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Preface

osttraumatic stress disorder (PTSD) is one of the signature injuries of

the U.S. engagements in Iraq and Afghanistan. Of the more than 2.6

million active-duty, National Guard, and reserve service members who
have been deployed to Operation Enduring Freedom (OEF) in Afghanistan
since 2001 and Operation Iraqi Freedom (OIF) since 2003, an estimated
13-20% of them have or may develop PTSD. Managing PTSD in those
populations is a huge task for the Department of Defense (DoD) and the
Department of Veterans Affairs (VA). The DoD and the VA have responded
with substantial funding to foster research, develop programs, and initiate
services to combat PTSD. Both departments are making strides in identify-
ing and treating people who have PTSD, but there are many obstacles to
the achievement of effective and timely treatments, from identifying those at
risk for PTSD to using the best evidence-based treatments—psychotherapy,
pharmacotherapy, or some combination. Diagnostic procedures and treat-
ment options are not standardized with respect to who uses which approach
and when. There is a need to ensure that service members and veterans who
seek treatment receive it in a timely and thorough manner, and to make
treatments available to those who are in remote locations or for whom
access to treatment is difficult. Research is being conducted to identify the
physiologic bases of reactions to trauma and to identify biomarkers for
preventing and diagnosing PTSD, and for treating it.

The present two-phase Institute of Medicine (IOM) study is particularly
timely, given the recent conclusion of OIF and the expectation that OEF will
be winding down in the next few years. The charge given to this committee
represents a serious commitment of the DoD and the VA to address health

X111
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xiv PREFACE

care issues surrounding service members and veterans who have PTSD. This
phase 1 report summarizes much of the literature on the burden of PTSD in
service members and veterans, including National Guard and reservists, and
explores the options available in the DoD and the VA for the prevention of,
diagnosis of, and treatment for PTSD. In the second phase of its work, the
committee will focus on the evaluation of data provided by the DoD and
the VA and will investigate cost considerations, new neurobiologic findings,
and the use of complementary and alternative treatments. Although the
committee did visit one congressionally mandated site for this report (Fort
Hood, Texas), in phase 2 it will undertake visits to at least two other Army
sites—Fort Bliss, Texas, and Fort Campbell, Tennessee—and it hopes to
visit other military bases and VA medical facilities to gain an appreciation
of real-world successes and problems related to the diagnosis of and treat-
ment for PTSD in these settings. The committee recognizes the burden that
PTSD poses for many service members, veterans, and their families, and the
pressing need to prevent it, diagnosis it, and treat for it in those who have
given so much for this country.

The committee gratefully acknowledges the many individuals and
groups who generously gave their time and expertise to share their insights
on particular aspects of PTSD, who provided reports and data, and who
answered queries about their work and experience in dealing, personally
and professionally, with PTSD. Among the many people who helped the
committee are staff of the DoD and the VA, researchers, staff of veteran and
service member organizations, and members of the public who attended
the committee’s open meetings. The committee also visited U.S. Army Gar-
rison Fort Hood in Killeen, Texas, and expresses its appreciation for the
time, insights, and personal stories offered by a variety of base staff, mental
health providers, and service members who have PTSD and their families.
The committee is also grateful to Roberta Wedge, who served as study
director for this project, and to the IOM staff members who contributed
to this project: Rebecca Hebner, Margot Iverson, Heidi Murray-Smith,
Anne Styka, and Joi Washington. A thank you is also extended to William
McLeod, who conducted database and literature searches.

Sandro Galea, Chair
Committee on the Assessment of Ongoing Efforts in the Treatment of
Posttraumatic Stress Disorder
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Summary

he hallmarks of the recent conflicts in Iraq (2003-2011) and Af-

ghanistan (2001-present) are blast injuries and the psychiatric

consequences of combat, particularly posttraumatic stress disorder
(PTSD), the subject of this report. According to the American Psychiat-
ric Association’s Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition, Text Revision (DSM-IV-TR), PTSD symptoms must be
manifested in three clusters:

1. DPersistent re-experiencing, such as recurrent thoughts, nightmares,
and flashbacks;

2. Persistent avoidance of trauma-associated stimuli (for example,
avoiding related thoughts, feelings, conversations, or places) and
emotional numbing that was not present before the trauma; and

3. DPersistent hyperarousal that may be manifested as hypervigilance,
an exaggerated startle response, or difficulty in concentrating.

Those symptoms must persist for at least a month and cause clinically
significant distress or functional impairment. PTSD is unique among psy-
chiatric disorders in that it is linked to a specific trigger—a traumatic
event—such as combat, natural and accidental disasters, and victimization
and abuse.

Recent estimates of the prevalence of PTSD in 2.6 million U.S. service
members who have served in Iraq or Afghanistan since 2001 (including
those who are currently there and 900,000 of whom have been deployed
more than once) range from 13% to 20%.

Copyright © National Academy of Sciences. All rights reserved.
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2 PTSD IN MILITARY AND VETERAN POPULATIONS

The risk of developing PTSD after exposure to a traumatic event de-
pends on many factors, including sex, age, ethnicity, sexual orientation,
education attainment, intelligence quotient, annual income, childhood be-
havioral problems, prior exposure to a traumatic event, and a family history
of psychologic disorders. Known risk factors for PTSD in military popula-
tions include experiencing combat, being wounded or injured, witnessing
death, serving on graves registration duty or handling remains, being taken
captive or tortured, experiencing unpredictable and uncontrollable stressful
exposure, and experiencing sexual harassment or assault. Severe combat
stressors include an increased number of unpredictable insurgent attacks in
the form of suicide and car bombs, improvised explosive devices, sniper fire,
and rocket-propelled grenades, which all increase the risk of being wounded
or killed and thereby exacerbate the psychologic stress. Higher rates of
PTSD and depression are associated with longer deployments, multiple de-
ployments, and greater time away from base camp. Conversely, protective
factors for PTSD include good leadership, unit support, and training, all
of which may help promote positive mental health and well-being during
deployment and thus reduce the risk for PTSD.

The current military population is all volunteer and has more women
and racial or ethnic minorities than the military population in the Vietnam
War or the 1990-1991 Gulf War. More National Guard and reservists have
been deployed than in prior conflicts.

COMMITTEE’S STATEMENT OF TASK AND APPROACH

The National Defense Authorization Act for Fiscal Year 2010, reflect-
ing congressional concern about the number of service members and veter-
ans who were at risk for or had received a diagnosis of PTSD, required the
Secretary of Defense, in consultation with the Secretary of Veterans Affairs,
to sponsor this study of PTSD programs in the Department of Defense
(DoD) and the Department of Veterans Affairs (VA). This report is the first
of the two mandated in the legislation; the committee’s statement of task
is shown in Box S-1.

This phase 1 report is based on an extensive literature search, including
government documents and data; two public information-gathering sessions
with presentations from representatives of the DoD, the VA, veterans’ or-
ganizations, and individual service members and veterans who had PTSD;
meetings with a variety of mental health providers and with PTSD patients
and their families at U.S. Army base Fort Hood in Killeen, Texas; and in-
formation from the Veterans Health Administration provided in response to
the committee’s request. The committee was unable to obtain comparable
information from the DoD in time to include it in this phase 1 report. The

Copyright © National Academy of Sciences. All rights reserved.
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SUMMARY

BOX S-1
Statement of Task

Phase 1 (initial report):

The IOM will convene a committee to conduct a study of ongoing efforts in the
treatment of posttraumatic stress disorder (PTSD). The study will be conducted in
two phases: the focus in phase 1 will be on data gathering and will result in the
initial study as noted in the congressional legislation; the focus in phase 2 will be
on the analysis of data and result in the updated study. The work of the committee
is dependent upon the timely delivery of data, in a usable format, from the DoD
and the VA on their current PTSD programs.

In phase 1 of the study, the committee will collect data from the DoD and the
VA on programs and methods available for the prevention, screening, diagnosis,
treatment, and rehabilitation of PTSD. The committee will highlight collaborative
efforts between the DoD and the VA in those areas. Additionally, the committee will
consider the status of studies and clinical trials involving innovative treatments of
PTSD that are conducted by the DoD, the VA, or the private sector, with regard to

» efforts to identify physiological markers of PTSD;

» efforts to determine causation of PTSD, using brain imaging studies and
studies looking at the correlation between brain region physiology and
PTSD diagnoses and the results (including any interim results) of such
efforts;

e the effectiveness of alternative therapies in the treatment of PTSD, includ-
ing the therapeutic use of animals;

» the effectiveness of administering pharmaceutical agents before, during, or
after a traumatic event in the prevention and treatment of PTSD; and

* identification of areas in which the DOD and the VA may be duplicating
studies, programs, or research with respect to PTSD.

Phase 2 (updated report):

In phase 2 of the study, the committee will analyze the data received in phase 1
specifically to determine the rates of success for each program or method; and an
estimate of the number of members of the Armed Forces and veterans diagnosed
by the DoD or the VA as having PTSD and the number of such veterans who have
been successfully treated.

In addition, the committee will focus on targeted interventions at Fort Hood,
Texas; Fort Bliss, Texas; Fort Campbell, Tennessee; and any other locations the
committee deems necessary, including VA facilities. The committee will also exam-
ine gender-specific and racial and ethnic group-specific mental health treatment
services available for members of the Armed Forces, including the availability of
such treatment and services; the access to such treatment and services; the need
for such treatment and services; and the efficacy and adequacy of such treatment
and services.

Finally, the committee will examine the current and projected future annual
expenditures by the DoD and the VA for the treatment and rehabilitation of PTSD;
and provide recommendations for areas for future research with respect to PTSD.
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committee expects to receive information from the DoD in time to complete
phase 2 of the study.

The committee did not develop an exhaustive list of all the available
PTSD programs and services in the DoDj; such a list may be found in
the 2011 RAND report Programs Addressing Psychological Health and
Traumatic Brain Injury Among U.S. Military Servicemembers and Their
Families. The committee did obtain a list of many PTSD programs in the
VA. Although PTSD in military and veteran populations has a huge impact
on spouses, children, parents, caregivers, and others, this report covers
children and families only in the context of treatment of service members
or veterans.

NEUROBIOLOGIC RESEARCH ON PTSD

Understanding of the neurobiology of PTSD is in a period of growth,
but there is much to be learned before this knowledge can become the basis
of effective treatments. The advent of neuroimaging tools and preclinical
research has provided a platform upon which to begin to examine the neu-
robiology of PTSD. Research has generally concentrated on the sympathetic
nervous system and the hypothalamic-pituitary-adrenal axis, but other
neurobiologic systems—such as the serotonin system, the opiate system,
and sex steroidal systems—have been implicated in pathologic and protec-
tive responses to stress. More research is needed to link any neurobiologic
mechanism to PTSD risk or resilience, to identify environmental and bio-
logic factors that contribute to the onset and severity of PTSD symptoms,
to apply biomarkers and neuroimaging models to the diagnosis of PTSD
(which would help to reduce the dependence on self-reported symptoms),
and to locate potential targets for future pharmacologic treatment of PTSD
or pharmacologic agents that could enhance current treatment therapies.

Both the DoD and the VA fund research on the neurobiology of PTSD.
For example, the DoD is funding a study on multimodal neurodiagnostic
imaging of traumatic brain injury (TBI) and PTSD and a study on the neu-
robiology of tinnitus with PTSD as a secondary outcome, but these studies
are ongoing and results are not available. The VA is funding studies that
include examinations of memory and the hippocampus in twins, brain
imaging of psychotherapy for PTSD, and neural correlates of cognitive
rehabilitation in PTSD.

DOD AND VA PROGRAMS FOR PTSD

The DoD and the VA provide an array of prevention, screening, diag-
nosis, treatment, and rehabilitation options to maintain force readiness for
the DoD and to enable veterans to function well in daily life.
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The DoD Military Health System (MHS) provides many health pro-
grams and services for active-duty service members, retired personnel, and
their families, including National Guard members and reservists when on
active duty. TRICARE, a major component of the MHS, is a wide-reaching
health care provider that delivers direct care through military treatment
facilities and purchased care through network and non-network civilian
health professionals, hospitals, and pharmacies. In 2011, about 9.7 mil-
lion beneficiaries were eligible for DoD medical care, and 5.5 million were
enrolled in TRICARE. TRICARE provides a spectrum of mental health
practitioners, including psychiatrists, clinical psychologists, certified psy-
chiatric nurse specialists, clinical social workers, certified marriage and
family therapists, pastoral counselors, and mental health counselors. Those
practitioners deliver inpatient or outpatient care (including mental health
care, such as psychotherapy, psychoanalysis, testing, and medication man-
agement), acute care, psychiatric partial hospitalization, and residential
treatment center care. All the services have some type of PTSD treatment
program, but no single source within DoD or any of the service branches
maintains a complete listing of such programs, tracks the development of
new or emerging programs, or has appropriate resources in place to direct
service members to programs that may best meet their individual needs.

PTSD treatment is an important part of the VA’s mission. During
2010, 438,091 veterans were treated for PTSD in the VA medical system.
Although the VA has a system of specialized treatment programs that focus
exclusively on PTSD, most PTSD-related services are offered in general
mental health and medical settings, including primary care. The VA also
supports Vet Centers that are staffed with social workers, clinical psycholo-
gists, mental health counselors, and professionally trained counselors and
therapists.

Collaborative activities between the DoD and the VA with respect to
the prevention, screening, diagnosis, and treatment of PTSD are reflected
in the joint VA/DoD Clinical Practice Guideline for Management of Post-
Traumatic Stress, originally developed in 2004 and updated in 2010. The
VA and the DoD have also issued joint guidelines for other medical condi-
tions that are frequently comorbid with PTSD, such as postdeployment
health, concussion and mild TBI, substance use disorder, major depressive
disorder, and several types of pain. Other collaborative efforts between the
DoD and the VA include multiple joint executive councils, coordinating of-
fices, working groups, and direct sharing agreements between VA medical
centers and DoD medical facilities as well as a number of conferences on
military health issues. In 2011, the VA and the DoD released the VA/DoD
Collaboration Guidebook to Healthcare Research as part of the VA/DoD
Joint Strategic Plan for 2009-2011.
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Prevention

The two primary approaches to prevention of PTSD are to prepare
service members for combat and other deployment-related stressors and to
intervene quickly after exposure. All of the services have instituted preven-
tion programs that promote resilience and training for the rigors of deploy-
ment, including the Army’s Comprehensive Soldier Fitness program, the
Navy’s Combat and Operational Stress Continuum program, the Marine
Corps’s Operational Stress Control and Readiness (OSCAR) program, and
the Air Force’s Total Force Resiliency Program. Each of those programs
has several layers of training for enlisted service members and officers and
includes concepts of positive psychology and individual hardiness, and fac-
tors such as a positive command climate, unit cohesion, social support, and
confidence in the military mission and training. At present, however, there
is no empirical evidence regarding the effectiveness of these approaches.

Several of the DoD predeployment PTSD programs also have compo-
nents to help service members and their families prevent the development of
PTSD after deployment, including the Army Comprehensive Soldier Fitness
program and the Navy and Marine Corps Families OverComing Under
Stress (FOCUS) program. FOCUS is a family-centered and evidence-based
resilience training program adapted for use by Marine Corps and Navy
families. It helps families cope with the stresses and uncertainties of deploy-
ment and reintegration after deployment. Since 2009, FOCUS Family Resil-
iency Services have been made available to Army and Air Force families at
some installations. The preventive interventions include psychoeducation,
emotional regulation skills, problem-solving skills, communication skills,
and management of traumatic stress reactions.

The VA has several programs to prevent PTSD after exposure to
trauma, including Life Guard and Moving Forward. The VA also refers
veterans and their families to prevention programs such as FOCUS. Vet
Centers also provide prevention services to veterans.

Some clinical prevention efforts seek to detect and treat PTSD in its
early stages (for example, treat those who meet the criteria for acute stress
disorder) often before it presents clinically as chronic PTSD. Several studies
have demonstrated that early interventions for acute stress disorder result in
significant reductions of symptoms and the prevention of the onset of PTSD
in the majority of individuals treated. Cognitive behavioral therapy and
other interventions may be used when people show severe PTSD symptoms
within the first month after trauma. Prevention may also involve mitigat-
ing the consequences of existing symptoms by improving functioning and
reducing complications.
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Screening

The 2010 VA/DoD Clinical Practice Guideline for Management of
Post-Traumatic Stress found that screening improves health outcomes and
that the benefits outweigh the potential harm or costs. Although screening
may lead to anxiety and further testing, there are adverse implications of
not screening: allowing problems to go undetected may compound them
and lead to increased disability. Screening for PTSD is ineffective unless
there is adequate follow-up to confirm or refute a positive screen and ad-
equate capability to provide appropriate treatment.

Many PTSD screening instruments are available, but the evidence is
insufficient to support recommending one tool over another. The VA/DoD
guideline recommends the use of one of the following instruments: the
Primary Care PTSD screen (PC-PTSD), the PTSD Brief Screen, the Short
Screening Scale for DSM-IV PTSD, and the PTSD Checklist (PCL). The
four-item PC-PTSD is the most widely used screen in the VA. In the DoD,
PC-PTSD screening questions are incorporated into the post-deployment
health assessment (PDHA), which is administered immediately after de-
ployment, and the post-deployment health reassessment (PDHRA), which
is administered 3-6 months after deployment. The PDHA and the PDHRA
require a credentialed health care provider to review and discuss a service
member’s responses during a face-to-face assessment. In DoD clinic settings,
the PCL is commonly used to screen for PTSD, and the screening results
are usually integrated into a more comprehensive assessment and require
interpretation by qualified professionals.

Service members who received care in an integrated mental health
and primary care setting had significantly reduced psychologic distress
and improved clinical outcomes. The Army-specific RESPECT-Mil (Re-
Engineering Systems for Primary Care Treatment of Depression and PTSD
in the Military) program, in which primary care providers are trained to
screen and treat soldiers for PTSD and depression at every visit, is one
example of a successful screening program. The Air Force and Navy have
also implemented programs that integrate mental health and primary care.

The VA has increased the number of mental health professionals who
work in integrated primary care teams. Every veteran seen in a VA primary
care setting is screened for PTSD, depression, suicidality, sexual trauma that
occurred during military service, and problem drinking, usually during the
first appointment. PTSD screening occurs annually for the first 5 years and
every 5 years thereafter.
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Diagnosis

The diagnosis of PTSD ultimately rests on a careful and comprehen-
sive clinical evaluation performed by a qualified professional (a psycholo-
gist, social worker, psychiatrist, or psychiatric nurse practitioner) under
conditions of privacy and confidentiality. It may take some time to elicit
the information necessary to determine the diagnosis. Such information
should include chief complaints; lifetime history of exposures to trauma
and physical injury to self or others; frequency and severity of symptoms
of PTSD and other morbidity; level of function; quality of life and ongoing
life stressors; medical history and present health; prior psychiatric diagnosis
and treatment; details regarding family, recreation, and supports; personal
strengths and vulnerabilities; coping styles; and details concerning experi-
ences in the military. Several structured interviews have been validated for
the diagnosis of PTSD, including the Clinician-Administered PTSD Scale,
which is recommended by the VA/DoD guideline and widely, although not
exclusively, used by the VA and the DoDj the Structured Clinical Interview
for DSM-IV; and the Composite International Diagnostic Interview.

Treatment

There are numerous psychosocial and pharmacologic interventions
for chronic PTSD, and the evidence supporting them varies considerably.
The committee considered a wide variety of treatments that are used for
PTSD from those with strong evidence bases such as exposure therapies, to
pharmacologic agents such as serotonin reuptake inhibitors, and emerging
therapies such as complementary and alternative medicines.

Psychosocial Therapies

The vast majority of treatments that have been examined via ran-
domized controlled trials (RCTs) are in the general group of psychosocial
therapies called cognitive behavioral therapy (CBT). They include expo-
sure therapies such as prolonged exposure (PE), stress inoculation training
or anxiety-management programs, cognitive therapies such as cognitive
processing therapy, and eye movement desensitization and reprocessing
(EMDR). Many treatment programs combine components of each of those
general treatment groups.

Exposure therapies are first-line treatments designed to reduce PTSD
symptoms and related problems such as depression, anger, and guilt, by
helping patients confront their trauma-related memories, feelings, and
stimuli. Exposure interventions may include imaginal exposure, in vivo
exposure, or both types of exposure; programs such as PE that include
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both kinds of exposure tend to have better outcomes than those with only
a single component. PE is effective for chronic PTSD as well as acute stress
disorder and improvements are generally maintained at a year or more.
Variations of exposure therapy, such as narrative exposure therapy and
imagery rescripting, have also been shown to be efficacious in RCTs.

In cognitive therapy, the therapist helps the patient who has PTSD iden-
tify and modify negative thoughts and beliefs related to the traumatic event
(for example, survival guilt, self-blame for causing the trauma, or feelings
of personal inadequacy) that are believed to underlie pathological emotions
and behaviors. RCTs have shown that cognitive therapy alone results in
significant PTSD symptom reduction and improved mood and functioning.
Cognitive processing therapy is a treatment that combines aspects of both
cognitive therapy and PE.

Other effective treatments include EMDR and imagery rehearsal ther-
apy. EMDR assists patients in accessing and processing traumatic memories
while bringing them to an adaptive resolution. Imagery rehearsal therapy
specifically targets nightmares, a common symptom of PTSD, by changing
the content of the patient’s nightmares to promote mastery over the content
threat and thereby alter the importance of the nightmare. Imagery rehearsal
therapy is an effective treatment for nightmares, but its efficacy as a treat-
ment for PTSD is questionable.

The committee considered the evidence base for numerous other psy-
chosocial therapies, including psychodynamic psychotherapy, brief eclectic
psychotherapy, hypnosis, relaxation, stress inoculation training, interper-
sonal therapy, skills training in affect and interpersonal regulation, and
group therapy. In particular, CBT-based group therapy has been studied in
a number of RCTs that indicate that it is effective in reducing symptoms of
PTSD. The efficacy of the other psychosocial therapies is supported by only
a few RCTs or in some cases only one small RCT. Small RCTs and open
trials of acceptance and commitment therapy have also been conducted
because it is often used to address chronic PTSD experienced by veterans
in many VA medical centers and warrants further review. Virtual reality
exposure programs integrate computer graphics and head-mounted visual
displays as a tool to deliver PE. For example, the Virtual Iraq/Afghanistan
program is specific for combat-related PTSD and consists of a series of
virtual scenarios designed to simulate service members’ experiences dur-
ing deployment to Iraq or Afghanistan and serve as digital contexts for
delivering PE.

Pharmacologic Therapies

PTSD treatment guidelines, including the 2010 VA/DoD guideline, all
recommend the use of antidepressants, specifically, a selective serotonin
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reuptake inhibitor (SSRI) or a serotonin norepinephrine reuptake inhibitor
(SNRI), as a first-line treatment. However, although two studies of Bosnian
and Iranian veterans demonstrated the efficacy of SSRI treatment for PTSD,
no positive trials have been conducted in U.S. veterans. A 2008 IOM re-
port on PTSD treatments concluded that neither SSRIs nor any other drugs
could be considered effective for the treatment of PTSD, although one com-
mittee member dissented. A 2006 Cochrane review found that there was
good evidence for SSRIs and SNRIs in chronic PTSD as both short-term
and maintenance treatment. The evidence base for other antidepressants,
tricyclic and monoamine oxidase inhibitors, and other drugs as effective
pharmacotherapy for PTSD is at best mixed and generally inconclusive.

The committee examined the use of multiple drugs and combinations
of traditional psychiatric medications with CBT for treatment of PTSD
and found mixed evidence as to the effectiveness of this intervention. The
majority of PTSD patients in the VA receive more than one psychotropic
drug—about 80% of them receive an SSRI. Further research is needed on
acute administration of novel medications, such as b-cycloserine, with psy-
chotherapy as a combination treatment for PTSD.

Emerging Therapies

Some treatments that are being used for PTSD do not have a substantial
evidence base with which to judge their efficacy. These treatments include
couple and family therapy (such as cognitive behavioral conjoint therapy
for couples) and numerous complementary and alternative medicine (CAM)
treatments, including yoga, contemplative treatments, and acupuncture.
Evidence of the effectiveness of these therapies for PTSD is based on small
RCTs, case studies, or anecdotal reports. Nevertheless, the committee heard
from numerous service members that they are using CAM treatments and
that the treatments help to alleviate their PTSD symptoms. The VA offers
a wide variety of CAM treatments at its facilities, and some military bases
also offer CAM therapies, including animal-assisted therapy for service
members who have mental health disorders.

CO-OCCURRING CONDITIONS AND
PSYCHOSOCIAL COMPLEXITIES

Three categories of conditions frequently co-occur with PTSD: psychi-
atric (depression and substance use disorders), medical (chronic pain, TBI,
and spinal-cord injury), and psychosocial (relationship problems, difficul-
ties in social settings, intimate partner violence [IPV], child maltreatment,
unemployment or lack of employment, homelessness, and incarceration).
Because those conditions can interfere with effective PTSD treatment, their
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presence necessitates integrating treatment for them into a comprehensive
PTSD management program.

Stepped-care approaches begin with low-intensity treatments, such as
care management and support groups, and phase in more intensive proce-
dures, such as CBT or pharmacotherapy for patients who have persistent
or recurrent symptoms of PTSD and related comorbidities. Collaborative
stepped-care interventions for PTSD, that is treatment by a team of health
care providers, can help initiate early treatment, diminish such high-risk
behaviors as binge drinking, and encourage the use of appropriate psycho-
therapy and pharmacotherapy. Established treatments, such as PE, can also
address some psychologic comorbidities, such as depression, anger, guilt,
and general anxiety.

Several medical conditions can occur with PTSD and result from the
same traumatic event, such as explosions; these comorbidities include TBI
and chronic pain. The overlapping symptoms of TBI and chronic pain (such
as headache, irritability, sleep disturbance, and memory impairment) with
PTSD often complicate diagnosis and treatment. Recent studies suggest
that the co-occurrence of PTSD with mild TBI may prolong the duration of
TBI symptoms and exacerbate them. No studies have examined treatment
protocols that specifically target co-occurring TBI and PTSD symptoms.
The effectiveness of CBT to treat both chronic pain and PTSD is supported
by empirical evidence.

Veterans who have PTSD have higher incidences of IPV, divorce, and
aggression and violence than veterans who do not. Psychosocial rehabili-
tation typically involves family psychoeducation and supported employ-
ment, education, and housing. Data support an integrated, collaborative
treatment plan for PTSD that combines trauma-focused therapies with
psychosocial rehabilitation. Preliminary findings suggest that programs
such as the Navy and Marine Corps FOCUS project reduce the risk of IPV
in military couples.

Veterans who have PTSD have higher rates of underemployment and
unemployment than veterans who do not. Veterans who are disabled
with combat-related PTSD may use the VA Vocational Rehabilitation and
Employment Program, which includes funds for schooling or training,
comprehensive vocational evaluation, work-readiness services, and case
management and vocational placement services.

PTSD is commonly associated with drug abuse, alcohol abuse, anger,
and aggressive behavior, all of which may lead to legal problems. Stud-
ies suggest that veterans who have PTSD and are incarcerated or were
recently released from jail can benefit from comprehensive treatment and
rehabilitation programs that address PTSD symptoms, substance abuse,
and aggression. In general, the evidence base for treatment for PTSD and
co-occurring problems—particularly such psychosocial conditions as home-
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lessness, high-risk behaviors, and many medical conditions such as cardio-
vascular disease—is sparse.

ACCESS TO CARE

Of the U.S. service members and veterans who served in Iraq and
Afghanistan and have screened positive for PTSD, only slightly more than
half of those have received treatment. Barriers to care exist at the patient,
provider, and institutional levels. Patients might not seek care because of
concerns about the effects of seeking PTSD treatment on employment or
military career, a perception that mental health care is ineffective, a lack of
information on resources for care, financial concerns, and logistical prob-
lems, such as travel distance. For providers, barriers to treating patients
with PTSD might include lack of training, lack of time, and treatment
location issues, such as transportation in the theater of war. At the orga-
nizational level, barriers can include the treatment setting (for example,
limited treatment opportunities in combat zones), restrictions on when and
where pharmacotherapy for PTSD can be used, and logistical difficulty in
getting to appointments (for example, getting to a mental health provider
in a combat zone for service members or getting to a specialized VA PTSD
clinic for a veteran living in a rural area).

The DoD and the VA have made progress in early identification of
service members and veterans who have PTSD; this progress needs to be
followed by timely access to the best evidence-based care. The DoD has
increased the number of referrals to TRICARE mental health providers
in an attempt to reduce waiting times for appointments. The VA has also
increased the number of mental health providers and increased training in
PTSD treatments for counselors in Vet Centers.

Treatment Delivery Technologies

New approaches are being used to improve the delivery of mental health
services to military and veteran populations, including the use of comput-
ers to deliver person-to-person therapy. Telemental health approaches take
advantage of recent advances in computing and information technology to
support user interaction with clinicians via videoteleconferencing or inter-
action with websites via connectivity with the Internet. Telemental health
methods may be used to deliver such services as screening assessments and
general clinical information to users in remote locations. In some cases,
guides allow users to self-manage mental health programs, often supported
by interactions with a clinical provider. That approach decreases the bur-
dens of travel time and costs and time away from work or family; it could
improve access to services for traditionally underserved populations and
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for people in areas that may be difficult for therapists to access (such as
combat zones). Several RCTs of Internet-based treatments for PTSD have
found them to be effective in military populations.

FINDINGS AND RECOMMENDATIONS

The committee’s findings led to recommendations that could, in the
short and long terms, improve the management of PTSD for service mem-
bers, veterans, and their families. To emphasize recommendations that
were, in many cases, applicable to both the DoD and the VA and that ad-
dressed research topics, data collection, and gaps in DoD and VA programs,
services, and facilities, the committee grouped its recommendations into five
action items: analyze, implement, innovate, overcome, and integrate, which
are delineated below.

A. Analyze

e Al. To study the efficacy of treatment and to move toward mea-
surement-based PTSD care in the DoD and the VA, assessment
data should be collected before, during, and after treatment and
should be entered into patients’ medical records. This informa-
tion should be made accessible to researchers with appropriate
safeguards to ensure patient confidentiality.

e A2. The DoD and the VA should institute programs of research
to evaluate the efficacy, effectiveness, and implementation of all
their PTSD screening, treatment, and rehabilitation services, in-
cluding research in different populations of active-duty person-
nel and veterans; the effectiveness of DoD prevention services
should also be assessed. The DoD and the VA should coordi-
nate, evaluate, and review these efforts continually and routinely
and should disseminate the findings widely.

B. Implement
e B1. PTSD screening should be conducted at least once a year
when primary care providers see service members at DoD mili-
tary treatment facilities or at any TRICARE provider locations,
as is currently done when veterans are seen in the VA.

C. Innovate
e Cl1. Specialized intensive PTSD programs and other approaches
for the delivery of PTSD care, including combining different
treatment approaches and such emerging treatments as comple-
mentary and alternative medicine and couple and family ther-
apy, need to be rigorously evaluated throughout DoD facilities
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(including TRICARE providers) and VA facilities for efficacy,
effectiveness, and cost. More rigorous assessment of symptom
improvements (for example, such outcome metrics as follow-up
rates) and of functional improvements (for example, improve-
ments in physical comorbidities, memory, and return to duty)
is needed. The evaluations of these programs should be made
publicly available.

C2. The DoD and the VA should support neurobiology research
that might help translate current knowledge of the neurobiology
of PTSD to screening, diagnosis, and treatment approaches and
might increase understanding of the biologic basis of evidence-
based therapies.

D. Overcome
e D1. The DoD and the VA should support research that inves-

tigates emerging technologic approaches (mobile, telemedicine,
Internet-based, and virtual reality) that may help to overcome
barriers to awareness, accessibility, availability, acceptability,
and adherence to evidence-based treatments and disseminate the
outcomes to a wide audience.

Integrate
e E1. Research to create an evidence base to guide the integration

of treatment for comorbidities with treatment for PTSD should
be encouraged by the DoD and the VA. PTSD treatment trials
should incorporate assessment of comorbid conditions and the
value of concurrent and sequential care. Effective treatments
should be included in updates of the VA/DoD Clinical Practice
Guideline for Management of Post-Traumatic Stress.

PHASE 2

The committee understood its objectives as given in the Statement of

Task to be a comprehensive review and synthesis of the available literature
and data on the prevention, screening, diagnosis, treatment, and rehabilita-
tion of PTSD in military and veteran populations. Based on this review and
synthesis, the recommendations in this phase 1 report are intended to be
actionable by the DoD and the VA, ahead of the phase 2 report. Although
the committee found a variety of information in the published literature and
from other sources, particularly DoD, VA, and other government reports,
this information was insufficient to make judgments on the efficacy of many
of the PTSD services and programs offered by these departments. A variety
of information has been requested from the DoD and the VA, including
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numbers of service members and veterans, respectively, who have PTSD,
the treatments that they are receiving, the outcomes of those treatments,
the programs that are being evaluated (or not), and the costs for those pro-
grams. With the receipt of all these data in phase 2, the committee hopes to
capitalize on the new DoD- and VA-specific information to refine the phase
1 findings and recommendations.

Phase 2 calls for visits to three Army bases: Fort Hood and Fort Bliss in
Texas and Fort Campbell in Tennessee. The committee has already visited
Fort Hood and will visit the other two Army bases in phase 2. Because a
large number of marines have deployed to Iraq and Afghanistan, the com-
mittee also hopes to visit a Marine Corps base. To increase its understand-
ing of veterans with PTSD, the committee expects to visit at least one VA
medical center.

The committee also anticipates that new information will continue to
be published on many of the programs, treatments, and research covered
in this report—including neurobiology and the use of complementary and
alternative treatments for PTSD. Thus additional literature searches and
discussions with researchers and patients will be conducted in phase 2 so
that the growing body of evidence on the need for, use of, and outcomes
from the programs and promising research on PTSD can be assessed.
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military engaged in conflicts in the Middle East. Operation Enduring

Freedom (OEF) began in October 2001 with troops stationed in and
around Afghanistan for military and humanitarian purposes. Operation
Iraqi Freedom (OIF) began in March 2003 as American-led coalition forces
invaded Iraq, and it officially ended on August 31, 2010. Operation New
Dawn (OND) was initiated on September 1, 2010, to reflect the changing
mission of and reduction in U.S. military personnel in Iraq and officially
ended on December 15, 2011; the last U.S. military personnel left that
country on December 18, 2011. The conflict continues in Afghanistan,
where 90,000 service members were deployed as of January 20, 2012 (ISAF,
2012). Since the beginning of the OEF and the OIF/OND conflicts, approxi-
mately 2.6 million U.S. service members have been deployed, 900,000 of
them more than once (GAQO, 2011b). Table 1-1 shows the breakdown of
deployed service members by component and branch through April 2009
(IOM, 2010). As of April 30,2012, a total of 1,831 American service mem-
bers had been killed and 15,713 wounded in OEE. Casualty totals for OIF
and OND are 4,475 military deaths and 32,225 wounded (DoD, 2012).
Hereafter in this report, the term OIF will encompass both OIF and OND,
unless otherwise stated.

