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Preface

Since October 2001, approximately 1.64 million U.S. troops have been deployed for
Operations Enduring Freedom and Iragi Freedom (OEF/OIF) in Afghanistan and
Iraq. Early evidence suggests that the psychological toll of these deployments—many
involving prolonged exposure to combat-related stress over multiple rotations—may be
disproportionately high compared with the physical injuries of combat. In the face of
mounting public concern over post-deployment health care issues confronting OEF/
OIF veterans, several task forces, independent review groups, and a President’s Com-
mission have been convened to examine the care of the war wounded and make rec-
ommendations. Concerns have been most recently centered on two combatrelated
injuries in particular: post-traumatic stress disorder and traumatic brain injury. Many
recent reports have referred to these as the signature wounds of the Afghanistan and
Iraq conflicts. With the increasing incidence of suicide and suicide attempts among
returning veterans, concern about depression is also on the rise.

The study discussed in this monograph focuses on post-traumatic stress disorder,
major depression, and traumatic brain injury, not only because of current high-level
policy interest but also because, unlike the physical wounds of war, these conditions are
often invisible to the eye, remaining invisible to other servicemembers, family mem-
bers, and society in general. All three conditions affect mood, thoughts, and behavior;
yet these wounds often go unrecognized and unacknowledged. The effect of traumatic
brain injury is still poorly understood, leaving a large gap in knowledge related to how
extensive the problem is or how to address it.

RAND conducted a comprehensive study of the post-deployment health-related
needs associated with post-traumatic stress disorder, major depression, and traumatic
brain injury among OEF/OIF veterans, the health care system in place to meet those
needs, gaps in the care system, and the costs associated with these conditions and with
providing quality health care to all those in need. This monograph presents the results
of that study. These results should be of interest to mental health treatment providers;
health policymakers, particularly those charged with caring for our nation’s veterans;
and U.S. service men and women, their families, and the concerned public. All the
research products from this study are available at http://veterans.rand.org.
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Data collection for this study began in April 2007 and concluded in January
2008. Specific activities included a critical review of the extant literature on the preva-
lence of post-traumatic stress disorder, major depression, and traumatic brain injury
and their short- and long-term consequences; a population-based survey of service-
members and veterans who served in Afghanistan or Iraq to assess health status and
symptoms, as well as utilization of and barriers to care; a review of existing programs
to treat servicemembers and veterans with post-traumatic stress disorder, major depres-
sion, and traumatic brain injury; focus groups with military servicemembers and their
spouses; and the development of a microsimulation model to forecast the economic
costs of these conditions over time.

Interviews with senior Office of the Secretary of Defense (OSD) and Service
(Army, Navy, Air Force, Marine Corps) staff within the Department of Defense and
within the Veterans Health Administration informed our efforts to document the
treatment and support programs available to this population. Note, however, that the
views expressed in this monograph do not reflect official policy or the position of the
U.S. government or any of the institutions we included in our interviews.

This work was funded by a grant from the Iraq Afghanistan Deployment Impact
Fund, which is administered by the California Community Foundation. The fund
had no role in the design and conduct of this study; collection, management, analysis,
or interpretation of data; or in the preparation of this document. The study was con-
ducted jointly under the auspices of the Center for Military Health Policy Research,
a RAND Health center, and the Forces and Resources Policy Center of the National
Security Research Division (NSRD). The principal investigators are Terri Tanielian
and Lisa H. Jaycox. More information about RAND is available at www.rand.org.
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Summary

Since October 2001, approximately 1.64 million U.S. troops have deployed as part of
Operation Enduring Freedom (OEF; Afghanistan) and Operation Iragi Freedom (OIF;
Iraq). The pace of the deployments in these current conflicts is unprecedented in the
history of the all-volunteer force (Belasco, 2007; Bruner, 2006). Not only is a higher
proportion of the armed forces being deployed, but deployments have been longer, rede-
ployment to combat has been common, and breaks between deployments have been
infrequent (Hosek, Kavanagh, and Miller, 2006). At the same time, episodes of intense
combat notwithstanding, these operations have employed smaller forces and have pro-
duced casualty rates of killed or wounded that are historically lower than in earlier pro-
longed wars, such as Vietnam and Korea. Advances in both medical technology and
body armor mean that more servicemembers are surviving experiences that would have
led to death in prior wars (Regan, 2004; Warden, 2006). However, casualties of a dif-
ferent kind are beginning to emerge—invisible wounds, such as mental health condi-
tions and cognitive impairments resulting from deployment experiences. These deploy-
ment experiences may include multiple deployments per individual servicemember and
exposure to difficult threats, such as improvised explosive devices (IEDs).

