Sequenced Treatment Alternatives for 

Relief of Depression, T3 = tri-iodothyronine, TBI = traumatic brain injury, TCA = tricyclic antidepressant, VA = 

Department of Veterans Affairs, VBIED = vehicle-borne IED. 
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INTRODUCTION 

The improvised explosive device (IED) is one of the most commonly encountered weapons in 

Operations Iraqi Freedom and Enduring Freedom (OIF/OEF), and its battlefield use creates 

serious risk for physical injury or death [1–3]. The IED threat, together with blunt trauma head 

injury mechanisms, has altered recent approaches to combat veteran1 mental health care by 

highlighting the topic of traumatic brain injury (TBI), and in particular mild TBI (mTBI). For the 

mental health clinician, the IED threat is another wartime event that can lead to posttraumatic 

stress disorder (PTSD), and proper management of the veteran population exposed to IEDs 

requires the clinician to consider both psychiatric disorders and the possibility of a comorbid 

mTBI. 

Casualties from explosions are a significant cause of morbidity among OIF/OEF veterans. IEDs 

and explosions from other ordnance accounted for nearly 80 percent of all casualties reported to 

a military trauma registry from October 2001 through January 2005 [4], and relative to previous 

military actions, casualties from Afghanistan and Iraq received proportionally more face, head, 

and neck injuries [2]. There are no direct comparisons of TBI prevalence across military 

conflicts in the 20th century. As a proxy for relative risk for TBI across different military 
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conflicts, Owens et al. studied the anatomic location of combat wounds in World War II, the 

conflicts in Korea and Vietnam, and OIF/OEF [4]. They found a statistically significant 

difference, because 30 percent of OIF/OEF combat wounds involved the head and neck 

compared with 16 percent in the Vietnam war and 21 percent in both the Korean war and World 

War II. 

As in prior military conflicts, improved combat medical care leads to an increased need for 

postwar rehabilitation of injuries. Among veterans of the present conflicts, the incidence of TBI 

is higher than it was in prior conflicts, perhaps because of blast injuries. The Department of 

Defense (DOD) and Department of Veterans Affairs (VA) mental health communities face a 

difficult clinical challenge in the diagnosis and management of psychiatric sequelae of war when 

the veteran was exposed to explosions: determining whether the presenting symptoms are best 

explained by PTSD or another psychiatric diagnosis, residual symptoms of mTBI, or both a 

psychiatric diagnosis and mTBI. This article addresses the diagnosis and treatment of PTSD 

among combat veterans with a particular focus on comorbid mTBI and the most recent version 

of the VA/DOD Clinical Practice Guideline for Management of Post-Traumatic Stress [5]. 

The military and VA healthcare systems are familiar with the high prevalence rate of PTSD 

among combat veterans. Among OIF/OEF veterans who sought treatment at a VA healthcare 

facility, the PTSD prevalence is 13 to 21 percent [6–7]. The range of wartime traumatic events 

that can lead to PTSD must now include the dangers posed by exploding IEDs. To the practicing 

mental health clinician, it should be clear how an exploding IED could cause PTSD, but the 

patient’s symptoms could also be caused by mTBI. Cognitive complaints can accompany the 

clinical presentation of PTSD, typically a subjective decline in short-term memory that can result 

from diminished concentration. However, if a comorbid TBI is present, memory could be 

affected directly. Two reports suggest blast-related TBI as a risk factor for memory impairments 

[8–9], although another study of combat veterans with blast-related mTBI found no memory 

changes compared with a control group [10]. However, mTBI from blunt trauma is not known to 

adversely affect memory, but moderate to severe TBI from blunt trauma can cause memory 

impairments [11–12]. 

The possible presence of mTBI in the combat veteran causes additional diagnostic and 

management complications. TBI is associated with neuropsychiatric sequelae such as depression, 

mania, or psychosis [13]; substance use disorders [14]; and medical problems including sleep 

disorders [15–16], chronic pain [17], and endocrine deficiencies [18–19]. These associated 

neuropsychiatric conditions could occur as a direct result of the traumatic injury or present after 

the injury as an emotional reaction to the effect of TBI on daily life [20]. There may not be a 

clear underlying etiology for a mood or anxiety disorder occurring after TBI, and the informed 

clinician will employ the biopsychosocial formulation (or a similar multidimensional approach) 

to enhance the diagnosis and understanding of these symptoms [20–21]. The psychiatric 

symptoms associated with TBI often respond to treatment based on the symptoms that 

correspond to the related Axis I condition [22], although the presence of TBI may affect 

diagnostic considerations and treatment options. 

This review seeks to address four primary objectives related to managing comorbid PTSD and 

TBI: cognitive problems among combat veterans, blast as an injury source for TBI, diagnosis and 
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management of PTSD in the setting of mTBI, and management of additional neuropsychiatric 

comorbidity in the combat veteran with PTSD and mTBI. These considerations will be placed in 

context with the 2010 update to the VA/DOD clinical practice guideline (CPG) for PTSD [5].2 

METHODS 

We searched the MEDLINE database for published articles on psychiatric conditions associated 

with TBI and including blast trauma. The authors’ clinical and laboratory experience 

supplemented these articles, particularly in the relationship of basic science studies of blast 

injury to clinical situations. 

RESULTS 

Cognitive Problems Among Combat Veterans 

Cognitive problems remain a major focus of attention for the treatment-seeking OIF/OEF veteran 

population diagnosed with PTSD, a relatively large group given the prevalence of PTSD noted 

previously. Cognitive problems can have many different etiologies, including psychiatric 

diagnoses (e.g., major depression, substance use disorders), medication effects (e.g., tricyclic 

medications prescribed for neuropathic pain), medical or neurologic disorders (e.g., sleep apnea), 

or TBI. Despite the possibility of a brain injury causing dysfunction among any of the major 

functions in the central nervous system, including cognition, no clear consensus exists in the 

medical literature regarding the underlying cause of cognitive complaints in the OIF/OEF 

veteran population with both PTSD and TBI. When faced with clinical symptoms but no clear 

etiology, clinicians should manage the patient’s symptoms. This symptom-management 

approach is advocated by the VA/DOD CPG for concussion/mTBI [23]. 

The medical literature does not clearly indicate whether cognitive changes after a combat 

deployment are best explained by psychiatric diagnoses or by TBI. Several studies support 

psychiatric conditions as the primary reason for persisting cognitive complaints or 

postconcussive symptoms [24–28]. Two studies report results that are most likely due to blast 

injury and not PTSD [29–30], and other results cannot rule out TBI as a contributor or cause of 

cognitive changes in combat veterans [10,31–32] or point toward TBI as a cause of cognitive 

complaints [33]. More likely, as suggested in some of the studies listed, when PTSD and TBI are 

both present, there may be a synergistic worsening of cognition. 

Further complicating this issue is a lack of interdisciplinary research teams [34] and the need for 

careful diagnostic methods when the presence or absence of PTSD and TBI are determined from 

clinical symptoms, some of which overlap the two disorders. Some of the largest studies 

reporting TBI prevalence among OIF/OEF combat veterans rely on telephonic or mailed self-

report measures for both PTSD and TBI [35]. A study of PTSD self-report measures compared 

with clinician-administered instruments for PTSD diagnosis found a nearly 20-fold higher 

prevalence of PTSD with the self-report measure [36], a finding that was not explained by 

subsyndromal PTSD [37]. More recently, further evidence for collinearity of PTSD and TBI self-

report measures comes from Levin et al., who found higher PTSD Checklist (PCL) scores among 

blast-exposed veterans with TBI than among veterans without TBI [8]. However, the difference 
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in PCL scores normalized after adjusting for the difference in postconcussive symptoms between 

the two groups. These findings suggest that the prevalence of PTSD may be inappropriately high 

when only self-report measures are used. The presence of PTSD is suggested as an explanation 

for a range of symptoms attributed to mTBI/concussion [28], yet that proposal relies on the 

assumption that an injury caused by explosion is fundamentally the same as an injury caused by 

blunt trauma. Recent experiments established that blast trauma can cause lethal injury when only 

the head is exposed to blast [38], thus lending support to case reports of blast TBI cited 

previously. There is not yet enough known about blast brain trauma to rely on self-report 

instruments for the diagnosis of either PTSD or TBI in the combat veteran. 