The engagements of the U.S. military in Iraq and Afghanistan have
been markedly different from prior conflicts with regard to both the service
populations and the signature injuries sustained. Unlike previous wars and
conflicts, OEF and OIF are distinguished by the large number of National
Guard and reservists that have been deployed to Iraq and Afghanistan in

In response to the terrorist attacks of September 11, 2001, the U.S.

17
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TABLE 1-1 Service Members Deployed by Component as of April 30,

2009
Air Marine Coast

Army Navy Force Corps Guard Total
Active 582,733 320,140 269220 209,175 3,539 1,384,807
component
National 239,336 N/A 65,295 N/A N/A 304,631
Guard*
Reserves 125,595 33,891 38,056 37,602 228 235,372
Total 947,664 354,031 372,571 246,777 3,767 1,924,810

* Unlike the Army and Air Force, the Navy, Marine Corps, and Coast Guard do not have
National Guard components.
SOURCE: Adapted from IOM, 2010.

addition to active-duty service members from all the services. Whereas
infectious diseases and catastrophic gunshot wounds were the signature
injuries of prior conflicts and wars, the hallmarks of the recent conflicts
are blast injuries and the psychiatric consequences of exposure to com-
bat, particularly posttraumatic stress disorder (PTSD). Recent estimates of
prevalence of PTSD in service members deployed to OEF and OIF are 13%
to 20% (Hoge et al., 2004; Seal et al., 2007; Tanielian and Jaycox, 2008;
Vasterling et al., 2010).

Of growing concern to both the Department of Defense (DoD) and
the Department of Veterans Affairs (VA) is the high prevalence of PTSD
in active-duty and veteran populations. As the conflicts in the Middle East
scale down and service members return home, the VA and the DoD may
expect a commensurate rise in the number of OEF and OIF veterans need-
ing services. To address this concern, the DoD and the VA have allocated
substantial funding to foster research, develop programs, and initiate ser-
vices to combat PTSD. The focus of the DoD is to maintain force readi-
ness; therefore, it has invested heavily in building psychologic resilience,
education, health maintenance, screening, and PTSD treatment services and
programs. The VA has more than doubled its funding for PTSD research
since 2005 (GAO, 2011a), targeting treatment and rehabilitation of veter-
ans. Since FY 2005, the VA has added more than 7,500 full-time mental
health staff and has trained, through national training initiatives, more
than 3,400 VA clinicians in two evidence-based therapies for the treatment
of PTSD—cognitive processing therapy (CPT) and prolonged exposure
(PE). In addition, the VA has trained more than 900 DoD mental health
providers in CPT and more than 120 in PE. The VA requires that all mental
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health services should be recovery-oriented, which means that services are
strengths-based, individualized, and person-centered and allow veterans
to have input into their own treatment within the range of evidence-based
approaches (Schoenhard, 2011).

COMMITTEE’S CHARGE

In response to the number of service members and veterans who are at
risk for and have received a diagnosis of PTSD, in 2009 Congress passed
the National Defense Authorization Act for FY 2010. Section 726 of the
act required the Secretary of Defense, in consultation with the Secretary of
Veterans Affairs, to enter into an agreement with the Institute of Medicine
(IOM) of the National Academy of Sciences to assess PTSD treatment
programs and services in the DoD and the VA. The statement of task is
shown in Box 1-1, and the legislative language calling for the study is in
Appendix B.

COMMITTEE’S APPROACH

The present report is the first of two mandated in the legislation. Dur-
ing phase 1 the committee held six meetings over about 12 months. In the
first two meetings, the committee held information-gathering sessions that
were open to the public, and these meetings included presentations from the
sponsor (the DoD), several subject-matter experts in the DoD and the VA,
veterans organizations, and service members who have PTSD. As required
by the authoring legislation, the committee also visited the U.S. Army base
at Fort Hood in Killeen, Texas. During its visit, the committee heard from
a variety of mental health providers and from PTSD patients and their
families. Additional site visits—including congressionally mandated visits
to Fort Bliss in Texas and Fort Campbell in Tennessee—will be conducted
during phase 2.

The committee began its deliberations by determining what informa-
tion would be necessary in order for it to assess the effectiveness of the
multitude of treatments that are available to and used by service members
and veterans who have PTSD. Information that the committee deemed
important to collect included how many service members and veterans
have been screened for and diagnosed with PTSD, what treatments (psy-
chosocial, pharmacologic, and other) are they currently receiving, where do
service members and veterans receive treatment (for example, primary care
clinic, outpatient mental health clinic, specialized PTSD program, inpatient
residential program), the duration and frequency of the treatment, what
outcomes are tracked and for how long, what is the ratio of mental health
providers to patients, and what training is given to health care providers
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BOX 1-1
Statement of Task*

The Institute of Medicine will convene a committee to conduct a study of on-
going efforts in the treatment of posttraumatic stress disorder (PTSD). The study
will be conducted in 2 phases: the focus in phase 1 will be on data gathering and
will result in the initial study as noted in the congressional legislation; the focus in
phase 2 will be on the analysis of data and result in the updated study. The work
of the committee is dependent upon the timely delivery of data, in a usable format,
from the DOD and the VA on their current PTSD programs.

Phase 1 (initial report):

In phase 1 of the study, the committee will collect data from the DoD and the
VA on programs and methods available for the prevention (Chapter 5), screen-
ing (Chapter 6), diagnosis (Chapter 6), treatment (Chapter 7), and rehabilitation
(Chapter 8) of post-traumatic stress disorder. The committee will highlight col-
laborative efforts between DoD and the VA in those areas (Chapter 4). Addition-
ally, the committee will consider the status of studies and clinical trials involving
innovative treatments of post-traumatic stress disorder that are conducted by the
DoD, the VA, or the private sector, with regard to

» efforts to identify physiological markers of PTSD (Chapter 3);

» efforts to determine causation of PTSD, using brain imaging studies and
studies looking at the correlation between brain region physiology and
PTSD diagnoses and the results (including any interim results) of such
efforts (Chapter 3);

* the effectiveness of alternative therapies in the treatment of PTSD, includ-
ing the therapeutic use of animals (Chapter 7);

» the effectiveness of administering pharmaceutical agents before, during, or
after a traumatic event in the prevention and treatment of PTSD (Chapter
5); and

* identification of areas in which the DoD and the VA may be duplicating
studies, programs, or research with respect to PTSD.

Phase 2 (updated report):

In phase 2 of the study, the committee will analyze the data received in phase 1
specifically to determine the rates of success for each program or method; and an
estimate of the number of members of the Armed Forces and veterans diagnosed
by the DoD or the VA as having PTSD and the number of such veterans who have
been successfully treated.

In addition, the committee will focus on targeted interventions at Fort Hood,
Texas; Fort Bliss, Texas; Fort Campbell, Tennessee; and any other locations the
committee deems necessary, including VA facilities. The committee will also exam-
ine gender-specific and racial and ethnic group-specific mental health treatment
services available for members of the Armed Forces, including the availability of
such treatment and services; the access to such treatment and services; the need
for such treatment and services; and the efficacy and adequacy of such treatment
and services.

Finally, the committee will examine the current and projected future annual
expenditures by the DoD and the VA for the treatment and rehabilitation of PTSD;
and provide recommendations for areas for future research with respect to PTSD.

* Chapter references were not part of the original statement of task and are intended to
guide the reader to the chapter where this topic is discussed.
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for treating PTSD. The committee also asked both the DoD and the VA to
provide information on PTSD-related programs and services, including who
is eligible for the program, where it is offered (for example, primary care,
mental health clinic), what treatments are used in the program, how much
it costs per participant, and what the program outcomes are. Any PTSD ser-
vices and programs whether for screening, diagnosis, prevention, treatment,
or rehabilitation were to be included. The committee encountered several
barriers in obtaining information. The VA was helpful, and the committee
was able to obtain much of the requested information from the Veterans
Health Administration in a timely manner. Information received from the
VA has been included in the report where relevant, but much of it may be
found in Chapter 4, “Programs and Services for PTSD in the Department of
Defense and the Department of Veterans Affairs,” where the health systems
of the VA and the DoD, their organizations, the communities they serve,
and their PTSD services and programs, are described. It was more difficult
to obtain information from the DoD, in part because committee’s data re-
quests had to go to each of the service branches who then had to task the
request to various data repositories, and once tasked, the data needed to
be collected, analyzed, and approved. Identifying the correct personnel to
task with the request, in spite of the assistance and preliminary information
given to the committee by the staff at the DoD Defense Center of Excel-
lence for Psychological Health and Brain Injury, was difficult with the result
that although the information requests eventually were tasked to the Army,
Air Force, Navy, and Marine Corps, the data had not been received by the
committee in time to include them in this phase 1 report. The information
will be updated and included in the phase 2 report. Collaborative efforts
between the DoD and the VA with regard to the prevention and treatment
of PTSD are described in Chapter 4. This information was obtained from
expert knowledge of the committee members, Internet searches, and discus-
sions with DoD and VA staff.

During its deliberations, the committee conducted numerous focused
searches of peer-reviewed literature, government reports, and books, manu-
als, and documents relevant to PTSD. Although it is not a comprehensive
literature review itself, this report constitutes a synthesis of evidence with
the intent of highlighting PTSD prevention, screening, diagnosis, treatment,
and rehabilitation options that are or could be used in the DoD and the
VA mental health care systems. The committee did not take its task to be
an evaluation of the current guidelines for the management of PTSD that
are available from several organizations such as the American Psychiatric
Association and the joint guideline from the VA and the DoD. Therefore,
although the committee considered many studies in this report, it did not
systematically review and rank each study. The committee felt that to do so
would essentially be preparing another guideline, which was unnecessary
and beyond its charge. Rather, the goal of presenting the studies, particu-
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larly randomized controlled trials (RCTs) for the many treatment options
described in Chapter 7, was to identify those widely used by the DoD and
the VA as well as to help the committee identify treatments and approaches
that may need further evaluation for phase 2. The term evidence based as
used by the committee refers to the use of RCTs or other well-conducted
studies that provide the basis for judging the efficacy of a particular treat-
ment, program, or approach.

The report does not discuss every aspect of PTSD: the committee con-
sidered related disorders (such as acute stress disorder, depression, and ad-
justment disorders) and comorbidities (such as traumatic brain injury) only
as they may complicate treatment for PTSD; this is not to minimize the im-
pact of those conditions and disorders on service members and veterans but
rather to note that attention to ancillary illnesses is outside the committee’s
charge. Furthermore, the committee did not develop an exhaustive list of
all of the available PTSD programs and services available through the DoD
or the VA, although both the DoD and the VA were asked to provide infor-
mation on their programs in the data requests discussed earlier. However,
such a list for the DoD may be found in the recent RAND report Programs
Addressing Psychological Health and Traumatic Brain Injury Among U.S.
Military Servicemembers and Their Families (Weinick et al., 2011). The VA
provided examples of prevention and specialized treatment programs, and
these are described in Chapter 4. Because of the lack of information from
the DoD, the committee was unable to compare all DoD services, programs,
and research with those of the VA as required in the statement of task. The
committee will consider the feasibility of doing this in phase 2.

This report is centered on PTSD in service members and veterans that
has resulted from their time in service and acknowledges that some service
members may have entered the military with symptoms of PTSD and that
PTSD may result from exposure to traumatic events not related to mili-
tary service. PTSD in military and veteran populations has a huge impact
on spouses, children, parents, and others; however, these populations do
not fall within the purview of this report. The impact of PTSD on service
members’ and veterans’ caregivers is presented when relevant information
is available.

Finally, the committee concluded that it was important to include some
recommendations for the DoD and the VA in this phase 1 report rather than
waiting until the completion of the phase 2 report. There are several reasons
for this. First, the committee concluded that many of its recommendations
could be implemented relatively quickly and that the DoD and the VA
(and thus service members and veterans) should not have to wait 4 years
to learn of them. Some of the recommendations might initiate or reinforce
data-gathering and -tracking efforts in the DoD and the VA. Lastly, the
recommendations provide action items for the DoD and the VA.
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ORGANIZATION OF THE REPORT

This report addresses the committee’s tasks. In Chapter 2, the commit-
tee summarizes the criteria necessary for a diagnosis of PTSD, discusses the
epidemiology of the disorder, and introduces some of the challenges faced
by mental health care providers in the diagnosis of and treatment for PTSD
in military and veteran populations. Chapter 3 explains adaptive and mal-
adaptive responses to stress and the neurobiology of PTSD and addresses
some of the research being conducted to identify physiological markers of
PTSD. The chapter also includes a discussion of innovative work to deter-
mine who is at risk for PTSD and techniques such as brain imaging that
may be used to more effectively diagnose and treat it. The intent of these
chapters is to provide an overview of the science as the basis of prevention
and treatment for PTSD. Chapter 4 offers a summary of the DoD and the
VA health care systems and examples of PTSD programs and services of-
fered in both departments. It also describes some examples of collaborative
efforts between the DoD and the VA with regard to PTSD services, pro-
grams, and research. The chapter provides a summary of some the research
currently or recently being funded by the DoD, the VA, and the National
Institutes of Health. Approaches to the prevention of PTSD both before
and after exposure to a traumatic event, including the use of pharmacologic
agents, and particularly in the military, are described in Chapter 5. Chapter
6 discusses the goals of and considerations in screening for PTSD, includ-
ing the most common tools and instruments used by the DoD and the VA.
The second part of the chapter differentiates screening from diagnosis and
reviews the types of clinician-administered interviews used to assess PTSD
symptoms and severity. Chapter 7 evaluates the evidence supporting the
many options for PTSD treatment. The chapter covers not only widely
used evidence-based psychosocial and pharmacologic therapies but also
the evidence supporting complementary and alternative therapies such as
animal-assisted therapy, and emerging treatments, such as couple therapy
and virtual reality exposure. Chapter 8 is a continuation of the treatment
discussion but with a focus on the treatment and rehabilitation needs of
service members and veterans who have both PTSD and comorbid medical
and psychiatric conditions and psychosocial treatment needs. Novel and
emerging interventions are addressed where pertinent in Chapters 7 and
8, although the innovative and emerging approaches will be tackled more
fully in the phase 2 report. The barriers to PTSD diagnosis and effective
care encountered by service members, veterans, and their families are dis-
cussed in detail in Chapter 9. This chapter also includes a description of
some facilitators for the treatment of PTSD such as the use of the Internet
to deliver therapy. The report ends with a summary of the committee’s key
findings and recommendations and a brief discussion of plans for phase 2.
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History, Diagnostic Criteria,
and Epidemiology

matic stress disorder (PTSD). It begins with a brief history of the

disorder in the American military, which is followed by a discussion
of its diagnostic criteria. The remainder of the chapter presents factors as-
sociated with trauma and PTSD, first in the general population and then
in military and veteran populations, with an emphasis on combat as the
traumatic event that triggered the development of PTSD. Although other
traumatic events—such as the terrorist attacks of September 11, 2001, and
Hurricane Katrina—have increased knowledge about PTSD, this chapter
does not focus on civilian populations or nonmilitary related trauma.
The chapter concludes with special epidemiologic considerations regarding
PTSD in military populations and their implications for screening, diagno-
sis, and treatment.

This chapter provides an overview of the epidemiology of posttrau-

HISTORY OF PTSD

Prior to the codifying of PTSD by the American Psychiatric Association
(APA) as a distinct mental health disorder in 1980 (APA, 1980), charac-
teristic symptoms of PTSD had been recognized and documented in the
19th century in civilians involved in catastrophic events, such as railway
collisions, and in American soldiers fighting in the Civil War (Birmes et al.,
2003; Jones, 2006; Welke, 2001). Many Civil War soldiers had diagnoses
of nostalgia or melancholia, characterized by lethargy, withdrawal, and
“excessive emotionality” (Birmes et al., 2003). Others had diagnoses of
exhaustion, effort syndrome, or heart conditions variously called “irritable

25
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heart,” “soldier’s heart,” and “cardiac muscular exhaustion.” Many medi-
cal professionals and surgeons at the time believed that those conditions
arose from the heavy packs that soldiers carried, insufficient time for new
recruits to acclimatize to the military lifestyle, homesickness, and, as one
army surgeon stated, poorly motivated soldiers who had unrealistic expec-
tations of war (Jones, 2006). For much of the 20th century, psychologic
conditions and impairments in military personnel were not accorded high
medical priority because of the high fatality rates from disease, infection,
and accidental injuries during war.

During World War 1, shell shock and disordered action of the heart
were commonly diagnosed in combat veterans (Jones, 2006). Symptoms of
shell shock included tremors, tics, fatigue, memory loss, difficulty in sleep-
ing, nightmares, and poor concentration—similar to many of the symptoms
associated with PTSD. What is now known as delayed-onset PTSD was
termed old-sergeant syndrome during the era of the world wars, when after
prolonged combat, experienced soldiers were no longer able to cope with
the constant threats of death or serious injury (Shephard, 2000). Stemming
from the World War I definition of shell shock, other common diagnoses
of soldiers during World War II included exhaustion, battle exhaustion, fly-
ing syndrome, war neurosis, cardiac neurosis, and psychoneurosis (Jones,
2006).

It was not until after the Vietnam War that research and methodical
documentation of what was then termed combat fatigue began to accelerate
in response to the many veterans suffering from chronic psychologic prob-
lems that resulted in social and occupational dysfunction (IOM, 2008a).
The National Vietnam Veterans Readjustment Survey (NVVRS) was one
of the first large-scale studies to examine PTSD and other combat-related
psychologic issues in a veteran population (Kulka, 1990). The NVVRS
helped to illuminate PTSD as a signature wound of the Vietnam War and
resulted in greater recognition of PTSD as a mental health disorder. The
findings contributed to the formal recognition of PTSD as a distinct dis-
order by the APA and later refining of the characteristic symptoms and
diagnostic criteria.

DIAGNOSTIC CRITERIA FOR PTSD

Since 1980, PTSD has been the focus of much epidemiologic and
clinical research, which in turn has led to modifications in the defining
diagnostic criteria for PTSD. The current diagnostic criteria, taken from
the Diagnostic and Statistical Manual of Mental Disorders, Fourth Edi-
tion, Text Revision (DSM-IV-TR), can be found in Box 2-1 (APA, 2000).
The Department of Defense (DoD) and the Department of Veterans Affairs
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BOX 2-1
DSM-1V-TR Diagnostic Criteria for
Posttraumatic Stress Disorder

A1.The person experienced, withessed, or was confronted with an event or
events that involved actual or threatened death or serious injury, or a threat
to the physical integrity of self or others

A2.The person’s response involved intense fear, helplessness, or horror

B. Re-experiencing Symptoms (requires one or more of):

B1. Intrusive recollections

B2. Distressing nightmares

B3. Acting/feeling as though event were recurring (flashbacks)
B4. Psychological distress when exposed to traumatic reminders
B5. Physiological reactivity when exposed to traumatic reminders

C. Avoidant/Numbing Symptoms (requires three or more of):

C1. Avoidance of thoughts, feelings, or conversations associated with the stressor
C2. Avoidance of activities, places, or people associated with the stressor

C83. Inability to recall important aspects of traumatic event

C4. Diminished interest in significant activities

C5. Detachment from others

C6. Restricted range of affect

C7. Sense of foreshortened future

D. Hyperarousal Symptoms (requires two or more of):
D1. Sleep problems

D2. Irritability

D3. Concentration problems

D4. Hypervigilance

D5. Exaggerated startle response

E. Duration of the disturbance is at least 1 month

Acute—when the duration of symptoms is less than 3 months

Chronic—when symptoms last 3 months or longer

With Delayed Onset—at least 6 months have elapsed between the traumatic event
and onset of symptoms

F. Requires significant distress or functional impairment

SOURCE: American Psychiatric Association (2000) with permission.

(VA) both use these criteria in diagnosing the condition in service members
and veterans.

PTSD is unique among psychiatric disorders in that it is linked to a spe-
cific trigger: a traumatic event (Criterion A1). Traumatic events known to

Copyright © National Academy of Sciences. All rights reserved.



Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations: Initial Assessment

28 PTSD IN MILITARY AND VETERAN POPULATIONS

trigger PTSD include combat, natural and accidental disasters (for example,
tsunamis, earthquakes, and vehicle and airplane crashes), and victimization
or abuse (for example, sexual assault, armed robbery, and torture) (Basile et
al., 2004; Harrison and Kinner, 1998; Hoge et al., 2004; Neria et al., 2007,
Punamaki et al., 2010). PTSD may be of acute, chronic, or delayed onset.
In acute PTSD, symptoms develop immediately or soon after experiencing
a traumatic event and persist longer than a month but less than 3 months.
If symptom duration is longer than 3 months, a person has chronic PTSD.
In delayed-onset PTSD, a person does not express symptoms for months
or even years after the traumatic event (APA, 2000). The condition is con-
sidered partial or subthreshold PTSD if a person does not meet the full diag-
nostic criteria—exposure to a traumatic event and at least six symptoms: at
least one B criterion of re-experiencing, at least three C criteria of numbing
or avoidance, and at least two D criteria of hyperarousal—or if symptoms
are not in the correct distribution. Changes to the diagnostic criteria for
PTSD proposed for the next version of the DSM are shown in Box 2-2.

BOX 2-2
Proposed Changes in Diagnostic Criteria for PTSD in DSM-5

Research on PTSD and acute stress reactions has progressed, and diagnostic
criteria are expected to change to reflect the updated version of DSM-5. One of
the changes affects Criterion A1: it is proposed to expand it from experiencing
or witnessing threatened or actual death or serious injury to oneself or others to
include learning about such an event that happened to a relative or close friend
and to include first responders or others who are continuously exposed to or
experience details of traumatic events (Friedman et al., 2010). Because of the
characteristics of the statistical association and predictive value of experiencing
intense fear, helplessness, or horror during the event and onset of PTSD (Brewin
et al., 2000a) and because some persons—for example, military personnel, who
are trained to not have an emotional response during such an event—it has been
proposed that Criterion A2 be eliminated (Friedman et al., 2010).

Other proposed changes for PTSD in DSM-5 include replacing the current
three-pronged model with a four-pronged model. In the proposed model, Criterion
B would become “Intrusion Symptoms,” Criterion C “Persistent Avoidance,” Cri-
terion D “Alterations in Cognition and Mood,” and Criterion E “Hyperarousal and
Reactivity Symptoms.” Although all 17 symptoms of DSM-/V would be kept in the
proposed DSM-5, some of them would be revised or regrouped (such as includ-
ing anger and aggressive behavior with irritability), and three symptoms would be
added: erroneous self-blame or other blame regarding the cause or consequences
of trauma, pervasive negative emotional states, and reckless and self-destructive
behavior. The final proposed change in DSM-5 is to omit the distinction between
acute and chronic PTSD. There is no proposal to include cases of subthreshold,
or subsyndromal, PTSD as a distinct disorder in DSM-5 (Friedman et al., 2010).
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EPIDEMIOLOGY OF PTSD IN THE GENERAL POPULATION

This section begins with a brief discussion of factors associated with the
experience of trauma in the general population, inasmuch as this is a main
criterion in the diagnosis of PTSD, before considering the epidemiology of
PTSD in the general population. The next major section deals with trauma
and epidemiology specific to military and veteran populations.

Men are more likely than women to experience potential traumatic
events overall, although the types of traumatic events differ by sex (Tolin
and Foa, 2006). Studies assessing the role of race and ethnicity have had
mixed results but have found that whites have higher risks of exposure to
any traumatic event than Hispanics and blacks (Noris, 1992; Roberts et
al., 2011). Other factors found to be associated with increased risk of ex-
periencing traumatic events include lower education attainment (less than
a 4-year college degree), lower annual income (less than $25,000), and
nonheterosexual orientation (Breslau et al., 1998; Roberts et al., 2010).
Three prospective studies have documented that externalizing behavioral
problems (for example, difficult temperament and antisocial behavior) in
early childhood increase the risk of traumatic-event exposure—particularly
assaultive violence—over a lifetime (Breslau et al., 2006; Koenen et al.,
2007; Storr et al., 2007).

Trauma type and severity are central determinants of the risk of devel-
opment of PTSD. Experiencing physical injuries (penetrating and assault),
viewing the event as a true threat to one’s life, and suffering major losses are
all associated with a higher risk of PTSD (Holbrook et al., 2001; Ozer et al.,
2003). The occurrence of dissociation itself during a traumatic event does
not appear to predict development of PTSD as much as dissociation that
persists after the event (Panasetis and Bryant, 2003) or the experience of
perievent emotional reactions (Galea et al., 2003). As recognized by the VA/
DoD Clinical Practice Guideline for Management of Post-Traumatic Stress
(2010), lack of social support, trauma severity, and ongoing life stress in-
crease the risk of PTSD. Lack or loss of social support (for example, spouse,
friends, or family) after a traumatic event and ongoing life stress—including
loss of employment, financial strain, and disability—have been associated
with increased risk of PTSD (Brewin et al., 2000a; Ozer et al., 2003).

Several large, nationally representative surveys have provided estimates
of the prevalence of PTSD in the general population. The National Comor-
bidity Survey (NCS), conducted from 1990 to 1992, was one of the first
large-scale surveys to examine the distribution of and factors associated
with psychiatric disorders in the United States. Using a structured diag-
nostic interview, the NCS found that the lifetime prevalence of PTSD was
7.8% overall (Kessler et al., 1995). In the National Comorbidity Survey—
Replication (NCS-R) conducted 10 years after the original, the prevalence

Copyright © National Academy of Sciences. All rights reserved.



Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations: Initial Assessment

30 PTSD IN MILITARY AND VETERAN POPULATIONS

of lifetime PTSD was estimated to be 6.8% overall and that of current
(12-month) PTSD 3.6% overall (Kessler et al., 2005). The 2004-2005 Na-
tional Epidemiologic Survey on Alcohol and Related Conditions estimated
lifetime prevalence of PTSD to be 7.3% overall (Roberts et al., 2011).

Sex and trauma type are two risk factors associated with PTSD (protec-
tive factors are discussed in Chapter 5). PTSD prevalence has consistently
been shown to differ by sex in the civilian population (Kessler et al., 1995,
2005; Tolin and Foa, 2006). The original NCS found PTSD prevalence to
be twice as great in women as in men, and the NCS-R estimated it to be
2.7 times greater in women than in men (Harvard Medical School, 2007b;
Kessler et al., 1995). The type of trauma experienced may lead to the dis-
crepancy between the sexes. For example, Tolin and Foa (2006) found no
sex differences associated with PTSD in persons who experienced assaultive
violence or nonsexual child abuse or neglect, but there were marked differ-
ences between men and women who experienced combat, accidents, and
disasters. Men were more likely to report having experienced a traumatic
event over their lifetimes, but women were more likely to meet criteria for
PTSD (Tolin and Foa, 2006), have PTSD symptoms four times as long as
men (48 months vs. 12 months) (Breslau et al., 1998), have a poorer quality
of life if they have PTSD (Holbrook et al., 2001; Seedat et al., 2005), and
develop more comorbid psychiatric disorders (Seedat et al., 2005).

There is some evidence on the effect of race and ethnicity on the devel-
opment of PTSD although findings are inconsistent among studies. Results
from the 2004-2005 wave of the National Epidemiologic Survey on Alcohol
and Related Conditions showed that whites were more likely to have expe-
rienced any trauma, and lifetime prevalence of PTSD was highest in blacks
and lowest in Asians. Even after adjustment for characteristics related to
trauma, the risk of PTSD was significantly higher in blacks and lower in
Asians than in whites in the sample (Roberts et al., 2011). Marshall et al.
(2009) found that in a sample of survivors of physical trauma, Hispanic
whites reported greater symptoms related to cognitive and sensory percep-
tion (for example, hypervigilance and emotional reactivity) and overall
symptom severity than non-Hispanic whites. Other work has shown that
Hispanic whites are more likely to report PTSD after a traumatic event than
are non-Hispanic whites (Galea et al., 2004). In a study of adults 18-45
years old in the Detroit area, Breslau et al. (1998) found that nonwhites
were not at higher risk for PTSD than whites.

PTSD can affect people of any age. In the NCS-R, people were divided
into four cohorts: 18-29, 30-44, 45-59, and older than 59 years old. The
highest lifetime and 12-month prevalences of PTSD were in the group
45-59 years old (9.2% and 5.3%, respectively), and the lowest preva-
lences (2.8% and 1.0%, respectively) were in the group over 59 years old
(Harvard Medical School, 2007a,b). Results from the earlier NCS showed
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a different distribution of lifetime prevalence of PTSD by age group. The
lowest prevalence was in men 15-24 years old (2.8%) and women 45-54
years old (8.7%) (Kessler et al., 1995). However, most of those studies ex-
amined the association between current age of the participants and PTSD
symptoms or diagnostic threshold, and the strength of association between
age and development of PTSD is unknown. Prevalence estimates of PTSD
by age groups may also be confounded by historical events, such as the
Vietnam War.

Sexual orientation has been associated with risk of PTSD. The National
Epidemiologic Survey of Alcohol and Related Conditions found that the
risk of PTSD was significantly higher in lesbians and gays, bisexuals, and
heterosexuals with any same-sex partners than it was in the heterosexual
reference group. After adjusting for demographic factors, the higher risk
of PTSD was largely explained by nonheterosexuals’ greater exposure to
violence, exposure to more potentially traumatic events, and earlier age at
trauma exposure (Roberts et al., 2010).

Cognitive reserve—individual differences in brain structure and function
that are thought to provide resilience against damage from neuropathology—
is thought to be one important etiologic factor in the development and se-
verity of PTSD and other neuropsychiatric disorders (Barnett et al., 2006).
Intelligence quotient (IQ), a marker of cognitive reserve, has been shown to
be inversely related to risk of PTSD and other psychiatric disorders (Batty et
al., 2005; Walker et al., 2002). In a 17-year prospective study of randomly
selected newborns in southeastern Michigan, Breslau et al. (2006) found
that children who at the age of 6 years had an IQ of greater than 115 had a
decreased conditional risk of PTSD after trauma exposure; however, the risk
increased for children that experienced anxiety disorders and whom teachers
rated as high for externalizing problems. Overall, the authors found that high
IQ (115 or higher) protected exposed persons from developing PTSD in this
cohort (Breslau et al., 2006).

Similarly, Koenen et al. (2007) examined the association between early
childhood neurocognitive factors and risk of PTSD in a New Zealand birth
cohort that was followed through the age of 32 years. The authors found
that IQ assessed at the age of 5 years was inversely associated with risk
for developing PTSD by the age of 32 years. No associations were found
between PTSD and other neurodevelopmental factors assessed in the co-
hort, suggesting that the IQ-PTSD association was not a marker of broader
neurodevelopmental deficits.

The findings on the strength of association between family psychiatric
history and PTSD are mixed. In one analysis of NCS data, after controlling
for previous traumatic events, parental mental health disorders were associ-
ated with increased risk of PTSD in both men and women (Bromet et al.,
1998). Although Breslau et al. (1991) found statistically significant associa-
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tions between PTSD after a traumatic event and family psychiatric history
of depression, anxiety, and psychosis, a meta-analysis of risk factors for
PTSD did not find this association in either civilian or military population
studies (Brewin et al., 2000b). A family history of psychiatric disorders may
be indicative of adverse family environment, which may increase the risk of
experiencing a traumatic event, such as abuse, during childhood (Breslau
et al., 1995; Brewin et al., 2000b). A positive association was found be-
tween reported family history of psychopathologic conditions and higher
rates of PTSD symptoms or diagnosis, but the strength of this relationship
differed by the type of traumatic experience of the target event (stronger
after noncombat interpersonal violence than after combat exposure) and
method of PTSD assessment (stronger when symptoms were determined in
interviews than in self-reports) (Ozer et al., 2003). In a study that followed
a New Zealand birth cohort and assessed for PTSD at the age of 26 years
and again at the age of 32 years, maternal depression before the age of 11
years was associated with increased risk of PTSD through the age of 32
years (Koenen et al., 2007).

Family and twin studies of PTSD have produced two major findings.
First, PTSD has a genetic component. Modern genetic studies of PTSD be-
gan with the observation that relatives of probands (persons serving as in-
dex cases in genetic investigations of families) who had PTSD had a higher
risk of the disorder than relatives of similarly trauma-exposed controls who
did not develop PTSD. Twin studies established that genetic influences ex-
plain much of the vulnerability to PTSD, from about 30% in male Vietnam
veterans (True et al., 1993) to 72% in young women (Sartor et al., 2011),
even after genetic influences on trauma exposure are accounted for. Second,
both family and twin studies suggest that there is strong overlap for genetic
influences on PTSD and those of other mental disorders including major
depression, generalized anxiety disorder, and alcohol and drug dependence.
For example, in a sample of Vietnam veterans, common genetic influences
explained 63% of the major depression—-PTSD comorbidity and 58% ge-
netic variance in PTSD (Koenen et al., 2008a). Other studies using the
Vietnam Era Twin Registry found genetic influences of generalized anxiety
disorder and panic disorder symptoms (Chantarujikapong et al., 2001),
alcohol dependence and drug dependence (Xian et al., 2000), and nicotine
dependence (Koenen et al., 2005b) account for a substantial proportion of
the genetic variance for PTSD. Those results suggest that most of the genes
that affect the risk of PTSD also influence the risk of these psychiatric dis-
orders and vice versa. A more complete discussion of genetic influences on
PTSD is found in Chapter 3.

Several prospective studies have implicated pretrauma psychopathology
in increasing the risk of PTSD. In a cohort of randomly selected newborns
in southeastern Michigan followed for 17 years, children who at the age of
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6 years were rated as having externalizing problems above the normal range
were more likely to develop PTSD than children who were rated as normal
externalizers; young adults who had received a diagnosis of any anxiety
disorder at the age of 6 years were significantly more likely to develop
PTSD than those who had not (Breslau et al., 2006). Another prospective
study in a cohort of children of similar age entering first grade over a 2-year
period and followed for 15 years, those who in first grade were categorized
as highly anxious or having depressive mood were at higher risk for PTSD
among those exposed to traumatic events than their peers who did not have
these psychologic problems; exhibiting aggressive or disruptive behaviors,
concentration problems, and low social interaction were not found to be
associated with increased risk of PTSD in this cohort (Storr et al., 2007). A
third prospective study, which followed a New Zealand birth cohort and
assessed for trauma exposure and PTSD at the ages of 26 and 32 years,
found several childhood risk factors to be associated with PTSD. Childhood
temperament ratings were made at the ages of 3 and 5 years, and behavior
ratings were made by teachers biannually from the ages of 5 through 11
years. Children who had difficult temperaments or antisocial behavior and
who were unpopular were statistically more likely to develop PTSD than
their peers who did not have these characteristics. Antisocial behavior as-
sessed before the age of 11 years predicted development of PTSD at the age
of 26 years and at the age of 32 years. Childhood poverty and high levels of
internalizing symptoms in mothers were also associated with development
of PTSD (Koenen et al., 2007).

Childhood abuse may have an effect on the development of PTSD. A
meta-analysis that considered nine studies suggests that abuse during child-
hood is a risk factor for PTSD (Brewin et al., 2000b). Desai et al. (2002)
found that physical or sexual childhood victimization or both increased
the risk of adult victimization by an intimate partner. This aligns with NCS
findings that women who experienced physical abuse during childhood had
the highest risk of lifetime PTSD (Kessler et al., 1995).