As with safeguarding physical health, safeguarding mental health is an integral
component of the United States” national responsibilities to recruit, prepare, and sus-
tain a military force and to address Service-connected injuries and disabilities. But
safeguarding mental health is also critical for compensating and honoring those who
have served our nation.

Public concern over the handling of such injuries is running high. The Depart-
ment of Defense (DoD), the Department of Veterans Affairs (VA), Congress, and the
President have moved to study the issues related to how such injuries are handled,
quantify the problems, and formulate policy solutions. And they have acted swiftly
to begin implementing the hundreds of recommendations that have emerged from
various task forces and commissions. Policy changes and funding shifts are already
occurring for military and veterans’ health care in general and for mental health care
in particular.

However, despite widespread policy interest and a firm commitment from DoD
and the VA to address these injuries, fundamental gaps remain in our knowledge about

Xix
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the mental health and cognitive needs of U.S. servicemembers returning from Afghan-
istan and Iraq, the adequacy of the care systems available to meet those needs, the
experience of veterans and servicemembers who are in need of services, and factors
related to whether and how injured servicemembers and veterans seek care.

To begin closing these gaps, RAND undertook this comprehensive study. We
focused on three major conditions—post-traumatic stress disorder (PTSD), major
depressive disorder and depressive symptoms, and traumatic brain injury (TBI)—
because these are the conditions being assessed most extensively in servicemembers
returning from combat. In addition, there are obvious mechanisms that might link
each of these conditions to specific experiences in war—i.e., depression can be a reac-
tion to loss; PTSD, a reaction to trauma; and TBI, a consequence of blast exposure or
other head injury. Unfortunately, these conditions are often invisible to the eye. Unlike
the physical wounds of war that maim or disfigure, these conditions remain invisible
to other servicemembers, to family members, and to society in general. All three con-
ditions affect mood, thoughts, and behavior; yet these wounds often go unrecognized
and unacknowledged. The effects of traumatic brain injury are still poorly understood,
leaving a large gap in knowledge related to how extensive the problem is or how to
handle it.

The study was guided by a series of overarching questions:

* Prevalence: What is the scope of mental health and cognitive conditions that
troops face when returning from deployment to Afghanistan and Iraq?

* Costs: What are the costs of these conditions, including treatment costs and costs
stemming from lost productivity and other consequences? What are the costs
and potential savings associated with different levels of medical care—including
proven, evidence-based care; usual care; and no care?

* The care system: What are the existing programs and services to meet the health-
related needs of servicemembers and veterans with post-traumatic stress disorder,
major depression, or traumatic brain injury? What are the gaps in the programs
and services? What steps can be taken to close the gaps?

To answer these questions, we reviewed the existing literature on the prevalence
of PTSD, major depression, and TBI among OEF/OIF veterans. We also fielded a
survey of 1,965 servicemembers and veterans to provide data on levels of probable
PTSD, major depression, and TBI, as well as on self-reported use of and barriers to
health care. We examined the scientific literature on the short-term and long-term
consequences associated with psychological and cognitive injuries. We developed a
microsimulation model to estimate the individual and societal costs of these condi-
tions in expenditures for treatment and lost productivity. We assessed the systems of
care designed to provide treatment for these conditions, evaluated the evidence sup-
porting the services being offered, and identified gaps in access to and quality of care
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being provided. We supplemented that information by conducting focus groups with
military servicemembers and their families and by interviewing key administrators and
providers. We integrated our findings to offer recommendations for addressing these
gaps and improving quality.