Blast Injury as Novel Injury Cause in Combat Veterans 

Although current media and scientific attention is focused on TBI from wartime incidents, the 

causes of TBI among U.S. military servicemembers and veterans include combat, training 

accidents, and nonmilitary accidents. Blunt trauma remains an important cause of head injury 

among veterans, even during combat deployments. According to DOD casualty statistics on fatal 

injuries during OIF/OEF not attributable to enemy action, 541 fatalities (42% of the total 1,299 

fatalities not caused by hostile fire) from October 2001 through July 2011 were caused by 

accidental crashes of military aircraft or motor vehicles [39]. Blunt trauma can cause TBI, and 

the clinical course and sequelae associated with blunt head trauma are well-characterized based 

on civilian experience. Penetrating head trauma does occur among combat veterans but is far less 

frequent than either injury from blunt injury or blast exposure. From September 2001 through 

September 2007, penetrating head trauma accounted for 11 percent of the 2,898 military hospital 

admissions for U.S. Army soldiers deployed to Afghanistan or Iraq [40], and a similar evaluation 

of Joint Theater Trauma Registry patients with TBI from 2003 through 2007 showed penetrating 

trauma in 18.5 percent [41]. These percentages represent upper bounds for penetrating trauma 

cases because they are based on military medical facility admissions, and therefore do not 

include many mTBI cases that were not evaluated by a military physician. The association of 

blast with TBI is a novel environmental hazard with current military operations, and given the 

unique physics of blast exposure, blast TBI is inconsistently characterized in the clinical 

literature. 

Combat experience in Afghanistan or Iraq is associated with a greatly increased risk of blast 

exposure, particularly for selected military occupational specialties (MOSs) such as Infantry, 

Military Police, Transportation, or Explosive Ordnance Disposal (military bomb disposal 

experts). Some of these veterans have experienced repeated blast exposure during overseas 

deployment, most commonly from an IED, typically a small charge up to 50 pounds placed on 

the side of a road, and the usually larger vehicle-borne IED (VBIED), a device with up to several 

thousand pounds of explosive. 

An exploding IED can injure nearby persons by several injury mechanisms: blast, blunt impact, 

and fragment penetration [42]. Of these three mechanisms, penetrating injury is uncommon 

compared with blunt impact and blast injury [43], and when it does occur, the available medical 

history readily informs the question of possible TBI. 



The perceptions of blasts among veterans and healthcare professionals have been informed by 

years of television and cinematic portrayals, and unfortunately, the entertainment industry fails to 

portray blast effects accurately. For example, a common cinematic scene involves actors being 

tossed across rooms or open spaces by an explosion, and this result is rather uncommon except 

for in those blasts that are large enough to be severely injurious or lethal. An injury from a blast 

wave typically results from a very fast wave that cannot be observed without high-speed 

cameras. For a detailed explanation, several excellent sources may be helpful to readers [44–46]. 

Injury risk from blast exposure has been studied intensely since World War I, with a primary 

focus on the observations of lung injury among exposed victims [47]. Multiple studies show the 

pulmonary vulnerability to fatal injury from a blast wave [48–49], but recent results show 

primary brain blast trauma can occur at about twice the levels needed to cause fatalities from 

pulmonary sequelae, yet these levels are within the blast intensity from a typical roadside IED at 

1 to 2 m distance [38]. 

Damage to neurons, glia, or the blood-brain barrier may occur at levels of blast that are near or 

below the level of pulmonary threshold injury [38]. This finding suggests that even civilians who 

survive a blast injury may be at risk for TBI, in addition to the risk of PTSD. This risk for PTSD 

will include surviving an explosion, witnessing wounds or fatalities among other survivors, or 

being hospitalized with a serious medical problem caused by the explosion (e.g., severe burns, 

adult respiratory distress syndrome). Approximately 1 year after an accidental traumatic event 

not caused by terrorism, 6 percent of hospitalized trauma patients developed new-onset PTSD 

[50]. The comparable figure among hospitalized victims of terrorist suicide bomb attack is 

approximately 50 percent [51]. One possible cause of the higher rate of PTSD among terrorist 

bomb victims is the higher likelihood of greater injury from an explosion. Terrorist bomb attacks 

in the civilian setting can result in blast-related lung damage with the need for subsequent 

mechanical ventilation [52] or surgical repair of traumatic injuries [53]. Compared with civilian 

trauma from nonterrorist causes, victims of terrorist explosive attacks were more likely to 

experience injury to more than one body region, to have a longer hospital or intensive care unit 

(ICU) length of stay, to have a greater injury severity score, and to require posthospital 

rehabilitation [54]. Admission to the ICU after physical injury was associated with a threefold 

greater risk of developing PTSD [55]. 

However, the typical civilian injuries to the thorax, abdomen, and pulmonary system are far less 

common in the combat environment because of the nearly universal use of ballistic protective 

body armor. These armor systems increase the pulmonary system blast tolerance. Literature 

reports in the 1980s claimed an increase in lung injury risk from wearing body armor, and if true, 

this greater risk could create elevated intrathoracic pressure. However, body armor materials and 

design have evolved since the 1980s, and current U.S. military and civilian armor substantially 

decreases the blast transmitted to the thorax, as shown in unpublished research by our group.3 

This protection substantially decreases the risk of pulmonary injuries at a given distance from the 

explosion. The implication from this armor protection is fewer fatalities from blast lung trauma 

but exposure of the brain to blast waves that were lethal in prior conflicts. 

Diagnosis of TBI in Setting of PTSD or Other 

Psychiatric Conditions 

http://www.rehab.research.va.gov/jour/2012/495/capehart495.html#79


The VA/DOD CPG for concussion/mTBI (version 1.0, April 2009) defines TBI as “a 

traumatically induced structural injury and/or physiological disruption of brain function as a 

result of an external force that is indicated by new onset or worsening of at least one of the 

following clinical signs, immediately following the event” (emphasis added) [23]. The clinical 

signs are any period of decreased or loss of consciousness, any period of posttraumatic amnesia, 

any alteration of cognition (confusion, disorientation, slowed thinking), neurologic deficits that 

may be transient, or intracranial lesions. TBI severity is based on the extent or duration of these 

clinical signs. 

Returning combat veterans are screened for TBI at all VA medical facilities. This screen includes 

a four-part screening tool intended to detect an injury event, immediate postinjury signs or 

symptoms of TBI, ongoing TBI sequelae, and current TBI sequelae. A positive screen leads to a 

thorough evaluation using a template-driven history, physical examination, and neurologic 

examination from a VA clinician with additional training in TBI diagnosis and management. 

Despite the VA’s universal TBI screening for returning combat veterans, cases of mTBI are 

almost certainly being missed. It is highly likely that cases of moderate to severe TBI resulted in 

medical treatment at a military facility, and the missed TBI cases are probably mTBI. Other 

potential contributors to possible underdiagnosis of mTBI include an incomplete appreciation of 

mTBI sequelae (including not fully considering TBI as a cause of psychiatric symptoms) and 

misperceptions of blast injury biomechanics, topics reviewed by the authors in 2012 that were 

addressed in a recent review article [56]. There are numerous complexities associated with both 

blast biomechanics and the challenges with accurately representing military or terrorist blast 

injury in the laboratory, and a full discussion of these topics is not within the scope of this 

article; interested readers may refer to our recent review cited previously [56]. The 

misperceptions of blast biomechanics are an important clinical factor in missed TBI diagnoses: 

blast injuries evaluated in a busy civilian trauma center resulted in a missed diagnosis rate of 36 

percent of primary blast TBI cases [57]. An additional factor in missed TBI diagnosis could be 

the presence of multiple life-threatening injuries to the pulmonary, orthopedic, abdominal, or 

vascular systems or the incorrect belief that TBI does not occur without loss of consciousness 

[58]. 