In addition to pretrauma psychopathology or childhood abuse, prior
trauma has been shown to increase the risk of PTSD. Ozer et al. (2003)
found a significant association between a history of prior trauma and PTSD
symptoms or diagnosis. Persons who experienced a traumatic event before
the target stressor reported higher levels of PTSD symptoms on the average
than persons who did not. Prior trauma was more strongly associated with
PTSD in connection with traumatic experiences of noncombat interpersonal
violence than with combat exposures (Ozer et al., 2003). However, more
recent data from prospective studies offer evidence against the hypothesis
that prior trauma alone increases the risk of PTSD. Using a random sample
from a large health maintenance organization in southeastern Michigan,
Breslau et al. (2008) found that prior experience of trauma does not neces-
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sarily increase the risk of PTSD in response to a subsequent trauma. Only
those persons who developed PTSD in response to a prior trauma had an
increased risk of PTSD after a later trauma. A follow-up study on assaultive
violence found that it was the development of prior PTSD after a trauma
that was predictive of the development of current PTSD after a later trauma
(Breslau and Peterson, 2010).

Trajectory of PTSD

The course of PTSD may remit with time, with steepest remission in
the first 12 months after diagnosis. In a nonrandomized, observational,
retrospective analysis based on the NCS, the median time until diagnostic
criteria were no longer met in those who received treatment was 36 months
compared with 64 months in those who did not receive treatment (Kessler
et al., 1995). However, approximately one-third of PTSD cases do not remit
even after many years of treatment. A prospective study of PTSD in rape
victims found that half recovered spontaneously, with the steepest declines
from the first to the fourth assessment (mean, 35 days after the assault),
whereas victims who had a diagnosis of PTSD 2 months or more after the
trauma (rape) were unlikely to recover without treatment (Rothbaum et al.,
1992). Other studies have shown remission of PTSD after particular trau-
matic events, such as disasters, in the first 6 months after exposure to the
event (Galea and Resnick, 2005). Although PTSD is triggered by the initial
exposure to a traumatic event, several studies have shown that exposure to
ongoing stressors and other traumatic events throughout life contributes
to the persistence of PTSD in the general population (Galea et al., 2008).

Few studies have investigated the chronicity of PTSD, most conducted
before some current therapies were available; therefore, they are rela-
tively dated. Two similarly designed prospective observational studies of
people who had diagnosed PTSD and who were seeking care in tertiary
care psychiatric practices (Zlotnick et al., 1999) or primary care practices
(Zlotnick et al., 2004) had similar findings. Over the 5-year follow-up of
the 54 persons in the tertiary care study, the probability of experiencing full
remission was 18%. Chronicity of PTSD was associated with a history of
alcohol abuse or dependence and childhood trauma (Zlotnick et al., 1999).
In the primary care study, the authors considered full and partial remission
separately. The findings were similar to those of the tertiary care study:
over the 2-year follow-up of the 84 primary care subjects, the probability
of full remission was 18% and the probability of partial remission 69%.
Both full remission and partial remission were associated with fewer co-
morbid anxiety disorders and a smaller degree of psychosocial impairment.
The authors also evaluated the type, dose, and duration of treatment. The
treatment was not randomized, but there was no association between the
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use of selective serotonin reuptake inhibitors or serotonin norepinephrine
reuptake inhibitors and PTSD status at any point during the follow-up
period (Zlotnick et al., 2004).

Men who reported combat as their worst trauma in the NCS were
more likely to have lifetime PTSD, delayed onset of PTSD symptoms, and
unresolved PTSD symptoms than men who named other types of trauma as
their worst (Prigerson et al., 2001). Veterans enrolled in the NVVRS who
had ever had full or partial PTSD reported they had experienced symptoms
63% of the time during the preceding 5 years (data collected between
1994-1996); 55% reported having symptoms every month, and 17% re-
ported having no symptoms. In the 3 months before assessment, 78% had
been symptomatic (Schnurr et al., 2003).

PTSD is associated with several adverse outcomes, including lower
quality of life, work-related impairment, and medical illness throughout
its course (Marshall et al., 2001; Resnick and Rosenheck, 2008; Zatzick
et al., 1997). Several studies have shown an adverse effect of PTSD on
physical health (Weiss et al., 2011), and others have found that exposure
to a traumatic event increases the risk of adverse physical health, includ-
ing many of the leading causes of premature death, such as cardiovascular
disease and stroke (Boscarino, 2008; Cohen et al., 2009, 2010; Dirkzwager
et al., 2007; Dong et al., 2004; Kubzansky et al., 2007, 2009). The asso-
ciations are thought to be mediated in part by health behaviors, such as
smoking, alcohol use, and physical inactivity (Breslau et al., 2003; Dobie
et al., 2004). Because it would be unethical to expose humans to major
trauma experimentally, randomized studies of the trajectory of PTSD are
not feasible. The only available studies of trajectory of PTSD are natural
history and observational studies, so the inference of findings to the general
populaton is limited, and this makes it difficult to project future care and
treatment needs.

Comorbidities of PTSD

People who have PTSD often have co-occurring psychologic disorders,
such as depressive disorders, substance dependence, panic disorder, agora-
phobia, generalized anxiety disorder, social phobia, bipolar disorder, and
somatization (APA, 2000). People who have diagnoses of more than one
mental health disorder have greater impairment than those who have a
single diagnosis (IOM, 2008b). Those additional disorders can precede or
present simultaneously with PTSD, and they may also resolve before, after,
or simultaneously with PTSD. A prospective study that used data from a
New Zealand birth cohort found that 96.3% of all adults who at the age
of 32 years had a diagnosis of PTSD in the preceding year and 93.5% of
those meeting criteria for lifetime diagnosis of PTSD at the age of 26 years
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had met criteria for diagnosis of another mental health disorder (major
depression, an anxiety disorder, conduct disorder, marijuana dependence,
or alcohol dependence) between the ages of 11 and 21 years (Koenen et
al., 2008b).

An analysis of 23 studies found small but significant effect sizes of a
relationship between PTSD and prior adjustment problems, including men-
tal health treatment; pretrauma emotional problems, anxiety, or affective
disorders; and, in particular, depression (Ozer et al., 2003). The strength of
the relationship between prior adjustment problems and PTSD symptoms
or diagnosis changed as a function of type of traumatic experience (stron-
ger for noncombat interpersonal violence and accidents than for combat
exposure), amount of time elapsed (stronger for less time between the event
and PTSD assessment), and method of assessment for PTSD symptoms or
diagnosis (stronger for interview studies than for self-reported measures)
(Ozer et al., 2003). In an Australian study of people involved in motor
vehicle incidents and later hospitalized, a personal history of psychiatric
treatment was significantly associated with all trauma measures, includ-
ing PTSD symptoms, 6 months after the event (Jeavons et al., 2000). In a
meta-analysis of 22 studies, psychiatric history was found to be a significant
predictor of PTSD (Brewin et al., 2000b).

Many studies have documented the association between PTSD and
suicide ideation, attempts, and completions. In a study of civilians who had
chronic PTSD and were attending a clinic, Tarrier and Gregg (2004) found
that 38.3% reported suicide ideation and 9.6% reported having made a
suicide attempt since experiencing the traumatic event. A comparison of
those results with the NCS suggested higher suicidal tendencies among
persons who had PTSD. Further support for the finding comes from a study
by Marshall et al. (2001), who showed a linear increase in current suicide
ideation with increased number of PTSD symptoms.

PTSD and drug or alcohol use is often associated. The lifetime preva-
lence of substance use disorders in NCS participants who had PTSD was
more than twice that in people who did not have PTSD—a significant
finding overall and also in comparing men with women. Comparing men
who had PTSD to those who did not have PTSD, the odds ratio (OR) for
having comorbid alcohol abuse or dependence was 2.06 (95% confidence
interval [CI] 1.14-3.70), and the OR was 2.97 (95% CI 1.52-5.79) for
comorbid drug abuse or dependence; for women, the ORs were 2.48 (95%
CI 1.78-3.45) and 4.46 (95% CI 3.11-6.39), respectively (Kessler et al.,
1995). In an in-depth investigation of three possible causal pathways link-
ing PTSD and drug use disorders, which included a longitudinal design of
a randomly selected sample in a health maintenance organization in Michi-
gan, Chilcoat and Breslau (1998) suggested that the most plausible pathway
was self-medication. In this pathway, PTSD-affected persons are thought to
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initiate use of drugs and other psychoactive substances use after symptom
development to cope with and manage their memories and symptoms of
PTSD (Brown and Wolfe, 1994; Khantzian, 1985; Stewart, 1996). That
hypothesis was supported by the finding that people who had a history of
PTSD were four times more likely to have drug use or dependence than
those who did not have a PTSD diagnosis (Chilcoat and Breslau, 1998).

In civilian studies of smoking and psychiatric disorders, on the basis of
data from the Tobacco Supplement of the NCS, current psychiatric disor-
ders were found to increase the risk of onset of daily smoking in nonsmok-
ers. In current smokers, the disorders were found to increase the risk of
progression to nicotine dependence (Breslau et al., 2004). Another analysis
of NCS smoking data found that the rates of current and lifetime smoking
in people who had current and lifetime mental illness were significantly
higher than in those who never reported having a mental illness. The study
also concluded that people who have mental illness are twice as likely to
smoke as those who do not (Lasser et al., 2000). Similarly, studies of the
Vietnam-era twins cohort have concluded that active PTSD increased the
risk of smoking independently of genetic makeup (Koenen et al., 2006) and
that pre-existing nicotine dependence increased the risk of PTSD in male
veterans (Koenen et al., 2005b).

EPIDEMIOLOGY OF PTSD IN MILITARY
AND VETERAN POPULATIONS

This section first describes the change in demographic profile and dif-
ferent stressors and trauma faced by members of the military since the Viet-
nam War. The epidemiology of PTSD in active-duty, National Guard, and
reserve military populations and in veteran populations is then presented.
Finally, some special considerations of PTSD in the military and veteran
populations and their implications for screening, diagnosis, and treatment

are highlighted.

Military-Related Stressors and Trauma

The current military population and veterans of Operation Enduring
Freedom (OEF) and Operation Iraqi Freedom (OIF) differ from military
personnel and veterans of other eras, such as those of the Vietnam War
and the 1990-1991 Gulf War. One of the largest differences between the
military in the Vietnam War and in OEF and OIF is selection into mili-
tary service. Roughly one-third of Vietnam service members were drafted,
whereas the military in OEF and OIF is all volunteer. Demographics of the
military (and therefore veteran) population have also changed since the
Vietnam War. The female-to-male ratio has increased; only 0.2% of service
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members in Vietnam were women compared with 12.7% of the deployed
force in OEF and OIF (Maguen et al., 2010). Currently, 15.5% of all mili-
tary personnel and nearly one-fourth of Army reserves are women (DoD,
2010). The racial and ethnic composition of the military has also evolved
since the 1960s: 87% of military personnel in Vietnam were non-Hispanic
white compared with 75% of current personnel (DoD, 2008).

Stressors and traumatic events have likewise shifted over time. As
chronicled in detail in the Institute of Medicine Gulf War and Health se-
ries, stressors experienced by 1990-1991 Gulf War combat troops included
uncertainty about possible exposures to chemical and biologic weapons, en-
vironmental exposures (such as to oil-well fire smoke and petroleum-based
combustion products), incomplete knowledge of enemy troops, the harsh
desert climate, separation from family, and crowded and difficult living
conditions (for example, lack of privacy, infrequent access to hot water and
laundry facilities, and constant vigilance for scorpions and snakes) (IOM,
2008a, 2010). OEF and OIF are occurring in a similar geographic location,
and service members are subject to many of the same stressors. However,
one of the largest differences between the current conflicts and prior en-
gagement in the Middle East is the increasing number of insurgent attacks
in the form of suicide bombs and car bombs, improvised explosive devices,
sniper fire, and rocket-propelled grenades. Attacks are difficult to predict,
often occurring in civilian areas where identification of enemy combatants
is extremely challenging. As such, service members face increased risks of
being wounded and killed and consequent exacerbation of the psychologic
stressors that they experience. In contrast with the 1990-1991 Gulf War,
where most military personnel were deployed for 9 months or less, troops
deployed in OEF and OIF are subject to longer and repeated deployments
with shorter rest and recovery times between deployments (MacGregor et
al., 2012; Wieland et al., 2010). A recent study that examined the associa-
tion between dwell time—the time between the end of one deployment and
the start of the next—and diagnosed mental health disorders in more than
65,000 marines deployed to OIF found that those with two deployments
had significantly higher rates of PTSD only, PTSD with another mental
health disorder, and other mental health disorders than marines deployed
only once. Further, longer dwell time—at least two times longer than the
period of deployment—was associated with significantly reduced odds of
PTSD (MacGregor et al., 2012). With the conflict in Iraq having ended and
the conflict in Afghanistan expected to wind down, more service members
will be returning home; as a result, the number seeking treatment for psy-
chologic issues is expected to increase.

In addition to the many stressors encountered by service members while
serving in the military, there are protective factors specific to military service
that should not be overlooked. Unit cohesion, the close bond and culture
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of interdependence developed among groups of service members (Tanielian
and Jaycox, 2008), has been cited as one of the most important factors for
preventing mental problems (Helmus and Glenn, 2004). See Chapter 5 for
more discussion on risk and protective factors.

Epidemiologic Studies of Military and Veteran Populations

Estimates of lifetime PTSD prevalence in service members deployed
to OEF and OIF are two to three times those in the general population.
Estimates of current prevalence of PTSD in OEF and OIF service members
range from 13% to 20% (Hoge et al., 2004; Seal et al., 2007; Tanielian and
Jaycox, 2008; Vasterling et al., 2010). In a survey of 18,305 Army veterans
who had returned from Iraq or Afghanistan, Thomas et al. (2010) found
the PTSD prevalence at 3 months after deployment to be 7.7% in the active
component and 6.7% in National Guard members and at 12 months to be
8.9% and 12.4%, respectively, on the basis of a strict definition of PTSD
with serious functional impairment. Results of the NVVRS, conducted in
1988 with a representative sample of 1,200 veterans, found that 30.9% of
men who served in Vietnam had developed PTSD at some point and 15.2%
were currently living with it (Kulka, 1990). A reanalysis of the NVVRS by
Dohrenwend et al. (2006) found reduced rates: an estimated lifetime PTSD
prevalence of 18.7% and a current prevalence (when the survey was origi-
nally conducted) of 9.1%. Despite the difference, the prevalence of PTSD
in the veteran population is still several times higher than that observed in
the general population.

A study of 103,788 returning OEF and OIF veterans seen in VA health
care facilities during September 2001-December 2005 showed that nearly
one-third of them received at least one mental health or psychosocial di-
agnosis, and 13% of them had a diagnosis of PTSD (Seal et al., 2007). It
is estimated that 23% to 40% of service members and veterans in need of
mental health services receive care (Hoge et al., 2004); therefore, estimates
of mental health burden based on service records probably underestimate
the burden in these populations.

Combat Stress Severity

Known risk factors for PTSD specific to military populations include
experiencing combat, high combat severity, being wounded or injured,
witnessing death (especially grotesque death), serving on graves registration
duty or handling remains, being taken captive or tortured, experiencing
unpredictable and uncontrollable stressful exposure, experiencing sexual
harassment or assault, combat preparedness, and deployment to a war zone
without combat (IOM, 2007). In the NCS, 38% of men who had experi-
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enced combat-related trauma had PTSD (Kessler et al., 1995). A positive
dose-response relationship between severity of combat stressor exposure
and clinically diagnosed PTSD was found in the NVVRS (see Figure 2-1).
In addition to experiencing combat-related traumas, having experienced
sexual assault while in the military is also of concern, especially in women.
In the nationally representative VA Women’s Health Project, 55% of the
female veterans in ambulatory care reported being sexually harassed, and
23% reported being sexually assaulted while they were in the military
(Skinner et al., 2000).

Many studies assessing PTSD onset and duration in service members
have used the 1990-1991 Gulf War veteran population because that war
was the first large U.S. military engagement undertaken after PTSD was of-
ficially recognized as a psychologic disorder in 1980. During the 9-month
conflict, about 697,000 U.S. military personnel were deployed to the Per-
sian Gulf. In a large survey of Gulf War deployed veterans compared with
era veterans from all services, 12.1% of those deployed had a diagnosis of
PTSD compared with 4.3% of era veterans, and the risk of PTSD increased
as a function of stress severity. Of those who had experienced minimal
stress (were activated but not deployed or not activated reservists), 3.3%
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FIGURE 2-1 Dose-response relationship of combat severity and clinically diagnosed
PTSD.

SOURCE: Dohrenwend et al., 2006; reprinted with permission from AAAS.
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had a diagnosis of PTSD, whereas 22.6% of those who were classified as
having experienced high stress (having worn chemical protective gear, been
involved in combat, or witnessed death) received the diagnosis (Kang et
al., 2003). In the same sample population 10 years after the war, 6.2% of
deployed veterans and 1.1% of nondeployed veterans had received a diag-
nosis of service-related PTSD (Toomey et al., 2007).

Sex

Although women are prohibited from serving in direct ground combat,
they are subject to combat exposure while deployed. Of 329,049 OEF and
OIF veterans who received care at a VA health care facility, females were
significantly less likely than their male counterparts to receive a diagnosis
of PTSD (17% vs. 22%, respectively) but significantly more likely to re-
ceive a diagnosis of depression (23% vs. 17%, respectively) (Maguen et
al., 2010). Although Vogt et al. (2011) found that men were significantly
more likely to report combat-related stressors (such as combat exposure,
aftermath of battle, and difficult living environment), no sex differences
were found in combat-associated stressors for predicting posttraumatic
stress symptoms. In a sample of National Guard service members 1 month
before deployment, no differences between males and females were found
in posttraumatic stress symptoms (mean scores on the PTSD Checklist—
Civilian version were 26.0 and 27.4, respectively) although females were
significantly more likely to screen positive for depression symptoms (mean
scores on the Beck Depression Inventory-II were 5.6 for men and 9.5 for
women) (Carter-Visscher et al., 2010). Similarly, in a study of OEF and
OIF veterans seen in VA health care facilities from 2001 through 2005,
women and men were equally likely to receive at least one mental health
diagnosis (26% and 25%, respectively), but men were significantly more
likely to receive a diagnosis of PTSD (risk ratio 1.14, 95% CI 1.08-1.10)
(Seal et al., 2007). However, in a prospective study that used a deployed
and nondeployed Millennium Cohort sample, new onset of self-reported
PTSD symptoms was proportionally higher in women than in men overall
(3.8% and 2.4%, respectively) and significantly higher after stratification
by service branch, except for the marines (Smith et al., 2008).

Age

Unlike the civilian population, in which 16.7% of people are 18-29
years old (Howden and Meyer, 2011), more than 60% of active-duty
service members are 30 years old or younger (DoD, 2008). In a study of
mental health diagnoses in OEF and OIF veterans seen in VA health care
facilities in 2001-2005, veterans 18-24 years old had the highest risk of
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receiving a diagnosis of PTSD, followed by the 30-39-year age group and
the 25-29-year age group, compared with veterans 40 years and older (Seal
et al., 2007).

Sexual Assault

Sexual assault is a leading risk factor for PTSD (Kessler et al., 1995).
Prevalence estimates vary by method of assessment, sample type (clinical,
research, or benefit-seeking), and definition used (Suris and Lind, 2008).
Military sexual trauma (MST) is a term used specifically in the VA and is
defined as “sexual harassment that is threatening in character or physical
assault of a sexual nature that occurred while the victim was in the mili-
tary, regardless of geographic location of the trauma, gender of the victim,
or the relationship to the perpetrator” (VA, 2012). MST surveillance data
collected by the VA on nearly 1.7 million veterans showed that about
22% of women and 1% of men experienced MST. However, it has been
estimated that about 54% of all VA users that screen positive for MST are
men (Suris and Lind, 2008). Other convenience and small-sample studies
of experiencing rape and sexual assault during military service have esti-
mated the prevalence in women to range from 23% to 41% (Coyle et al.,
1996; Frayne et al., 1999; Sadler et al., 2000). In a small study of female
veterans that compared MST with other types of trauma, 60% of those
who reported MST had received a diagnosis of PTSD compared with 43%
of those who experienced other traumas (with or without MST) (Yaeger et
al., 2006). In a follow-up analysis, MST was compared with nonmilitary
sexual trauma for predicting PTSD. Although sexual trauma is significantly
associated with PTSD, MST was more likely to result in PTSD than sexual
assault occurring outside of military service (Himmelfarb et al., 2006). In a
small convenience sample of female veterans, Suris et al. (2004) found that
women who had a history of sexual assault were nine times more likely to
have PTSD than women who did not experience sexual assault. In a large
sample of deployed OEF and OIF veterans who separated from the military
by October 2006 and later used VA health care services, 15.1% of females
and 0.7% of males screened positive for MST. Women who screened posi-
tive for MST were 3.8 times more likely than women who did not report
MST to receive a diagnosis of PTSD. Men who screened positive for MST
were 2.5 times more likely than men who did not to receive a diagnosis of
PTSD (Kimerling et al., 2010).

Race

In a large sample of OEF and OIF veterans seen at VA health care fa-
cilities over a 4-year period, Seal et al. (2007) found that blacks were more
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likely to receive a diagnosis of PTSD than other racial or ethnic groups. In a
subsample of the NVVRS, Dohrenwend et al. (2008) examined racial differ-
ences in current (chronic) PTSD attributed to service in the military. Black
veterans’ high prevalence of PTSD was explained by their greater exposure
to war-zone stressors, and Hispanic veterans’ higher prevalence of current
PTSD was explained by several factors, including younger age at deploy-
ment to Vietnam, lower education, and lower Armed Forces Qualification
Test (AFQT) scores. A subsample of the NVVRS found that the higher
prevalence of chronic PTSD in Hispanic veterans persists after adjustment
for exposure to war-zone stressors. Levels of impairment due to current
PTSD in those Hispanic veterans were not statistically different from those
in other racial groups; this suggests that cultural factors of “greater expres-
siveness” cannot explain the higher prevalence of PTSD in this population
(Lewis-Fernandez et al., 2008).

1Q

As lower 1Q scores have been associated with increased risk of devel-
oping PTSD in the civilian population, so are lower scores on the AFQT
associated with increased risk of PTSD. Some researchers have argued that
low IQ and other cognitive deficits may be sequelae of PTSD (De Bellis,
2001), but prospective studies of military samples that have used measures
of cognitive ability from military records (for example, the AFQT) show
that premilitary IQ is inversely associated with risk of combat-related
PTSD (Kremen et al., 2007; Macklin et al., 1998; Pitman et al., 1991). In
a study of veterans exposed to potentially traumatic events recruited from
the Vietnam Era Twin Registry after controlling for confounders, persons
who had the highest AFQT scores (76-99 and 56-75) had significantly less
risk of PTSD than persons who had the lowest category of AFQT scores
(0-33) (Kremen et al., 2007). In a large-scale prospective study of a military
sample, Gale et al. (2008) replicated the link between low IQ and PTSD
but found a stronger link between low IQ and PTSD with comorbidities,
including generalized anxiety disorder and substance abuse or dependence.
Those results suggest that the severity of the psychiatric disorder may play
a role in the IQ-PTSD link.

Psychopathology

Premilitary psychopathology is also a risk factor for PTSD in military
populations. Data from the NVVRS (Kulka, 1990) and the Vietnam Era
Twin Registry suggest that negative juvenile conduct increases the risk
of both level of combat and PTSD (Fu et al., 2007; Koenen et al., 2002,
2005a). Those results are similar to those of prospective civilian studies
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that found that externalizing behavior problems in childhood increase the
risk of PTSD in adulthood (Gregory et al., 2007; Koenen et al., 2007). The
findings are further supported by a meta-analysis of seven military or vet-
eran population studies that associated adverse childhood risk factors with
PTSD (Brewin et al., 2000Db).

Koenen et al. (2002) examined familial and individual risk factors
and their associations with exposure to trauma and PTSD in a cohort of
Vietnam era twins. Although a family history of mood disorders was associ-
ated with increased risk of exposure to traumatic events, people who had
a pre-existing mood disorder were less likely to be exposed to traumatic
events. Family history of paternal depression and pre-existing psychologic
disorders (conduct disorder, panic or generalized anxiety disorder, and ma-
jor depression) were all associated with an increased risk of PTSD. Those
findings suggest that the association of family psychiatric history and PTSD
may be mediated by individual-level risks of traumatic exposure and pre-
existing psychologic disorders (Koenen et al., 2002).

Genetics

Several studies of Vietnam Era Twin Registry data have also shown
associations between familial risk factors and PTSD. In one study that ex-
amined genetic and environment effects on conduct disorder, major depres-
sion, and PTSD, Fu et al. (2007) found that the three outcomes correlated
strongly. Those who had a history of conduct disorder or major depression
were more likely to have a lifetime diagnosis of PTSD than those who did
not have such a history. Although there was no genetic covariance between
conduct disorder and PTSD, common genetic influences alone could be at-
tributed to the association between major depression and PTSD. Koenen
et al. (2008a) examined the genetic and individual-specific environmental
correlation between comorbid major depression and PTSD in Vietnam
veterans. Environmental influences did not explain much of the comorbid
correlation, but shared genetic factors explained 62.5% of comorbid major
depression and PTSD. Furthermore, genetic influences common to major
depression explained 58% of the genetic variation in PTSD; this suggests
that genes associated with one of these disorders are good candidates for
studies of the other disorder. In a related study of genetic and environmental
associations of internalizing and externalizing dimensions of psychiatric
comorbidity in Vietnam veteran twins, specifically PTSD, Wolf et al. (2010)
found that shared genetic factors explained a significant proportion of vari-
ance for both internalizing and externalizing comorbidity. Although the
authors found greater genetic association with the internalizing spectrum
and only modest genetic association with the externalizing factors and
PTSD, commonly shared or experienced factors (including immediate fam-
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ily environment and socioeconomic status) may influence the externalizing
psychopathology, which may then influence the expression of psychiatric
conditions, such as PTSD.

Comorbidities of PTSD

Comorbid conditions—including depressive symptoms, alcohol use,
and other high-risk behaviors—are present in more than 50% of OEF and
OIF veterans who have PTSD (Hoge et al., 2004; Santiago et al., 2010). Re-
cent estimates of PTSD and substance use disorders in military populations
have varied. In a study of 151 Iraq and Afghanistan veterans who were
seeking primary care, 39.1% screened positive for PTSD only and 15.9%
screened positive for alcohol problems and PTSD, and PTSD symptoms and
severity of alcohol problems correlated significantly (McDevitt-Murphy et
al., 2010). Using a VA medical database of OEF and OIF veterans enrolled
in VA services from 2001 to 2006, Stecker et al. (2010) found that 12.0%
had a PTSD-only diagnosis and 4.2% had a diagnosis of PTSD and alcohol
misuse. The authors suggest that the rate probably underreported substance
use disorders greatly.

Several studies of combat experience in the Vietnam War have also
found higher proportions of suicide ideation, attempts, and comple-
tions among those who have PTSD (Farberow et al., 1990; Fontana and
Rosenheck, 1995; Hendin and Haas, 1991; Kramer et al., 1994). Those
findings are of particular importance in light of the large numbers of service
members that have served in OEF and OIF and have had a diagnosis of
PTSD; the number of suicides among active-duty and reserve service mem-
bers has continued to rise since the beginning of the conflicts. A study that
examined PTSD as a risk factor for suicidal ideation among 407 OEF and
OIF veterans who were referred to the VA health care system for mental
health services found that veterans who screened positive for PTSD were
about 4.5 times more likely to report suicidal ideation than veterans who
did not have PTSD (Jakupcak et al., 2009). Furthermore, among the 202
veterans that screened positive for PTSD, those who also screened positive
for two or more comorbid disorders were 5.7 times more likely to report
suicidal ideation that those who had fewer comorbidities (Jakupcak et al.,
2009). Beginning in 2003, DoD Mental Health Advisory Teams have been
conducting mental health surveillance for service members in Iraq and Af-
ghanistan combat environments. Although the most recent report shows the
percentage of positive responses to a question about suicide ideation among
Army and Marine Corps personnel is unchanged from previous survey
results, there have been significant increases in the adjusted percentage of
those who report acute stress (MHAT VII, 2011).
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Special Considerations

Many unique concerns surround the diagnosis of and treatment for
PTSD in the military, particularly service members and veterans who have
served in OEF and OIE Some of the concerns pertain to time in the theater
of war and the traumatic events that service members experience there, such
as traumatic brain injury, physical wounds, experience of firefights, and the
deaths of close companions. The effects of those will be discussed further in
Chapter 8. Societal and cultural influences (Lewis-Fernandez et al., 2010)
and premorbid factors peculiar to military populations also affect diagnosis
and treatment course. Chapter 9 elaborates on the particular barriers to
PTSD care in military populations, and Chapter 8 discusses the challenges
to rehabilitation that result from the comorbidity of PTSD with other
psychiatric illnesses in military populations. The present section addresses
issues that are of concern to members of the military who have PTSD.

Underrecognized and Underreported

The true prevalence of PTSD in military populations is probably higher
than the available estimates. Generally, prevalence estimates for PTSD in
the populations have ranged from 13% to 20% (Hoge et al., 2004; Seal et
al., 2007; Tanielian and Jaycox, 2008; Vasterling et al., 2010). However,
those may be underestimates of the prevalence of PTSD in the military
and veteran populations. The fear of negative consequences for a military
career, including decreased potential for promotion and perceived stigma
by peers and leaders (Hoge et al., 2004), may lead to underreporting of
PTSD symptoms.

Despite rigorous screening efforts by the DoD, underreporting of symp-
toms may be common. In one study by Warner et al. (2011), a brigade
of Army soldiers first completed the post-deployment health assessment
(PDHA) on returning from Iraq, and a subsample completed an anonymous
survey that consisted of the same mental health questions as were on the
PDHA. The number of positive responses to the mental health questions
overall and to the PTSD-specific questions more than doubled, and in
some cases quadrupled, in the anonymous survey (7.7% screened positive)
compared with the PDHA (3.3% screened positive); of those who screened
positive for either PTSD or depression on the anonymous survey, 20.3%
reported that they were not comfortable in reporting their answers honestly
on the PDHA. Those results indicate a high level of underreporting of men-
tal health symptoms, which may have negative implications for the health
and readiness of the armed forces.

The positive-screen group from the Warner et al. (2011) study also
indicated they were less likely to seek treatment for these issues (one-third
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believing that it would harm their careers) than the group that screened
negative for PTSD or depression. Kim et al. (2010) found that active-duty
service members who had been deployed were less likely to use mental
health services for any reported mental health problems and were more
conscious of a stigma associated with seeking care than National Guard
members who had been deployed. This underutilization of treatment is
another barrier to the effective treatment of PTSD (see Chapters 6 and 9
for additional discussion).

A diagnosis of PTSD may be more likely in a particular military popula-
tion. For example, in a sample of combat-injured and non—combat-injured
service members in OIF, those who had more serious injuries and those
whose injuries were related to combat were more likely to have a diagnosis
of PTSD than were service members who had less serious injuries and inju-
ries that were not combat related (MacGregor et al., 2009). Thus, although
the DoD and the VA mandate population screening for PTSD, its prevalence
is probably underreported.

Nomenclature

One source of PTSD-associated stigma in the military may be the name
itself (Nash et al., 2009). General Peter Chiarelli, the Army vice chief of
staff and second-highest ranking Army officer, stated that the word disorder
itself is problematic and carries a stigma that has discouraged many soldiers
from seeking treatment (Sagalyn, 2011). General Chiarelli has proposed a
change to “posttraumatic stress injury” to encourage afflicted soldiers and
their commanders to support the importance of diagnosis and treatment.
Veterans’ service organizations have concurred in the name change. One
reason that disorder was kept as part of the name of this condition when it
was first included in the DSM-IIT was to legitimatize the pain and suffering
of Vietnam War veterans (Sagalyn, 2011). However, there are several argu-
ments against the name change, such as PTSD afflicts many persons, not
only service members; removing disorder could confuse normal and abnor-
mal (in need of treatment) responses to stress; and the belief that PTSD will
be stigmatized no matter what it is called. Despite the controversy, there is
no plan to change the name when the next version of the DSM is released.

Healthy Warrior Effect

The “healthy worker effect” suggests that employed persons generally
have lower rates of serious illnesses, disabilities, and deaths than the general
population because their better health status allows them to gain employ-
ment and remain employed. The “healthy warrior effect” is an extension
of this concept (Arrighi and Hertzpicciotto, 1994). People who have poor
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physical health are unlikely to join the armed forces or to complete basic
training, and the same should be true of people who have poor mental
health. If such people are not medically discharged early in their military ca-
reers, they may be excluded from some deployments (Wilson et al., 2009).

Subthreshold PTSD

As discussed earlier in this chapter, DSM-IV lists 17 symptoms of
PTSD, at least 6 of which are required—in the correct distribution (one
re-experiencing, three numbing or avoidance, and two hyperarousal)—for
a diagnosis of PTSD. However, several studies have indicated that even sub-
threshold PTSD is impairing and that people who have it may benefit from
treatment (Grubaugh et al., 2005; Marshall et al., 2001; Stein et al., 1997;
Zlotnick et al., 2002). If the purpose of diagnosing PTSD and treating it
is to regain and maintain functioning, then it is clear that any symptoms
that are potentially attributable to prior trauma and are accompanied by
functional impairment warrant treatment. Subthreshold PTSD may also be
a signal of other pathologic conditions, such as depression or an additional
anxiety disorder, in that there is overlap in the defining symptoms of these
conditions. Subthreshold symptoms have potential implications for screen-
ing, level of functioning, degree of distress, and treatment. A full discussion
of the implications of subthreshold PTSD is beyond the scope of this report,
but it merits mention as a subject of further inquiry.

Compensation Issues and Secondary Gain

PTSD in military and veteran populations is complicated by concerns
about malingering and attempts to receive the diagnosis for secondary
gain. This issue has become particularly important in military populations
inasmuch as its presence is formally recognized as making someone eligible
for DoD and VA benefits. Thus, a diagnosis of PTSD is problematic in both
active-duty and veteran populations, and can lead to underreporting (for
example, to remain in one’s position) or to overreporting (for example, to
gain benefits or to be excused from duty). A previous Institute of Medicine
report on PTSD compensation and military service (IOM, 2007) noted that,
apart from problems with the current procedures for assigning a disability
rating to PTSD, other considerations include “barriers or disincentives to
recovery, the effect of disability compensation on recovery, and the advis-
ability of periodic re-examination of PTSD compensation beneficiaries.”
Although that committee found that compensation does not appear to serve
as a disincentive to seeking treatment, periodic re-examinations for veterans
who have a PTSD service-connected disability were regarded as inappropri-
ate because research on misreporting and exaggeration of symptoms had
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not found evidence supporting a singling out of PTSD (IOM, 2007). This
is an important and complicated issue, and the present committee will re-
consider it if any new literature becomes available during phase 2.