Key Findings

Prevalence of Mental Health Conditions and TBI

What is the scope of mental health and cognitive issues faced by OEF/OIF troops
returning from deployment? Most of the 1.64 million military servicemembers who
have deployed in support of OIF or OEF will return home from war without prob-
lems and readjust successfully, but many have already returned or will return with
significant mental health conditions. Among OEF/OIF veterans, rates of PTSD, major
depression, and probable TBI are relatively high, particularly when compared with
the general U.S. civilian population. A telephone study of 1,965 previously deployed
individuals sampled from 24 geographic areas found substantial rates of mental health
problems in the past 30 days, with 14 percent screening positive for PTSD and 14
percent for major depression. A similar number, 19 percent, reported a probable TBI
during deployment. Major depression is often not considered a combat-related injury;
however, our analyses suggest that it is highly associated with combat exposure and
should be considered as being along the spectrum of post-deployment mental health
consequences. Although a substantial proportion of respondents had reported experi-
encing a TBI, it is not possible to know from the survey the severity of the injury or
whether the injury caused functional impairment.

Assuming that the prevalence found in this study is representative of the 1.64
million servicemembers who had been deployed for OEF/OIF as of October 2007, we
estimate that approximately 300,000 individuals currently suffer from PTSD or major
depression and that 320,000 individuals experienced a probable TBI during deploy-
ment. About one-third of those previously deployed have at least one of these three
conditions, and about 5 percent report symptoms of all three. Some specific groups,
previously understudied—including the Reserve Components and those who have left
military service—may be at higher risk of suffering from these conditions.

Seeking and Receiving Treatment. Of those reporting a probable TBI, 57 percent
had not been evaluated by a physician for brain injury. Military servicemembers with
probable PTSD or major depression seek care at about the same rate as the civilian
population, and, just as in the civilian population, many of the afflicted individuals
were not receiving treatment. About half (53 percent) of those who met the criteria for
current PTSD or major depression had sought help from a physician or mental health
provider for a mental health problem in the past year.
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Getting Quality Care. Even when individuals receive care, too few receive quality
care. Of those who have a mental disorder and also sought medical care for that prob-
lem, just over half received a minimally adequate treatment. The number who received
quality care (i.e., a treatment that has been demonstrated to be effective) would be
expected to be even smaller. Focused efforts are needed to significantly improve both
accessibility to care and quality of care for these groups. The prevalence of PTSD and
major depression will likely remain high unless greater efforts are made to enhance
systems of care for these individuals.

Survey respondents identified many barriers that inhibit getting treatment for
their mental health problems. In general, respondents were concerned that treat-
ment would not be kept confidential and would constrain future job assignments and
military-career advancement. About 45 percent were concerned that drug therapies
for mental health problems may have unpleasant side effects, and about one-quarter
thought that even good mental health care was not very effective. These barriers sug-
gest the need for increased access to confidential, evidence-based psychotherapy, to
maintain high levels of readiness and functioning among previously deployed service-
members and veterans.

Costs

What are the costs of these mental health and cognitive conditions to the indi-
vidual and to society? Unless treated, each of these conditions has wide-ranging and
negative implications for those afflicted. We considered a wide array of consequences
that affect work, family, and social functioning, and we considered co-occurring prob-
lems, such as substance abuse, homelessness, and suicide.

The presence of any one of these conditions can impair future health, work pro-
ductivity, and family and social relationships. Individuals afflicted with any of these
conditions are more likely to have other psychiatric diagnoses (e.g., substance use) and
are at increased risk for attempting suicide. They have higher rates of unhealthy behav-
iors (e.g., smoking, overeating, unsafe sex) and higher rates of physical health problems
and mortality. Individuals with any of these conditions also tend to miss more days
of work or report being less productive. There is also a possible connection between
having one of these conditions and being homeless.

Suffering from these conditions can also impair relationships, disrupt marriages,
aggravate the difficulties of parenting, and cause problems in children that may extend
the consequences of combat experiences across generations.