The combat veteran with persistent or unusual neuropsychiatric problems should undergo further 

evaluation for TBI if there is any history of head trauma. TBI can present with a wide variety of 

neuropsychiatric signs and symptoms [13], and no single clinical picture or unifying 

pathophysiologic model exists for blunt, blast, and penetrating trauma [59]. It may be useful to 

inform the veteran that a clinically meaningful TBI can result from an injury that involved only 

an altered level of consciousness and did not include loss of consciousness. This information 

may help the veteran provide additional history about head trauma that involved an alteration of 

consciousness (e.g., report of “feeling dazed” or “having my bell rung”), posttraumatic amnesia, 

or a transient neurologic deficit. These reports may result from injuries associated with blast 

trauma or blunt trauma such as from contact sports, military parachute drops, and hand-to-hand 

combat training. It is important to emphasize that while a TBI can result from an injury that did 

not cause loss of consciousness, the usual clinical course for blunt head trauma without loss of 

consciousness is a very good to complete recovery with few to no clinically meaningful 

sequelae. 



In addition to the MOSs mentioned previously associated with a greater risk of blast exposure, 

selected other MOSs are associated with elevated head injury risk, including Armor (i.e., tank 

crew), Infantry in a mechanized unit (i.e., tracked infantry fighting vehicle), any service in an 

Airborne unit, and any service in a Special Operations unit. Any reported blunt head injury event 

should lead to TBI evaluation, even if the veteran does not believe the injury led to a concussion 

or TBI. Further evaluation for possible TBI is recommended after blast exposure from any non-

VBIED blasts that occurred closer than 30 feet; VBIED blasts within 100 yards should lead to a 

TBI evaluation. 

Although the VA’s screening program for TBI includes all returning combat veterans, there are 

occasions when a positive screen does not lead to a TBI evaluation. The TBI diagnostic criteria 

do not require loss of consciousness for the diagnosis, but the veteran may view an injury event 

without loss of consciousness as insignificant and decline further evaluation. Scheduled 

appointments for a TBI evaluation may not be kept because of the veteran’s work schedule, 

transportation difficulties, or financial constraints. A mild head injury may be viewed as 

“normal” in some military occupations and not deserving of medical evaluation. These responses 

should be addressed so individual patients and their healthcare team will have more information 

with which to make decisions about treatment options, and for those patients still serving in an 

Active or Reserve military component, decisions about neuropsychological testing should be 

considered when the clinician holds moderate to high suspicion for TBI or for persisting 

cognitive complaints after other psychiatric symptoms and comorbid medical conditions have 

been addressed [23]. Neuropsychological evaluation can assist with difficult diagnostic 

situations. These situations can include impaired attention in a veteran with PTSD, suspected 

TBI, and a possible prior history of attention deficit hyperactivity disorder; determination of any 

regional specificity to neuropsychological testing results; and measures of the 

neuropsychological test validity. Neuropsychological testing may also be helpful prior to referral 

for psychotherapy for PTSD. Psychotherapists may wish to adjust their therapeutic approach 

based on the cognitive testing results (e.g., provide written handouts to compensate for relatively 

weak verbal learning). At our institution, we adopted an approach with a selected number of tests 

for screening, and if the scores reflect poor performance, a neuropsychologist reviews the 

screening test results and determines whether a full neuropsychological evaluation is warranted. 

The variety of neuropsychological tests may lead to different, equally valid screening batteries, 

but as a general guideline, each screening battery should assess attention, verbal memory, visual 

memory, visuospatial function, executive function, and expressive or receptive aphasia. 

Bedside tests of cognition have very limited utility in the diagnosis of TBI. The Mini Mental 

State Examination is not recommended for TBI evaluation [60], and there are no published trials 

of the Montreal Cognitive Assessment in patients with TBI. The Military Acute Concussion 

Evaluation (MACE) was developed by the Defense and Veterans Brain Injury Center and can be 

obtained from their Web site (http://www.dvbic.org). The MACE appears to be a reliable 

instrument for TBI assessment, but according to a recent military medical study, the MACE is 

only effective if administered within 12 hours of a head injury [61]. 

In general, conventional computed tomography and magnetic resonance imaging (MRI) scans 

are not useful for diagnosis of mTBI [62]. More advanced MRI techniques such as diffusion 

tensor imaging, which may not be readily available to clinicians outside TBI research protocols, 



have shown more promise to detect structural changes associated with mTBI [62–63], but these 

results are not consistent across studies [8,64], perhaps because of imaging protocol differences 

[65]. Laboratory testing is not yet helpful in TBI diagnosis, although tests of oculomotor function 

may be useful [63]. 

Testing of oculomotor function may be a useful adjunct tool for TBI diagnosis. The advantages 

to oculomotor testing in the evaluation of suspected TBI include noninvasive test procedure, 

established normative values, and difficulty with creating feigned abnormal results. Other 

investigators have established oculomotor function as a sensitive test for detecting abnormalities 

among patients with moderate to severe TBI from blunt head trauma [66–68]. Oculomotor 

testing may have unique value in TBI evaluation after blast exposure because psychiatric 

comorbidity is not known to alter test results. Vestibular changes, which can also affect 

oculomotor function, have been reported in OIF/OEF veterans exposed to blast [69–70]. More 

recently, it was shown that 30 percent of blast-exposed veterans have at least one abnormal 

finding on oculomotor testing, and for two of these cases, this testing was used to localize the 

anatomic lesion to the brainstem.4 These oculomotor and vestibular changes may be related to 

cerebellar dysfunction reported among blast-exposed OIF/OEF veterans [29]. Oculomotor and 

vestibular testing can be especially useful because feigned or exaggerated results can be detected 

and addressed during the testing. False positive reading of abnormal oculomotor function can 

occur after recent benzodiazepine use, but after approximately 1 week, the oculomotor system 

adapts to the benzodiazepine [71]. Intravenous administration of fentanyl 100 µg adversely 

affected oculomotor function, but the effect does not last more than 15 to 30 min [72]. 

Oculomotor function is not known to be affected by serotonin-specific reuptake inhibitor (SSRI) 

antidepressants, indicating that these medications should not produce a false positive reading of 

abnormal function [73]. The lack of oculomotor effect from SSRI antidepressants is important 

because these medications are first-line pharmacotherapy agents in PTSD and major depression. 

Overall, the published data on psychiatric conditions or TBI and oculomotor function support 

oculomotor movement testing as a sensitive indicator of brain pathology. 

General Principles for Managing PTSD in Combat Veteran with TBI 

Managing comorbid PTSD and TBI remains a challenge for DOD and VA clinicians in mental 

health, TBI/polytrauma, and primary care because no clear guidance exists on the simultaneous 

management of these two conditions [74]. While recognizing that there is no single right 

algorithm for every clinical situation, our usual approach to outpatient care for PTSD with 

comorbid TBI follows four general principles: (1) treat PTSD with appropriate 

psychopharmacologic and psychotherapeutic modalities, (2) identify and treat any comorbid 

neuropsychiatric conditions or substance use disorders, (3) identify and treat any associated 

medical comorbidities, and (4) directly address cognitive sequelae of TBI. Based on the 

presenting clinical symptoms, the severity of those symptoms, and patient preferences, treating 

clinicians should consider varying this recommended approach. For example, a clinic patient 

with recurrent seizures each week would be better served by immediate consultation with 

neurology prior to a discussion about psychotherapy for PTSD. 