SUMMARY

PTSD is prevalent in the general population in which it has a lifetime
prevalence of about 8% in adults, but military and veteran populations
are exposed to many more traumatic events than the general population,
and service members who have served in OEF and OIF have a lifetime
PTSD prevalence of 13% to 20%. Many factors increase a service mem-
ber’s risk of PTSD, some demographic—such as age; sex; prior exposure
to trauma, particularly sexual assault and childhood maltreatment; lower
education attainment; and lower IQ—and some combat-specific—such as
killing someone, seeing someone killed, and being in an explosion or being
badly injured. PTSD is often comorbid with other psychologic or medical
conditions, such as depression, substance use (particularly alcohol use)
disorder, and traumatic brain injury. Special considerations in the diagno-
sis of and treatment for PTSD in military and veteran populations include
subthreshold PTSD, underreporting and overreporting of PTSD symptoms,
the role of stigma in seeking care for PTSD, the healthy warrior effect, and
compensation. The next chapter provides a discussion of the biologic basis
of and factors that affect the development of PTSD.
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Neurobiology

order (PTSD) and provides a setting for discussing the optimal

treatment for PTSD (see Chapter 7). It begins with a discussion of
adaptive versus maladaptive stress responses and describes fear condition-
ing and fear extinction. Models for the development of PTSD are then
presented with an overview of the modulators that affect PTSD expression.
In particular, in response to the committee’s statement of task, physiological
markers for PTSD are described (see section on biomarkers) as are brain
imaging studies (see section on studies using human subjects) and studies
correlating brain region physiology and the diagnosis of PTSD (see section
on implications for PTSD prevention, diagnosis, and treatment). The chap-
ter concludes with a discussion of the implications of the neurobiology of
PTSD for its prevention, diagnosis, and treatment.

Although some research on the neurobiology of PTSD is funded by the
National Institutes of Health, other research on this topic is also sponsored
by the Department of Defense (DoD) and the Department of Veterans Af-
fairs (VA) (see Chapter 4). For example, the DoD is funding a study on
multimodal neurodiagnostic imaging of traumatic brain imaging (TBI) and
PTSD and a study on the neurobiology of tinnitus with PTSD as a second-
ary outcome, but these studies are ongoing and results are not available.
The VA is also funding studies on the neurobiology of PTSD, including
examinations of memory and the hippocampus in twins, brain imaging of
psychotherapy for PTSD, and neural correlates of cognitive rehabilitation
in PTSD.

The etiology of PTSD is linked to a known incident or repeated inci-

r I Yhis chapter describes the neurobiology of posttraumatic stress dis-
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dences in which an individual is exposed to a life-threatening event that
causes the development of PTSD symptoms. Stimuli present at the time of
trauma exposure often become associated with the traumatic event such
that subsequent exposure to one or more of those stimuli triggers fear and
anxiety. PTSD patients often develop strategies to avoid trauma-associated
contexts or cues and develop multiple symptoms, including cognitive and
memory impairments and sleep disturbances.

The advent of neuroimaging tools during the past two decades along
with the advancement of preclinical research has provided a platform upon
which to begin to examine the neurobiology of PTSD, from predisposing
factors leading to its development to developing novel strategies to treat
the disorder. This chapter reviews some of the models and experimental
approaches used in this domain. The committee must emphasize that a
comprehensive review of the literature in this area of research is beyond
the scope of this report. Moreover, the committee emphasizes there is not a
single experimental model that can or will be able to capture every aspect of
this complex disorder, and every experimental model (clinical or preclinical)
has its advantages and disadvantages (see review by Brewin and Holmes,
2003). With this perspective in mind, the committee uses many references
that rely on one or more experimental models or approaches to examine the
neurobiology of PTSD, with an objective to build a wealth of information
from different approaches that may lead to a comprehensive understanding
of the disorder.

ADAPTIVE AND MALADAPTIVE STRESS RESPONSES

The diagnosis of PTSD requires that a person have “experienced, wit-
nessed, or [been| confronted with an event or events that involved actual
or threatened death or serious injury, or a threat to the physical integrity of
self or others” and that “the person’s response involved fear, helplessness or
horror” (APA, 2000); see Chapter 2 for the complete diagnostic criteria for
PTSD. Research suggests that the term stress in relation to disease should be
“restricted to conditions where an environmental demand exceeds the natu-
ral regulatory capacity of an organism, in particular situations that include
unpredictability and uncontrollability” (Koolhaas et al., 2011). Examples
of unpredictable and uncontrollable situations include rape, childhood
abuse, and military combat (Breslau et al., 1991, 1998; Kessler et al., 1995).
Research on PTSD has concentrated on two systems, the sympathetic ner-
vous system and the hypothalamic-pituitary-adrenal (HPA) axis, but there
are other neurobiologic systems such as the serotonin system, the opiate
system, and sex steroidal systems that have been implicated in pathologic
and protective responses to stress (IOM, 2008).

The HPA axis is a neuroendocrine system from which there is succes-
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sive release of several hormones that leads to the release of cortisol from
the adrenal glands. Cortisol circulates to other tissues where it causes an
elevation in circulating glucose and, if appropriate, activates immune-cell
migration to injured or infected areas of the body. There is some evidence
that chronically elevated cortisol concentrations may impair many forms
of memory (memory that is dependent on the hippocampus or prefrontal
cortex), but such elevated concentrations favor memories that trigger fear
(memory that is dependent on the amygdala) (see reviews by McEwen,
2005, 2006; Vanitallie, 2002). This is an important distinction because fear
memories depend on the amygdala and extinction memories depend on the
hippocampus and prefrontal cortex.

Events that are perceived as uncontrollable and threatening cause a
series of reactions via the HPA axis, the locus coeruleus, and the nor-
adrenergic system (Koenen et al., 2009a). These systems have recipro-
cal connections with limbic structures that mediate fear conditioning and
memory consolidation (the amygdala and hippocampus) and prefrontal
brain structures that mediate the extinction of fear memories. Structures
in the brain initially respond to stress caused by an acute threat through
adaptive mechanisms such as energy mobilization, increased vigilance and
focus, and the facilitation of memory formation (Charney, 2004). When the
body determines there is no longer an acute threat, it attempts to return
to homeostasis through an elaborate negative feedback system. Figure 3-1
shows the major pathways that are triggered during a response to stress.

There are some cases where the adaptive response described above
becomes persistent and pathologic (Koenen et al., 2009a). When a person
is exposed to a traumatic event, sensory stimuli present at the time of ex-
posure become associated with it. Later exposure to one or more of the
now-conditioned sensory cues can lead to reactivation of the traumatic
memories.

The initial re-exposure to the conditioned cues leads to the expression
of intense fear and anxiety in most people. Repeated exposure to those
cues in the absence of additional negative reinforcement (that is, without
additional traumatic events) will lead to the gradual reduction of emotion
associated with the traumatic event (that is, extinction). As stated by Mao
et al. (2006), “much evidence indicates that extinction training does not
erase memory traces but instead forms inhibitory learning that prevents the
expression of the original memory” (see also Quirk, 2002). Reinstatement,
renewal, and spontaneous recovery are phenomena that provide direct evi-
dence that fear extinction is new inhibitory learning rather than erasure or
forgetting (Archbold et al., 2010; Bouton, 2004; Myers and Davis, 2007).
Reinstatement is a phenomenon in which a person or animal undergoes
extinction training and is then exposed to an unsignaled unconditioned
stimulus (see Box 3-1 for definition), resulting in the reappearance of an ex-
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tinguished fear response. Renewal occurs when an extinguished conditioned
response (see Box 3-1 for definition) reappears in a person or animal in a
context that is different from the context in which the extinction training
took place. Spontaneous recovery is the term used when the extinguished
conditioned response reappears after nothing but the passage of time fol-
lowing extinction training.

It has been hypothesized that PTSD may result from a failure to recover
from a traumatic experience, which leads to an inability to extinguish the
fear and anxiety associated with conditioned sensory cues. For example, a
service member might witness a friend being killed while a helicopter is hov-

BOX 3-1
Definitions of Selected Terms Associated with
Fear Conditioning and Fear Extinction

Classical conditioning—A process by which previously neutral stimuli acquire
meaning to the organism

Unconditioned stimulus (US)—A trigger that produces an automatic, unlearned
response

Unconditioned response (UR)—A naturally occurring reaction to a US

Conditioned stimulus (CS)—A neutral trigger that, through classical condition-
ing, is able to produce a conditioned response

Conditioned response (CR)—The learned reaction and instrumentational ac-
tions to a CS

Acquisition—The initial stage of learning, where a neutral stimulus (CS) is asso-
ciated with a meaningful stimulus (US) and obtains the capacity to elicit a similar
response (CR)

Short-term memory—Memory that is held for a short period of time
Long-term memory—Memory that lasts over a long period of time

Consolidation—The process by which short-term memory is converted into
long-term memory

Retrieval—Reactivation of the memory trace or expression of a fear memory

Reconsolidation—A process by which a previously consolidated memory, which
has been retrieved and becomes labile, undergoes another consolidation

Extinction—The process by which a CS loses the ability to elicit a CR

SOURCE: Adapted from Garakani et al., 2006; reproduced with permission of John Wiley &
Sons, Inc.
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ering overhead. The service member associates the sounds of the helicopter
with the friend’s death. Later, when the service member hears a helicopter,
he or she may experience the same fear and anxiety that were experienced
during the traumatic event. This is a prototypic example of Pavlovian con-
ditioning whereby sounds of the helicopter trigger the service member to
prepare for an attack. This reaction would be adaptive in a combat situa-
tion but is maladaptive outside of it.

Conditioned fear may also lead to instrumental behaviors that contrib-
ute to the development and maintenance of PTSD. Instrumental behaviors
often take the form of active and passive avoidance. Such behaviors are
exhibited when the organism has control over threats and can minimize
exposure to threats and traumas (conditioned and unconditioned stimuli)
by virtue of how it responds. For example, a person diagnosed with PTSD
may actively avoid reminders of the traumatic event, such as avoiding
members of his or her unit because they are reminders of the traumatic ex-
perience of combat. A person diagnosed with PTSD may also passively (or
involuntarily) avoid reminders of a traumatic situation, such as becoming
disengaged. Fear extinction is therefore about learning that the conditioned
stimulus no longer predicts the unconditioned stimulus, thus eliminating the
need for all defensive responding (such as fear reactions and instrumental
responses). Both active and passive avoidance strategies prevent fear reac-
tions and subjective feelings of fear, and they can be adaptive provided they
do not interfere with normal activities. Active avoidance mechanisms may
even have relevance to active coping strategies that effectively deal with
traumatic fear (Cain and LeDoux, 2007).

Fear and anxiety are a normal response to trauma. For the majority
of exposed individuals, this fear and anxiety extinguish over time. For a
significant minority, they do not. Therefore, it has been hypothesized that
PTSD is a disorder of fear extinction (Cohen and Richter-Levin, 2009;
Herry et al., 2010; Lang et al., 2000; Rasmusson and Charney, 1997;
Rothbaum and Davis, 2003; Siegmund and Wotjak, 2006). The commit-
tee recognizes that other models have been proposed, including models for
learning and for processing stress, information, memory, and emotion (see
reviews by Brewin and Holmes, 2003; Cahill and Foa, 2007; and Ursano
et al., 2008). However, it is difficult for one model to capture all aspects
of PTSD phenomenology, especially associated symptoms such as shame
and guilt, the latter two symptoms are not included in the Diagnostic and
Statistical Maual of Mental Disorders, Fourth Edition (DSM-IV) list of
symptoms for the diagnosis of PTSD (APA, 2000).

Box 3-1 defines some terms commonly used in association with fear
conditioning and fear extinction. The fear-conditioning model was first
described by Pavlov (1927) in a study with dogs. As described by Pitman
and Delahanty (2005), a “traumatic event (unconditioned stimulus) over-
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stimulates endogenous stress hormones (unconditioned response); these
mediate an overconsolidation of the event’s memory trace; recall of the
event in response to reminders (conditioned stimulus) releases further stress
hormones (conditioned response); these cause further overconsolidation;
and the overconsolidated memory generates PTSD symptoms. Noradren-
ergic hyperactivity in the basolateral amygdala is hypothesized to mediate
this cycle.” The three main clusters of PTSD symptoms that result from a
persistent pathologic response to uncontrollable stress are re-experiencing
or reliving the traumatic event, avoiding reminders of the traumatic event
(which prevents extinction of the fear memory) and emotional numbing,
and generalized state of hyperarousal or hypervigilance (Koenen et al.,
2009a).

In the model of fear extinction, the animal is able to adapt to its envi-
ronment by dissociating the acquired conditioned fear response from the
conditioned stimulus (Cohen and Richter-Levin, 2009). The inability to
extinguish a conditioned fear response may play a role in the persistence
of PTSD symptoms (Pitman, 1988; Rauch et al., 1998). Of particular in-
terest is whether fear extinction is the result of learning a new response
when presented with a conditioned stimulus, unlearning the original fear
response when presented with a conditioned stimulus, habituation of the
fear response, or a combination of these. As discussed earlier in this section,
several reviews point toward the concept that fear extinction is a process
more of relearning rather than of removal of a previous memory (Bouton
et al.,, 2011; Cohen and Richter-Levin, 2009; Herry et al., 2010; Maren,
2011; Milad and Quirk, 2012).

Animal studies have shown that the recollection of previously consoli-
dated conditioned fear memories can bring them into a labile state, and
these memories then need to go through another phase of reconsolidation.
Interrupting this second wave of reconsolidation by using, for example,
protein synthesis inhibitors such as anisomycin, has the potential to prevent
the restorage of memory (Nader et al., 2000). Reconsolidation blockade
has also been shown in humans, and it has been suggested that extinction
training may substitute the use of pharmacologic agents to block memory
reconsolidation (Schiller et al., 2010). There is, however, some controversy
surrounding the relationship between fear extinction and its relationship to
fear reconsolidation (that is, memories that have been consolidated have the
ability to be altered through retrieval or reactivation) (Myers and Davis,
2007). Differences may be caused by the methods used during studies where
deficits were observed in reconsolidation or extinction. These factors may
include the amount of time between re-exposure and the previously con-
ditioned cue, protein synthesis in the amygdala and the medial prefrontal
cortex, the strength of the conditioned fear memory, and the possibility that
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the “extinction memory, once firmly established, itself undergoes reconsoli-
dation” (Myers and Davis, 2007).

Neurobiology that supports the animal model of fear conditioning
has been much studied. The process is thought to rely heavily on neuro-
nal circuits in the amygdala, prefrontal cortex, hippocampus, and brain
stem (Herry et al., 2010; Milad and Quirk, 2012; Ressler, 2010). The
neurobiologic processes underlying fear conditioning in animal models
and human correlation studies of PTSD are well characterized, and the
fear-conditioning model is a guide for the study of the neurobiology of
PTSD (Amstadter et al., 2009a; Jovanovic and Ressler, 2010; Lonsdorf and
Kalisch, 2011). However, it is important to note that the fear-conditioning
model does not capture all features associated with PTSD and is sometimes
criticized as too simplistic to explain its pathophysiology. A number of
other experimental approaches have been used in both rodents and humans,
including symptom-provocation studies, testing of brain responses to the
explicit and implicit presentation of fear stimuli in humans, and prolonged-
stress exposure models in rodents.

MODELS FOR THE DEVELOPMENT OF PTSD

Numerous experiments have been undertaken in animals and humans
to gain a better understanding of the pathophysiology underlying PTSD.
The experimental models have benefits and limitations, as will be discussed
in the following sections.

Animal Models

Animal models of fear conditioning and extinction have been critical
in improving understanding of the neurobiology of PTSD. They are useful
because they allow the researcher to manipulate stressors and to control for
other variable factors in an experiment. Such models start with a stressor,
and the intensity of the stressor (and other determinants) predicts the PTSD.
The usual stressors in animals include such conditions as restraint stress,
exposure to predators, and underwater foot or tail shocks. Because human
PTSD occurs chiefly in the context of life-threatening stressors, the intensity
of the stressors used to develop valid animal models need especially careful
consideration.

In animal PTSD models, there are complex outcomes that are akin to
the variety and severity of PTSD symptoms observed in humans (Kehne
and Cain, 2010; Ursano et al., 2009). Animal outcomes include stress, the
complementary outcome of fear, and anxiety. Those are sometimes dissocia-
ble and indistinct, but all have been characterized in animals (Graham and
Milad, 2011; Ressler, 2010; Shin and Liberzon, 2010). Both unconditioned-
fear models (for example, experimental models that include an ethologically
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relevant fear stimulus, elevated plus maze, light-dark test, social interac-
tion, light-enhanced startle, or distress vocalizations) and conditioned-fear
models (for example, experimental models that include a conditioned-fear
paradigm, conditioned freezing, or fear-potentiated startle) have been de-
veloped in animals.

Through the extensive study of animal models of emotional learn-
ing and memory (LeDoux, 2000; Maren, 2001), brain regions of interest
for PTSD pathology have been described, fear circuits have been defined,
and specific molecular outcomes of emotional learning and memory have
been identified (Sotres-Bayon et al., 2009). These types of animal models,
although they may be incomplete with respect to a full PTSD phenotype,
suggest a process for the acquisition and storage of memories, plasticity
processes (that is, the ability of pathways in the brain to reorganize struc-
turally and functionally), and molecular markers that might be exploited
during the investigation of PTSD resilience, diagnosis, and treatment.

It is important to keep in mind the limitations when evaluating an
animal model and its implications for humans. For example, diagnosis of
PTSD in humans usually requires a person communicate his or her experi-
ences, thoughts, dreams, and emotions, whereas animal models rely on the
observation of behavior. Some of the PTSD phenotypes observed in humans
may not be present in animals. Also, the traumatic event that triggers PTSD
symptoms in humans may be perceived as life threatening; this perception
may cause a type or severity of stress response different from the stress
response in an animal after it is restrained or receives a foot shock (Cohen
and Richter-Levin, 2009). There are also differences in timing that limit the
translation of animal models to human applications. For example, service
members may have much longer exposures to traumatic events than ani-
mals, and because the average life span of animal models is relatively short,
there may not be enough time for PTSD symptoms to develop.

Although no single animal model can capture the complex clinical
features of PTSD, a number of models have provided a wealth of in-
formation regarding the neural circuits of emotional learning and mem-
ory. Examples of animal models for the study of PTSD and PTSD-related
phenomena include fear conditioning and extinction models (Cohen and
Richter-Levin, 2009), stress-based models (Cohen and Richter-Levin, 2009;
Khan and Liberzon, 2004; Yamamoto et al., 2009), fear-potentiated startle
models (Davis, 1986; Lang et al., 2000), and learned-helplessness models
(Rasmusson and Charney, 1997).

Homologous Brain Structures

Several brain structures and circuits relevant to the fear-learning and
fear-extinction processes have been identified in animal models that are
homologous to neurologic structures and circuits in humans. For example,

Copyright © National Academy of Sciences. All rights reserved.



Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations: Initial Assessment

68 PTSD IN MILITARY AND VETERAN POPULATIONS

the rodent prelimbic cortex increases fear expression and opposes extinc-
tion (Vidal-Gonzalez et al., 2006). The human homologue of the rodent
prelimbic cortex is the dorsal anterior cingulate cortex (Etkin et al., 2011;
Graham and Milad, 2011). The dorsal anterior cingulate cortex has been
described as the center for processing cognitive stimuli, error processing and
detection, and fear expression (Etkin et al., 2011; Vogt, 2005). The rodent
infralimbic subregion plays a key role in inhibiting fear expression and
promoting extinction (Milad and Quirk, 2002, 2012; Quirk and Mueller,
2008). The human homologue of the infralimbic subregion appears to be
the ventromedial prefrontal cortex, and recent studies show that its struc-
ture (Hartley et al., 2011; Milad et al., 2005) and function (Kalisch et al.,
2006; Milad et al., 2007; Phelps et al., 2004) correlate with the magnitude
of fear extinction. Evidence of the role of the ventromedial prefrontal cor-
tex in the pathophysiology of PTSD comes from a number of recent condi-
tioning and extinction studies in humans (Bremner et al., 2005; Linnman
et al., 2012; Milad et al., 2009a).

Studies Using Human Subjects

In humans, the key region involved in fear learning and extinction is the
amygdala, which is in the medial temporal lobe (Lang et al., 2000; Rauch
et al., 2006). Some evidence suggests that regions of the lateral prefrontal
cortex involved in the regulation of cognitive emotion may influence the
amygdala (Delgado et al., 2008; Phan et al., 2005; Somerville et al., 2012).
Of the 13 amygdala nuclei, 3 (the basal amygdala, lateral amygdala, and
central nuclei) are implicated in the brain’s response to fear (Amorapanth et
al., 2000; Cain and LeDoux, 2008; Garakani et al., 2006; Sah et al., 2003).
Functional magnetic resonance imaging (MRI) has limited spatial resolu-
tion, and human studies have not yet confirmed the importance of these
specific anygdala subnuclei. Other neurologic areas of particular interest
include subregions of the medial prefrontal cortex, hippocampus, and the
insula. The involvement of these regions has been reported on the basis of
resting activity studies that use positron emission tomography, functional
MRI studies of patients who were performing a variety of emotional tasks
or viewing emotional stimuli, and several structural MRI studies. Some of
those findings are reviewed below.

Neuroimaging Studies Using Symptom Provocation

The initial neuroimaging studies of PTSD focused on a paradigm
known as symptom provocation. In this paradigm, patients are reminded of
their traumatic events while their brains are being scanned. The brain scans
are then analyzed for increases and decreases in blood flow in particular
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regions of the brain. For example, one study reported decreases in medial
frontal gyrus blood flow in PTSD participants exposed to reminders of
traumatic events compared with trauma-exposed controls who did not have
PTSD, and medial frontal gyrus blood flow was inversely correlated with
changes in amygdala blood flow (Bremner et al., 1999; Shin et al., 2004).
Shin et al. (2004) also reported a positive correlation between changes in
amygdala blood flow and symptom severity and a negative correlation
between changes in medial frontal gyrus blood flow and symptom severity.
Heightened amygdala activity (Rauch et al., 2000; Shin et al., 2004) and
diminished ventromedial prefrontal cortex activity (Shin et al., 2005) have
also been reported in PTSD subjects who viewed fearful faces during func-
tional MRI compared to trauma-exposed controls who did not have PTSD.
The results of those studies reveal critical areas of the brain that play a role
in the pathophysiology of PTSD.

Recent studies have also shown that the function of the ventromedial
prefrontal cortex and amygdala in patients with PTSD appears to be im-
paired even in response to the presentation of nontrauma-related stressful
cues (Gold et al., 2011; Phan et al., 2006). In addition, functional abnor-
malities (both resting state and functional reactivation) in the rostral and
more dorsal areas of the anterior cingulate cortex have been reported when
PTSD patients undergo cognitive tasks (Shin et al., 2009, 2011). Another
area that plays a key role in the pathophysiology of PTSD include the insu-
lar cortex. This brain region is involved in interoception and the monitoring
of internal states and appears to also predict autonomic responses during
fear learning (Linnman et al., 2012). People diagnosed with PTSD exhibit
exaggerated insula activation in a number of different paradigms, such as
during the responses to the presentation of fearful faces, painful stimuli,
and traumatic memories (Simmons et al., 2008; Strigo et al., 2010).

Neural Connectivity Studies

More recent studies have used imaging techniques to measure the
strength of connectivity between the ventromedial prefrontal cortex and the
amygdala and to correlate it with traits that indicate anxiety. For example,
when diffusion tensor imaging was used, the strength of the connections
between the amygdala and the prefrontal cortex predicted the intensity of
a person’s anxiety; the weaker the pathway, the greater the intensity of the
traits associated with anxiety (Kim and Whalen, 2009). Another study re-
ported that the resting state activity of the amygdala was positively coupled
to ventromedial prefrontal cortex activity in subjects who had low levels of
anxiety and negatively coupled to ventromedial prefrontal cortex activity in
subjects who had high levels of anxiety (Kim et al., 2011a). Together, these
studies suggest that a dysfunction in the connection between the ventrome-
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dial prefrontal cortex and the amygdala may mediate susceptibility to the
anxiety symptoms observed in PTSD. In support of this, recent neuroimag-
ing studies examined the functional connectivity during the resting state
in PTSD patients and found dysfunctional connectivity between different
nodes of the fear network, including the thalamus, amygdala, insular cor-
tex, hippocampus, and different subregions of the anterior cingulate cortex
(Bluhm et al., 2009; Rabinak et al., 2011; Sripada et al., 2012; Yin et al.,
2011).

Psychophysiologic and Behavioral Studies

Fear extinction has two components—a learning component (that is,
learning to extinguish the fear) and a memory component (that is, recall-
ing a safety memory to block the fear response). One of the hypotheses
regarding the psychopathology of PTSD is that people who have PTSD
show intact fear learning but impairment in the fear-extinction process.
Several studies have directly measured the ability to extinguish fear in anx-
ious populations by using laboratory extinction tasks. In support of that
hypothesis, enhanced resistance to extinction has consistently been reported
in PTSD populations compared with trauma-exposed controls who did not
have PTSD or control groups who did not have PTSD and who had not
been exposed to trauma, as indexed by larger differential skin conductive
responses to the presence of a conditioned stimulus (Orr et al., 2000),
greater heart rate responses (Peri et al., 2000), and stronger online valence
and expectancy ratings (Blechert et al., 2007).

Recent studies also show that although learning to extinguish fear
may be intact in PTSD, recalling the safety memory (extinction memory)
is deficient in PTSD (Milad et al., 2008, 2009a). One of those studies also
reported a negative correlation between symptom severity in PTSD and
extinction recall (Milad et al., 2009a). In another, enhanced fear condition-
ing combined with impairments in fear extinction were reported in PTSD
subjects compared with trauma-exposed controls who did not have PTSD,
and there was a positive correlation between symptom severity and both
the enhanced conditioning and the impairment in extinction (Norrholm et
al., 2011). Impairment in fear extinction was also reported in PTSD sub-
jects when a model of inhibition that isolates the inhibitory component of
extinction was used (Jovanovic et al., 2009); this effect was not detected
in a cohort of people who had a diagnosis of depression (Jovanovic and
Ressler, 2010).

Neuroimaging Studies of Treatment Outcomes

Another way to examine the relationship between functional brain cir-
cuitry and the pathophysiology of a given disorder is to determine whether
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successful recovery from an adverse health outcome (such as anxiety) corre-
lates with changes in the neural circuitry. Some studies using this approach
in PTSD and other anxiety disorders are emerging. For example, one session
of intensive exposure therapy has been shown to reduce amygdala, dorsal
anterior cingulate cortex, and insula hyperactivation in response to viewing
phobia-relevant stimuli in people who have arachnophobia, as measured
2 weeks after exposure (Goossens et al., 2007). Another study reported
reduced hyperactivity in the anterior cingulate cortex and insula after cogni-
tive behavioral therapy (CBT) treatment for arachnophobia in comparison
with a wait list control group (Straube et al., 2006). Decreases in anterior
cingulate cortex blood flow and increases in ventromedial prefrontal cortex
blood flow have been reported after CBT for panic disorders (Sakai et al.,
2006). Those effects do not appear to be restricted to CBT, as similar neural
changes have also been reported after pharmacologic treatment for social
phobia (Furmark et al., 2002). The latter study reported a comparable
decrease in regional cerebral blood flow in the amygdala and hippocampus
after successful treatment with citalopram or CBT. Although those studies
are not specific to PTSD, they suggest that successful pharmacologic and
psychologic treatments in some cases target the same dysfunction in the
neural circuitry that underlies the regulation of emotion.

In a number of recent neuroimaging studies, meditation has appeared
to change the structural and functional integrity of several brain regions,
including the insula, amygdala, prefrontal cortex, and other regions in-
volved in emotion regulation and empathy (Holzel et al., 2008; Kilpatrick
et al., 2011). This could have important implications for PTSD treatment
and possibly prevention.

Structural Imaging Studies in PTSD

In addition to function, neuroimaging tools have been used to examine
the structural integrity of brain regions implicated in PTSD, with particular
emphasis on the hippocampus and prefrontal cortex. Reduced volume in
the hippocampus has been reported in a number of studies (Bremner et al.,
1995; Kitayama et al., 2005; Stein et al., 1997; Wang et al., 2010a; Woon
and Hedges, 2011), and has been proposed to be a predisposing factor for
developing PTSD (Gilbertson et al., 2002). However, other studies, includ-
ing some conducted in children, have failed to replicate the hippocampal
reduction in PTSD patients (Bonne et al., 2001; Bremner, 2001; De Bellis
et al., 2001; Fennema-Notestine et al., 2002). The cause for this apparent
discrepancy regarding hippocampal volume in PTSD is not clear, but it
may be related to a number of factors including symptom severity and the
chronicity of diagnosis. Structural abnormalities have also been reported in
different subregions of the prefrontal cortex (Kasai et al., 2008; Kitayama
et al., 2006; Rauch et al., 2003). Unlike the hippocampus, it is proposed
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that the structural deficits observed in PTSD patients may be the result of
having PTSD rather than as a predisposing factor (Kasai et al., 2008).

FACTORS THAT INFLUENCE THE DEVELOPMENT OF PTSD

Exposure to traumatic events is common, particularly for military
personnel who may experience multiple deployments. Although exposure
to trauma appears to be the rule, the development of PTSD is not. In fact,
the majority of service members recover well after trauma without showing
signs or symptoms of PTSD (Hoge et al., 2004, 2006; Koenen et al., 2008;
Kulka et al., 1990). Those facts have led to the generation of a number of
questions: Why is it that some people develop PTSD and others do not? Are
there factors that make some people more resilient and others more suscep-
tible to developing PTSD? Could resilience be developed or enhanced, and
could the development of PTSD be prevented? Current research efforts in
neuroscience, psychology, and psychiatry are trying to answer those ques-
tions. In the following sections, the committee summarizes some social and
biologic factors that could influence PTSD development and prevention
(PTSD prevention is the subject of Chapter 5).

Sex Differences

Emerging evidence from rodent and human imaging studies suggests
differences in emotional learning and memory processing between males
and females. For example, the network of brain regions that are known to
process emotional memory, fear learning, and fear extinction—the amyg-
dala, hippocampus, and prefrontal cortex—is sexually dimorphic (Goldstein
et al., 2010). A number of studies show that activation of the amygdala
during memory encoding differs between men and women (reviewed in
Andreano and Cahill, 2009) and damage to the human ventromedial pre-
frontal cortex, which is critically involved in fear extinction, differentially
affects men and women. Specifically, a unilateral ventromedial prefrontal
cortex lesion in the right hemisphere produces severe emotional defects in
men, but lesions in the left hemisphere of the same brain region produce no
effect (Tranel et al., 2005). The opposite is true in women; a unilateral le-
sion in the left hemisphere produces severe defects in women, but the same
lesion in the right hemisphere has no effects. A study by Bryant and Harvey
(2003) of motor vehicle collision survivors examined whether acute stress
disorder predicts the development of PTSD (Bryant and Harvey, 2003).
The study was based on the idea that “dissociation at the time of trauma
results in fragmented encoding of the event, which impedes subsequent
emotional processing of the experience and purportedly leads to longer-
term psychopathology” (Bryant and Harvey, 2003). Their sample was
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small, but the authors found that a diagnosis of acute stress disorder was
more of a predictor of the development of PTSD in females than in males.
Differences in sex can also result in differences in response to PTSD treat-
ments. For example, in a study of PTSD subjects on the effects of treatment
with tiagabine, fluoxetine, sertraline alone, and sertraline with CBT, females
showed a significantly better response than males (Davidson et al., 2005).

Emerging evidence from experimental human and animal studies in-
dicates that these differences may be influenced by sex hormones. For
example, viewing emotionally salient stimuli has been shown to activate
the amygdala, the ventromedial prefrontal cortex, and other brain regions
involved in the stress-response circuitry differently when a subject is in
a high-estrogen state compared to when that subject in a low-estrogen
state (Goldstein et al., 2010). Stronger activation of the prefrontal cortex
was observed in a go or no-go emotional task in women during the luteal
phase (higher estrogen) than during the follicular phase (lower estrogen)
(Protopopescu et al., 2005). Activation of the ventromedial prefrontal cor-
tex, the amygdala, and the hippocampus is also increased and associated
with facilitated fear inhibition in women in a high-estrogen state (Zeidan et
al., 2011). The data suggest that sex hormones (such as estrogen) may be
involved in modulating memory formation in women in a way that impacts
the control of fear.

Rodent studies have shown direct evidence linking sex hormones (such
as estrogen) to synaptic plasticity, activation of molecular machinery in-
volved in learning, and long-term potentiation (for review, see Gillies and
McArthur, 2010). Sex hormones also modulate dendritic spine density in
the prefrontal cortex (Hao et al., 2006) and modulate the mechanisms by
which stress influences the function of the ventromedial prefrontal cortex
and the hippocampus (Maeng et al., 2010; Shansky et al., 2010). Recent
studies show that in rodents, exogenous estradiol administration facilitates
fear inhibition (Chang et al., 2009; Milad et al., 2009b, 2010; Zeidan et
al., 2011).

Another important matter to consider in this line of research is oral
contraceptives. It has been estimated that 34% of women 18-29 years
old in the military are using oral contraceptives (Enewold et al., 2010).
If cycling hormones could influence emotional learning and memory, oral
contraceptives may influence, modulate, or interfere with these processes. It
is known, for example, that most oral contraceptives have an overall effect
of reducing cycling estrogens and progesterone in women. A recent study
showed that memory formation differed between naturally cycling women
and those using oral contraceptives (Nielsen et al., 2011). Thus, future
research could be informative in describing the mechanistic differences be-
tween the brains of males and females in processing fear extinction. Such
research could potentially contribute to an understanding of the relation-
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ship between sex and the prevalence of PTSD and to the development of
sex-specific treatments for PTSD and other mood and anxiety disorders.

Age

Although trauma exposure of military personnel occurs predominantly
during adulthood, it is important to understand how variance in age may
influence the formation, consolidation, and retrieval of emotional memo-
ries, especially as they are related to fear inhibition in general and to PTSD
in particular. A number of studies of fear extinction, for example, have
shown that fear-learning and fear-extinction processes differ during the life
span. A review by Kim and Richardson (2010) indicates that extinction
in preweanling rats is not context dependent—that is, a fear-extinction
memory can be expressed in contexts other than the one in which the
extinction learning took place. That is a process that does not take place
in the adult rat. Moreover, extinction learning and its consolidation in
preweanling rats do not require #z-methyl-d-aspartate (NMDA) receptors
(which are important for synaptic plasticity) and do not require the ven-
tromedial prefrontal cortex (Kim and Richardson, 2010). Fear extinction
in the adult rat activates the ventromedial prefrontal cortex to inhibit the
amygdala, whereas extinction training in early age appears to erase the con-
ditioned fear associations in the amygdala (Gogolla et al., 2009; Kim and
Richardson, 2008). During adolescence, extinction learning requires many
more training trials (Esmoris-Arranz et al., 2008; Kim et al., 2011b). In the
aged rat, fear extinction appears to be impaired and is associated with a
shift of excitability from one prefrontal region to another (Kaczorowski et
al., 2011). Conclusions from studies of rats imply that fear training in adult
rats causes a suppression in fear behavior, whereas in juvenile rats the fear
memory is either unlearned or erased (Herry et al., 2010).