Associated Costs. In dollar terms, the costs associated with mental health and
cognitive conditions stemming from the conflicts in Afghanistan and Iraq are sub-
stantial. We estimated costs using two separate methodologies. For PTSD and major
depression, we used a microsimulation model to project rwo-year costs—costs incurred
within the first two years after servicemembers return home. Because there were insuf-
ficient data to simulate two-year-cost projections for TBI, we estimated one-year costs
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for TBI using a standard, cost-of-illness approach. On a per-case basis, two-year costs
associated with PTSD are approximately $5,904 to $10,298, depending on whether we
include the cost of lives lost to suicide. Two-year costs associated with major depression
are approximately $15,461 to $25,757, and costs associated with co-morbid PTSD and
major depression are approximately $12,427 to $16,884. One-year costs for service-
members who have accessed the health care system and received a diagnosis of trau-
matic brain injury are even higher, ranging from $25,572 to $30,730 in 2005 for mild
cases ($27,259 to $32,759 in 2007 dollars), and from $252,251 to $383,221 for moder-
ate or severe cases ($268,902 to $408,519 in 2007 dollars).

However, our cost figures omit current as well as potential later costs stemming
from substance abuse, domestic violence, homelessness, family strain, and several other
factors, thus understating the true costs associated with deployment-related cognitive
and mental health conditions.

Translating these cost estimates into a total-dollar figure is confounded by uncer-
tainty about the total number of cases in a given year, by the little information that is
available about the severity of these cases, and by the extent to which the three con-
ditions co-occur. Given these caveats, we used our microsimulation model to predict
two-year costs for the approximately 1.6 million troops who have deployed since 2001.
We estimate that PTSD-related and major depression—related costs could range from
$4.0 to $6.2 billion over two years (in 2007 dollars). Applying the costs per case for
TBI to the total number of diagnosed TBI cases identified as of June 2007 (2,726), we
estimate that total costs incurred within the first year after diagnosis could range from
$591 million to $910 million (in 2007 dollars).

These figures are for diagnosed TBI cases that led to contact with the health
care system; they do not include costs for individuals with probable TBI who have
not sought treatment or who have not been formally diagnosed. To the extent that
additional troops deploy and more TBI cases occur in the coming months and years,
total costs will rise. Because these calculations include costs for servicemembers who
returned from deployment starting as early as 2001, many of these costs (for PTSD,
depression, and TBI) have already been incurred. However, if servicemembers continue
to be deployed in the future, rates of detection of TBI among servicemembers increase,
or there are costs associated with chronic or recurring cases that linger beyond two
years, the total expected costs associated with these conditions will increase beyond
the range.

Lost Productivity. Our findings also indicate that lost productivity is a key cost
driver for major depression and PTSD. Approximately 55 to 95 percent of total costs
can be attributed to reduced productivity; for mild TBI, productivity losses may
account for 47 to 57 percent of total costs. Because severe TBI can lead to death, mor-
tality is the largest component of costs for moderate to severe TBI, accounting for 70
to 80 percent of total costs.
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Evidence-Based Treatment. Certain treatments have been shown to be effec-
tive for both PTSD and major depression, but these evidence-based treatments are not
yet available in all treatment settings. We estimate that evidence-based treatment for
PTSD and major depression would pay for itself within two years, even without con-
sidering costs related to substance abuse, homelessness, family strain, and other indi-
rect consequences of mental health conditions. Evidence-based care for PTSD and
major depression could save as much as $1.7 billion, or $1,063 per returning veteran;
the savings come from increases in productivity, as well as from reductions in the
expected number of suicides.

Given these numbers, investments in evidence-based treatment would make sense
from DoD’s perspective, not only because of higher remission and recovery rates but
also because such treatment would increase the productivity of servicemembers. The
benefits to DoD in retention and increased productivity would outweigh the higher
costs of providing evidence-based care. These benefits would likely be even stronger
(higher) had we been able to capture the full spectrum of costs associated with mental
health conditions. However, a caveat is that we did not consider additional implemen-
tation and outreach costs (over and above the day-to-day costs of care) that might be
incurred if DoD and the VA attempted to expand evidence-based treatment beyond
current capacity.

Cost studies that do not account for reduced productivity may significantly under-
state the true costs of the conflicts in Afghanistan and Iraq. Currently, information is
limited on how mental health conditions affect career outcomes within DoD. Given
the strong association between mental health status and productivity found in civilian
studies, research that explores how the mental health status of active duty personnel
affects career outcomes would be valuable. Ideally, studies would consider how mental
health conditions influence job performance, promotion within DoD, and transitions
from DoD into the civilian labor force (as well as productivity after transition).