The risk for suicide is a concern with both PTSD and TBI. Three studies examining suicide rates 

among persons with TBI found an increased risk with standard mortality ratios of 2.7 to 4.1, 
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depending on the study; comorbid substance use disorders increased the suicide risk [75]. PTSD 

similarly confers an increased risk for suicidal thoughts and perhaps also behaviors, although the 

association between PTSD and suicide attempts may be mediated by psychiatric comorbidity 

[76]. Screening for suicide and treating psychiatric comorbidity are therefore recommended for 

veterans with PTSD and comorbid TBI. 

As a general rule, neuropsychiatric conditions that appear after TBI are managed similarly to the 

corresponding idiopathic Axis I condition. Cognitive sequelae could be classified as 

neuropsychiatric conditions, but for the purposes of this treatment approach, the cognitive 

difficulties are considered separately. Management of comorbid PTSD and TBI generally should 

follow the VA/DOD CPG for each condition, and following the steps mentioned earlier in order 

from 1 to 4 is recommended for most clinical situations. Additional recommended resources are 

companion articles in this issue by Gibson (PTSD and chronic pain) [77] and Schoenfeld et al. 

(PTSD and insomnia) [78]. 

After a diagnosis is made and supported by a biopsychosocial formulation, the initial step in 

psychiatric treatment is forming an effective therapeutic alliance. The quality of this alliance is 

known to exert a positive effect on psychotherapy outcome across multiple types of 

psychotherapy, including both cognitive therapy and behavioral therapy [79]. In a large study of 

PTSD treatment with sertraline or prolonged exposure (PE), a strong therapeutic alliance was 

positively associated with adherence to PE but not with adherence to sertraline [80]. Separately, 

a study of cognitive-behavior psychotherapy (CBT) for PTSD among persons diagnosed with 

severe mental illness found psychotherapy superior to treatment as usual. CBT reduced PTSD 

symptoms and improved the patient’s rating of the therapeutic alliance [81]. Further, a trial of 

CBT for schizophrenia failed to show a relationship between the subject’s rating of therapeutic 

alliance and the therapist’s questioning the rational basis for psychotic symptoms, a result that 

supports the conclusion that therapists can challenge a patient’s false belief if a solid therapeutic 

relationship exists [82]. Similar research results from other chronic conditions may inform the 

need for therapeutic alliance in TBI care. The strength of the therapeutic alliance was found to 

predict outcomes in a trial of CBT for depression among persons with multiple sclerosis [83], a 

condition that commonly presents with comorbid cognitive difficulties. Finally, there is a known 

relationship between the health outcomes and the symmetry of patient and physician beliefs 

regarding the influence of patient behavior on health outcomes. A study of VA primary care 

providers and their patients demonstrated greater medication adherence to antihypertensive 

medication when the patient and physician shared similar beliefs about the relationship between 

patient behavior and health outcome [84]. Although the study outcomes did not extend to all 

medications studied, the results suggest improved outcomes that are in part supported by a 

harmonious patient-physician relationship. 

Similarly, research results support the need for developing a therapeutic alliance in TBI care. The 

value of a strong therapeutic alliance has been reported in a treatment case series of 

neuropsychiatric sequelae of TBI [85]. TBI can be associated with poor awareness of cognitive 

deficits or emotional difficulty. Results from the CBT in schizophrenia trial suggest that a solid 

therapeutic alliance may allow therapists to challenge poor awareness of cognitive deficits. 

Additional results cited previously may support the value of a therapeutic alliance from a 

comparison of TBI to other conditions. However, a study evaluating the relationship between 



alliance and outcomes found that therapeutic alliance strength was associated with remaining in 

postacute brain injury rehabilitation but not with functional status at discharge [86]. A survey of 

psychologists working on psychological sequelae of TBI endorsed the need to build the 

therapeutic alliance, and this group frequently employed a variety of techniques to strengthen it, 

including education about TBI and its emotional consequences, memory aids, shorter or more 

focused therapy sessions, involvement of family members, and behavioral techniques to help the 

patient better understand post-TBI functional limits [87]. Building a strong therapeutic alliance is 

also recommended for vocational rehabilitation after TBI [88]. The value of a strong therapeutic 

alliance is most likely similarly high when treating veterans with comorbid PTSD and TBI. 

Psychotherapy for PTSD: Considerations with Comorbid TBI 

The VA/DOD CPG for PTSD is a comprehensive summary of PTSD treatment and should be 

readily available for any VA or military clinician who regularly evaluates or manages patients 

with PTSD. The CPG highly recommends that persons diagnosed with PTSD receive one of the 

evidence-based psychotherapies: cognitive processing therapy (CPT), PE, or eye movement 

desensitization response. Within the VA system, both CPT and PE are widely available. Certain 

antidepressants are also highly recommended. According to the VA/DOD CPG for PTSD, 

antidepressant medication is believed to be less effective than one of the evidence-based 

psychotherapies, but antidepressants are preferred over no treatment. 

The current VA/DOD CPG for PTSD recommends both CPT and PE, but there are few data to 

guide psychotherapy selection for the veteran with PTSD and comorbid TBI. Recent 

psychotherapy trials offer encouraging findings for treatment response. A 2007 Cochrane 

Review of psychotherapy for anxiety in persons with TBI found only two trials with acceptable 

methods [89]. One trial reported a reduction in anxiety after CBT for acute stress disorder. The 

second trial demonstrated that a combination of CBT plus cognitive rehabilitation led to a 

reduction in anxiety. The Cochrane Review noted the presence of 20 studies that did not follow a 

randomized controlled trial (RCT) design, most of which were case studies or small case series. 

More specific to psychotherapy for PTSD, a trial of CPT combined with cognitive rehabilitation 

plus psycho-education groups reported significant reductions in PTSD symptom scores after a 7-

week inpatient program [90]. The CPT offered in this study included both group and individual 

treatment. The reduction in PTSD severity occurred for veterans with mild, moderate, and severe 

TBI. 

A recent trial of PE suggests efficacy in combat veterans with comorbid TBI and cognitive 

deficits [91]. Separately, another outpatient study compared PE alone with PE plus cognitive 

restructuring, a therapy intended to address the patient’s negative cognitive assumption. Results 

did not reveal any differences in outcomes between the two interventions [92]. This result 

suggests that successful outcomes from PE do not rely on the same cognitive mechanisms used 

by CPT, raising the possibility that PE would be an effective intervention for veterans with 

significant cognitive problems. A published trial on virtual reality exposure therapy for PTSD 

reported 16 of 20 subjects demonstrated a clinically meaningful and statistically significant 

reduction in PTSD symptoms; the authors noted without further detail that two treatment 

responders were diagnosed with mild or moderate TBI [93]. An interim report from an ongoing 



trial comparing PE with virtual reality exposure therapy stated that both therapies resulted in 

clinical improvement in PTSD symptom; however, this report did not include details that could 

have allowed a comparison of treatment response with respect to TBI diagnosis [94]. 

Although these results with both CPT and PE are encouraging for veterans with PTSD and 

comorbid TBI, each of these studies have important limits. The CPT trial was conducted in the 

controlled environment of an inpatient unit. The virtual reality PE trials offered early but 

encouraging results, but replication with a larger group is required. Additionally, the interim 

report from the ongoing virtual reality trial used the veterans’ self-report of blast exposure as a 

proxy for mTBI, raising a question about the severity or perhaps existence of TBI among those 

participants. Military and VA clinicians would greatly benefit from additional research on 

treating combat-related PTSD with comorbid mild to moderate TBI, particularly with respect to 

modified psychotherapy approaches that could accommodate cognitive deficits. 