A number of neuroimaging studies of humans have shown changes in
the amygdala with aging. For example, the response in the amygdala and
hippocampus to faces that show emotion compared to faces that have a
neutral expression appears to change with age (lidaka et al., 2002; Wright
et al., 2003). A recent study reported that during the encoding of emotion-
ally negative stimuli, the insular and prefrontal cortices are activated to
a larger extent in older adults (average age 74.3 years old) than in young
adults (average age 24.7 years old). In contrast, greater activation of the
amygdala and hippocampus is observed more often in young adults (Fischer
et al., 2010). Studies specifically of the neurobiology of fear inhibition in
aging have not been conducted. One study, however, reported that older
subjects (66-80 years old) exhibit decreased awareness of the association
between a neutral cue and an aversive unconditioned stimulus (Labar et al.,
2004). Thus, understanding the interaction between age and the function
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of the network that mediates emotional learning and memory could further
the understanding of the etiology of PTSD at different ages and possibly of
treatment for PTSD. That is especially important given that recent studies
(reviewed above) suggest that such treatments as CBT potentially could
change the neural plasticity of the brain regions that mediate fear learning
and its extinction.

Cognitive Reserve

Cognitive reserve is related to differences in brain structure (for ex-
ample, density of neuronal synapses) and function (for example, processing
efficiency), and it has been proposed as an important etiologic factor in
the development and severity of neuropsychiatric disorders (Barnett et al.,
2006; Koenen et al., 2009b). As discussed in Chapter 2, there is evidence
from the field of cognitive epidemiology (Deary and Batty, 2007) indicating
that intelligence quotient (IQ), a marker of cognitive reserve, is inversely re-
lated to a person’s risk for being diagnosed with a psychiatric illness (Batty
et al., 2005; Walker et al., 2002).

The mechanism of the association between IQ and PTSD is not well un-
derstood. Emerging evidence suggests the importance of cognitive processes
for the extinction of fear memories. Hoffman and Mathew (2008) argued
that the comparable effectiveness of cognitive and exposure therapy for the
treatment of fear disorders supports the importance of higher-level cognitive
processes in extinction. One hypothesis is that persons with greater cogni-
tive ability are more effective and efficient in engaging in such higher-level
cognitive processing and thus more effective in extinguishing fear memories.
Given the robust inverse association between cognitive ability and risk of
PTSD, a better understanding of the mechanisms underlying this association
may be helpful in prevention.

Genetic Factors

Research on the molecular genetics of PTSD is still in its early stages.
The first molecular genetic study of PTSD was published in 1991, so this
is still a relatively new area of investigation. Chapter 2 discussed family
and twin studies that show that PTSD may be heritable and that there is
some overlap between the genetic influences on PTSD and genetic influ-
ences on other mental disorders (Koenen et al., 2009a). Although there is
an extensive literature on PTSD in twins (for example, see Gilbertson et al.,
2002; Shin and Liberzon, 2010; Shin et al., 2011), this section focuses on
molecular-genetic studies. Recent studies have moved beyond documenting
genotype—phenotype associations to identifying epigenetic signatures associ-
ated with the disorder (Smith et al., 2011; Uddin et al., 2010) and examin-
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ing how individual differences in epigenetic programming may modify risk
of PTSD in association with exposure to trauma (Koenen et al., 2011). This
section provides an overview, not a comprehensive review.

One type of molecular-genetic investigation examines variation in poly-
morphisms to identify specific genetic variants that may be associated with
an increased risk or resilience to the development of a particular phenotype
(Amstadter et al., 2009a). By identifying such genes, it may be possible to
gain an understanding of the neurobiologic factors that contribute to the
development of PTSD or the factors that could be a target for the treat-
ment of the disorder (Amstadter et al., 2009a). Although molecular-genetics
research could potentially provide very useful knowledge about the etiol-
ogy of disorders such as PTSD, it does have limitations, such as the inter-
pretation of research findings or the determination of functional genetic
variants (Amstadter et al., 2009a). The committee notes that at the time
of this writing, such studies have relied completely on the candidate gene
approach. That is, they have selected specific genes posited to be related to
PTSD and analyzed variations in those genes in relation to the phenotype.
The limitations of this approach and of the field of the genetics of PTSD
more broadly have been outlined in detail elsewhere. Specifically, investiga-
tors have identified the need for genome-wide association studies of PTSD
(Cornelis et al., 2010).

Findings from candidate-gene association studies of PTSD support the
observation that many genes associated with PTSD are also related to de-
pression and other anxiety disorders. Table 3-1 is a summary of the results
of a systematic literature search for candidate genes for PTSD. The table
is not exhaustive but provides an overview of candidate genes that have
been the focus of at least one published study in humans (only studies in
English were considered). Until recently, most molecular-genetics studies of
PTSD focused on the dopaminergic and serotonergic systems, but evidence
that PTSD involves dysregulation of other systems has led to increasing
interest in genes that play a role in the function of the HPA axis, the locus
coeruleus and noradrenergic systems, and neurotrophins. The current evi-
dence of a specific genetic variant that increases vulnerability or resilience
to PTSD is not robust. The lack of consistency of associations between
specific genetic variants and PTSD may be due to study limitations such as
small sample size or substantive differences between studies such as modi-
fication of genetic effects by environmental factors that are not accounted
for consistently among studies. For example, several candidate-gene studies
found significant effects of specific genetic variants only under conditions
of extreme traumatic stress (Binder et al., 2008; Kilpatrick et al., 2007).

The environment may also modify genetic effects through molecular
mechanisms. DNA methylation is one of the major mechanisms of epigen-
etic regulation (Bernstein et al., 2007). It involves chemical modifications
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that regulate DNA accessibility, which in turn alters the transcriptional
activity of the surrounding loci. In many cases, increased methylation in
specific gene regions (such as the promoter region) is associated with re-
duced transcriptional activity and therefore with reduced gene expression.
Two recent studies of human samples found that those with PTSD were
distinguished by methylation profiles that suggest upregulation of immune-
system-related genes and relative downregulation of genes involved in
neurogenesis and the startle response (Uddin et al., 2010). The upregulation
of these genes is indicated by higher concentrations of biomarkers (cyto-
megalovirus, interlukin-2, interleukin-4, and tumor-necrosis factor-alpha)
that are associated with immune system reactivity in participants who
have PTSD. Another study showed that SLC6A4 methylation modified the
effect that traumatic events had on the development of PTSD when the
SLC6A4 genotype was controlled for (Koenen et al., 2011). There was an
association between persons who experienced events that were of a more
traumatic nature and increased risk for PTSD, but only when lower meth-
ylation levels were observed. Persons who experienced events that were of
a more traumatic nature appeared to be protected from the development
of PTSD when methylation levels were higher. The same interaction was
observed regardless of the outcome (PTSD diagnosis, symptom severity,
or number of symptoms). The findings described above suggest that gene-
specific methylation patterns may be associated with increased risk of and
resilience to PTSD (Koenen et al., 2011). The human studies did not, how-
ever, demonstrate that the reported PTSD-associated epigenetic differences
were associated with downstream differences in gene expression.

A small but growing literature has provided evidence of gene expres-
sion patterns that distinguish between those who do and those who do not
have PTSD. The majority of these microarray-based studies have assessed
gene expression changes in RNA derived from peripheral blood mono-
nuclear cells or whole blood. The earliest work assessed PTSD-associated
gene expression signatures in trauma survivors admitted to an emergency
room immediately after a traumatic event (Segman et al., 2005). Bioinfor-
matic functional analyses of transcripts that were differentially expressed
between those who met DSM-IV diagnostic criteria for PTSD at 1 and 4
months, and those who met no PTSD criterion showed reduced expression
of transcriptional enhancers, distinct expression signatures of transcripts
involved in immune activation, and substantial enrichment of genes that
encode neural and endocrine proteins (Segman et al., 2005).

One study used a custom-made “stress/immune” complementary DNA
microarray to assess the expression of 384 genes in RNA obtained from
whole blood of PTSD-affected and PTSD-unaffected people (Zieker et
al., 2007). All the PTSD-affected people had been exposed to the same
traumatic event almost 20 years before testing—the Ramstein air show

Copyright © National Academy of Sciences. All rights reserved.



Initial Assessment

Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations:

78

(TTOT “Te 30 AudreA
*0T0T “7[e 30 utdes
600T “Te 39 UeW[PIA)

(600T “Te 3

ATX ‘TTOT “Te 39 Suep
600T e 32 ey,
STT0T “Te 30 L3I0
SITOT T 39 TN
£600T B 32 997
fe0T0T “'Te 39 esse[oy]
96007 “Te 32 UdU0Y
$£00T T8 30 yoredny
$600T “'Te 32 2qe1n))

(JdTLLH-S TY4S

¢ 01 €1 1rbsr  1euodsuen uruolowS T IHS ILH) $VIOTS
(£00T “1e 39 ordeasniy) 9SB[AXOIPAY-EIaq
T 0 1 r¢be aururedo(g H4d
(TT0T “Te 32 Aud[eA
£200T “Te 30 uewdag
(TT0T “Te 30 LorEq) 600T “Te 10 Amiq)
4 4 ¥ ¢'¢1dg  1aodsuen surwedo (LLVA) £V9D7IS
(600¢ ‘0xuazdZSTUQ)
pue ueSei(q) +d
0 I I ¢srdrr 103da0a1 surwredoq Nara) +aya
(00T
e 30 Sunog ‘600T
(666T “Te 39 I23UI3[5) “Je 39 £3SI0A 9661
SLTOT “[e 30 Lofreq)  “Tg6[ I 39 sSUIWoD) aa
4 ¥ 9 ¢brr 101dooas sutwedoq  (Yazd Y7d) Ay
sgurpuiq [[nN s3urpury juedyrugiq syroday paysiqng uoned’0] (s)owreu uowrwon) auan)

pIOPIOSI(] $SA1IG JNBWINEINISOJ 01 UONE[IY Ul PAIPNIG SIUIL) 2IBPIPUE)) JO MIIAIAQ [-€ FTIIV.L

Copyright © National Academy of Sciences. All rights reserved.



Initial Assessment

Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations:

N
DN

NQNSQ.NHROU

(Z00T “Te 10 uourefeddeT)
1

(TT0T “Te 32 U
€200 “Te 30 ordeasnjy
900 “Ie 32 297)

€

0

(8007 “Ie 32 07)
Il

0

(S007 “Te 30 uuEWYORY)
I

0

(00T “Te 32 uewadI])
I

0

(9600¢
“Te 39 1a3peIsSWy)

I

(TT0T
e 39 Ja3peIsSWy)

I

0

(010T “Te 32 21X
£600T 1€ 32 Uaua0Yy
110 B 30 oulredsog
£800T “'Te 30 I9puryg)

14

(2007 “T8 30 997)
I

1srds

crdrr

¢1bgr

§1b-41b9

1¢by

TC-T1bLY

¢1¢bg

12749

17b-41ber

X apndadonan

103085 d1ydomoinou
paALIap-urelg

q urroidodojody

(ure1q)
1031d90a1 prourqeuue))

7 Surfeusdis uraoid-o
Jo 103B[N39Y

T 103d9oar
suowlIoy Sulsea[ar
-urdonoonio)

103dadax
P10213102090[5)

¢ urajoxd
Surpuiq 905

V¢

103d9291 (UTUO3019S)
surweid£ndxoipAH-¢

AdN

ANdd

HOdV

(IND ‘19D) TIND

SOY

TIHYO

(IDEYN) ¥DDOH

Sd9Xd

(VZLH-S) T41H

Copyright © National Academy of Sciences. All rights reserved.



Initial Assessment

Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations:

80

‘ystSug ur paysiqnd sarpnis uewny A[uo

SOpN[OUT PUB JAIISNEYXI JOU ST ISI[ SIYI ‘PAIONPUOD SEAM MITAIT JINIBINI] DNBWISAS B YSNOYI[y "0T 07 T 32 S[[PuIo)) woij parepdn uaaq sey Isi[ Sy,

(T10T ¢ apndad4£jod eyde
“Te 39 ourressoq) OIurodIu [Eu0INaU
0 13 13 1'scber  “ro3dosar drdraurjoyn SYNYD
(0T0T “Te 39 43s10A) T urod
0 I I ted9  Sutpuiq-uiadrqomsig IdINLA
I
apndad4jod Suneanoe
(Z10T “1B 32 SueyD) (TTOT T 32 19[559Y) -9se[0£d ae[AUdpe
[ 1 4 y1ds 10§ 103dday LI IdVAOAY
(qo10t
“Te 30 esse[oY ‘110T
““Te 39 ourressoq) aseIa)suBIAYIoW
0 [4 [4 11bTe ~O-[oyANED LINOD
(600T “Te 32 UOSPN)
0 1 I udy Yvavo VIV
sSurpurg [[nN s3urpur, Jueoyrudig s110day] paysiqng uoneso0] (s)owreu uowrwIo)) auan)

panunuo) 1-¢ ATdV.L

Copyright © National Academy of Sciences. All rights reserved.



Treatment for Posttraumatic Stress Disorder in Military and Veteran Populations: Initial Assessment

NEUROBIOLOGY 81

catastrophe of 1989—and typical PTSD symptoms persisted in this group.
Analyses showed a total of 19 differentially expressed transcripts, five and
14 of which were upregulated and downregulated, respectively (Zieker et
al., 2007). Most of the downregulated transcripts (which were the focus of
the study) were associated with immune functions or with reactive oxygen
species.

Most recently, Yehuda et al. (2009) reported levels of expression of
whole-blood—derived genes of PTSD-affected and PTSD-unaffected people
who were exposed to the attack on New York City on September 11, 2001.
Differential expression was detected in 16 genes, several of which are in-
volved in signal transduction, brain and immune cell function, and HPA-
axis activity. Although several genes in the study, such as FKBPS (Binder et
al., 2008) and major histone compatibility Class II (Chauhan et al., 2003),
had previously been linked to PTSD or other stress-related outcomes, the
gene showing the largest difference in expression was mannosidase, alpha,
class 2C, member 1 (MAN2C1), a locus that had not previously been linked
to PTSD. MAN2C1 distinguishes between those who have and those who
do not have PTSD on the basis not only of gene expression (Yehuda et al.,
2009) but also of methylation (Uddin et al., 2011).

Collectively, those studies suggest that genotype, methylation, and gene
expression differences are promising areas for future research aimed at un-
derstanding the etiology of PTSD. However, the committee is not aware of
any study that has incorporated all three forms of genetic information into
one study, nor are there any definitive findings of any single gene or gene
system in the etiology of PTSD.

Sleep

Sleep quality and quantity have been implicated as major factors in the
consolidation—that is the conversion of a short-term memory into a long-
term memory—of fear-extinction learning. Insomnia and sleep disruptions
that affect rapid-eye-movement (REM) sleep are often found in patients
who have PTSD, and many studies have investigated the effect of dimin-
ished sleep on learning and memory processes. Research has found that the
treatment of insomnia may have favorable effects on other pathologic con-
ditions, such as the reduction of co-occurring depressive symptoms (Isaac,
2011). Restoring restful sleep patterns may have the beneficial side effect
of reducing the depression symptoms common in PTSD.

Restoring healthy sleep patterns may also preserve REM sleep that
contributes to the consolidation of memories associated with fear condi-
tioning and fear extinction. Mohammed et al. (2011) found that REM-sleep
deprivation increased the concentration of the neurotransmitters glutamate,
glycine, and taurine in the cortex of the rat brain and increased concentra-
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tions of glutamate, aspartate, glutamine, and glycine in the hippocampus.
Those neurotransmitters affect brain performance, and increased concentra-
tions suggest that REM-sleep deprivation can affect the parts of the brain
that are crucial in memory consolidation and motor, sensory, and associa-
tive function.

Fear conditioning can decrease REM sleep, but as fear extinction is
learned, healthy REM-sleep levels can be restored (Deschaux et al., 2010).
Spoormaker et al. (2010) studied REM-sleep disturbances in humans by
using functional MRI and skin conductance response measurements. They
found that after fear conditioning, REM-deprived participants had “sig-
nificantly slower decline of [skin-conductance response| and neural activ-
ity of the laterodorsal tegmentum.” REM sleep not only is implicated as
a factor that is fostered by fear learning and supports an appropriate fear
response, but when restored in people who have co-occurring depression,
it may alleviate depressive symptoms. In contrast, REM-sleep deprivation,
which affects concentrations of neurotransmitters in the brain, retards the
fear-extinction process.

A recent study reported additional effects of sleep on fear extinction
(Pace-Schott et al., 2009). Volunteers underwent a protocol of habituation,
conditioning, extinction, and extinction recall. Those phases were carried
out in a group that was allowed to get a full night of sleep and a group that
had to stay awake during the 12-hour testing period. The authors found
that “adequate sleep may promote generalization of extinction memory
from specific stimuli treated during exposure therapy to similar stimuli later
encountered.” Those results are clinically relevant because PTSD patients
tend to generalize fear responses to different stimuli. The implication of
these results is that adequate sleep could potentially allow generalization
of the beneficial effects of therapy to a number of fear-inducing stimuli in
PTSD patients.

Chronic Stressors

Chronic stressors can play a role in the development of PTSD by alter-
ing brain hormones and receptors that are responsible for fear learning,
fear extinction, decision and risk assessment, and mood, thereby increas-
ing vulnerability to fear conditioning. The continual stress faced by service
members (such as dangerous environments, fear of attack, intrusive noise
and smells, and family distance) leading up to the trigger exposure may also
contribute to treatment resistance and overreaction to later fearful stressors.
In animal models, Rau et al. (2005) found that “pre-exposure to shock sen-
sitizes conditional fear [in response] to similar less intense stressors,” which
could explain why the fear response to subtle cues in people who have
PTSD may result in more severe fearful responses than would otherwise be
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merited. They also found the subjects were not as responsive to treatment
with NMDA antagonists after sensitization from repeated fear exposures.

Gourley et al. (2009) investigated a cellular mechanism by which
chronic stress, in the form of chronic corticosterone exposure, can play a
role in the development of PTSD or other psychologic disorders. Exposure
to corticosterone over a long period of time, as might be experienced by ser-
vice members, can lead to a decrease in endogenous corticosterone response
to the re-exposure of the fearful context, impair extinction of fear learning,
and decrease sucrose preference that is associated with emotional numbing.
Chronic corticosterone exposure also decreases the quantity of receptors in
the cortex, changing the functioning of the ventromedial prefrontal cortex
responsible for processing fear, decision making, and risk taking.

Chronic stress may even affect the long-term genetic expression within
the brain that can affect its ability to rebound from fear conditioning.
Ponomarev et al. (2010) found that when stress-enhanced fear-learning
rats received 15 foot shocks, they “produced robust long-lasting effects on
amygdalar transcriptome, which reflected functional and structural changes
in neurons and astroglia, which are necessary for plasticity and [stress-
enhanced fear-learning].”

IMPLICATIONS FOR PTSD PREVENTION,
DIAGNOSIS, AND TREATMENT

Enhancing Resilience

Resilience can be described as a person’s ability to “recover or bounce
back” (Davidson et al., 2005) from an injury, trauma, insult, or disease (see
Chapter 5). There is evidence that some phenotypes or personality attri-
butes increase resilience to stressful situations. They include a person’s abil-
ity to use coping strategies to deal with stressful situations, the presence of
a positive disposition, the ability to reframe a stressful situation in a more
positive light, the ability to obtain support from family and friends, and the
presence of a moral compass and spirituality in a person’s life (Feder et al.,
2009). Some of those attributes can be enhanced through psychotherapy
or pharmacologic agents.

Resilience in the context of PTSD has been studied relatively little, al-
though the number of studies in the published literature is increasing. Many
of the studies have used self-rating scales, such as the Connor-Davidson Re-
silience Scale, to investigate improvements in resilience after pharmacologic
treatment or other experimental protocols (Davidson et al., 2005, 2008;
Lavretsky et al., 2010). In addition, although many studies have focused on
the adverse effects of stressful situations, Dolbier et al. (2010) suggest that
favorable changes can also occur after exposure to a traumatic situation or
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event (Dolbier et al., 2010; Steinhardt and Dolbier, 2008). These resilience
studies and others are discussed in further detail in Chapter 5. These studies
are informative, but a better understanding of the neural circuits underlying
fear inhibition and extinction is necessary to elucidate the role of resilience
in preventing the onset or severity of PTSD symptoms.

Potential Targets for Pharmacologic Treatment of PTSD

Numerous neurotransmitter and neurohormonal systems are involved
in the regulation of stress and the dysregulation that characterizes PTSD.
Understanding the mechanisms that facilitate the symptoms of PTSD by
blocking fear inhibition and extinction is important for the development of
pharmacologic targets. Furthermore, having a better understanding of fear
reconsolidation may help to identify novel PTSD treatments. Several targets
have been identified and are discussed below, but it should be noted that
people vary in how they respond to pharmacologic treatments (Narasimhan
et al., 2011; Shi et al., 2011; Uher, 2011; Xu et al., 2011a,b).

Glucocorticoids

Glucocorticoids and associated receptors are widely distributed in the
central and peripheral nervous systems and play an important role in the
body’s response to stress (Horvath, 2011). As part of the HPA axis, gluco-
corticoids play a role in feedback loops of the hippocampal and hypotha-
lamic paraventricular nucleus, in the release of adrenocorticotropin, and
in binding to glucocorticoid and mineralocorticoid receptors (Heim and
Nemeroff, 2009).

As previously discussed, cortisol is one key glucocorticoid that is in-
volved in the stress response. The mechanisms underlying the function of
cortisol are not well known. However, it is thought that low concentrations
of cortisol may result in repeated recollections of traumatic memories.
Schelling et al. (2004) suggested that administering hydrocortisone reduces
the incidence and intensity of traumatic recollections, thereby reducing
PTSD symptoms. Putman and Roelofs (2011) reviewed studies that inves-
tigated the effects associated with the administration of a single dose of
cortisol and concluded that high concentrations of cortisol immediately
after a traumatic event may facilitate coping with stress in some individuals.
This is supported by a clinical study (using 17 subjects) and a preclinical
study (using rats) that were recently undertaken in parallel to investigate
the therapeutic effect of hydrocortisone in acutely traumatized participants
and the morphologic and molecular alterations in the brain (Zohar et al.,
2011). The results suggest that administering a high-dose of hydrocortisone
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immediately after a traumatic event “may be protective against the subse-
quent development of PTSD after a traumatic event.”

Catecholamines

Catecholamines play an important role in the body’s response to stress-
ful situations. Concentrations of these molecules in the blood have been
used as markers of stress, and high concentrations indicate that the body is
reacting to a stressful situation (Bowirrat et al., 2010). Neurotransmitters
that are part of the catecholamine family include epinephrine (adrenaline),
norepinephrine (noradrenaline), and dopamine, which are derived from
the amino acid tyrosine. In noradrenergic neurons, dopamine is converted
into norepinephrine, which then acts as a principal mediator of the cen-
tral nervous system and autonomic stress responses (Heim and Nemeroff,
2009). Norepinephrine and epinephrine bind to o- and B-adrenergic re-
ceptors (Strawn and Geracioti, 2008), and it has been hypothesized that
noradrenergic activity increases during traumatic events and results in the
enhancement of the coding of a traumatic memory (Debiec et al., 2011).
This system has been a target site for several possible therapies for PTSD
symptoms.

A drug that targets the adrenergic receptor is yohimbine. Some studies
have shown that yohimbine facilitates not only the formation and recall of
aversive memories in humans (Cain et al., 2004; Mueller et al., 2009), but
also the extinction of cue and contextual fear in rats and mice (Mueller et
al., 2009). For example, Cain et al. (2004) administered yohimbine to mice
before extinction sessions in several experimental protocols and found that
it facilitated long-term extinction learning and extinguished fear faster than
controls when tested on the second day of the experimental protocol. The
authors suggested that yohimbine might be a useful adjunct to some types
of behavior therapy. Morris and Bouton (2007) investigated yohimbine in
rats in the context of six different experiments and found that it reduced
short-term and long-term freezing caused by the extinguished conditioned
stimulus. In contrast, although yohimbine may decrease freezing in rats,
there is evidence that it does not strengthen the retention of fear extinc-
tion. Mueller et al. (2009) administered yohimbine to rats before extinction
training and then tested them the next day without any drugs. They ob-
served a decrease in freezing as described by Cain et al. (2004) and Morris
and Bouton (2007), but a second measure of fear expression indicated that
“yohimbine failed to enhance long-term retention of extinction” (Mueller
et al., 2009). These negative results should be taken with caution because
the protocol they used examined fear behavior in conflict with appetitive
behavior in hungry rats, which is different than other yohimbine protocols
that evaluated fear behavior in isolation.
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In humans, there is not yet concrete evidence as to the efficacy and
evidence of yohimbine. Based on the animal studies described above and
others, Powers et al. (2009) undertook a randomized placebo-controlled
clinical trial to test the efficacy of yohimbine to enhance the effects of
exposure therapy. Although the study was small (12 participants given the
placebo and 12 participants given yohimbine), was composed mostly of
students, and was conducted in claustrophobic individuals rather than in-
dividuals diagnosed with PTSD, the authors concluded there is some initial
evidence in humans that a single dose of yohimbine can increase overall
fear reduction, thereby enhancing the clinical outcomes when given to indi-
viduals who are undergoing exposure therapy. Based on animal studies, the
authors suggested the reduction in fear occurs through the enhancement of
extinction memories (Powers et al., 2009). A more recent study in humans
failed to detect a yohimbine benefit using extinction-based exposure therapy
(Meyerbroeker et al., 2012). In this randomized placebo-controlled trial,
48 participants with a fear of flying completed treatment. These partici-
pants were randomized to four sessions of virtual reality exposure therapy
combined with yohimbine or four sessions of virtual reality exposure with
a placebo. Results indicated that noradrenalin levels were manipulated
with yohimbine, but treatment with yohimbine did not appear to enhance
exposure therapy. In this study, both the drug and placebo groups showed
significant long-term therapy effects, and it is possible that yohimbine may
only enhance weak extinction (Cain et al., 2004).

Other adrenergic-blocker drugs that have been investigated include
prazosin and propranolol. Several clinical trials have investigated prazosin
(Raskind et al., 2003, 2007; Taylor et al., 2006), and results show that
treatment with prazosin is more effective than treatment with a placebo.
Based on animal studies that show propranolol reduces the consolidation
of aversive memories (for example, Rodriguez-Romaguera et al., 2009),
research has been conducted on the effectiveness of this drug to prevent
PTSD in humans. Most of the results have been negative (Hoge et al., 2012;
Pitman et al., 2002; Stein et al., 2007), but there is some evidence that
treatment with propranolol may block memory reconsolidation through
fear extinction (Schiller et al., 2010). These drugs are discussed in further
detail in Chapter 7.

Selective Serotonin Reuptake Inhibitors

Serotonin (5-hydroxytyptamine [5-HT]) is a neurotransmitter that is
synthesized from the amino acid tryptophan. It is involved in anxiety,
arousal, vigilance, aggression, mood, and impulsivity processes and has been
implicated in the pathophysiology of stress and mood disorders (Vermetten
and Bremner, 2002). It has been hypothesized that serotonin acts by binding
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to 5-HT, receptors to increase the stress response and by binding to 5-HT |,
receptors to facilitate fear extinction (Heim and Nemeroff, 2009). It also
affects the stress response by interacting with norepinephrine and cortico-
trophin-releasing factor. Selective serotonin reuptake inhibitors (SSRIs) are
recognized as the primary pharmacologic treatment for PTSD (Norrholm
and Jovanovic, 2010). Preventing the reuptake of serotonin results in an
increased concentration in the synaptic cleft. SSRIs are discussed further in
Chapter 7.

N-methyl-d-aspartate Receptor Agonists and Antagonists

The NMDA receptor binds glutamate and is thought to play a role
in memory and learning through synaptic plasticity (Heim and Nemeroff,
2009) and enhanced extinction of the fear response (Graham and Milad,
2011). It is hypothesized that targeting the NMDA receptor can modify or
extinguish memories of traumatic events. bD-Cycloserine (DCS) is a partial
agonist of the NMDA receptor and has been shown to improve the extinc-
tion of fear in rodents (Heim and Nemeroff, 2009; Ledgerwood et al.,
2005; Myers et al., 2011) when administered in the basolateral amygdala
(Norrholm and Jovanovic, 2010). For example, Ledgerwood et al. (2005)
investigated the extinction of fear in male rats and the reinstatement of that
fear in other contexts. They found that if DCS was administered to a rat
immediately after an extinction training exercise and the rat was then re-
exposed to the unconditioned stimulus, the conditioned fear would not be
reinstated and the rat would not show a fear response. Woods and Bouton
(2006) also looked at fear extinction and the renewal of the extinguished
fear after administering DCS in female instead of male rats. They reported
the fear was extinguished in four trials of DCS dosing, which is confirmed
by previous results in animals; however, the facilitated extinction did not
have any association with the strength of the renewal effect, so there may
still be a potential for relapse. A meta-analysis of English-language journal
articles from 1998 to 2007 led to the conclusion that DCS has the ability
to enhance fear extinction and exposure therapy if administered immedi-
ately before or after extinction training in animals or exposure therapy
in humans (Norberg et al., 2008). Limitations of the treatment include
nonspecificity to conditioned stimuli and increased tolerance after repeated
DCS dosing (Parnas et al., 2005).

Ketamine is hypothesized to ameliorate symptoms of mood and anxi-
ety disorders, including PTSD, by acting as an antagonist at the NMDA
receptor (Chambers et al., 1999). It may also reduce the PTSD incidence
rate in certain circumstances, although some researchers caution that this
association is weak (McGhee et al., 2008). Other modulators of the NMDA
receptor are the naturally occurring polyamines spermidine and spermine.
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A study in rats showed that intrahippocampal administration of spermidine
facilitated the extinction of conditioned fear, probably acting through a
subunit of the NMDA receptor (Gomes et al., 2010).

Brain-Derived Neurotrophic Factor

Neurotrophins are involved in the regulation of cell growth and sur-
vival, differentiation, apoptosis, and restructuring. Much research has
centered around one particular neurotrophin; brain-derived neurotrophic
factor (BDNF). Studies of BDNF have shown that it increases the survival
of neurons, increases synaptic transmission and plasticity (Kaplan et al.,
2010), and blocks or reverses atrophy and neuronal loss caused by stress
(Duman and Monteggia, 2006). In a review of the scientific literature, evi-
dence indicates that BDNF is dysregulated in PTSD (Kaplan et al., 2010).
The authors also observed that prolonged exposure to glucocorticoids due
to chronic stress may reduce BDNF concentrations and may result in retrac-
tion, restructuring, and disconnection of dendrites in the hippocampus and
ventromedial prefrontal cortex. In another review, Duman and Monteggia
(2006) found that hippocampal BDNF was decreased in 11 of 12 animal
studies that investigated at stress, but there is limited evidence in humans in
the context of PTSD (Duman and Monteggia, 2006; Kaplan et al., 2010).
One exception is a study that looked at BDNF plasma concentrations in 18
subjects who had a diagnosis of PTSD and 18 healthy controls (Dell’osso et
al., 2009). Results indicated significantly lower blood concentrations in the
PTSD patients than in controls, although these results need to be validated
by further research. Limitations of the study include the small sample and
the lack of a full understanding of how concentrations of BDNF in the
blood correlate with concentrations in the brain.

BDNF may play a role in PTSD treatment by promoting neuroplasti-
city and adaptation to physiologic processes caused by chronic stress. For
example, Radecki et al. (2005) performed hippocampal infusions of BDNF
in male rats for 14 days. On day 7, the rats were exposed to chronic im-
mobilization stress 2 hours/day for 7 days. The group of 20 rats that re-
ceived infusion of BDNF and were put under stress was compared with five
control groups of 20 rats each: stress treatment and saline infusions, stress
treatment with no infusions, saline infusions without stress treatment, non-
stressed with no infusions, and BDNF infusions without stress treatments.
The authors found that BDNF infusions led to the reversal of stress-induced
impairments in spatial learning and memory. Peters et al. (2010) carried out
several studies in rats in an effort to investigate the molecular mechanisms
underlying extinction-related plasticity. Rats were subjected to auditory fear
conditioning and then given infusions of BDNF protein. The results showed
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that conditioned fear was reduced for up to 48 hours after BDNF infusion
even in the absence of extinction training.

In addition to the above studies, treatment with histone deacetylase
inhibitors has resulted in an increase in the expression of BDNF in rats
and an expansion in the cell populations in the subventricular zone and the
hippocampal dentate gyrus (Kim et al., 2009). In a mouse model, treatment
with the histone deacetylase inhibitor valproate has been shown to enhance
long-term memory for extinction (Bredy et al., 2007). BDNF concentra-
tions and associated proteins necessary for synaptic function have also
been found to be increased by exercise. Surgery was performed on 89 male
rats to cause lateral fluid-percussion injury (Griesbach et al., 2004). The
experimental group and a sham injury group of 72 rats were housed in a
cage with or without access to a running wheel at different times after the
surgery. The authors saw an increase in endogenous BDNF and enhanced
recovery if rats exercised 14-20 days after surgery, but exercise 0-6 days
after surgery appeared to disrupt and possibly even delay recovery. In con-
trast, some negative studies have been associated with BDNF treatment.
Rats that had traumatic brain injuries in the parietal cortex were treated
with BDNF infusions for 2 weeks and showed no improvements in the
measured outcomes of neurologic function, learning, memory, or neuronal
loss (Blaha et al., 2000).

BDNF upregulation has been observed with several classes of anti-
depressant drug treatments (Duman and Monteggia, 2006). Nibuya et al.
(1995) investigated the influence of the antidepressant tranylcypromine (a
monoamine oxidase inhibitor), desipramine (a tricyclic antidepressant),
sertraline (an SSRI), and mianserin (an atypical antidepressant) on the
expression of BDNF and its receptor trkB. The authors put male rats
through a stress test and compared the antidepressants listed above with
several psychotropic drugs (morphine, cocaine, and haloperidol) and saline.
The rats were given the pharmacologic agents intraperitoneally in acute
and chronic settings. The acute experiment was one dose, and the chronic
experiment included dosing once a day for 21 days (except that morphine
was administered in a pellet once a day for 5 days). The authors found
that BDNF messenger RNA expression was significantly upregulated in the
frontal cortex after chronic dosing with tranylcypromine and that BDNF
and trkB messenger RNA expression was significantly upregulated in the
hippocampus after chronic dosing with all of the antidepressants.

In humans, postmortem samples of the anterior hippocampus were
obtained from people who had a diagnosis of major depressive disorder
(n = 12), bipolar disorder (n = 11), or schizophrenia (n = 12), and from
controls (n = 15) (Chen et al., 2002). The authors used BDNF immunohis-
tochemistry to determine levels of BDNF expression. Although the samples
were small, the authors found there were no statistical differences in BDNF
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expression among the different diagnoses, but BDNF expression in the
dentate gyrus, hilus, and supragranular regions of the hippocampus was
significantly higher in people who had been treated with antidepressants at
the time of death than in those who had not been. Those results, in addition
to information in a literature review by D’Sa and Duman (2002), indicate
that antidepressant treatments could play a role in treatment of PTSD by
promoting neuronal survival and by protecting neurons from stress-induced
damage.