Systems of Care

What are the existing programs and services to meet the health-related needs of
servicemembers with PTSD or major depression? What are the gaps in the pro-
grams and services? What steps can be taken to close the gaps? To achieve the cost
savings outlined above, servicemembers suffering from PTSD and major depression
must be identified as early as possible and be provided with evidence-based treatment.
The capacity of DoD and the VA to provide mental health services has been increased
substantially, but significant gaps in access and quality remain.

A Gap Between Need and Use. For the active duty population in particular,
there is a large gap between the need for mental health services and the use of such
services—a pattern that appears to stem from structural aspects of services (wait times,
availability of providers) as well as from personal and cultural factors. Institutional and
cultural barriers to mental health care are substantial—and not easily surmounted.
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Military servicemembers expressed concerns that use of mental health services will
negatively affect employment and constrain military career prospects, thus deterring
many of those who need or want help from seeking it.

Institutional barriers must be addressed to increase help-seeking and utilization
of mental health services. In particular, the requirement that service usage be reported
may be impeding such utilization. In itself, addressing the personal attitudes of service-
members about the use of mental health services, although important, is not likely to
be sufficient if the institutional barriers remain in place.

Quality-of-Care Gaps. We also identified gaps in organizational tools and incen-
tives that would support the delivery of high-quality mental health care to the active-
duty population, and to retired military who use TRICARE, DoD’s health insur-
ance plan. In the absence of such organizational supports, it is not possible to provide
oversight to ensure high quality of care, which includes ensuring both that the treat-
ment provided is evidence-based and that it is patient-centered, efficient, equitable,
and timely. DoD has initiated training in evidence-based practices for providers, but
these efforts have not yet been integrated into a larger system redesign that values and
provides incentives for quality of care. The newly created Defense Center of Excellence
for Psychological Health and Traumatic Brain Injury, housed within DoD, represents
a historic opportunity to prioritize a system-level focus on monitoring and improving
quality of care; however, continued funding and appropriate regulatory authority will
be important to sustain this focus over time.

The VA provides a promising model of quality improvement in mental health care
for DoD. Significant improvements in the quality of care the VA provides for depres-
sion have been documented, and efforts to evaluate the quality of care provided within
the VA for PTSD remain under way. However, it too faces challenges in providing
access to OEF/OIF veterans, many of whom have difficulty securing appointments,
particularly in facilities that have been resourced primarily to meet the demands of
older veterans. Better projections of the amount and type of demand among the newer
veterans are needed to ensure that the VA has the appropriate resources to meet the
potential demand. At the same time, OEF/OIF veterans report feeling uncomfort-
able or out of place in VA facilities (some of which are dated and most of which treat
patients who are older and chronically ill), indicating a need for some facility upgrades
and newer approaches to outreach.

Going Beyond DoD and the VA. Improving access to mental health services for
OEF/OIF veterans will require reaching beyond DoD and VA health care systems.
Given the diversity and the geographic dispersal of the OEF/OIF veteran population,
other options for providing health services, including Vet Centers, nonmedical centers
that offer supportive counseling and other services to veterans (see Chapter Seven),
and other community-based providers, must be considered. Vet Centers already play
a critical role and are uniquely designed to meet the needs of veterans. Further expan-
sion of Vet Centers could broaden access, particularly for veterans in underserved
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areas. Networks of community-based mental health specialists (available through pri-
vate, employer-based insurance, including TRICARE) may also provide an important
opportunity to build capacity. However, taking advantage of this opportunity will
require critical examination of the TRICARE reimbursement rates, which may limit
network participation.

Although Vet Centers and other community-based providers offer the potential
for expanded access to mental health services, ways to monitor performance and qual-
ity among these providers will be essential to ensuring quality care. Although ongoing
training for providers is being made broadly available, it is not supported with a level
of supervision that will result in high-quality care. Systems for supporting delivery of
high-quality care (information systems, performance feedback) are currently lacking
in these sectors. Commercial managed health care organizations have some existing
approaches and tools to monitor quality that may be of value and utility, but many of
the grassroots efforts currently emerging to serve OEF/OIF veterans do not.