Pharmacotherapy for PTSD: Considerations for Comorbid TBI 

The 2010 VA/DOD CPG for PTSD recommends first-line medication choices for treating PTSD: 

the SSRI antidepressants sertraline and paroxetine and the serotonin-norepinephrine reuptake 

inhibitor (SNRI) antidepressant venlafaxine [5]. The CPG supports these choices by citing high 

quality RCTs for each of these three medications. Lesser degrees of support are offered for other 

SSRI antidepressants (fluoxetine, citalopram) and for the antidepressants mirtazapine and 

nefazodone. These antidepressant medications create the pharmacologic foundation for PTSD 

care. Details about specific antidepressants and their use in PTSD can be found in the PTSD 

CPG or in Jeffreys et al. in this issue [95]. 

Antidepressant medication is known to be useful for treating mood and anxiety disorders that are 

diagnosed after TBI. Two recent reviews of pharmacologic options for managing depressive 

symptoms after TBI recommended sertraline as first-line therapy based on clinical trial data, a 

favorable side-effect profile, and few drug-drug interactions, with citalopram also a 

recommended option [21,96]. Two double-blind RCTs in 2009 showed conflicting results with 

sertraline for depression after TBI. In the first trial of 51 subjects with TBI and depression, the 

results failed to show any difference in depressive symptoms for sertraline compared to placebo 

[97]. In the second trial, 99 subjects were randomized to sertraline or placebo, and a statistically 

significant difference occurred for fewer depressive symptoms with sertraline at 12 weeks than 

with placebo [98]. One unique double-blind RCT compared sertraline, methylphenidate, and 

placebo [81]. Results from this trial showed a statistically significant decline in depressive 

symptoms with either sertraline or methylphenidate compared with placebo, but only when 

results were measured on the Hamilton Depression Rating Scale; no statistically significant 

improvement on Beck Depression Inventory scores occurred. Methylphenidate improved several 

measures of cognition, but neither sertraline nor placebo helped cognitive function [99]. 

Unsurprisingly, the CPG for mTBI recommends antidepressants for depression, and stimulants 

are recommended for fatigue or concentration difficulties. However, the 2010 CPG for PTSD 

does not recommend stimulants for treatment of PTSD. 

Other antidepressants are not associated with strong data for use in TBI. Paroxetine is 

recommended only with caution since its cholinergic side effects may worsen cognition, and 



fluoxetine should be avoided because of multiple effects on the cytochrome P450 system and the 

possibility for drug-drug interactions [21]. No published studies or cases exist on TBI and the 

antidepressants escitalopram, mirtazapine, or nefazodone. A single case report is available on 

bupropion treatment of post-TBI restlessness [100], but because bupropion is not effective for 

PTSD, it will not be considered further. Data are available that support the use of tricyclic 

antidepressants (TCAs) for PTSD, but given the adverse effects of anticholinergic activity upon 

cognition, TCAs are not recommended as first-line choices in treating comorbid PTSD and TBI. 

The sum of these studies points strongly toward sertraline as the most reasonable first-line option 

in treating comorbid PTSD and TBI. Citalopram is a second choice after sertraline, but caution is 

recommended after the recent Food and Drug Administration (FDA) warning about possible 

cardiac side effects of citalopram above 40 mg per day, although a recent review of 1.3 million 

person-years of antidepressant exposure did not find any elevated risk for sudden cardiac death 

or ventricular rhythm problems among patients who took SSRIs, SNRIs, TCAs, nefazodone, or 

bupropion, all compared with a reference group of paroxetine users [101]. After sertraline or 

citalopram, with the possible inclusion of escitalopram instead of citalopram, there are few 

published data to guide choices. Reasonable second-line antidepressant choices include 

fluoxetine, mirtazapine, or nefazodone. Mirtazapine can cause mild anticholinergic effects [102] 

and sedation [103], effects that could aggravate memory problems. Nefazodone can cause 

serious hepatotoxicity [104], probably via inhibition of hepatocyte mitochondria [105], and 

alternatives should be carefully considered before it is used. The TCAs are third-line choices for 

similar reasons and a lower therapeutic index. 

The 2010 VA/DOD CPG for PTSD recommends prazosin as an augmenting agent for persisting 

nightmares. No published clinical studies exist on prazosin in TBI. Given its recommended use 

for nightmares in PTSD, prazosin should be considered in the veteran with both PTSD and TBI, 

but with a low starting dose and a slow upward titration to avoid hypotension. The 2010 

VA/DOD CPG for PTSD does not recommend the use of anticonvulsants for PTSD. No 

evidence exists to support antipsychotic medication as monotherapy for PTSD, and there is 

insufficient evidence for or against atypical antipsychotics as augmenting agents, with the 

exception that risperidone is not recommended as an augmenting agent based on a recent trial 

[106]. Benzodiazepines are problematic in PTSD and TBI. In PTSD, benzodiazepines may 

aggravate the fear response, interfere with PE psychotherapy treatment, and present a risk for 

iatrogenic substance dependence [5]. In TBI, benzodiazepines can worsen confusion and 

dizziness [23]. These medications should be avoided when treating anxiety related to PTSD and 

especially so in the presence of a comorbid TBI. 

Treatment of Other Psychiatric Conditions in Comorbid PTSD-TBI 

In general, treating psychiatric symptoms in persons with TBI should follow the same guidance 

as for geriatric patients: use lower initial doses and titrate upward slowly [107–109]. Medication 

adherence problems may arise from cognitive difficulty but could be mitigated by caregiver 

assistance [110]. A personal digital assistant and family member involvement in the patient’s 

care may improve medication adherence and consistent attendance at outpatient clinic 

appointments. 



The overlapping symptoms of PTSD and TBI can lead to confusion over what symptom to treat 

when and with what intervention. If a strategy of “PTSD First” is followed and the re-

experiencing symptoms abate but there are persisting symptoms of increased arousal (e.g., 

insomnia, irritability, impaired concentration) or symptoms suggesting depression (e.g., lack of 

interest in usual activities, fatigue or low energy), then the patient may have untreated TBI 

sequelae or a second psychiatric disorder. The presence of impaired motivation caused by TBI-

related subcortical damage can create a significant diagnostic challenge [111]. The clinical 

picture can include apathy, cognitive slowing, motor slowing, and a blunted emotional response, 

creating a clinical presentation that can resemble major depression. If a subcortical motivation 

problem is present, cautious use of low-dose stimulant medications (as outlined later) may be 

appropriate. 

As part of the differential diagnosis in this clinical situation, it is also appropriate to consider the 

possibility of a mood disorder such as major depression. The patient with impaired motivation 

caused by TBI may not feel distressed by the impaired motivation. Depressed mood and true 

anhedonia suggest a mood disorder instead of a motivation deficit. An additional consideration 

for the irritable patient is a manic mixed state that may result from an adverse reaction to SSRI or 

SNRI antidepressants prescribed for PTSD [112]. 

As discussed previously, the CPG for mTBI recommends treating depression even if the 

depression has no clear etiologic relationship to the mTBI, and the recommended medications 

are the SSRIs. There is a single case report documenting the combination of risperidone and 

galantamine decreasing the combination of apathy with psychosis after TBI [113]. The MAO 

(monoamine oxidase) inhibitor seligilene is associated with one open label trial reporting less 

apathy after nonresponse to methylphenidate [114]. Bupropion was established in the Sequenced 

Treatment Alternatives for Relief of Depression (STAR*D) study as a useful augmenting agent 

for SSRI medications in the pharmacology of depression, but it should be used cautiously in the 

setting of TBI because of the elevated seizure risk. When bupropion is not a reasonable choice, 

alternatives such as buspirone or tri-iodothyronine (T3) are suggested. Both buspirone and T3 

were effective in the STAR*D study for depression, but neither augmentation strategy has been 

systematically evaluated in patients with TBI. 

Substance Use Disorders in Comorbid PTSD-TBI 

The CPGs for PTSD and mTBI recommend screening for substance use disorders. Substance use 

disorders should be treated to minimize the possible effects on anxiety, cognition, and sleep. 

Substance use can aggravate mood, anxiety, or cognition either as a direct substance effect (e.g., 

alcohol use) or indirectly by interfering with sleep. 