Other neurotrophic factors have been linked to the pathophysiology
of PTSD, including fibroblast growth factor 2 (FGF2). FGF2 is similar to
BDNF in being sensitive to acute stress, particularly in the hippocampal
region. Several preliminary studies in rats have shown increases in the ex-
pression of FGF2 mRNA in the hippocampus and medial prefrontal cortex
after exposure to stress that was uncontrollable (inescapable tail shock) and
behaviorally controllable (escapable tail shock) (Bland et al., 2006, 2007).
This is a growing field of research that could contribute to the understand-
ing of the pathophysiology of PTSD.

BIOMARKERS

One goal of better understanding the neurobiology of PTSD is to
identify biomarkers of the disorder. At least four kinds of biomarkers are
of interest. The first are biomarkers that could reliably predict who is at
risk for the development of PTSD; such markers may be especially useful
in persons—such as service members—who are at high risk for trauma
exposure or who have recently been exposed to trauma. The second are
biomarkers that could contribute to PTSD diagnosis. Currently, PTSD diag-
nosis depends completely on self-reporting of symptoms. That is sometimes
problematic in military populations because of concerns about stigma,
which can lead to an underreporting of symptoms (Corrigan, 2004; Warner
et al., 2011), or seeking compensation, which can lead to exaggeration of
symptoms (Frueh et al., 1997; IOM, 2007). The third are biomarkers that
would be used to match service members to specific evidence-based treat-
ments. The fourth are biomarkers that would be able to predict who is at
risk for relapse. These are areas of consideration for moving forward with
the prevention, diagnosis, and treatment of PTSD.

It would be beneficial if biomarkers could be used to screen for or di-
agnose PTSD. For example, peripheral markers, which are found in blood
and other bodily fluids, could potentially be used to screen for PTSD. These
markers include catecholamine (Yehuda et al., 1992), cortisol (Bremner
et al., 2007; de Kloet et al., 2006; Flory et al., 2009; Luo et al., 2012;
Vythilingam et al., 2010; Wang et al., 2010b; Yehuda, 2009; Yehuda et al.,
2002), dehydroepiandrosterone (OIff et al., 2007; Yehuda et al., 2010),
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BDNF (Dell’osso et al., 2009; Frielingsdorf et al., 2010), interleukin-8
(Song et al., 2007), T-cell markers (Lemieux et al., 2008), and peripheral
blood mononuclear cells (Segman et al., 2005; Su et al., 2009). Neurologic
markers may also be candidates for screening for PTSD. Some that have
recently been studied include the difference in activity between certain
areas of the brain, such as the dorsolateral prefrontal cortex (Shin et al.,
2004, 2006; Pissiota et al., 2002), amygdala (Pissiota et al., 2002; Shin et
al., 2004, 2006; Vermetten and Bremner, 2002), and HPA axis (Southwick
et al., 1994; Yehuda et al., 1991). Resting metabolism in the brain could
potentially also be used to predict autonomic and neuronal responses that
are associated with PTSD (Linnman et al., 2012).

PTSD has numerous biologic correlates. In most biologically oriented
PTSD research, traditional case-control designs are used to assess whether
a given biologic marker is more prevalent in people who have PTSD than
in trauma-exposed control subjects that did not develop PTSD. Such studies
show whether a biologic factor is a correlate of PTSD; however, research
beyond the traditional case—control design is needed to determine whether
the biologic factor can be used as a biomarker. To be considered a bio-
marker of value in predicting risk of PTSD, there must be evidence that the
biologic factor was present before trauma exposure, is associated with risk
of PTSD, and has predictive validity. To be considered a biomarker of value
in diagnosis, a biologic correlate would have to have excellent sensitivity
and specificity in distinguishing persons who have and do not have PTSD.
Similarly, to be used to match persons who have PTSD with specific treat-
ments, a biomarker would have to be shown to differentiate between those
who do and do not respond to specific treatments.

Despite the extensive knowledge of the neurobiology of PTSD, no bio-
logic factors have enough predictive validity to be used at the individual
level for any of the purposes described above. For example, C-reactive pro-
tein (a marker of inflammation) can be used to identify persons at risk of
developing heart disease and distinguish between those who did and did not
have a myocardial infarction (Ridker, 2003). No similar biomarkers exist
for PTSD. It should also be noted that even if a specific biologic marker of
PTSD were identified, such considerations as acceptability, costs, and time
would have to be weighed.

SUMMARY

The understanding of the neurobiology of PTSD continues to grow, but
there is still much to be learned. A large part of this chapter has focused on
studies, both in animals and in humans, that show correlations between a
stressor or a risk factor and PTSD symptoms. This work is very important;
however, causal studies are necessary to firmly implicate any neurobiologic
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mechanisms for PTSD risk or resilience, and at present, these studies are
lacking. Because many of the required invasive techniques cannot be un-
dertaken in humans, these studies will require animal research on learning
and stress systems. Another area of science that could be improved is the
understanding of how environmental and biologic factors (such as genetics)
contribute to the onset and severity of PTSD symptoms. This research will
have important implications for PTSD prevention and treatment. Further-
more, the identification of biomarkers and brain-imaging models for the
diagnosis of PTSD would help to reduce the dependence on self-reported
symptoms. For the treatment of PTSD, it is important that pharmacologic
agents that have the potential to enhance therapy-related learning be in-
vestigated further.

This chapter and Chapter 2, which described epidemiologic studies, are
intended to set the stage for understanding how science can inform clinical
practices in PTSD prevention (Chapter 5), diagnosis (Chapter 6), and treat-
ment (Chapter 7), and for understanding the effects that comorbidities can
have on the pathobiology of PTSD (Chapter 8).
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Programs and Services for PTSD in
the Department of Defense and the
Department of Veterans Affairs

Department of Defense (DoD) and the Department of Veterans Af-

fairs (VA) health care systems with a special emphasis on care of
those who have posttraumatic stress disorder (PTSD). The two health care
systems are distinct entities that serve different, but at times overlapping,
populations. Together they cover the many stages of a military career, in-
cluding service on multiple bases, service in the theater of war, the transition
from the DoD to the VA, and being a veteran (see Figure 4-1).

The chapter first provides an introduction to the DoD health care
system; a summary of current PTSD programs for prevention or resilience,
screening, diagnosis, and treatment in the DoD (including on base, off base,
and in the theater of war); and a brief discussion of training opportunities
for PTSD treatment. It then focuses on the transition between the DoD
and the VA health care systems before providing an introduction to the VA
health care system; a summary of current PTSD programs for resilience,
screening, diagnosis, and treatment in the VA; and a discussion of training
in evidence-based PTSD treatments. The chapter ends with a short discus-
sion of current and future research directions and cost considerations for
mental health care.

This chapter introduces the programs and services provided by the

THE DEPARTMENT OF DEFENSE HEALTH CARE SYSTEM

The DoD is tasked with providing “the military forces needed to deter
war and to protect the security of our country” (DoD, 2012). Its mission
is carried out by more than 1.4 million active-duty personnel and 1.1 mil-
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FIGURE 4-1 Potential points of mental health contact for service members during
their careers.

lion reservists who serve domestically and internationally for a variety of
purposes, from fighting wars to humanitarian and peace-keeping missions
(DoD, 2012). The military consists of three departments—the Army, the
Navy (which includes the Marine Corps), and the Air Force. Although all
branches have a reserve component, only the Army and the Air Force have
a National Guard component. Active-duty service members are employed
full-time in the military, but members of the National Guard and reserve
components serve in the military on a part-time basis. In general, they are
required to work one weekend each month and serve a 2-week active-duty
tour each year. The National Guard is under state jurisdiction unless feder-
ally activated. National Guard and reservists live in the civilian community
(not on bases), work in civilian jobs, and do not have continuous access to
DoD sources of health care (unless they are on active duty). The availability
of health care for National Guard and Reservists is discussed in more detail
later in this chapter.

The Military Health System (MHS) provides many health programs
and services in an effort to keep active service members, retired personnel,
and their families healthy. Overseen by the Office of the Assistant Secretary
of Defense for Health Affairs, the MHS is responsible for maintaining the
readiness of military personnel by promoting physical and mental fitness,
providing emergency and long-term casualty care, and ensuring the delivery
of health care to all service members, retirees, and their families through
coordinated efforts of the medical departments of the Army, Navy (includes
the Marine Corps), and Air Force; the joint chiefs of staff, the combatant
command surgeons; and private-sector health care providers, hospitals, and
pharmacies (IOM, 2010a). Figure 4-2 shows the organizational structure of
the major health care services provided by the DoD. In addition to several
offices and programs, the MHS provides health care services through sev-
eral military-wide organizations: Force Health Protection and Readiness,
Defense Centers of Excellence for Psychological Health and Traumatic
Brain Injury (DCoE), Uniformed Services University of the Health Sciences
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(USUHS), and TRICARE (DoD, 2012). A description of each of those or-
ganizations is in Table 4-1.

Although TRICARE is sometimes used to describe only purchased care,
its network of services and programs is far reaching. The present commit-
tee uses the term TRICARE in a broader sense: as a wide-reaching health
care provider for service members, retirees, and their families that delivers
direct care through military treatment facilities (MTFs) and purchased care
through network and non-network civilian health professionals, hospitals,
and pharmacies (TRICARE, 2011). The relationship between TRICARE
and MTFs is shown in Figure 4-2. The purchased care portion of TRICARE
offers three primary plans: TRICARE Standard, TRICARE Extra, and
TRICARE Prime (see TRICARE, 2011, for details of these three primary
plans). To enroll in any TRICARE plan, service members, their families,
and retirees must first establish eligibility through the Defense Enrollment
Eligibility Reporting System. Active-duty service members, veterans, and
reservists who have been activated for at least 30 consecutive days are
automatically enrolled, but service members must register family members
and update their status.

In FY 2011, about 9.7 million beneficiaries were eligible for DoD medi-
cal care, and 5.5 million beneficiaries were enrolled in TRICARE. Care of
beneficiaries was provided through a network of 59 hospitals and medical
centers and 363 health clinics in the direct-care system, and almost 380,000
individual providers and more than 3,000 network acute-care hospitals in
the purchased-care system. There has been an increase in the number of
TRICARE enrollees (particularly retirees) assigned to civilian primary-care
managers because of a continued lack of resources and capacity in MTFs.
Of the 9.7 million beneficiaries in the United States, about 34% were
retirees and family members under 65 years old, 21% were retirees and
family members 65 years old or older, 21% were active-duty family mem-
bers, 14% were active-duty service members, 6% were National Guard or
reserve family members, and 4% were members of the National Guard or
reserves (TRICARE, 2011).

MENTAL HEALTH CARE IN THE DEPARTMENT OF DEFENSE

TRICARE authorizes a wide spectrum of practitioners to provide
mental health care to its beneficiaries, including “psychiatrists and other
physicians, clinical psychologists, certified psychiatric nurse specialists,
clinical social workers, certified marriage and family therapists, pastoral
counselors, and mental health counselors” (IOM, 2010b). The authorized
practitioners may deliver inpatient or outpatient care (including mental
health care, such as psychotherapy, psychoanalysis, testing, and medication
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TABLE 4-1 Mental Health Components of the Military Health System

MHS Component
Organizations

Descriptions

TRICARE

Force Health Protection
and Readiness

Defense Centers

of Excellence for
Psychological Health and
Traumatic Brain Injury

Uniformed Services
University of the Health
Sciences

Surgeons general of each
service

MHS offices and programs

TRICARE is a “health care plan using military health care
as the main delivery system.” It is “augmented by a civilian
network of providers and facilities” and provides services
to the “uniformed services, activated National Guard and
Reserve, retired military, and their families worldwide”
(TRICARE, 2012).

“The Deputy Assistant Secretary of Defense (DASD)

for Force Health Protection and Readiness (FHP&R) is

the principal staff assistant and advisor to the Assistant
Secretary of Defense (Health Affairs) for all medically
related Department of Defense policies, programs, and
activities. The office is responsible for deployment medicine,
force health protection, medical readiness, international
health agreements, deployment related health policy, theater
information systems, humanitarian and health missions, and
national disaster support” (FHP&R, 2012).

DCoE “assesses, validates, oversees and facilitates prevention,
resilience, identification, treatment, outreach, rehabilitation,
and reintegration programs for psychological health (PH)
and traumatic brain injury (TBI) to ensure the Department of
Defense meets the needs of the nation’s military communities,
warriors and families” (DCoE, 2012a).

The USUHS is the nation’s federal health sciences university.
It is focused on education, research, service, and consultation
specifically as they are related to military medicine, disaster
medicine, military medical readiness, and public health
during peace and war (USUHS, 2012).

The organization of the MHS includes the surgeons general
of the Army, Navy, Air Force, and Coast Guard. In the Army
and Navy, these three-star generals also have command

of their medical personnel, clinics, and hospitals. In all
branches, the surgeons general have overall responsibility for
the medical operations within their specific branches.

MHS offices and programs include

Chief Human Capital Office
Clinical and Program Policy
Council of Review Boards

Defense Health Board

Information Management
Innovation Investment Process
inTransition

Office of Strategy Management
Patient Safety Program

Physical Disability Board of Review
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management), acute care, psychiatric partial hospitalization, and residential
treatment center care.

Mental health care can also be described in terms of preclinical and
clinical care. Preclinical care is commonly called counseling, and the sev-
eral types of counseling are usually loosely defined. For example, service
members and their families have the opportunity to seek counseling from
chaplains, unit-embedded mental health care providers, community service
programs (Tanielian and Jaycox, 2008) and from such facilities as Marine
Corps counseling centers. The more formal route for clinical care is gener-
ally through MTFs in outpatient clinic or inpatient psychiatric-ward set-
tings (Tanielian and Jaycox, 2008). Costs of intensive outpatient programs
for mental health care that have become common in the private sector and
the VA may not be reimbursed under TRICARE. Instead, patients may need
to be referred to residential or inpatient care, which can be much more
expensive and farther away from home (DoD, 2007).

In response to previous reports that noted particular problems with
the education on and implementation of evidence-based practice guide-
lines (DoD, 2007; IOM, 2006), the MHS has worked to improve in these
respects. On the basis of recommendations from the DoD Task Force on
Mental Health (DoD, 2007), the MHS is pursuing implementation of
evidence-based practices, training and education, quality measures, and
monitoring (IOM, 2010a). The MHS has resolved to improve primary
care for mental health conditions by 2016. It also aims to make improve-
ments by increasing the number of providers that accept the purchased-care
portion of TRICARE by “bridging cultural differences between military
and civilian providers” and by increasing outreach to civilian providers
(TRICARE, 2011).

The DoD is also concerned with mental health care in the theater of
war and has undertaken research to try to gain a better understanding of
this topic. Since 2003, mental health advisory teams (MHATSs) have been
assembled annually in Iraq and, beginning in 2007, in Afghanistan to ob-
tain information on symptoms of PTSD, anxiety, and depression; on barri-
ers to care (including stigma); and on other mental health care issues in the
theater of war. The first three MHATs were sponsored by the U.S. Army
surgeon general and focused solely on Army soldiers. Starting with MHAT
IV in 2006, both soldiers and marines were sampled. In 2010, the MHAT
team included representation of the Army, Navy, and Air Force. It collected
anonymous survey results from soldiers and marines and from behavioral
health personnel in an effort to assess theater-wide mental health and well-
being, to examine the delivery of behavioral health care, and to provide
recommendations for sustainment and improvement of mental health care
(MHAT VII, 2011). It was found that about 20% of service members re-
ported symptoms of acute stress (PTSD), depression, or anxiety; that higher
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rates of psychologic problems and lower morale are associated with lon-
ger deployments, multiple deployments, and greater time away from base
camp; and that good leadership provides the support necessary to promote
positive mental health and well-being in the deployed (MHAT VII, 2011).

Services and Programs for PTSD

This section gives some examples of PTSD services and programs that
are commonly used in the DoD and provides an overview of the pathways
through which a service member is screened for PTSD, a diagnosis is made,
and treatment is instituted; it is not a catalog of all PTSD services and
programs provided by the DoD. It should be noted that no single source
within the DoD or any of the service branches maintains a complete list of
such programs, tracks the development of new or emerging programs, or
has appropriate resources in place to direct service members to programs
that may best meet their individual needs. However, a recent review by
Weinick et al. (2011) includes a list of DoD programs that address psycho-
logic health and traumatic brain injury. Of the 211 programs identified in
the review, 103 were PTSD-related programs for service members, veterans,
civilians, and their families. See Appendix C for a list of the PTSD-specific
programs offered in the DoD. (For a list of all programs in the DoD that
address psychologic health [including PTSD] and traumatic brain injury of
U.S. service members, veterans, and their families, see Appendixes A.1, A.2,
A.3, and A.4 of Weinick et al. [2011].)

Resilience Programs

DoD resilience programs help to prepare service members for stressful
encounters and traumatic events while they serve on military missions. The
goal of such programs is to reduce the number of service members who de-
velop mental health problems and to keep all service members as physically
and mentally fit as possible during deployment. DoD Directive 6490.05 im-
plemented combat and operational stress control (COSC) programs for all
services. Directive 6490.05 was reissued as Instruction 6490.05 (November
22,2011) Maintenance of Psychological Health in Military Operations “to
enhance readiness, contribute to combat effectiveness, enhance the physical
and mental health of military personnel, and prevent or minimize adverse
effects associated with combat and operational stress” (DoD, 2011a). It
included principles for COSC, procedures for COSC-specific education
programs, guidance for military leaders (including a command that lead-
ers ensure access to mental health services without stigma), a model for
delivering COSC programs, and guidance on surveillance and monitoring.
In addition, the instruction established specific requirements for the early
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detection and management of any “physical, emotional, cognitive or behav-
ioral reactions, adverse consequences, or psychological injuries of service
members who have been exposed to stressful or traumatic events in combat
or military operations” (DoD, 2011a).

The Navy and Marine Corps have a strong COSC program called Op-
erational Stress Control and Readiness (OSCAR), which has two specific
goals: to maintain an active force and to promote the health of service
members and their family members. The program works through mentors
who try to identify and assist fellow service members who have combat and
operational stress problems, extenders who are nonmental health clinicians
or chaplains, and embedded mental health personnel (Meredith et al., 2011;
U.S. Marine Corps, 2012). One resource through which Navy and Marine
Corps members can find assistance for mental health concerns is the Naval
Center for Combat and Operational Stress Control, which is part of the
Navy Bureau of Medicine and Surgery. The center promotes psychologic
resilience, recommends best practices for the diagnosis of and treatment
for PTSD, seeks to reduce stigma for service members who are looking for
or receiving mental health care, and provides support for family members.

In the Air Force, traumatic stress response teams have been established
to provide support to service members that are expected to be exposed
to traumatic situations (U.S. Air Force, 2006). The teams provide pre-
exposure consultations to units and communities and implement combat
stress control programs.

The Army has a long history of COSC and other resilience programs
and services that target prevention of PTSD and other stress reactions. It is
working to integrate a program called Comprehensive Soldier Fitness into
basic training. Comprehensive Soldier Fitness is “a structured, long-term
assessment and development program to build the resilience and enhance
the performance of every Soldier, Family member, and [Department of the
Army] civilian” (U.S. Army, 2012a). The program, which began in 2009,
focuses on positive psychology and building resilience. It includes an assess-
ment tool that provides a baseline for a soldier’s emotional, social, spiritual,
and family strengths. Specific resilience modules include institutional (life-
cycle) resilience training that is specific to the different phases of a soldier’s
career; operational (deployment-cycle) resilience training that prepares a
soldier for deployment; and family resilience training that prepares a sol-
dier and his or her family for the transition back from deployment. There
has been some controversy over the Comprehensive Soldier Fitness model.
Brunwasser et al. (2009) completed a meta-analysis to evaluate the effec-
tiveness of the Penn Resiliency Program, the program on which Compre-
hensive Soldier Fitness was based, for alleviating symptoms of depression
in youth; they concluded that the program showed modest and inconsistent
results. The Comprehensive Soldier Fitness program is not a research pro-
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gram, but there are concerns that it was launched without pilot testing, that
it was based on a model that was developed for a different population, and
that there are few data to indicate whether it promotes resilience (Eidelson,
2011; Quick, 2011). Some of the concerns have been addressed by the Of-
fice of Comprehensive Soldier Fitness, as described by Seligman (2011).
(See Chapter 5 for further discussion on prevention programs in the DoD.)

Screening and Diagnosis

The DoD has implemented a series of screenings and assessments dur-
ing the deployment cycle—the pre-deployment health assessment, the post-
deployment health assessment (PDHA), and the post-deployment health
reassessment (PDHRA). The pre-deployment health assessment was initi-
ated in 1998 and is administered within 60 days before deployment. It
documents general health information on each service member. A health
care provider reviews the service member’s responses and may refer him
or her for further evaluation if a health concern that may potentially af-
fect the service member’s ability to deploy is identified. However, there is
only one mental health question: “During the past year, have you sought
counseling or care for your mental health?” This question is of limited
usefulness for the assessment of predeployment mental health concerns (see
Chapter 6 for more discussion of predeployment screening). An affirmative
response to the question results in referral for an interview by a trained
medical provider who may then sign a form indicating medical readiness
for deployment.

During the 1990-1991 Gulf War, no system or screen was in place to
document exposure to environmental toxicants and therefore no records
to indicate exposures in the case of later claims of “Gulf War syndrome.”
To try to prevent that type of problem in the future, the PDHA was cre-
ated and implemented in 1998. The assessment is given to service members
within 30 days after they leave their assigned posts or after their return
from deployment. It documents exposure to toxic substances, such as pe-
troleum and chemical weapons, and questions on PTSD, depression, and
suicide were added in later iterations (GAQO, 2008b). The PTSD questions
(questions 10-14 on the screen) were drawn from standardized scales for
PTSD and depression with input from civilian and military subject-matter
experts. A service member completes the assessment independently, and a
health care provider then reviews the form, interviews the service member
about any identified deployment-related concerns, and makes referrals for
further evaluation if it is appropriate (GAO, 2008b).

In 2003, discussions regarding people who had various symptoms
that emerged months after they returned from deployment took place.
To capture the population, the DoD developed the PDHRA and began its
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implementation in 2005. Standard PTSD and depression questions were
added in later updates (questions 11, 12a—d, and 14a-b on the screen).
The assessment is administered 3—6 months after deployment and focuses
on latent health concerns of service members that have emerged after de-
ployment. Like the pre-deployment health assessment and the PDHA, the
PDHRA is first completed by the service member, who is then interviewed
by a health care provider about any deployment-related health concerns. If
it is appropriate, the service member is referred for further evaluation. The
PDHRA was first fielded in the Army in 2005 and is now administered in all
the services, including the National Guard and reserve components. Because
many service members have had repeat deployments, many have multiple
forms on file. Information from these screening instruments is centralized
in a database maintained by the Armed Forces Surveillance Center, which
allows researchers and health care providers to review them on a popula-
tion basis and individually.

About one-fourth of those deployed to Iraq and Afghanistan have
been National Guard and reservists (IOM, 2010b). Like active-duty ser-
vice members, National Guard and reserve service members are required
to complete the predeployment and postdeployment health assessments.
Because the PDHRA is administered 3—6 months after return from deploy-
ment and National Guard and reserve service members may have returned
to their civilian roles by that time, the PDHRA may be administered on
drill weekends or by telephone.

In 2006, the Periodic Health Assessment (PHA) was initiated for all
active-duty and selected reserve service members (DoD, 2004, 2006). Those
“who are not TRICARE beneficiaries and not eligible for services under
any DoD program, but who require further evaluations, treatments, care,
or clinical preventive services should be referred to their civilian health care
providers” (DoD, 2006). Reservists who are not part of the selected group
are given a similar periodic examination, the Reserve Component Periodic
Health Assessment. Both health assessments are annual screens to assess
changes in health status and medical readiness, especially changes in health
that may affect a service member’s ability to perform military duties. The
PHA and the Reserve Component Periodic Health Assessment are given by
a health care provider and include information about current and previ-
ous medical conditions, laboratory tests and other screening results (for
example, tests for cholesterol and triglycerides, vision, hearing, and dental
conditions), immunizations, and health behaviors (for example, tobacco
use, alcohol and substance dependence, occupational stresses, suicidal ide-
ation, and other mental health concerns). The health care provider reviews
the medical record and makes referrals for additional care or evaluation as
necessary (GAO, 2008a). The benefit of the annual screen for all service
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members is that it identifies changes in health status in people who have
not been recently deployed.

The committee heard during its open sessions about the controversy
associated with receiving a diagnosis of PTSD during deployment. In com-
bat settings, military mental health providers assess fitness for duty and
work with commanders who are focused on maintaining readiness, combat
power, and unit cohesion (Warner et al., 2011). Although traumatic-event
management—whose purpose is to decrease the effect of the potentially
traumatic event and prevent long-term adverse consequences—is provided
to individuals and units after an incident, military mental health providers
may be hesitant to diagnosis acute stress disorder (ASD) or PTSD in a war
zone. The committee heard that some possible explanations for this reluc-
tance include providers believing or being taught that PTSD cannot be di-
agnosed in the theater of war because the trauma is still ongoing, although
the termination of potential trauma exposure is not part of the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV)
diagnostic criteria (APA, 2000); some providers may feel pressure to evacu-
ate people who have PTSD from the theater of war, potentially adversely
affecting unit cohesion and readiness; and providers are encouraged to use
another less stigmatizing term for PTSD, such as combat stress reaction or
adjustment reaction, to explain symptoms of ASD or PTSD. In some cases,
the use of those terms might be accurate, but a potential consequence of
not diagnosing ASD or PTSD is the subsequent failure to then use appro-
priate evidence-based treatments for these disorders. For example, combat
stress reaction is treated through the use of the BICEPS model—brevity,
immediacy, centrality or contact, expectancy, proximity, and simplicity.
However, the BICEPS model does not include a recommendation for the use
of evidence-based cognitive behavioral treatments for ASD or PTSD, and
therefore, may result in the DoD overlooking or avoiding the use of treat-
ments that appear to have the strongest evidence for their efficacy for the
treatment of these disorders. Some mental health providers related concerns
from service members who believed that focusing on their trauma while
deployed would result in a loss of their ability to remain mission ready, and
some mental health providers thought that effective treatments in combat
settings would require hospitalization or aeromedical evacuation out of the
theater of war, and that some treatments for ASD and PTSD might increase
a service member’s risk for suicide. However, mental health providers do
not express the same reservations about the use of psychotropic and sleep
medications by a deployed service member as they did about the use of
cognitive behavioral therapy (CBT) in combat settings.

Screening for PTSD in the DoD most commonly uses questions from
the Primary Care PTSD (PC-PTSD) screen that are incorporated into lon-
ger surveys (such as the PDHA and the PDHRA) or the PTSD Checklist.
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However, committee expertise and interviews during the committee’s visit
to Fort Hood indicated that many patients who show symptoms of PTSD
are not identified through screens but through a family care physician, self-
referral, or referral from a family member, work colleague, or friend. After
a service member screens positive for PTSD, whether through a screen or
through an interview with a primary care provider, the service member is
often referred to a mental health professional for evaluation. Patients who
have been referred are to receive an initial evaluation within 24 hours and
a full evaluation within 14 days after referral. The diagnosis of PTSD can
be made only after a careful and comprehensive clinical evaluation per-
formed by a qualified professional, such as a psychologist or psychiatrist.
The interviewer should obtain details of chief complaints, lifetime history
of exposures to trauma, frequency and severity of symptoms of PTSD and
other morbidity, level of function (disability), quality of life, medical history
and present health, family and supports, recreation, personal strengths and
vulnerabilities, styles of coping with stress, and experiences in the military.

Many service members are returning from deployment in Operation
Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF), and a small
percentage of them are returning with PTSD and mental health concerns.
That is supported by data from a large population-based study of Army
and Marine Corps service members after deployment (Hoge et al., 2006).
The total study sample was made up of 16,318 OEF service members and
222,620 who served in OIF. The service members who screened positive for
PTSD on the PDHA (two or more affirmative responses to the four ques-
tions) made up 4.7% of those deployed to Afghanistan and 9.8% of those
deployed to Iraq (Hoge et al., 2006). In addition, data presented to the
committee showed that although the percentage of service members who
screen positive for PTSD on the PDHA or PDHRA has remained roughly
constant over the last year (about 10% of service members returning from
deployment report symptoms of PTSD), the number of referrals for ad-
ditional evaluation or treatment increased from 20% in 2005 to 40% in
2009 (Dinneen, 2011). It should be noted that not everyone who is given
a referral seeks treatment; 32% of those who are referred by MTFs for
outpatient mental health care do not activate the referral. As of the first
quarter of 2010, data indicate treatment rates are about 65% of those
referred (Dinneen, 2011).

Treatment

Service members can be treated for PTSD in numerous services, pro-
grams, and settings, including counseling centers, general inpatient and
outpatient mental health services, and specialized treatment programs. As
previously mentioned, the committee did not create a catalog of all the
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services, programs, and settings. However, a recent review of programs and
services for psychologic health in the DoD shows that 98 DoD programs
are specific to PTSD care for service members (Weinick et al., 2011). They
include programs that are DoD-wide and programs that are specific to the
Army, Air Force, Navy, Marine Corps, reserves, or National Guard. Treat-
ment for PTSD in the DoD is performed by a variety of health professionals,
in the theater of war and in other settings on and off base. Many service
members who have a diagnosis of PTSD receive counseling, medication, or
both at an outpatient setting through a mental health department (DCoE,
2012b; VA, 2012a). Figure 4-3 illustrates the different treatment pathways
available to service members who seek treatment for PTSD, and the path-
ways are discussed below.

Primary Care
On-Base

Treatment Mental

Health
Practitioner In Patient

Specialized

Programs Out Patient

Initial Diagnosis
with Olj-Base TRICARE Mental Health
Provider Providers Practitioners

VA Facilities ¢

Off-Base

Military
Treatment

*., OneSource

. Private
Practitioners

FIGURE 4-3 PTSD treatment pathways available in the DoD. Military OneSource
and care through private practitioners is available off base, but these treatment
options do not originate from an initial diagnosis and referral from an on-base pro-
vider. To distinguish these two treatment options from treatment through TRICARE
providers or VA facilities, a dotted line has been used to differentiate the different
treatment pathways.

4 Treatment for service members in VA facilities is rare, but it is an option.
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Additionally, an increasing number of programs and individual ser-
vice members use some form of complementary and alternative medicine
(CAM) to treat symptoms of anxiety, depression, and pain. McPherson and
Schwenka (2004) found that of 291 soldiers, retirees, and spouses who were
surveyed, 81% used one or more forms of CAM therapy. Of the respon-
dents who used CAM therapy, 16% used it for anxiety and 14% used it for
depression (PTSD was not specified as a condition to be treated). A larger
study of 1,305 active-duty and reserve Navy and Marine Corps person-
nel found that 37% has used at least one CAM therapy in the preceding
year, with herbal therapies being the most commonly used therapy (16%)
(Smith et al., 2007). Fifty percent of those using a CAM treatment reported
moderate or severe body pain; other medical conditions treated by CAM
therapies were not identified. The types of CAM treatments and therapies
are diverse and may include nutrition supplements and herbal supplements,
yoga, massage, or meditation alone or in combination. White et al. (2011)
using data from the Millennium Cohort Study found that of 44,287 military
participants, 39% reported using at least one CAM therapy, and that those
who used CAM therapies had more physician-based medical services (hos-
pitalizations and outpatient care) than those who did not use CAM thera-
pies, possibly because they report more health conditions and symptoms.

Omn Base

Service members can receive PTSD treatment on base from a primary
care provider, through referrals to mental health specialists or social work-
ers, and in both inpatient and outpatient treatment settings. The VA and the
DoD created a clinical practice guideline in 2010 to provide health care pro-
fessionals with algorithms and evidence-based practice recommendations to
guide their provision of PTSD treatment (VA and DoD, 2010). Although
the guideline does not have the same enforcement capabilities as policies, it
is expected that clinicians will adhere to this guideline in accordance with
their own clinical experience.

Primary care. Service members who seek help for PTSD symptoms are not
limited to on-base treatment through mental health professionals. In fact,
about 90% of service members who receive a diagnosis of a mental health
illness are seen in primary care settings (VA and DoD, 2010). The Clinical
Practice Guideline for Management of Post-Traumatic Stress suggests that
“Primary Care providers who identify patients with possible PTSD should
consider referral to a Mental Health or PTSD clinic” (VA and DoD, 2010).
The provider should consider a patient’s desire and preferences for the refer-
ral, the patient’s mental health status, and the severity of the mental health
symptoms and could consider initiating and monitoring such treatments as
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pharmacotherapy or supportive counseling. The guideline also suggests that
a multidisciplinary approach be taken that includes the patient’s primary
care provider.

The U.S. Army Medical Command has implemented a three-component
treatment model called RESPECT-Mil for the management of PTSD by
primary care clinicians. The training manual for the model follows the clini-
cal guideline described above (VA and DoD, 2010). In the RESPECT-Mil
treatment model, the primary care clinician is responsible for the recogni-
tion, diagnosis, and management of PTSD in the patient; is supported by
the work of care facilitators; and is responsible for continued support and
monitoring of the patient and communication with the patient and a behav-
ioral specialist (Oxman et al., 2008). As part of the RESPECT-Mil initiative,
primary care practices are working to include behavioral health consultants
in the clinical staff. The consultants provide in-clinic consultations and fo-
cused interventions for service members who need support. After diagnosis
and assessment, the primary care clinician presents a variety of treatment
options—counseling, medication, or a combination of both—and considers
patient preferences when drawing up a treatment plan. When a treatment
plan has been established, the primary care clinician will explain the role of
the care facilitator and offer continued services to coordinate and monitor
care (Oxman et al., 2008).

As of Fall 2011, RESPECT-Mil had been implemented in 32 of 37 Army
sites and in 84 primary care clinics. In the clinics where RESPECT-Mil
had been implemented, providers screened service members for PTSD and
other mental illness in more than 1.1 million separate clinical visits (DoD,
2011b). About 13% of the visits resulted in a positive screen for PTSD or
depression, and about 73% of those who screened positive received one or
more mental health diagnoses. As the DoD phases in its primary care model
of the patient-centered medical home—that is, a health care setting model
with goals of providing comprehensive primary care for all family members
and facilitating partnerships between the patient, his or her physician, and
members of his or her family (if appropriate) (Patient-Centered Primary
Care Collaborative, 2007)—it plans to use RESPECT-Mil as the basis of
its mental health care delivery (DoD, 2011b).

The Air Force has developed the Behavioral Health Optimization Pro-
gram (BHOP), which integrates mental health and primary care services
(U.S. Air Force, 2011). That has resulted in increased availability of mental
health services for service members and their families, and the program has
reduced stigma by making mental health care a routine part of primary
medical care. In surveys of BHOP patients, 97% indicated that they were
satisfied or very satisfied with their care. In addition to substantial reduc-
tions in psychologic distress, fewer than 10% of the patients had to be
referred to more intensive, specialty care services, and this suggests that
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integrated providers are able to manage the needs of most mental health
patients within the primary care setting (U.S. Air Force, 2011). A small
study by Cigrang et al. (2011) found that evidence-based treatments can be
delivered successfully in military primary care settings using the behavioral
health consultant model developed by the Air Force. Patients were referred
to the psychologist by primary care providers in an integrated primary care
and mental health clinic.