What are existing programs and services to meet the health-related needs of
those with traumatic brain injuries? What are the gaps in care? What steps can be
taken to close those gaps? The medical science for treating combat-related traumatic
brain injury is in its infancy. Research is urgently needed to develop effective screen-
ing tools that are both valid and sensitive, as well as to document what treatment and
rehabilitation will be most effective.

For mild TBI, a head injury that may or may not result in symptoms and long-
term neurocognitive deficits, we found gaps in access to services stemming from poor
documentation of blast exposures and failure to identify individuals with probable
TBI. These gaps not only hamper provision of acute care but may also place individuals
at risk of additional blast exposures.

Servicemembers with more-severe injuries face a different kind of access gap: lack
of coordination across a continuum of care. Because of the complex nature of health
care associated with severe combat injuries, including moderate and severe TBI,!' an
individual’s need for treatment, as well as for supportive and rehabilitative services, will
change over time and involve multiple transitions across systems. Task forces, commis-
sions, and review groups have already identified multiple challenges arising from these
complexities; these challenges remain the focus of improvement activities in both DoD

and the VA.

I Classification of TBI is based on a combination of the cause of the injury and the level of deficits suffered as

a result. See Chapter Seven.
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Recommendations

Current concern about the invisible wounds of war is increasing, and many efforts to
identify and treat those wounds are already under way. But more is needed to ensure
equitable and sustainable solutions. Our data show that these mental health and cog-
nitive conditions are widespread; in a cohort of otherwise-healthy, young individuals,
they represent the primary type of morbidity in coming years. What is most worrisome
is that these problems are not yet fully understood, particularly TBI, and systems of
care are not yet fully available to assist recovery for any of the three conditions. Thus,
these invisible wounds of war require special attention and high priority. An exceptional
effort will be needed to ensure that they are appropriately recognized and treated.

Looking across the dimensions of our analysis, and in light of the strengths and
limitations of our methodology, we offer four specific recommendations that we believe
will improve the understanding and treatment of PTSD, major depression, and TBI
among military veterans. We briefly describe each recommendation, and then discuss
some of the issues that would need to be addressed for successful implementation. We
believe efforts to address these recommendations should be standardized to the great-
est extent possible within DoD (across Service branches, with appropriate guidance
from the Assistant Secretary of Defense for Health Affairs) and within the VA (across
health care facilities and Vet Centers), and across these systems and extended into
the community-based civilian sector. These policies and programs must be consistent
within and across these sectors before they can have the intended effect on care-seeking
and improvements in quality of care for our nation’s veterans.

1. Increase the cadre of providers who are trained and certified to deliver
proven (evidence-based) care, so that capacity is adequate for current and
future needs.

There is substantial unmet need for treatment of PTSD and major depression
among servicemembers following deployment. Both DoD and the VA have had dif-
ficulty in recruiting and retaining appropriately trained mental health professionals
to fill existing or new slots. With the possibility of more than 300,000 new cases
of mental health conditions among OEF/OIF veterans, a commensurate increase in
treatment capacity is needed. Increased numbers of trained and certified profession-
als are needed to provide high-quality care (evidence-based, patient-centered, efficient,
equitable, and timely care) in all sectors, both military and civilian, serving previously
deployed personnel. Such professionals would include providers not just in specialty
mental health settings but also those embedded in settings such as primary care where
servicemembers already are served. Stakeholders consistently referred to challenges in
hiring and retaining trained mental health providers. Determining the exact number
of providers will require further analyses of demand projections over time, taking into
account the expected length of evidence-based treatment and desired utilization rates.
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Although the precise number of newly trained providers required is not yet known,
it is likely to be in the thousands. Additional training in evidence-based treatment for
trauma will also be required for tens of thousands of existing providers. Moreover,
since the dramatic increase in need for services exists now, the required expansion in
trained providers is already several years overdue.

This large-scale training effort necessitates substantial investment immediately,
and that investment could be facilitated by several strategies, including the following:

* Adjusting financial reimbursement for providers to offer appropriate compensa-
tion and incentives to attract and retain highly qualified professionals and ensure
motivation for delivering quality care.