Graham and Cardon conducted a comprehensive review of substance use disorders associated 

with TBI [14]. Their review examined alcohol, cannabis, and stimulants (cocaine and other 

stimulants together). Results indicated a general decrease in alcohol use after TBI. However, 

problematic alcohol use after TBI represents a subgroup of patients who need special attention 

and are likely to have a more difficult clinical course. Similar results showing a decline in 

problematic alcohol use after TBI were reported in a prospective study [115]. These results could 

be explained by hospitalization (i.e., no access to alcohol) or recommendations to abstain [115], 



or alternatively, represent binge use of alcohol that led to the TBI accompanied by a postinjury 

desire to avoid further head injuries. Data on cannabis were limited to a single case study and no 

data were reported for stimulants. These data are generally supported by a 2009 study of 

psychiatric comorbidity after TBI. In this study, the substance use disorder prevalence rate 

declined from 41 percent preinjury to only 21 percent postinjury [116]. However, Carlson et al. 

evaluated administrative data from more than 13,000 OIF/OEF veterans and compared the 

presence of any substance use disorder diagnosis to results of TBI screening. Results showed the 

prevalence of substance use disorders as 9.7 percent, 20.2 percent, and 26.2 percent, respectively, 

for veterans who screened negative for TBI, screened positive but were not found to have TBI, 

and screened positive and were later diagnosed with TBI [117]. These results may be different 

from other published reports with the use of administrative data. A study examining 10-year 

outcomes after TBI found 32 percent of the study subjects endorsed hazardous levels of alcohol 

use [118]. When PTSD and TBI are simultaneously present in a patient, the cognitive sequelae or 

emotional dysregulation associated with TBI may require novel approaches or adjustments to 

existing treatment protocols [119]. 

Unlike the reduction in substance use associated with TBI, PTSD is associated with increased 

prevalence of substance use disorders. Data from the National Comorbidity Survey demonstrated 

a higher rate of cannabis use among persons with either current or lifetime diagnosis of PTSD 

[120]. The diagnosis of an alcohol use disorder and/or a drug use disorder was associated with 

PTSD in OIF/OEF veterans; 63 percent of these veterans with either alcohol or drug use 

disorders were diagnosed with PTSD, and 76 percent of veterans with both alcohol and drug use 

disorder diagnoses were found to have PTSD [121]. A community survey of nearly 10,000 

veterans from the 1991 Gulf war revealed that problem alcohol use patterns were 2.7 times more 

likely to occur among veterans with PTSD than among veterans not diagnosed with PTSD [122]. 

Various studies have found alcohol or drug use disorder prevalence rates of 39 to 84 percent 

among Vietnam veterans [123]. 

Both psychological and physical trauma can combine with substance use to adversely affect 

neuroanatomy. PTSD is known to adversely affect hippocampus volume, and among persons 

diagnosed with PTSD, a lifetime history of alcoholism was an independent contributor to 

reduced hippocampal volume [124]. TBI can adversely affect the hippocampus. Imipramine 

administered after TBI in an animal model improved cognitive outcomes compared with the 

placebo group, and this outcome was correlated with increased hippocampal neurogenesis [125]. 

Other antidepressant medications are associated with neurogenesis, but its role in treating 

depression or anxiety is not yet clear [126]. The potential interactions among TBI, alcohol, and 

PTSD are yet to be explored in preclinical or clinical studies, and this research has the potential 

to enhance combat veteran healthcare. 

Even with poorly understood interactions among TBI, alcohol, and other substance use disorders 

and PTSD, clinicians can offer effective interventions. Seeking Safety is a recommended 

psychotherapeutic intervention for comorbid PTSD and substance use disorders. This therapy has 

demonstrated effectiveness in both male [127] and female [128] veterans. Anecdotal cases at our 

institution show efficacy for Seeking Safety in veterans with TBI, but this therapeutic 

intervention requires systematic evaluation in this patient population. A review of substance use 

disorders treatment for persons with TBI recommended skills-based interventions that provide 



community care. Peer support and motivation to attend outpatient treatment sessions were also 

recommended interventions. Until a systematic evaluation is available, treatment of the veteran 

with a “triple-diagnosis” (i.e., PTSD, TBI, and substance use disorder) will require an individual 

approach and interdisciplinary cooperation among the mental health, substance use, and TBI 

treatment teams. 

Managing Medical Complications of TBI in the Veteran with PTSD 

Although psychiatrists collaborate with primary and specialty care physicians for the optimal 

management of many medical problems, these collaborations are particularly important for three 

particular medical diagnoses: chronic pain, endocrine deficiencies, and sleep disorders. All three 

of these conditions may occur in the combat veteran with both PTSD and TBI. 

The comorbid medical and neurologic conditions associated with TBI can adversely affect 

clinical outcome. Patients with TBI reported high prevalence of chronic pain (43% [17]), sleep 

disorder (approximately 50% [15–16]), and endocrine disorders (approximately 25% [129]). 

Mitigating each of these associated conditions will improve patient outcome. 

Chronic pain can adversely affect emotions and cognition. It remains an underrecognized clinical 

problem associated with TBI. PTSD is believed to mediate the relationship between chronic pain 

and TBI among persons diagnosed with all three conditions [130], a relationship that has been 

reported for OIF/OEF veterans diagnosed with PTSD, physical injuries, and chronic pain 

[20,131]. One recent meta-analysis of pain after TBI found the prevalence of chronic pain ranged 

from 43 percent in veterans to 51 percent in civilians [17]. These results remained significant 

after controlling for Axis I conditions, suggesting that pain is either a consequence of TBI or that 

the same injury that caused the TBI created comorbid injuries in other organ systems. Combat 

wounds in the present war are primarily blast injuries, and these injuries can simultaneously 

affect multiple functions within the brain while injuring multiple anatomic locations in the body. 

A multidimensional clinical approach from an interdisciplinary treatment team is recommended 

for optimal pain management [20,131]. 

A 2009 literature review found discouragingly little evidence to guide treatment of combat 

veterans with polytrauma and chronic pain, noting that the available treatment studies were either 

case reports or small case series [132]. Treatment for chronic pain and comorbid PTSD is 

complex because the two conditions can be mutually reinforcing, and unfortunately, there are no 

medication trials to evaluate treatment modalities for these comorbid conditions [133]. Opiates 

show mixed results in chronic pain and are not associated with better physical or psychosocial 

function, thus suggesting the need for careful consideration before their use in comorbid chronic 

pain and PTSD [133]. Just as in the comorbidity of substance use, PTSD, and TBI, there is a 

compelling need for research into the neuroscience and treatment modalities for this second type 

of triple diagnosis veteran with chronic pain, PTSD, and TBI. 

PTSD is associated with sleep complaints, primarily initial insomnia from anxiety and middle 

insomnia from nightmares. Complicating this clinical picture is the common association of 

PTSD with use of substances known to interfere with sleep and behaviors that interfere with 

sleep. Persons with PTSD have high rates of excessive alcohol [121,134] and tobacco use [135], 



and for patients whose trauma occurred at night, the idea of going to sleep at night can be an 

intimidating experience. 

The presence of comorbid TBI can add complexity to treating sleep complaints in a patient with 

PTSD. TBI has been associated with sleep disorders. Two prospective studies identified a nearly 

50 percent prevalence of sleep disorders among persons with TBI [15–16]. Patients in these two 

studies typically reported fatigue or excessive sleepiness, and the polysomnographic data 

revealed various causes, including obstructive sleep apnea, periodic limb movements of sleep 

(PLMS), narcolepsy, and idiopathic hypersomnia. 