The Navy has also integrated mental health and primary care services
through deployment health clinics. Staff at the clinics include primary care
providers, psychologists, psychiatrists, social workers, and certified medical
assistants (Koffman, 2007). The clinics have been implemented at several
installations and provide several deployment-related services, including
care for PTSD and other mental health problems (Tanielian and Jaycox,
2008). The Navy has also piloted the Behavioral Health Integration Proj-
ect, whose purpose is to ensure continuity of care by placing mental health
service providers in primary care facilities. Mental health service providers
work as consultants to the primary care providers and “provide sailors with
short, focused assessments, brief interventions, skill training, and behav-
ioral change plans” (Meredith et al., 2011).

Mental health practitioners. Service members who screen positive for PTSD
symptoms on the PDHA or the PDHRA are referred to mental health prac-
titioners after a health assessment interview with a DoD health care profes-
sional (GAQ, 2006). The DoD employs psychiatrists, psychologists, social
workers, and other mental health professionals to diagnose conditions
in and treat service members who receive mental health referrals. Service
members can also be referred to services through case managers, mental
health triage, or buddy referral or by seeking care at the on-base military
behavioral health care clinic.

As previously mentioned, a recommended treatment algorithm is de-
tailed in the Clinical Practice Guideline for Management of Post-Traumatic
Stress (VA and DoD, 2010). Once treatment options have been discussed
and the patient and provider agree upon goals and expectations for treat-
ment, the mental health professional should determine the optimal setting
for the care and treatment plan. Beginning with the first-line treatment of
psychotherapeutic interventions, pharmacotherapy, or both, the clinician is
directed by the treatment algorithm to reassess the patient’s symptoms in
order to appropriately modulate the level of care being provided based on
symptom severity. Qualified mental health professionals are encouraged to
adhere to evidence-based treatment guidelines such as CBT. For a detailed
description of psychotherapy treatment options, see Chapter 7. Personal
specialization and training often dictate the treatment options provided by
each clinician. Psychiatrists are incorporated into the treatment plan when
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psychiatric medications are a part of the treatment plan, though they too
are capable of delivering psychotherapy and counseling as part of a service
member’s treatment plan. Social workers also provide treatment through
individual, group, and family counseling; triage of symptom severity; and
fit-for-duty assessments of service members.

Specialized PTSD treatment programs. On some bases, service members
may be referred to specialized PTSD programs. These programs include in-
patient and outpatient services, depending on severity of the case. Hospitals
with psychiatric wards are able to provide inpatient psychiatric acute treat-
ment to patients not on active duty and patients who have TRICARE Prime
coverage. That is accomplished through teams of psychiatrists, nurses,
case managers, and other relevant professionals who provide counseling
and pharmacotherapy to stabilize the patient’s condition. At Fort Hood,
for example, services include diagnostic evaluations, psychotherapy, phar-
macotherapy, occupational and physical training, and medical referrals as
needed (U.S. Army, 2012b).

For service members who need longer-term facilitated medical support
in an inpatient setting, the Warrior Transition Unit was created by the Army
in 2007 to help transition the service member either back to active duty or
out of the military. Nurse case managers coordinate medical appointments
and treatment, including pharmacotherapy, cognitive therapy, and CAM
treatments (Saito, 2011).

Several other treatment programs are available on base or on an instal-
lation. The National Intrepid Center of Excellence, a clinic on the campus
of the Naval Support Activity in Bethesda, Maryland, supports patients
who have traumatic brain injury and associated psychologic health condi-
tions such as PTSD (Miller, 2011). It uses an interdisciplinary approach that
includes several types of services, such as counseling, medication, physi-
cal rehabilitation, CAM treatments, nutrition, art therapy, and spiritual
consultation. Specialized care programs for PTSD and trauma spectrum
symptoms are offered through the Deployment Health Clinical Center
and consist of a 3-week, intensive, integrative program that uses CBT and
iRest yoga nidra meditation techniques—a manualized multistage treat-
ment protocol developed specifically for combat veterans (Carnes, 2011).
The restoration and resilience program at Fort Bliss is a 6-month program
that focuses on retaining soldiers who would otherwise receive medical
discharges (TRICARE, 2008). Because it is a 6-month program, it has
been both criticized for its length and applauded for its comprehensive-
ness, but it has proved very hard to export to other installations. The South
Texas Research Organizational Network Guiding Studies on Trauma and
Resilience (STRONG STAR)—funded by the DoD’s Psychological Health
and Traumatic Brain Injury Research Program—is working toward early
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interventions that can be used for the detection and prevention or treatment
for PTSD (STRONG STAR, 2012a). The consortium of STRONG STAR
experts is using clinical trials, exploratory and preclinical studies, and two
evidence-based therapies (prolonged exposure [PE] and cognitive processing
therapy [CPT]) to treat people for PTSD. The studies are being carried out
in several locations, primarily in San Antonio and Fort Hood (STRONG
STAR, 2012b).

Military bases may also offer outpatient treatment facilities that spe-
cialize in PTSD care with a focus on diverse kinds of treatments. Many
programs use aspects of the evidence-based psychotherapy treatments rec-
ommended by an established clinical guideline (VA and DoD, 2010), but
many integrate CAM. Anecdotal evidence is often supportive; however,
few programs are consistent among service branches or at military bases
of the same branch and many lack evaluation or grounding in randomized
controlled trials. During a site visit to Fort Hood in September 2011, the
committee learned that the waiting lists for on-base specialized treatment
programs can be long; this indicates a need for these programs to meet the
treatment preferences for service members and an imperative to assess the
programs in an effort to ensure the treatment regimens are evidence based
and effective.

Off Base

Off-base treatment for PTSD is usually coordinated by on-base case
managers. The managers ensure a continuum of care by providing over-
sight of off-base appointments and by keeping informed of treatments that
a service member receives from contracted TRICARE providers or at VA
facilities. Service members may also seek care through mental health prac-
titioners in a private practice setting or through Military OneSource, but
these services are not reported to the case managers and do not become a
part of the DoD mental health record.

TRICARE network providers. TRICARE network providers include psy-
chologists, psychiatrists, counselors, and social workers. Treatment avail-
ability depends on the population of mental health professionals who are
practicing in the area around each military base. Service members must
receive a referral from their primary care manager or behavioral health
care clinic for approval to receive treatment from network providers. Care
and appointments are organized by the network case managers. TRICARE
reimburses providers for a variety of treatment options that are consistent
with the VA/DoD guideline (VA and DoD, 2010), including psychotherapy
and medication management; however, the treatment options provided to
the service member depend on the individual practice and experience of
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the providers. Thus, it is difficult to establish whether the clinicians are
practicing evidence-based treatment, and, if they are, whether the treatment
is effective. Communication between on-base case managers and off-base
TRICARE providers is limited by patient confidentiality concerns and the
reporting habits of individual providers, and this makes it difficult to coor-
dinate care between the two treatment sites and to ensure patients receive
the best available care.

Treatment for service members in VA facilities. In some cases, active-duty
service members are referred to VA treatment facilities for their PTSD care.
These facilities generally provide a focus that local DoD facilities lack. For
example, the Women’s Trauma Recovery Program in Palo Alto, California,
is a resource for women who have experienced military sexual trauma and
have PTSD. An active-duty service member may also use a VA facility if the
facility has available bed space in specialized intensive PTSD programs to
handle DoD overflow. TRICARE pays for treatment of active-duty service
members at these facilities.

Military OmneSource. Military OneSource is an Internet-based and in-
person resource that offers assistance with a broad array of issues, such as
money management, employment, education, child care, family relation-
ships, relocation, and deployment. For active-duty service members who
do not wish to receive counseling from military mental health profession-
als or TRICARE contractors, Military OneSource can provide up to 12
complimentary face-to-face counseling sessions for each service member
per specific problem. Counseling options are also available online and by
telephone. Because this is a confidential service, care coordination between
Military OneSource and other off-base or on-base providers depends on the
information shared by the service member.

Private practitioners. Another option for service members who do not
wish to receive treatment from DoD-affiliated programs or clinicians is
to seek mental health care from private practitioners. As civilians who
are not contracted by TRICARE or employed by the DoD, these mental
health practitioners are not bound by the established VA and DoD guide-
line (VA and DoD, 2010). TRICARE will not cover treatment by private
practitioners, and the practitioners are not expected to report diagnosis or
treatment progress to the DoD.

In the Theater of War

A stakeholder report from the MHS states that “each quarter, approxi-
mately 5,000 deployed service members receive about 14,000 mental health
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encounters while in the theater of operations” (MHS, 2012). Mental health
care in each of the services is provided in the combat theater by embed-
ded psychiatrists, psychologists, social workers, mental health specialists,
psychiatric nurse practitioners, occupational therapists and technicians, and
general-practice doctors and clinicians. Chaplains are unique in that they
train and deploy with the military unit to which they are assigned; they may
provide informal counseling and routinely refer service members to more
formal mental health resources and treatment facilities in deployed settings
(Tanielian and Jaycox, 2008).

Most embedded mental health providers are deployed as part of COSC
teams. For the Navy and Marine Corps, mental health teams are integrated
at the regiment level as part of the OSCAR program. The Army uses a dual-
provider structure; each division has a psychiatrist and a senior noncom-
missioned officer, supported by a unit-embedded behavioral health officer
and an enlisted mental health specialist (Tanielian and Jaycox, 2008). Air
Force behavioral health personnel may attach to and deploy with Army
units to supplement and support personnel. In support of OEF in-theater
mental health services, the Air Force provided 62% of mental health assets
and the Army and the Navy 35% and 3%, respectively (MHAT VII, 2011).
A combined total of 147 mental health providers from all services were
deployed during the joint-MHAT VII assessment, for an overall staffing
ratio of one mental health provider to 646 service members (MHAT VII,
2011). Although the ratio varied by service—for example, the Army mental
health care model indicated the ratio was about one mental health provider
to every 700-800 soldiers—this staffing ratio was found to be adequate.
Findings from the latest joint MHAT indicate mental health personnel
have provided more mental health services to service members outside the
combat-stress control unit location than in previous years, but substantial
barriers remain for both providers and users regarding acceptance and
implementation of telehealth technologies (MHAT VII, 2011). Research is
ongoing to improve understanding of the characteristics of mental health
encounters in the theater of war.

Theater Mental Health Encounter Data is a pilot program developed
and implemented by the integrated mental health practitioners who were
part of the 1st Marine Division OSCAR team deployed in Iraq from Janu-
ary 2006 to January 2007. Overall, the 9 psychiatrists and 10 psychologists
in the embedded team documented 3,180 encounters with 1,336 service
members (Conway et al., 2011). Larson et al. (2011) used Theater Mental
Health Encounter Data to investigate the incidence and types of mental
disorders that service members presented with in theater. They found that
82 of the 1,078 service members who had been seen by a division psychia-
trist or one of the mental health providers were given an initial diagnosis
of PTSD while in theater.
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Provider Training

Training military and civilian mental health care providers to give
excellent PTSD care is an important goal of the DoD. Training includes
educating providers in the nuances of military terminology and culture so
treatment is oriented toward the experiences of service members and their
families. Below are some examples of training opportunities in the DoD.
Some of the barriers to training are discussed in Chapter 9.

In 2010, the Office of the Assistant Secretary of Defense issued a
memorandum to the surgeons general of the Army, Navy, and Air Force, the
director of the Marine Corps Staff, and the director of Health and Safety of
the U.S. Coast Guard (DoD, 2010). The memorandum provided guidance
on training regarding PTSD and acute stress disorders. The key recommen-
dation is that all mental health providers have formal training in evidence-
based psychotherapies that is consistent with the VA/DoD Clinical Practice
Guideline for Management of Post-Traumatic Stress (2010); however, no
instructions were provided on how to track the training or to whom this
would be reported. It also suggested objectives for the implementation
of treatment and guidance for achieving military culture competence, for
obtaining clinical consultation after training, and for continuing education
opportunities (for example, through training events offered by DCoE).

Specific training in evidence-based care for PTSD is available through
several sources. The USUHS Center for Deployment Psychology conducts
workshops and courses and issues certifications to military and civilian
health care providers. Training modules include the assessment of PTSD,
the etiology of PTSD, and an overview of evidence-based treatments for
PTSD. In collaboration with Widener University, they also offer a 6- to
12-month post-master’s degree certificate program that aims to give health
care providers knowledge of best clinical practices for addressing the be-
havioral health needs of service members, veterans, and their families.
Training seminars and courses are provided through other platforms. The
DCoE posts information on training events for specific PTSD therapies
(such as PE, CPT, and virtual reality exposure therapy) that are geared to
mental health care providers (DCoE, 2012c¢). DoD providers can access an
Internet-based curriculum offered by the VA called PTSD 101 (VA, 2012b).
This online course covers such topics as background and assessment of
PTSD, clinical practice guidelines, treatments, specific traumas that increase
risk of PTSD and other mental health problems, consideration of special
populations, and general health care information. DoD and VA health care
providers can earn continuing education credits for several of these mod-
ules. A series of training conferences that are geared specifically to chaplains
and clergy have been developed. The goal of these conferences is to train
chaplains and clergy to recognize PTSD symptoms and other service-related
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mental health conditions so they can refer personnel to appropriate care
(GAO, 2011a).

Training for TRICARE contractors is variable. There are optional
conferences, workshops, and Internet-based training options, but none is
mandated. A recent Institute of Medicine (IOM, 2010a) report, Provision
of Mental Health Counseling Services Under TRICARE, recommended that
TRICARE implement a mental health quality monitoring and management
system. The system would require TRICARE mental health counselors to
meet several criteria—including minimum education, licensure, and clini-
cal experience requirements—and would involve “a systematic process for
continued professional education and training to ensure continuing im-
provement in the clinical evidence base and accommodation of the changing
needs of the TRICARE population” (IOM, 2010a).

TRANSITIONING BETWEEN THE DEPARTMENT
OF DEFENSE AND THE DEPARTMENT OF
VETERANS AFFAIRS HEALTH CARE SYSTEMS

An estimated 2.6 million service members were deployed in OEF and
OIF from October 2001 through September 20, 2011 (GAO, 2011a); as of
2008, at least 868,000 OEF and OIF service members (including National
Guard and reservists) had left active duty (IOM, 2010b). Generally, those
who are eligible to receive care through the VA have either been discharged
from active duty in the armed forces (see Box 4-1 for eligibility) and tran-

BOX 4-1
Eligibility for Department of Veterans Affairs Health Care

Veterans who may qualify for health care benefits offered through the VA
include those who served under active-duty military service in the Army, Navy,
Air Force, Marines, or Coast Guard (or Merchant Marines during World War 1)
and reservists and National Guard members who were called to active duty by a
Federal Executive Order. Benefits depend on the veteran’s priority status, which
is based on a number of factors including service-connected disability, income,
or other special status. All veterans who have served in a theater of combat op-
erations within the past 5 years from the date they apply for VA health care are
eligible. Other factors that qualify include separation from the service for medical
reasons or hardship, discharge from the service due to disability, former prisoners
of war, Purple Heart Medal recipient, receiving a VA pension or disability benefits,
and receiving state Medicaid benefits. A person who has been discharged under
dishonorable conditions is not eligible for benefits through the VA.

SOURCE: VA, 2012b.
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sition to the VA only once, or return from activated deployment with the
National Guard or reserves and are immediately eligible for VA care. In
select cases multiple transitions between DoD and VA health care occur.
That particularly affects National Guard and reserve members who have
been activated and deactivated more than once. Some retirees may also
choose to receive portions of their care from the DoD (through purchased
TRICARE services), from the VA, or in the private sector if they have other
medical coverage with Medicare or employer-provided plans.

Veterans who are enrolled in the VA have access to a comprehensive
medical benefits package that includes a range of outpatient and inpatient
services. Once enrolled, the veteran remains enrolled and is able to access
health care at any VA facility in the United States.

A service member’s transition from active duty to the VA is supported
in several ways. In recent years, the VA has expanded its efforts to reach
out to veterans transitioning from service in OIF and OEF. Special OIF and
OEF outreach teams have been funded and established in every VA facil-
ity. The teams work with staff from VA’s community-based readjustment
counseling service centers (usually called Vet Centers) to seek out veterans
recently discharged from active-duty status, including those in reserve com-
ponents. A VA facility near a military base may also assign VA staff at an
MTF to facilitate the transfer of injured service members to VA care as they
are discharged.

VA personnel are present during the administration of the PDHRA to
National Guard and reserve service members so that the service members
can get information about eligibility for VA benefits and make follow-up
appointments at VA facilities. The VA coordinates with the DoD to receive
dates and locations of PDHRA administration, the number of service mem-
bers referred to VA facilities, and copies of the PDHRA for people who
access VA health care (GAO, 2008b). If a service member completes the
PDHRA through a telephone interview, a VA benefits brochure, a copy of
the PDRHA, and contact information of a VA liaison is mailed out after
the interview (GAQ, 2008b).

The Federal Recovery Coordination Program was originally conceived
as an effort to ensure care coordination for severely wounded and ill OEF
and OIF service members, who will most likely be separated from the mili-
tary because of their conditions (including PTSD). The program, housed in
the VA, has provided services to only a very small number of separating
service members and veterans (about 2,000), but its goal is to use federal
recovery coordinators as the points of contact for patient case managers
in the DoD, the VA, and any other case management programs to monitor
and coordinate both the clinical and nonclinical services needed by pro-
gram enrollees (GAO, 2011b). Two Government Accountability Office
(GAO) reports (2011¢,d) cited challenges in program enrollment, staffing
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needs, caseloads, and placement locations. The reports indicated there were
substantial coordination problems with other DoD and VA programs that
could result in duplication of effort, inefficiency, and confusion of enrollees.
A third GAO report (2011¢) on integrating DoD and VA care coordination
programs was also critical of the lack of collaboration between the two
departments in terms of case management and care coordination. The com-
mittee notes that the Federal Recovery Coordination Program only serves
a very small number of service members and veterans. Such efforts need to
be carefully scrutinized as to their effectiveness before they are more widely
implemented; the lack of such effective programs means that many service
members and veterans are underserved.

THE DEPARTMENT OF VETERANS
AFFAIRS HEALTH CARE SYSTEM

Treatment for PTSD and other mental health conditions is an important
part of the VA’s mission of providing medical care to eligible veterans. In
FY 2010, an estimated 790,000 veterans were identified as having a service-
connected mental health disorder (GAO, 2011a). During FY 2010, 438,091
veterans (includes those service-connected for PTSD and those not service-
connected for PTSD) were treated for the disorder in the VA health care
system (NEPEC, 2011a). The latter made up 8.4% of all users of VA health
care services, and the number was more than double the number treated for
PTSD in FY 2002 (NEPEC, 2011a). That increase is directly related to the
influx of veterans returning from deployments in OIF and OEFE. During FY
2010, 82,239 veterans of OIF and OEF are known to have received PTSD
services through the VA health care system; they amounted to 24.6% of
all OIF and OEF veterans using the system (NEPEC, 2011a), although this
underestimates the actual number because reporting from the Vet Centers
is incomplete. Many of the 191,501 veterans who were reported to have
used the Vet Centers received care for PTSD, but many of them are not
included in the previously cited figures (see the discussion of Vet Centers
later in this chapter). Data are not available on the number of people who
use Vet Center services and have received a diagnosis of PTSD. Although
the VA has built a system of specialized programs focused on treatment for
PTSD, most of PTSD-related services are offered in general mental health
and medical settings.

Organization

The VA is the second largest cabinet-level department in the federal
government (the DoD is the largest) and has, in the aggregate, the largest
health care system in the United States. Like other federal departments,
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the VA accomplishes its mission through subcabinet agencies. The three
primary subcabinet agencies in the VA are the Veterans Health Administra-
tion (VHA), the Veterans Benefits Administration (VBA), and the National
Cemetery Administration (see Figure 4-4).

The VHA has about 239,000 full-time employees—more than 80% of
the VA’s staff—and 53,000 independent licensed health care practitioners
(VA, 2012¢). The VHA accounts for about half of VA expenditures. The
VHA provides health care services for enrolled eligible veterans through a
fully integrated system of health care delivery assets. Those assets include
152 VA medical centers that typically are composed of an acute-care hospi-
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FIGURE 4-4 A partial representation of the Department of Veterans Affairs orga-
nization (only selected offices and services are depicted).
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tal, an array of hospital-based clinics, a community living center (a skilled
nursing facility), and various rehabilitation or other specialized treatment
facilities (VA, 2012d). The VHA also manages more than 40 domiciliaries
(residential care facilities) for veterans who have mental health or other
long-term care needs, nearly 1,400 associated community-based outpatient
clinics (VA, 2012d), and about 300 Vet Centers (VA, 2012¢). A substan-
tial amount of mental health care is provided in hospital-based primary
care clinics and the community-based outpatient clinics, as well as the Vet
Centers.

The VBA manages an array of programs that provide financial, edu-
cational, and employment assistance, and other services, such as compen-
sation, pension, and survivors’ benefits, home loan guaranties, and life
insurance coverage. The National Cemetery Administration is responsible
for operating the 131 national cemeteries and providing oversight and
management of the 33 soldiers’ lots, confederate cemeteries, and monument
sites in the United States (VA, 2010a).

The VA health care system is organized into 21 veterans integrated
service networks (VISNs) (Kizer and Dudley, 2009). The VISNs are the
system’s basic operating units. Each VISN is responsible for the care of the
population of veterans living in a defined geographic area of the United
States and its possessions. The VISNs provide health services through their
component VA medical centers, community-based outpatient clinics, and
other care delivery assets, including an array of contractual relationships
and partnership with private health care providers. Administrative and
budgetary authority for the provision of services in the VHA rests with the
VISN directors. The medical centers also oversee and distribute payments
for contractual health care services provided to veterans.

An initiative to establish the community-based outpatient clinics was
launched in the middle 1990s to increase access to care by establishing clin-
ics in locations that were more geographically convenient for veterans than
the large VA medical centers. The community-based outpatient clinics now
provide both primary care and mental health care in most locations. Each
community-based outpatient clinic is administratively and financially linked
to a VA medical center where there is generally an integrated mental health
care service or a set of clinical services (for example, psychiatry, psychology,
social work, and nursing) that collaborate to provide and manage mental
health services. The local mental health service manages and provides
most of the treatment services for PTSD. The VA health care system uses
a system-wide electronic health record, the VistA—Computerized Patient
Record System, and a common comprehensive administrative database in
which all medical contacts are documented (for example, outpatient en-
counters, inpatient stays, and residential stays).

As of September 30, 2011, there were about 22.2 million living U.S.
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veterans, 8.3 million (37%) of whom were enrolled in the VA health care
system (VA, 2011a); of these, about 5.2 million were treated by the VA
during FY 2010 (GAO, 2011a). More than 80% of enrolled veterans over
65 years old are Medicare beneficiaries, and more than 25% of VA health
care enrollees are beneficiaries of two or more non-VA federal health plans
(such as Medicare, Medicaid, TRICARE, and the Indian Health Service)
(Kizer, 2012). Relatively few VA health care beneficiaries are also enrolled
in employer-provided health plans or have other private health insurance
coverage. Thus, not every VA health care enrollee receives treatment in a VA
facility every year, but over the course of 3 years, most do use VA services
at some point. Unlike TRICARE for military retirees, spouses, and depen-
dents, any dependents of veterans are not covered for health care services
by the VA health care system except when services (such as marriage and
family counseling) are a necessary part of treatment for a veteran and in
a few other special situations (for example, spina bifida care for children
of Vietnam veterans exposed to Agent Orange). The VHA’s Vet Centers
provide some care for PTSD, but other mental health services are generally
not provided in these counseling centers, although a VA staff psychiatrist
may go to the center to see patients. VA medical center clinical staff who
see patients at the Vet Center enter data on the encounters into the VA
medical record.

Vet Centers

As previously discussed, the VHA provides services through about
300 Vet Centers located throughout the United States and its possessions.
The Vet Centers were formally established by an act of Congress in 1979,
and were, by design, not aligned under the management of local VA medi-
cal centers (as shown in Figure 4-4). The intent was that they would be
perceived as community centers where veterans could get “help without
hassles” and not be stigmatized by receiving counseling or behavioral
health services. They were originally targeted to serve only Vietnam veter-
ans, many of whom had PTSD or other readjustment issues, but they have
expanded their mission to include veterans of all conflicts.

Vet Centers are designed to assist in the continuing and successful read-
justment of veterans to civilian life. That includes counseling, assessment,
and rehabilitation services for veterans and, in some cases, family members.
Vet Centers maintain records that are different from those of the medical
system, and data cannot be combined across the VA medical and Vet Center
systems. A separate Vet Center central office is responsible for oversight
and evaluation, which includes developing policy and planning, and has
administrative and budgetary authority over the Vet Centers. During FY
2010, 191,508 veterans and family members made 1,273,035 visits to Vet
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Centers (VA, 2012e). Reportedly, 39% of Vet Center service recipients do
not use VA medical services (Batres, 2011).

The VHA and Vet Centers have different policies with regard to PTSD
treatment. Although VHA mental health services are seldom carried out in
Vet Centers, each Vet Center must have an external clinical consultant who
is required to perform at least 4 hours of clinical consultation each month.
Providers in Vet Centers include social workers, clinical psychologists,
mental health counselors, professionally trained counselors, and counsel-
ing therapists (VA, 2011b). Counseling services provided in these venues
focus on assisting combat veterans in readjusting from military to civilian
life (GAO, 2011a). Specifically, to ensure that providers are performing
high-quality counseling, it is Vet Center policy for team leaders or clini-
cal coordinators to conduct monthly reviews of randomly selected patient
clinical records for each full-time provider (VA, 2002b). Vet Center policy
also requires providers to review patient treatment plans (including type
and estimated duration of counseling or therapy and expected outcomes)
during the first five visits and then at least once every 6 months thereafter
(VA, 2002a). Of the randomized sample, nearly 90% of records had a cur-
rent treatment plan.

Most Vet Centers reported using the DSM or a combination of the
DSM and validated instruments such as the PC-PTSD screen and the PTSD
Checklist, to screen for PTSD. Although VHA policy mandates that all
veterans who have PTSD must have access to CPT or PE in VHA facilities
(VA, 2008), Vet Centers are not required to have these therapies available,
although many of them do. In a survey of 27 Vet Centers, 21 had provided
one or more forms of evidence-based therapy (VA, 2011b).

In FY 2010, an estimated 41% of veterans who were enrolled in the VA
health care system were living in rural areas (GAO, 2011a). To support vet-
erans and their families who live in these areas in the contiguous 48 states,
Hawaii, and Puerto Rico, the VA has a fleet of 70 mobile Vet Centers. The
mobile units increase access to readjustment counseling and other services
and are equipped with satellite dishes, audio-visual equipment, multiple
telephone lines, dedicated fax lines, laptop computers, encrypted computer
lines, and wireless Internet (Tyson and VA, 2009). The interior of a mobile
unit is divided into private counseling rooms that can be used for individual
or small-group counseling sessions (VA, 2012f).

MENTAL HEALTH CARE IN THE
DEPARTMENT OF VETERANS AFFAIRS

In FY 2011, the VA employed an estimated 21,000 mental health care
providers (GAQO, 2011a). The VHA offers a broad array of services, includ-
ing all the primary and specialized medical and mental health services that
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are commonly offered through comprehensive health care systems in the
United States. It also offers vocational rehabilitation services; services that
address homelessness; prevention, screening, diagnosis, treatment, and re-
habilitation services for veterans who have PTSD; and comprehensive eval-
uations of veterans who are applying for compensation because of PTSD
that was caused or aggravated by their time in service. The comprehensive
PTSD evaluations are used to support the efforts of the VBA to adjudicate
claims for service connection of veterans’ PTSD. Most of these services are
provided by VHA staff, but occasionally local VA medical centers contract
with community providers to provide services. In 2007, to increase the
availability of mental health services, the VA required its mental health
clinics to provide information about regular hours of service, such as early
morning, evening, and weekend appointments.

From 2006 through 2010, an estimated 2.1 million veterans received
mental health care from the VA, 10% of whom were OEF and OIF veterans
(GAO, 2011a); of all OEF and OIF veterans receiving any health care dur-
ing this S-year period, 38% received mental health care (GAO, 2011a). In
FY 2010, the five most common mental health diagnostic categories were
adjustment reaction (including PTSD), depressive disorder, episodic mood
disorder, neurotic disorder, and substance abuse disorder. Some veterans
may have received a diagnosis of more than one mental health disorder.

Policy expectations for PTSD services are detailed in the VHA hand-
book Programs for Veterans with Post-Traumatic Stress Disorder (PTSD)
(VA, 2010b). The VA funds several national evaluation centers that are
responsible for, among other tasks, evaluations for specific categories of
mental health services and programs, including some PTSD programs. In
addition, the VA National Center for PTSD (discussed below) sponsors and
promotes research on associated factors and treatments, training, and edu-
cation; participates in the development of clinical practice guidelines; and
disseminates information to the public on PTSD. Vet Center representatives
collaborate with the National Center for PTSD and have participated in the
development of clinical practice guidelines.

Whereas the VHA is responsible for providing care and services to
veterans for PTSD, the VBA evaluates and adjudicates all claims for PTSD
service connection and pays pensions awarded to veterans whose PTSD
is found to be service connected. The VBA also provides rehabilitation
services for those who are substantially impaired by PTSD that is service
connected. That includes evaluation services, educational and vocational
training services, vocational rehabilitation services, and other support-
ive services necessary to rehabilitate veterans who have service-connected
PTSD and maintain them at the highest possible functional level. VBA staff
provides some of the initial evaluation services and act as case managers
in the rehabilitation process. Most services are provided through payments
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by the VBA to educational, vocational, and rehabilitation institutions or
service providers. The VBA also provides additional services for patients
who have PTSD, such as loans, non-service-connected pensions, and GI
Bill educational benefits. Those services are available for all veterans with
PTSD, regardless of whether their PTSD has been adjudicated as being
service-connected.

In July 2011, the VHA announced a reorganization of mental health
support in the VHA Central Office in Washington, DC. The VA realigned
the VHA to enhance effective oversight and to improve support of the
VA’s health care programs, including mental health programs (Schoenhard,
2011). The Office of Mental Health Operations (OMHO) in the Office of
the Deputy Undersecretary for Health for Operations and Management was
established to ensure there is a structure for implementing mental health
policies developed by the VHA. The OMHO reports directly to the deputy
undersecretary for operations and management who is also the direct su-
pervisor of all the VISN directors (see Figure 4-4). That makes one admin-
istrative entity responsible for ensuring that organizational priorities related
to mental health care are met. In the reorganization, the OMHO will be
responsible for monitoring compliance and providing technical assistance
to networks to support implementation of national policies. Priorities re-
lated to mental health treatment, services, and policies will continue to be
guided by the Office of Mental Health Services, which will work closely
with OMHO to support common efforts. The realignment is expected to
reduce variation in the delivery of mental health services throughout the
system. The Office of Mental Health Services will also take the lead in the
VHA’s joint participation with the DoD in the development and dissemina-
tion of evidence-based practice guidelines for the screening and diagnosis
of and treatment for PTSD.

PTSD Services and Programs

After the Vietnam War, a small number of medical centers developed
local specialized treatment programs for PTSD. In the mid 1980s, congres-
sional funding spurred the expansion of the number of such programs
throughout the VA health care system. The programs were locally devel-
oped and were largely distinct from one another in organizational structure
and treatment approach. They were predominantly residential or inpa-
tient programs that drew patients from large geographic areas. During the
1990s, centralized seed money and local initiatives led to an expansion
of outpatient PTSD programs. PTSD outpatient clinical teams that had
uniform staffing patterns and expectations were established. However, the
deployment of specialized PTSD programs in the VHA health care system
was uneven and varied among the VISNs; some VISNs had established
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specialized programs, but others had done little specialized programming.
Box 4-2 provides a selected list of programs and services offered by the VA.
Many of the programs and services—especially those that are not special-
ized treatment programs—are not PTSD specific, but provide benefits and
services that may be applicable to persons who have PTSD or other mental
disorders.

BOX 4-2
Selected Examples of VA Programs and Services for PTSD?
Prevention:
LifeGuard

Families OverComing Under Stress (FOCUS)

FOCUS (couples version)

Moving Forward: A Problem-Solving Approach to Achieving Life’s Goals
Psychological First Aid Manual for Direct Care Staff

Specialized Outpatient Treatment:
PTSD Clinical Teams
Substance Use PTSD Program
Women’s Stress Disorder Treatment Team

Specialized Intensive Treatment:
Evaluation and Brief Treatment PTSD Unit
PTSD Day Hospital
PTSD Domiciliary
PTSD Residential Rehabilitation Program
Specialized Inpatient PTSD Unit
Women'’s Trauma Recovery Program

Rehabilitation, Readjustment, and Disability?:
Vocational Rehabilitation and Employment Program
Compensated Work Therapy
Individual Placement and Support
Specialized Homelessness Services
Strength at Home
Stand Down
Supportive Housing Services
Community-Supported Homeless Prevention Programs
Vet Centers

2This is not a comprehensive list of programs offered by the VA, and not all those listed are
exclusively for persons who have PTSD.
bThese programs are discussed in more detail in Chapter 8.
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During FY 2010, the VA provided medical care to 5,232,182 veterans,
of whom 438,091 (8.4%) received care for a diagnosis of PTSD (NEPEC,
2011a). Spurred by the return of large numbers of veterans from OIF and
OEF, the VA has substantially increased the number of services for veterans
who have PTSD and worked to improve the consistency of access to such
services. Every medical center and at least the largest community-based
outpatient clinics are expected to have specialized PTSD services available
on site. Mental health staff members devoted to the treatment of OIF and
OFEF veterans have also been deployed throughout the system (Zeiss, 2011).

The National Center for PTSD is a VA-funded center of excellence
for PTSD (VA, 2012h). Created in response to a congressional mandate in
1989, the center is made up of seven divisions around the United States—the
Executive Division, the Behavioral Science Division, the Clinical Neurosci-
ences Division, the Dissemination and Training Division, the Pacific Islands
Division, and the Women’s Health Sciences Division (VA, 2012i)—which
“provide a unique infrastructure within which to implement multidisci-
plinary initiatives regarding the etiology, pathophysiology, diagnosis, and
treatment of PTSD” (VA, 2012j). The center is at the forefront of research
and education on PTSD.

Resilience Services

Resilience services provided by the VHA are designed to improve the
readjustment of veterans to civilian life, to reduce the number and intensity
of stress reactions to levels below those required for a diagnosis of PTSD,
and to prevent comorbidities. Several joint VA and DoD initiatives are be-
ing developed and piloted. For example, the goal of the Integrated Mental
Health Strategy is to focus on broad psychological prevention and resilience
activities. Although not related specifically to PTSD, the goal of Action
24 of the Integrated Mental Health Strategy is to “ensure that emerging
resilience and prevention programs being developed and implemented in
VA are informed by lessons learned from DoD’s resilience and prevention
programs.” In addition, the VA and the DoD have been developing national
inventories of their resilience and prevention programs for mental health to
identify and share best practices throughout the two departments (Schiffner,
2011).