* Developing a certification process to document the clinical qualifications of pro-
viders. Providers would also be required to demonstrate requisite knowledge of
unique military culture, military employment, and issues relevant to veterans.

* Expanding existing training programs for psychiatrists, psychologists, social
workers, marriage and family therapists, and other counselors to include in their
curricula and practice settings training in specific therapies related to trauma and
military culture.

* Establishing regional training centers for joint training of DoD, VA, and civil-
ian providers in evidence-based care for PTSD and major depression. The centers
should be funded federally, possibly outside of DoD and VA budgets.

* Linking certification to training to ensure that providers not only receive required
training but also are supervised and monitored to verify that quality standards are
met and maintained over time.

* Retraining or expanding the number of existing providers within DoD and the
VA (e.g., military community-service-program counselors) to include delivery or
support of evidence-based care.

* Evaluating training efforts as they are rolled out, so that we understand how
much training is needed and of what type, thereby ensuring delivery of effective
care.

2. Change policies to encourage active duty personnel and veterans to seek
needed care.

Creating an adequate supply of well-trained professionals to provide care is only
one facet of ensuring access to care. Strategies must also increase demand for neces-
sary services. Many servicemembers are reluctant to seek services for fear of negative
career repercussions. Policies must be changed so that there are no perceived or real
adverse career consequences for individuals who seek treatment, except when func-
tional impairment (e.g., poor job performance or being a hazard to oneself or others)
compromises fitness for duty. Primarily, such policies will require creating new ways
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for servicemembers and veterans to obtain treatments that are confidential, to operate
in parallel with existing mechanisms for receiving treatment (e.g., command referral,
unit-embedded support, or self-referral).

We are not suggesting that the confidentiality of treatment should be absolute;
since both military and civilian treatment providers already have a legal obligation to
report to authorities/commanders any patients who represent a threat to themselves or
others. Information about being in treatment is currently available to command staff,
although treatment itself is not a sign of dysfunction or poor job performance and
may not have any relationship to deployment eligibility. Providing an option for con-
fidential treatment has the potential to increase total-force readiness by encouraging
individuals to seek needed health care before problems accrue to a critical level. In this
way, mental health treatment would be appropriately used by the military as a tool to
avoid or mitigate functional impairment, rather than as evidence of functional impair-
ment. We believe this would ultimately lead to better force readiness and retention,
thus being a beneficial change both for the organization and for the individual.

This recommendation would require resolving many practical challenges, but it is
vital for addressing the mental health problems of those servicemembers who are not
seeking care out of concern for their military careers.

Specific strategies for facilitating care-seeking include the following:

* Developing strategies for early identification of problems that can be confiden-
tial, so that problems are recognized and care sought early, before problems
lead to impairments in daily life, including job functioning or eligibility for
deployment.

* Developing ways for servicemembers to seek mental health care voluntarily and
off-the-record, including ways to allow servicemembers to seek this care off-base
if they prefer and ways to pay for confidential mental health care (that is not
necessarily tied to an insurance claim from the individual servicemember). Thus,
the care would be offered to military personnel without mandating disclosure,
unless the servicemember chooses to disclose use of mental health care or there is
a command-initiated referral to mental health care.

* Separating the system for determining deployment eligibility from the mental
health care system. Doing so may require the development of new ways to deter-
mine fitness for duty and eligibility for deployment that do not include informa-
tion about mental health service use.

* Making the system transparent to servicemembers so that they understand how
information about mental health services is and is not used. This may help miti-
gate servicemembers’ concerns about detriments to their careers.
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3. Deliver proven, evidence-based care to servicemembers and veterans when-
ever and wherever services are provided.

Our extensive review of the scientific literature documented that treatments for
PTSD and major depression vary substantially in their effectiveness. In addition, the
2007 report from the Institute of Medicine shows reasonable evidence for treatments
for PTSD among military servicemembers and veterans. Our evaluation shows that
the most effective treatments are being delivered in some sectors of the care system
for military personnel and veterans, but that gaps remain in systemwide implementa-
tion. Delivery of evidence-based care to all veterans with PTSD or major depression
would pay for itself within two years, or even save money, by improving productivity
and reducing medical and mortality costs. Providing evidence-based care is not only
the humane course of action, it is also a cost-effective way to retain a ready and healthy
military force for the future. The VA, which provides one model, is at the forefront of
initiatives to ensure delivery of evidence-based care, but it has not yet fully evaluated
the success of these initiatives across the entire system.