Sleep disorders should be approached as a problem of initiating sleep, maintaining sleep, or 

failing to achieve restorative sleep. This organization of sleep disorders not only is the consensus 

of various professional groups in the sleep medicine field [136] but also is useful for treating 

PTSD and comorbid TBI. Conditions that interfere with initiating sleep include anxiety, caffeine 

or nicotine use in the evenings, and restless legs. Sleep can be broken up at night by sleep apnea, 

periodic limb movements, or REM (rapid eye movement) behavior disorder. PTSD can interfere 

with initiating sleep through hyperarousal and with maintaining sleep through nightmares [137]. 

The male veteran with PTSD and benign prostatic enlargement who awakens to urinate may face 

significant difficulty returning to sleep. In most situations, the proper intervention for sleep 

problems begins with a polysomnogram. An abnormal polysomnogram may indicate a need for 

referral to a sleep medicine specialist. If the polysomnogram does not find evidence of a sleep 

disorder, then the CPGs for both PTSD and mTBI recommend similar interventions: encourage 

good sleep hygiene, offer CBT for insomnia, and consider prazosin for nightmares [5]. When 

these interventions are not effective, medication for insomnia should be considered. 

If a veteran with both PTSD and TBI reports sleep difficulty that may be due to depressive or 

anxiety symptoms, it is important to ensure that target symptoms do not represent anxiety for 

which a PTSD-specific intervention would be more appropriate. Prior to starting medication for 

sleep, determine whether a change in the SSRI or SNRI antidepressant could reduce anxiety and 

promote better sleep, and if nightmares are problematic, add prazosin. If a hypnotic medication is 

required, the CPG for PTSD recommends trazodone as a first-line medication. Chronic 

benzodiazepine use should be avoided with PTSD. However, the beneficial effect of improved 

sleep may outweigh the adverse effects of limited hypnotic medication use. The CPG for PTSD 

recommends nonbenzodiazepine hypnotics (e.g., zolpidem, eszopiclone, ramelteon) instead of 

benzodiazepines, and atypical antipsychotics are discouraged unless agitation is a severe 

problem. The atypical antipsychotics carry a significant risk for weight gain and related 

metabolic problems [138], and their use has been linked to an increased risk for obstructive sleep 

apnea [139]. 

Many medications to treat sleep difficulties can be problematic in comorbid TBI. 

Benzodiazepines are generally discouraged in persons with TBI because of concerns over 

adverse effects on cognition, coordination, alertness, and the risk for substance use disorders 

[110]. A recent review of hypnotic medications in patients with TBI recommended against 

benzodiazepines because of adverse effects on cognition [140]. The newer benzodiazepine-like 

medications (zolpidem, eszopiclone, and zaleplon) have not been systematically evaluated for 

insomnia associated with TBI [140]. The 2010 VA/DOD CPG for mTBI discourages 



benzodiazepines overall but suggests zolpidem when a hypnotic medication is required [23]. A 

recent literature review suggests trazodone or melatonin [140]. 

The alpha-1 adrenergic antagonist prazosin is well supported for mitigating PTSD-related 

nightmares [141], and improved sleep may help cognition. No data exist to support the alpha-1 

antagonists solely for TBI in the absence of nightmares. A single trial reported the alpha-2 

agonist guanfacine improved working memory in persons with mTBI but not in nondisabled 

controls [142], a finding that may relate to guanfacine’s known FDA indication for attention-

deficit hyperactivity disorder. 

Endocrine disorders are surprisingly common after TBI, with one literature review reporting the 

prevalence at 27.5 percent [129]. The incidence of hypopituitarism in 104 patients hospitalized 

after TBI was 16 percent with risk factors determined as severe TBI, elevated intracranial 

pressure, and mechanical ventilation for more than 24 hour [143]. The largest study of 

hypopituitarism after TBI included more than 1,200 subjects and found an overall prevalence of 

35 percent based on clinical suspicion or laboratory testing and an overall prevalence of 70 

percent based on endocrine stimulation tests [144]. However, this study showed a relationship 

between TBI severity and prevalence of hypopituitarism, with mean Glasgow Coma Scale scores 

for none, single, or multiple endocrine deficiency at 12.3, 7.5, and 4.6, respectively. This finding 

most likely explains prior results that showed less than 1 percent of persons diagnosed with TBI 

also experienced a demonstrated endocrine abnormality [145]. Endocrine tests and/or 

subspecialty referral should be considered when presenting symptoms are consistent with an 

endocrine deficiency, especially in the setting of moderate to severe TBI. Neuropsychiatric 

symptoms that might suggest a need for endocrine testing include persistent depressive 

symptoms (because of possible hypothyroidism) and erectile dysfunction (because of possible 

gonadotropin dysfunction). After side effects from psychiatric medications and substance use 

have been eliminated as possible causes for these complaints, it would be reasonable to evaluate 

serum levels of free thyroxine, free T3, thyroid stimulating hormone, luteinizing hormone, 

follicle stimulating hormone, prolactin, and either testosterone or estrogen depending on sex 

[146]. Growth hormone and cortisol levels should be evaluated with a provocative test; this 

procedure likely will require referral to an endocrinologist. The CPG for mTBI makes no 

recommendations on endocrine testing, and the available medical literature suggests mTBI is not 

likely to be associated with an endocrine dysfunction. 

Managing Cognitive Complaints 

Many veterans with TBI complain of cognitive difficulties. The underlying cause of these 

difficulties remains disputed in the medical literature, but the existence of veteran subjective 

complaints about cognition is a daily occurrence in many VA and DOD facilities. If 

recommended interventions for improving comorbid medical and psychiatric conditions do not 

adequately address cognitive complaints, then specific treatment for the cognitive problems is 

indicated. Like most psychiatric conditions, cognitive difficulty in a veteran with both PTSD and 

TBI is best treated with medication and therapy. 

Cognitive rehabilitation is the term for therapy intended to improve functioning in one or more 

of the following areas: attention, vision and visuospatial functioning, language and 



communication skills, memory, or executive function [147]. These rehabilitative efforts are 

effective for moderate TBI [148]. The cognitive rehabilitation task force of the American 

Congress of Rehabilitation Medicine reviewed the relevant literature from 2003 to 2008 and 

concluded substantial evidence supports evidence-based rehabilitation for attention, memory, 

executive function, communication, and comprehensive interpersonal functioning [147]. The 

overall rehabilitation plan should address psychiatric conditions, psychosocial issues, chronic 

pain, employment or school, family or caregiver role in the veteran’s recovery, and managing 

comorbid medical diagnoses. 

The physician can make substantial medical contributions to cognitive rehabilitation. The initial 

step should be medication reconciliation to review prescription, over-the-counter, and herbal 

medications for any products or interactions that might adversely affect cognition. The mTBI 

CPG recommends careful attention to medications that will aggravate cognitive problems or lead 

to sedation, including alcohol, excessive caffeine, illicit drug use, benzodiazepines, sedating 

antihistamines, and anticholinergic medications. In some situations, continuing one of these 

medications may be a reasonable choice, but that possibility should include a discussion with the 

patient about the relative harms and benefits for that particular medication. 

Medication trials for TBI-related cognitive effects should be interpreted in light of many trials 

occurring in acutely ill and/or severely injured patients, often in an inpatient setting. End points 

in this population may not translate to patients with mild to moderate injuries seen years after 

returning from combat (e.g., transition from a minimally conscious state to intermittent agitation 

may not predict a beneficial response in a patient with lesser deficits). The FDA has not 

approved any medications for TBI-related cognitive deficits; therefore, prescribing medications 

to improve cognition after TBI is considered “off-label” medication use. Off-label medication 

use should be reviewed with the patient and/or family members, particularly in the setting of 

comorbid PTSD. Clinicians should consider carefully the risks and benefits when treating 

conditions or prescribing medications outside the scope of usual clinical practice. 

When addressing cognitive dysfunction after TBI, three important medication groups should be 

considered: dopaminergic agonists, acetylcholinesterase inhibitors, and stimulants. This topic 

was addressed in a 2009 review by Chew and Zafonte [149]. Their review concluded that some 

evidence existed to support dopaminergic agents for improving the level of arousal after 

moderate to severe TBI, and additional evidence supported stimulants for impaired attention. 