As previously discussed, a robust resilience program is an integral part
of the Vet Center program. Services targeted to improving readjustment
include individual, group, and family counseling; employment counseling;
counseling related to military sexual trauma (MST), a term used in the VA
for “sexual harassment that is threatening in character or physical assault
of a sexual nature that occurred while the victim was in the military, re-
gardless of geographic location of the trauma, gender of the victim, or the
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relationship to the perpetrator” (VA, 2012k); outreach; substance abuse
assessment and referral; bereavement counseling; referral for other mental
health, substance abuse, and medical problems; and guidance on VA ben-
efits (VA, 2009).

Several other VA programs and services are specific to resilience, in-
cluding LifeGuard, which aims to promote psychological resilience on the
basis of acceptance and commitment; FOCUS, a family-centered preven-
tive intervention program; and Moving Forward, a group-based program
focused on early intervention and prevention of mental health problems.
The VA has also implemented programs and services that are not specific
to prevention of PTSD, but instead aim to prevent comorbidities that tend
to co-occur with PTSD (see Chapter 8 for a more complete discussion of
comorbidities).

Screening and Diagnosis

It is VA policy to screen every patient seen in primary care in VA
medical settings for PTSD, MST, depression, and problem drinking. It
takes place during a patient’s first appointment. Screenings for depression
and problem drinking are repeated annually for as long as the veteran uses
services. PTSD screening is repeated annually for the first 5 years and ev-
ery 5 years thereafter (Schoenhard, 2011; VA, 2008). To screen for PTSD,
the VA generally uses the four-item PC-PTSD screen. In 20035, the defini-
tion of a positive screen changed from at least two affirmative responses
to at least three affirmative responses to the four questions (VA, 2005).
A positive screen for PTSD or depression (using the two-item Patient
Health Questionnaire) results in an additional screening for suicide. MST
is screened for only once, generally at the first appointment, unless new
data entered into the record indicate the need for additional screenings.
Every veteran who receives services at a Vet Center is screened for PTSD
and MST. Screening for PTSD is also available for all veterans through the
VA’s My HealtheVet website (VA, 20121). It is VA policy that all veterans
who are given mental health referrals are contacted within 24 hours to
evaluate any immediate medical needs they may have. If the situation is
not an emergency, veterans are required to receive follow-up care within
14 days after the referral (GAO, 2011a). Of the 5,372,354 veterans who
used VA services in FY 2011, 12% of those screened for PTSD had a posi-
tive screen (a screen is considered positive if a score of three or more is
obtained on the PC-PTSD assessment instrument) (Schiffner, 2012). The
numbers of referrals to diagnosis and referrals to treatment could not be
determined because such referrals are not coded in a consistent way in the
administrative medical record.
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Treatment

Every VA medical facility provides a full array of treatment services
for PTSD, including pharmacotherapy, face-to-face mental health screening
and assessment, group and individual therapy, and psychotherapy. The VA
tracks where the treatment is given by assigning a code to every inpatient
or residential bed setting and every outpatient clinic; this permits uniform
definitions for the nature of the beds or clinics throughout the system.
Services vary in frequency and intensity among treatment venues. The VA
encourages the use of evidence-based treatments such as CPT and PE, al-
though CAM treatment approaches are also common in the VA specialized
treatment programs. A recent VA survey found that 96% of 125 PTSD
programs surveyed used some type of CAM (Schiffner, 2011). Of those
programs, about 77% offered mindfulness, 72% offered stress management
or relaxation, 66% offered progressive muscle relaxation, and 59% offered
guided imagery; almost one-third of the PTSD programs offered yoga and
one-third offered art therapy. The VA is piloting and researching expanded
use of CAM approaches that are the most promising (Schiffner, 2011). The
committee will consider this topic in more detail during phase 2 of its study.

Table 4-2 provides data for FY 2010 on PTSD treatment venues in the
VHA for 350,629 veterans who were given a primary diagnosis of PTSD.
They constitute a substantial subset of the total of 438,091 veterans who re-
ceived care for PTSD during that year. Some veterans received care in more
than one venue, so the total in the table is greater than 350,629. The most
common outpatient treatment venue for PTSD is in general mental health
outpatient clinics. Treatment in those settings is usually provided by mental
health practitioners who also provide services for other mental disorders.
Each VA medical center has at least one “PTSD specialist” (VA, 2012a)
who is expected to have expertise in treatment for PTSD. The mental health

TABLE 4-2 Care Setting in the VA for Veterans with a
Primary Diagnosis of PTSD, FY 20104

Veterans
Venue Treated
General mental health clinics 275,838
PTSD specialists 31,023
Nonmental health clinics 67,871
PTSD clinical teams 117,313

9The data do not include patients seen in Vet Centers.
SOURCE: NEPEC, 2011b.
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providers enter their PTSD treatment data into the electronic medical re-
cord by using a specialized PTSD encounter code; however, because PTSD
specialists are not part of designated specialized PTSD treatment programs,
their actions and qualifications are not monitored.

Much outpatient PTSD treatment for veterans occurs in clinics that are
not specifically designated as mental health clinics, such as primary care.
Treatment includes medication prescribed by non-psychiatrists for PTSD
and care given by some mental health professionals who work outside
mental health clinics. A substantial portion of the workload would be as-
signed to staff in the new OIF and OEF outreach teams. Because there is no
centralized monitoring of the PTSD treatment workload provided outside
of specialized PTSD programs, no additional data on the patients treated
outside the programs or on the nature or intensity of their care are avail-
able, although it appears that such data could be developed.

Readjustment counseling is offered through community-based Vet Cen-
ters. Any veteran or family member of a veteran who served in a combat
zone is eligible for this service, which includes individual and group coun-
seling, family counseling for military-related issues, MST counseling and
referral, and substance abuse assessment and referral (VA, 2012m). If a
veteran needs medications or immediate care, then staff can make a referral
to a VA medical center (VA, 2009). If a veteran receives treatment through
a Vet Center, then no information about that treatment will be released

to any person or agency (including the VA) without the veteran’s consent
(VA, 2012n).

Primary Care in the Department of Veterans Affairs

The Primary Care Program Office is housed within the VHA and, simi-
lar to the DoD, is implementing a patient-centered medical home model at
all VHA primary care sites. The Patient Aligned Care Teams are managed
by primary care providers with support from other clinical and nonclinical
staff to provide accessible, coordinated, comprehensive, patient-centered
care to veterans. This model of health care has been associated with in-
creased quality improvement, patient satisfaction, and fewer hospital visits
and readmissions. To support the Patient Aligned Care Teams, the Primary
Care Program Office has developed a variety of tools to assist primary care
staff with implementing the patient-centered medical home model (VA,
2011c).

Like the DoD, the VA in recent years has substantially expanded the
embedding of mental health providers (primarily psychologists) in primary
care clinics. That facilitates the immediate assessment and treatment of
patients who are identified by primary care providers as being in need of
mental health services, including patients who screen positive for PTSD or
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are otherwise identified as having PTSD or other stress-related disorders.
Beginning in 2008, the VA has been employing mental health professionals
to work as an integral part of primary care teams (GAO, 2011a). In FY
2010, at least 155,554 veterans were seen by mental health staff deployed
in primary care clinics (Schoenhard, 2011). VA policy requires mental
health staff to be available for consultation to VA emergency departments
and urgent care centers during all hours of operation (GAO, 2011a).

Primary Care for Veterans Outside the Department of Veterans Affairs

About 60% of veterans do not receive care in the VA system (VA,
2011a). Thus, primary care clinicians in the non-DoD, non-VA sector are
likely to see a considerable portion of the OEF and OIF veterans who are
living with PTSD. As these engagements wind down, the number of veter-
ans who have PTSD is likely to increase. Many of the clinicians probably
have little knowledge of PTSD, little understanding of the DoD and VA
medical resources that might be available for a veteran or military family,
and limited familiarity of military culture (Boscarino et al., 2010).

Non-VA, non-DoD primary care providers constitute a heterogeneous
group, and this results in variation in the types of care they provide to veter-
ans who have PTSD—uvariation in the types of practice and the geographic
locations; in the psychiatric, psychologic, social services, and financial
resources that are available; in the providers’ training and expertise related
to PTSD care; and in the providers’ level of involvement in the care of the
spouses and children of veterans. These primary care providers include
physicians, nurse practitioners, and physician assistants who are employed
in large health systems, public clinics, rural health centers, and solo private
practices. The resources and financial support they can access for their
PTSD patients vary commensurately from extensive resources in some
health systems and communities to very few in others. The presentation of
veterans who have PTSD will also vary. In the VA, the established screening
programs may bring patients of concern to the attention of clinicians who
are generally attentive to the possibility of PTSD and other underlying clini-
cal presentations. In contrast, nonmilitary primary care practices do not
typically screen for such conditions as PTSD, given the small proportion of
the U.S. population that has served in the military.

The evolution of primary practices in recent years has included, and
over the next several years will probably include, a transition that embraces
patient-centered medical home concepts, electronic medical records, ad-
vances in information technology, and the active use of registry and case
management systems to promote adequate follow-up and treatment adjust-
ment for those with mental health and chronic medical conditions.
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Specialized Programs

The VA provides almost 200 specialized PTSD treatment programs
(VA, 2012n), mainly through specialized outpatient and intensive PTSD
programs. There are three types of specialized outpatient PTSD programs
in the total of 127 throughout the VA system: 119 PTSD clinical teams, 4
substance-use PTSD teams, and 4 women’s stress-disorder treatment teams.
The teams are interdisciplinary and are structured according to centralized
staffing protocols. There is no uniform, national policy on admission cri-
teria for specialized PTSD treatment programs. Individual programs may
have specific inclusion or exclusion criteria, such as substance use disorder
status or legal status (for example, not awaiting trial or sentencing), or in
the case of specialized women’s programs, gender. In general, referral pro-
cesses to specialized programs are very liberal; programs generally accept
self-referrals and referrals from other health care providers and community
resources. Services provided by PTSD clinical teams may include assessment
and diagnosis; individual, group, and family therapy; psychoeducation;
pharmacotherapy and medication management; supportive therapy; CBT,
PE, and CPT; and referrals to other services or clinics. It is important to
note that the provision of treatment by the staff on the specialized outpa-
tient PTSD program teams is not standardized and may not be consistent
among programs. Substance use PTSD teams provide assessment, symp-
tom management (for example, in the form of pharmacotherapy, anger
management, and counseling), and group and individual psychotherapy to
treat co-occurring substance abuse and PTSD symptoms. Women’s stress
disorder treatment teams are similar in structure to the PTSD clinical teams
and provide face-to-face and group treatment to female veterans who have
PTSD. Treatment options—such as psychologic assessment and consulta-
tion, psychiatric and medication services, and psychotherapy—do not vary
markedly from those of VA-wide programs, but the teams target only fe-
male veterans, and their goal is for patients to feel more comfortable and
thus improve treatment outcomes.

The 117,313 veterans treated in the specialized outpatient PTSD pro-
grams during FY 2010 were tracked in a centralized program evaluation
system in the VHA, so more is known about the characteristics of this
population than about characteristics of patients who are treated outside
the specialized programs (NEPEC, 2011b). On the average, patients seen in
the specialized outpatient PTSD programs made 7.8 visits during FY 2010
at a direct cost of $1,066 per person (this includes only the cost of the sala-
ries of the program staff, not such indirect costs as facility and administra-
tive overhead and supplies) (NEPEC, 2012a,b). According to intake forms
filled out by the 21,104 new veterans who entered the programs during FY
2010, most had served in the Persian Gulf (includes the 1990-1991 Gulf
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War, OIF, and OEF; 51%), were male (91%), were adjudicated as having
their PTSD related to their time in service and were receiving compensa-
tion (62%), had been exposed to enemy or friendly fire (85%), and were
prescribed psychotropic medications (63%) (NEPEC, 2011c).

Among veterans in outpatient services, comorbidities were high; 33%
had a concurrent diagnosis of substance use disorder, 54% had a non-
psychotic axis I diagnosis,! 4% had a psychotic axis I diagnosis, and 68%
had a current chronic medical problem (NEPEC, 2011c). Most (64%)
were not currently working, including 25% who were looking for but
were unable to find work (NEPEC, 2011c¢). Only 2% were currently on
active duty, but 13% were still active in the reserves or National Guard
(NEPEC, 2011c). MST during time in service was reported by 9%, and an
equal percentage reported sexual trauma either before or after their time in
service (NEPEC, 2011c).

In addition to outpatient programs, the VA maintains 41 specialized
intensive PTSD programs of six types: evaluation and brief treatment PTSD
units, PTSD residential rehabilitation programs, PTSD domiciliary pro-
grams, PTSD day hospitals, specialized PTSD inpatient programs, and
female trauma recovery programs. In FY 2010, specialized intensive PTSD
programs had 3,967 admissions.

The specialized inpatient and outpatient settings seek to create a “ther-
apeutic community” as a part of the treatment program and include coun-
seling and social, recreation, and vocational training (VA, 2012n). The
programs were locally developed, and therefore are different from each
other in structure (for example, residential vs. day hospital), length of stay
(average 43.9 days), and treatment approach. Most programs are compre-
hensive, offering a variety of interventions and treatment options. The VA
monitors patients in the programs through a more robust national evalu-
ation effort. Consequently, much is known because patient characteristics
and outcome data are collected.

PTSD day hospitals provide intensive outpatient care for 3—6 weeks
in individual or group settings (VA, 2010c). Evaluation and brief treat-
ment PTSD units provide 14-28 days of care for acute cases of PTSD in
inpatient psychiatric units with mandatory follow-up care after a stay.
Specialized inpatient PTSD units provide trauma-focused care for 28-90
days for veterans who require more intense and monitored care. PTSD
residential rehabilitation programs and PTSD domiciliary programs also

! The American Psychiatric Association Diagnostic and Statistical Manual of Mental Disor-
ders uses a five-axis system to diagnose mental health disorders (APA, 2000): axis I includes
clinical disorders, axis II includes personality disorders and mental retardation, axis III in-
cludes general medical conditions, axis IV includes psychosocial and environmental problems,
and axis V includes global assessment of functioning.
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provide longer-term care, generally 28-90 days, in a residential therapeutic
environment to prepare veterans to re-enter the civilian community with
better “self care and self control capabilities” (VA, 2010c¢). Some specialized
services for women are met through women’s trauma recovery programs,
60-day live-in rehabilitation programs that include PTSD treatment and
coping skills for re-entering the community. There are only two of these
programs in the VA, and they served fewer than 60 patients during FY
2009. Overall, about 5% of participants in all VA specialized intensive
PTSD programs and 8% of all patients in specialized outpatient PTSD
programs are female (NEPEC, 2011c,d).

Most patients treated in specialized intensive PTSD programs (75%)
had PTSD that was connected to their service and were receiving compen-
sation, almost all (91%) of these patients were prescribed psychotropic
medication, 49% had served in the Persian Gulf (including the 1990-1991
Persian Gulf War, OEF, and OIF), 47% had a concurrent substance abuse
diagnosis, and 45% had another axis I disorder. Almost all (96%) patients
had some type of prior treatment for PTSD. At admission, 83% were not
working, including 18% who reported that they were looking for and not
able to find work (NEPEC, 2011d). A robust program evaluation effort
tracked the progress of these patients through treatment.

An attempt was made to follow up with patients 4 months after dis-
charge from the specialized intensive PTSD programs. Two-thirds were
contacted and completed follow-up evaluations. The VA provided the com-
mittee with only overall combined data from all the programs. There was
a modest improvement on measures of PTSD symptoms and substance
abuse and a stronger improvement for PTSD symptoms and violence. It
must be noted that there was no control group, and the programs that
were combined to yield overall results are very different from one another
(NEPEC, 2011b).

Provider Training

The VA has implemented a national initiative to train providers in evi-
dence-based psychotherapies for PTSD (Schiffner, 2011). National experts
have been employed to train a cadre of VA staff in both CPT and PE. The
training includes an initial intensive experientially based workshop (3-5
days long) and weekly telephone-based consultations with an expert in the
therapy for about 6 months. At of the end of FY 2011, about 3,300 VA
clinicians had been trained in CPT, 1,500 in PE, and 800 in both (Schiffner,
2011). Recently, the VA announced that it plans to hire about 1,600 nurses,
psychiatrists, psychologists, social workers, and other mental health staff
and about 300 administrative support staff. This is in addition to the VA’s
current mental health staff of about 20,590 employees (VA, 2012g).
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The emphasis has been on training clinicians who have large caseloads
of patients who have PTSD. About one-third of those who are trained work
in specialized PTSD programs, and about one-third work in general out-
patient mental health settings, in which PTSD patients are also seen. There
are plans to train an additional 400 clinicians in FY 2012 (Schiffner, 2011).
Rates of participation in the consultation process after training workshops
are very high (88%) for PE (Karlin et al., 2010). Master trainers are to be
trained for each of the VISNs and for the Vet Centers to expand the training
of clinicians closer to their work sites. The VA also continues to develop
tools to enhance the delivery of the therapies, such as motivational educa-
tional videos for patients and supplemental training materials. The VA has
reported good results from initial evaluations of the acceptance and impact
of the program (Karlin et al., 2010). The VHA has also reported that the
system has adequate staffing capacity to provide CPT or PE for PTSD to all
OEF and OIF veterans in the VHA and is close to having full capacity to
provide these therapies to VHA users of all combat eras (Schiffner, 2011).

The VHA has reported that barriers to the full implementation of
treatment regimes remain (Schiffner, 2011). Most notable is the amount
of time that clinicians have to provide a particular intervention in the time
frame that is desirable for each patient. There are also problems with giving
clinicians time to participate in post-workshop consultations and accessing
the supplies and resources required to implement the evidence-based care.
The VHA reports that it is attempting to address those barriers by imple-
menting policies that make the requirements for the full implementation of
evidence-based care at the local-facility level explicit. It also reports that it
has developed a national performance measure that requires OEF and OIF
veterans with a primary diagnosis of PTSD to receive at least eight sessions
of psychotherapy within a 14-week period. And it has developed metrics for
tracking psychotherapy delivery for all veterans who have PTSD that will be
part of a comprehensive national dashboard of performance metrics. It has
developed an initiative to expand the delivery of evidence-based therapies
through telemental health modalities (Schiffner, 2011).

There is no mechanism for tracking the delivery of evidence-based
therapies in the VA centralized databases. The VHA is developing progress
note templates for CPT and PE that will allow documentation of the care
in the computerized record in a manner that will facilitate the collection of
centralized aggregate data (Desai, 2011).

VA clinicians also participate in seminars, courses, workshops, and
other continuing education efforts that are not part of the new central-
ized VA initiative in evidence-based care for PTSD. These offerings may
be sponsored by professional groups, educational institutions, local VA
facilities, or a national VA educational center. Internet-based educational
programs in PTSD are offered by the VA National PTSD Center and profes-
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sional organizations such as the International Society for Traumatic Stress
Studies. No centralized tracking is conducted on how many PTSD-related
educational efforts are attended by local VA clinical staff. The currently
untracked training encounters would include attendance at seminars and
workshops on pharmacotherapy for PTSD attended by VHA prescribers
of medication. Specific training in screening of veterans for mental health
conditions and in discussing treatment options is in place for primary care
physicians (GAO, 2011a).

All VA-independent professional mental health staff (including psy-
chiatrists, psychologists, social workers, and advanced practice nurses)
are credentialed and privileged at the local-facility level. There are broad
guidelines for the process, but local professional standards boards and cre-
dentialing bodies are given latitude to delineate special competences and to
grant privileges to engage in a particular therapeutic activity or treatment
for specific disorders.

Among providers at 27 randomly selected Vet Centers, 98% of those
who had been employed at a Vet Center for at least a year had attended
mandatory training for PTSD assessment and counseling through the Read-
justment Counseling Service. Nearly half had also attended VHA-sponsored
training for PTSD; 37% reported receiving supplemental training in cogni-
tive behavioral therapy, and 12% and 5% reported receiving supplemental
training in cognitive exposure therapy and PE, respectively (VA, 2011a).

COLLABORATIVE EFFORTS BETWEEN THE DEPARTMENT OF
DEFENSE AND THE DEPARTMENT OF VETERANS AFFAIRS

The committee was asked in its charge to identify collaborative activi-
ties between the DoD and the VA with respect to the prevention, screen-
ing, diagnosis, and treatment of PTSD. Some of these efforts, such as the
original development of the joint VA/DoD Clinical Practice Guideline for
Management of Post-Traumatic Stress in 2004 and updated in 2010 (VA
and DoD, 2010), are required to be used by VA and DoD mental health
providers. The VA and the DoD have also issued joint guidelines for other
medical conditions that are frequently comorbid with PTSD, such as post-
deployment health, concussion and mild traumatic brain injury, substance
use disorder, major depressive disorder, and several types of pain.

Other collaborative efforts between the DoD and the VA include mul-
tiple joint executive councils, coordinating offices, working groups, and
direct sharing agreements between VA medical centers and DoD medical
facilities (VA and DoD, 2011). There have also been a number of confer-
ences on military health issues sponsored and attended by staff from both
departments. For example, the 2009 Report of (VA) Consensus Conference:
Practice Recommendations for Treatment of Veterans with Comorbid TBI,
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Pain, and PTSD was produced by participants from both the VA and the
DCoE (VA and DCoE, 2009). In 2009, the National Institutes of Health
(NIH), the DCoE, the VA, and other federal agencies held the Second An-
nual Trauma Spectrum Disorders Conference: A Scientific Conference on
the Impact of Military Service on Families and Caregivers; it focused on
the impact of trauma spectrum disorders on military and veteran families
and caregivers across deployment, homecoming, and reintegration. Trauma
spectrum disorder encompasses injury or illness that occurs as a result of
combat or an unexpected traumatic event, and covers a broad range of
psychological health and traumatic brain injury issues.

The VA and the DoD have recently released the VA/DoD Collaboration
Guidebook to Healthcare Research (2011) as part of the VA/DoD Joint
Strategic Plan for 2009-2011. Although this research guide is not PTSD-
specific, both departments allocate millions of research dollars for PTSD
research, and this guide is intended to help facilitate collaborations in hu-
man subject health care research between the two departments.

The DoD and the VA also collaborate to transition service members
from active duty to the VA, as discussed in detail in the earlier section on
transitioning in this chapter. VA facilities near military bases may assign
VA staff at an MTF to facilitate the transfer of injured service members
to VA care as they are discharged. VA personnel coordinate with DoD
personnel to receive dates and locations of PDHRA administration and
are present during the administration of the PDHRA to National Guard
and reserve service members to inform them of eligibility for VA benefits
and services.

There appear to be several other VA and DoD collaborative efforts,
but these seem to focus on working groups, such as those that issue clinical
practice guidelines, and hosting joint conferences. The committee asked the
DoD and the VA to provide information on PTSD-related programs and
services for screening, diagnosis, prevention, treatment, or rehabilitation,
including information on eligibility, setting, treatments used, costs per
participant, and outcomes to identify areas where there may be overlap
or duplication. However, such a list was not provided by the DoD, and
the RAND Corporation report on DoD psychological health programs
(Weinick et al., 2011) does not include this level of detail. The committee
hopes to have this information for phase 2. Given the lack of information
on program specifics from the DoD for this Phase 1 report, the commit-
tee is unable to comment on issues such as collaboration or duplication of
programs between the VA and the DoD. However, the committee is able
to note that there is one program that is used by both the DoD, specifi-
cally the Navy and Marine Corps, and the VA. This program, FOCUS, is
a family-centered program discussed earlier. Because the VA and the DoD
service different populations, some duplication of programs is expected and
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appropriate as it may help with continuity as service members, including
National Guard and reservists, move from active duty to veteran status.

RESEARCH IN THE DEPARTMENT OF DEFENSE AND
THE DEPARTMENT OF VETERANS AFFAIRS

Numerous research efforts are under way in the DoD and the VA to
develop a better understanding of all aspects of PTSD, including causes,
treatments, prevention, barriers to care, and comorbidities. For example,
since FY 1992, the DoD has funded numerous extramural and intramural
health-related studies through the Office of the Congressionally Directed
Medical Research Programs and through the service branches. (For a list-
ing of PTSD research projects up through 2009 see the DoD Biomedical
Research Database at http://brd.dtic.mil/). The studies cover various top-
ics, including PTSD, and are of various types, such as experimental animal
models, epidemiologic studies, studies of behavioral and cognitive thera-
pies, and studies of resilience interventions. For example, the Air Force
Research Laboratory is conducting a study to determine the role of genetic
susceptibility in the development of PTSD.

Funding for congressionally directed PTSD-related studies has in-
creased substantially in recent years. One research effort that has benefited
the understanding of PTSD barriers is that of the MHATs (U.S. Army,
2012c¢). As previously discussed, these teams have been assembled and sent
to Iraq since 2003 and to Afghanistan since 2007 to obtain information on
symptoms of anxiety and depression, barriers to care (including stigma),
symptoms of anxiety and depression, PTSD, and other mental health care
issues (see Chapter 9 for more information on barriers identified through
MHAT survey collections).

Several other PTSD research efforts are going on in the DoD. For ex-
ample, the Center for the Study of Traumatic Stress, which was established
in 1987, is part of the USUHS Department of Psychiatry and is partnering
with DCoE. Its work was started to investigate the physical and psycho-
logic effects of traumatic events. The work has since grown beyond service
members to research on the impact of war, deployments, and injuries on
children and families (Center for the Study of Traumatic Stress, 2012). The
Army and the DoD have supported the work of the Walter Reed Army
Institute of Research for over 100 years (U.S. Army, 2012d). The institute
aims to be at the forefront of biomedical research, including deployment
psychology and the psychologic impacts of the recent conflicts in Iraq and
Afghanistan (Hoge et al., 2011). The Army has partnered with the National
Institute of Mental Health (NIMH) to investigate risk and protective fac-
tors associated with service members’ mental health symptoms and illness
(NIMH, 2011). Mental health research is also carried out in the U.S. Army
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Medical Research and Material Command, which is headquartered at Fort
Detrick, Maryland. Psychologic health research managed by the Medical
Research and Material Command totaled $524 million in FY 2006-2011
(255 projects); 57% of that research ($297 million, 162 projects) pertained
to PTSD, 21% ($110 million, 24 projects) pertained to suicide, and 10%
($53 million, 25 projects) pertained to resilience (Hoover, 2011).

The VA has a separate line-item appropriation for research and devel-
opment. During FY 2010, the VA research and development budget was
$581 million (OMB, 2010), which supported more than 2,000 studies at
VA facilities (U.S. Congress, 2011). The research portfolio is broad—from
preclinical studies that use animal models or human biologic specimens, to
health services and translational research—and includes large cooperative
studies. VA researchers collaborate closely with academic affiliates and also
receive funding from sources outside VA, including the NIH, nonprofit
associations, and industry. Many VA medical centers have established VA-
affiliated nonprofit research foundations that facilitate collaboration and
that leverage VA research funding.

A recent GAO report noted that during FY 2009, VA research fund-
ing for PTSD totaled $24.5 million (4.8% of the VA research budget, an
increase from 2.5% in FY 2005) (GAQO, 2011e). The funding supported 96
intramural research studies in PTSD. VA research funding ($6.6 million) for
one of the largest randomized controlled trials of PE in female veterans has
recently concluded. The study provided a foundation for the VA’ initiative
to expand evidence-based treatment for PTSD throughout the system.

The VHA Office of Research and Development has focused its efforts
on prevention and diagnosis of, and treatment for, PTSD using many ap-
proaches. Research related to psychotherapy has included virtual reality
simulations and guided imagery, and on the basis of strong positive research
findings, the VA has systematically adopted PE. Other research has focused
on pharmacotherapy, determining the biologic basis of PTSD (by eliciting
the role of stress-related hormones and examining functional brain images),
and examining clinical and lifestyle factors that may increase or decrease
a person’s risk of PTSD. Additional research initiatives include collaborat-
ing with the DoD to create a PTSD registry and developing and improving
telehealth models to improve PTSD care, especially for veterans in rural
areas (VA, 2010b).

With clinical-care appropriations, the VA funds 10 mental illness re-
search, education, and clinical centers that are located throughout the
system. The centers were established to research the causes and treatments
of mental disorders and to apply new knowledge to the VA’s routine clini-
cal practice. Four of the centers have at least a partial emphasis on PTSD
and postdeployment issues, and all may conduct studies relevant to PTSD
and its comorbidities. Two new VA PTSD centers of excellence focus on
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TABLE 4-3 Current Clinical Trials on PTSD Funded by the DoD, the VA,
and the NIH by Topic Area?

Topic Area DoD VA NIH
Epidemiologic 1 13 1
Neurobiologic 3 4 8
Resilience/Prevention 2 6
Assessment 1
Treatment
CAM 7 16
Comorbidities 3 31 N
Delivery 8 17
Pharmacotherapy 8 29 N
Psychosocial 10 32 N
Rehabilitation/Disability 1 4
Other? 2 8 4
Total® 33 131 21

9 This list reflects the number of studies that were found on Clinicaltrials.gov on April 4, 2012.
b Primary focus of study is not PTSD.

¢This sum denotes the total number of studies identified on the website. Studies were classified
under multiple categories, so the sum of studies for each organization may exceed the total.

coordinated care for veterans returning from OIF and OEEF, including co-
ordination of care for those who have PTSD. The VA’s strategic plans for
PTSD research include increased cooperation with DoD, the NIMH, the
Centers for Disease Control and Prevention, and the Substance Abuse and
Mental Health Services Administration.

Clinical trials on PTSD that are sponsored by the DoD, the VA, and the
NIH are shown in Table 4-3. The committee categorized these studies by
topic area. The number of studies on the Clinicaltrials.gov website changes
frequently as studies are funded, completed, or discontinued. As can be seen
from the table, the VA funds about four times as many studies on PTSD as
does the DoD. Most of the studies funded by the NTH might be considered
basic research on PTSD.

COST CONSIDERATIONS

It is difficult to estimate the costs of screening and treating for PTSD
in DoD and VA settings. Screening for PTSD in civilian primary care
settings is likely to be similar in cost to screening for depression, which
cost $23 per patient in 2004 (National Business Group on Health, 2011).
However, that is unlikely to reflect the costs of screening in VA or DoD
settings because of differences in how care is organized and delivered.
In addition to the cost of resources directly involved in screening (which
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primarily involve caregiver time), false positive results increase the cost
of screening by leading to further testing and inconvenience. For people
who screen positive, adequate resources need to be in place to cover the
costs of treatment. Finally, in addition to the direct benefits of treatment
to people, screening and early intervention may lead to economic benefits
in averting productivity loss associated with PTSD. Not factored into the
cost projections are substantial administrative expenditures associated
with managing and overseeing the screening and general and specialized
mental health treatment programs.

To the committee’s knowledge, there have been only two studies of
the costs associated with PTSD. The first, originally published in a RAND
report (Eibner, 2008) and later updated by Kilmer et al. (2011), used a
microsimulation model to estimate the burden of PTSD from a societal
perspective. The second was a naval postgraduate school master of science
thesis (Kwan and Tan, 2008) that used administrative data from MTFs and
TRICARE to estimate costs of PTSD treatment.

In the RAND microsimulation model (Eibner, 2008; Kilmer et al.,
2011), future costs of PTSD in a hypothetical group of simulated people
were computed. The group was based on the 261,827 soldiers who were
deployed as part of OEF or OIF on June 30, 2008, and their health care
trajectories and costs were modeled over a 2-year period. As part of the
simulation, the hypothetical people were allowed to experience comorbid
conditions, health care treatments, and secondary outcomes, such as un-
employment. An advantage of that approach is that PTSD could be treated
as a chronic condition with episodes of remission and relapse. Probabilities
associated with the course of disease (for example, receipt of evidence-based
treatment, remission, and relapse) were based on published studies. Costs
of health care services were based on published TRICARE and Medicare
reimbursement rates, and pharmaceutical costs were based on average
wholesale prices. Costs of secondary outcomes, such as unemployment and
suicide, were gathered from published studies. The studies estimated that
costs associated with PTSD for service members returning from Iraq and
Afghanistan ranged from $708 million to $1.2 billion, which translated into
a cost per patient of $5,904-$10,298 in the 2 years after discharge from
the military. The majority of the costs were due to productivity loss, which
accounted for 55.3-94.5% of total costs (Eibner, 2008). Only 4% of the
cost was attributable to treatment (Kilmer et al., 2011).

The Kwan and Tan study (2008) took a different approach, using ad-
ministrative data from FY 2001-2006 to estimate costs from the perspec-
tive of the military health care system of treatment for PTSD. The analyses
examined officers and enlisted personnel separately and estimated costs by
branch of service. Overall, the authors found that costs varied considerably
by location of care (MTF versus TRICARE) and branch of service. Among
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officers, inpatient costs per patient ranged from $7,027 to $12,954 for
PTSD treatment among the four military services, outpatient costs from
$1,812 to $3,514, and pharmacy costs from $125 to $238. TRICARE
inpatient costs ranged from $2,917 to $28,986, and outpatient costs from
$976 to $1,106; no pharmacy costs under TRICARE were reported. Costs
among enlisted personnel were similar, ranging from $10,723 to $12,954
for inpatient care in an MTF and from $684 to $1,130 for outpatient care
received from TRICARE providers. It was not clear whether these were an-
nual costs or costs over the entire study period (FY 2001-2006). Another
limitation was the small sample sizes for some types of care in some of the
services and outliers, which can have a considerable effect on the mean.
For example, only two people who served in the Marine Corps received
inpatient services from a TRICARE provider.

In addition to those published studies, there are some data from the
VA on the costs of specialized PTSD programs, which treat about 25%
of veterans who have PTSD. In FY 2010, the VA spent $112,460,032 on
specialized outpatient PTSD programs that served 105,531 veterans, for an
average cost of $1,066 per veteran. Veterans averaged 10.2 visits per year
in those programs, for a cost of $105 per visit (NEPEC, 2012b). The VA
also spent $42,716,581 on specialized intensive PTSD programs in FY 2010
(NEPEC, 2012c); the 5,128 admissions during the year cost an average of
$8,330. Cost data on PTSD services delivered outside the specialized pro-
grams have not been reported (NEPEC, 2012c¢).

Thus, it is difficult to monetize the costs of PTSD treatment. Although
the microsimulation model estimated societal costs associated with PTSD,
few details were given about the costs of treatment. The Kwan and Tan
study also lacked the detail needed for a thorough assessment of PTSD
treatment costs. Although some data are available from the VA, they are
limited to specialized programs, which treat a minority of PTSD patients.
Finally, no data on costs of PTSD services have been reported by the DoD.

SUMMARY

The DoD and the VA have played an active and pivotal role in the
prevention of, screening for, diagnosis of, and treatment for PTSD. This
chapter has sought to describe what is known about mental health care,
specifically care for PTSD, in the DoD and the VA. Both organizations
have contributed much time, funding, and effort to PTSD health care and
research. The foundational information provided in this chapter has set the
stage for further discussion of PTSD prevention and prophylaxis, screen-
ing, diagnosis, treatment, co-occurring medical conditions and psychosocial
complexities, and barriers to, facilitators of, and access to care.

In phase 2 of this study, the committee will gather data from the DoD
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and the VA and from visits to bases and medical centers to gain a better
understanding of the success of different PTSD services and programs. The
committee will also take a deeper look at costs associated with treatment
and rehabilitation for PTSD.
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