Amantadine was found to improve the level of arousal following moderate to severe TBI, but not 

in all studies. Modafinil was effective in an open-label trial for enhancing wakefulness after TBI 

but did not separate from placebo in a subsequent RCT [149]. No controlled trial data exist to 

support the use of pramipexole or ropinirole in TBI, but these medications may be useful for 

comorbid restless legs or PLMS. Overall, further study is needed to evaluate the role of 

dopaminergic agonists in comorbid TBI. There are no published data on amantadine or modafinil 

in PTSD. Memantine, a medication similar to amantadine, was reported effective for PTSD 

symptoms in a single open-label trial [150]. With the uncertain benefit of dopaminergic agents in 

TBI and PTSD, their use should not be considered first-line interventions for these comorbid 

conditions. 



Chew and Zafonte discuss medications for memory impairment associated with TBI and 

concluded that no clear recommendations can be made from the available evidence, although 

there are some encouraging RCT results [149]. One double-blind RCT showed improvements in 

attention and memory but not functional outcome among subjects randomized to donepezil 

[151]. A similar trial with rivastigmine did not show a difference over placebo, but a more 

severely injured subgroup did demonstrate some memory improvements with rivastigmine [152]. 

Stimulants have not been shown to clearly improve memory function after TBI, but their role in 

improving attention is better established [149]. 

There is a single case report of a Vietnam veteran developing PTSD symptoms after 

acetylcholinesterase inhibitor treatment. Four years after a right parietal stroke, the veteran did 

not report PTSD symptoms until treated with donepezil for declining cognitive function. The 

increased anxiety resolved when the donepezil was stopped but again recurred when galantamine 

was started [153]. 

These data on acetylcholinesterase inhibitors support their use for memory difficulty after TBI. 

The evidence of potential harm in PTSD is thus far limited to a single case report. The CPG for 

mTBI does not recommend medication for cognitive difficulties but does suggest the possibility 

of stimulant medication to relieve excessive fatigue. The acetylcholinesterase inhibitors could be 

a useful and safe consideration for addressing cognitive deficits among veterans with both TBI 

and PTSD, but the available data are not strongly encouraging of a large clinical benefit. 

There are no controlled trials of atypical antipsychotics in treating cognitive problems after TBI. 

These medications may be useful in treating post-TBI psychotic symptoms. The 2010 VA/DOD 

CPG for PTSD does not recommend any antipsychotic medication as monotherapy for PTSD, 

and the CPG for mTBI does not address treatment of psychosis. Further, the CPG for mTBI 

discourages typical antipsychotic medication that may lower the seizure threshold. The atypical 

antipsychotics, except for risperidone, may be useful as adjunctive treatment for PTSD when the 

patient does not have a robust response to an SSRI or SNRI antidepressant medication if the 

antipsychotic medication will not cause side effects that are detrimental to the mTBI. In general, 

antipsychotic medication should be avoided for either PTSD or mTBI because of adverse side 

effects from these medications. As described previously, these medications can cause sedation, 

weight gain, and other metabolic changes, thus raising the risk of obstructive sleep apnea and 

medical complications such as hyperlipidemia or diabetes. 

Stimulant medication shows strong evidence of improved attention after TBI. Methylphenidate 

has been shown in several RCTs to improve attention after TBI [149]. These trials include a 

double-blind crossover trial in chronic TBI [154] and several additional RCTs of mild and 

moderate to severe TBI [155–158]. Case report and chart review data also support 

dextroamphetamine for improved attention after TBI [149]. 

Even though stimulant medication has been shown effective in multiple RCTs for attention 

problems related to TBI, it should be used cautiously in veterans diagnosed with PTSD or any 

other anxiety disorder. The FDA-approved package insert for stimulant medications reports 

possible side effects as increased anxiety and risk of medication abuse or dependence. The 

VA/DOD CPG for PTSD does not report any efficacy data for stimulants in treating PTSD and 



does not recommend stimulants. The CPG for mTBI does recommend stimulant medication for 

persisting fatigue. 

Substance abuse risk is a second important consideration with stimulant medications in PTSD. 

Given the known relationship between stimulant abuse and anxiety disorders, including PTSD 

[159–161], stimulant medication should be used cautiously in veterans with comorbid PTSD and 

TBI. It is not clear if the stimulant use represents attempts at self-medication or an increased 

susceptibility to substance use disorders [159]. 

Either worsening anxiety or an iatrogenic substance use disorder could result from prescribing 

stimulants to a veteran with PTSD and TBI. Therefore, a careful assessment of the risks and 

benefits is absolutely necessary prior to prescribing stimulants. The most reasonable approach 

when considering stimulant medication for veterans with TBI is an interdisciplinary care team 

that includes psychiatry, either neurology or physiatry, neuropsychology, and psychology. 

DISCUSSION 

The diagnosis and management of a veteran with PTSD and TBI is a particularly difficult 

clinical challenge. The interaction of these two conditions and their associated comorbidities, 

such as chronic pain or substance use, is yet to be fully explored, and clinicians will be faced 

with situations where few published studies can guide decision-making. The clinical evaluation 

of veterans with PTSD and mTBI should include a biopsychosocial formulation or similar 

model. Some treatment options for TBI-related cognitive problems such as stimulant medication 

may be harmful in the setting of comorbid PTSD. Until better RCT data are available, the lack of 

high-quality trials and clear scientific consensus on the underlying pathologic mechanisms 

suggest that “N of one” trials are a reasonable clinical approach for creating individualized 

treatment options. The need for an individual approach to patients with comorbid PTSD and TBI 

may persist for some time given the varied clinical presentation of TBI. An individual treatment 

approach can increase the complexity of care because patients are less likely to receive a 

standardized approach to care. Therefore, veterans diagnosed with both PTSD and TBI are far 

more likely to require clinical collaboration within an interdisciplinary treatment approach that 

includes clinicians addressing TBI, PTSD, substance use, general medical conditions, and the 

outpatient case manager. For example, adding a low-dose TCA to prevent headaches may 

adversely affect cognition, or starting a SSRI or SNRI antidepressant can increase the risk of 

serotonin syndrome in a patient taking tramadol for pain. Interdisciplinary treatment teams and 

systems that facilitate clinician communication will optimize care. Within the VA system, the 

electronic medical record system provides a valuable tool for communication among clinicians, 

and similar civilian systems can fulfill a similar role. The case manager can further improve 

communication among clinicians and improve adherence to recommended care. 

CONCLUSIONS 

Despite these areas where the clinician has little firm guidance, there is much that can and should 

be done for combat veterans who present with both PTSD and TBI. The 2010 VA/DOD CPG for 

PTSD cites evidence-based therapy as the most powerful treatment available for PTSD. 

Psychotherapy options that have been introduced recently for PTSD may require adaptations for 



optimal success in the setting of comorbid TBI, but these therapies appear successful among 

veterans with both PTSD and TBI. First-line psychopharmacologic options for PTSD are the 

SSRI and SNRI antidepressants, and these are not known to cause harm in the setting of TBI. 

Reducing the symptom burden of PTSD should increase the veteran’s ability to engage in and 

benefit from rehabilitation efforts focused on pain, cognition, and daily function. The RCT 

results on enhanced functional status may be pending, but it is difficult to anticipate anything but 

beneficial effects upon TBI rehabilitation from fewer PTSD symptoms. VA and DOD clinicians 

are advised to follow the 2010 CPGs for PTSD and mTBI, to coordinate care with colleagues in 

other specialty or subspecialty disciplines, and to supplement the CPGs with published studies 

when further guidance is necessary. 
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“Veteran” refers to any member of the military who served in a combat zone, regardless of present military status (Active Duty, 
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