We suggest requiring that all providers who treat military personnel use treatment
approaches empirically demonstrated to be the most effective. This requirement would
include uniformed providers in theater and providers embedded in active duty units.
It would also involve primary and specialty care providers in military health facilities,
VA health care facilities, and Vet Centers, and civilian providers who serve military
personnel when they return home. In addition to mental health providers, evidence-
based care needs to be enforced among informal providers, to bolster promising pre-
vention efforts pre-deployment, noncommissioned-officer support models in theater,
and the work of chaplains and family-support providers. The goal of this requirement
is not to stifle innovation or prevent tailoring of treatment to individual needs, but to
ensure that individuals who have been diagnosed with PTSD or major depression are
provided the most effective evidence-based treatment available.

Key transformations may be required to achieve this improvement in quality of
care:

* 'The “black box” of psychotherapy delivered to veterans must be made more trans-
parent, so that providers are accountable for their services. Such accountability
might require that TRICARE and the VA implement billing codes to indicate
the specific type of therapy delivered, documentation requirements (i.e., struc-
tured medical note-taking that needs to accompany billing), and the like.

* TRICARE and the VA should require that all patients be treated by therapists
who are certified to handle the diagnosed disorders of those patients.

* Veterans should be empowered to seek appropriate care by being informed about
what types of therapies to expect, the benefits of those treatments, and how to
evaluate whether they are receiving quality care.
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* A monitoring system should be used to ensure sustained quality and coordina-
tion of care and quality improvement. Transparency, accountability, and training/
certification would facilitate monitoring. Additionally, linking performance mea-
surements to reimbursement and incentives for providers may also promote deliv-
ery of quality care.

4. Invest in research to close information gaps and plan effectively.

In many respects, this study raises more research questions than it provides
answers. Our nation urgently needs a better understanding of the full range of prob-
lems (emotional, economic, social, health, and other quality-of-life deficits) that con-
front individuals with post-combat PTSD, major depression, and TBI. Such knowl-
edge is required both to enable the health care system to respond effectively and to
calibrate how disability benefits are ultimately determined. We also need to understand
who is at risk for developing mental health problems and who is most vulnerable to
relapse, and how to target treatments for these individuals.

We need to be able to accurately measure the costs and benefits of different treat-
ment options so that fiscally responsible investments in care can be made. We need
to document how these mental health and cognitive conditions affect the families of
servicemembers and veterans so that appropriate support services can be provided. We
need sustained research into the effectiveness of treatments, particularly treatments
that can improve the functioning of individuals who do not improve from the current
evidence-based therapies. Finally, we need research that evaluates how policy changes
implemented to address the needs of OEF/OIF veterans affect their health and well-
being, the costs to society, and the state of military readiness and effectiveness.

Addressing these vital questions will require a substantial, coordinated, and strate-
gic research effort. Further, to adequately address knowledge gaps will require funding
mechanisms that encourage longer-term research examining a broader set of issues than
can be financed within the mandated priorities of existing funders or agencies. Respon-
sibility for conducting this research should not fall just to DoD and the VA; other federal
agencies should be engaged, including the National Institutes of Health, the Substance
Abuse and Mental Health Services Administration, the Centers for Disease Control
and Prevention, and the Agency for Healthcare Research and Quality. These agencies
already have limited research activities relevant to military and veterans populations, but
these populations have not always been prioritized within their programs. Initial strate-
gies for implementing this national research agenda include the following:

 Launchinga large, longitudinal study on the natural course of these mental health
and cognitive conditions, including predictors of relapse and recovery, among
OEF/OIF veterans. Ideally, such a study would gather data pre-deployment,
during deployment, and at multiple time points post-deployment. It should also
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be designed so that the findings can be generalized to all deployed servicemembers
while still facilitating identification of those at highest risk, and should focus on
examining the causal links between deployment and mental health conditions
and the effects of the disorders on the families of servicemembers and veterans.
A longitudinal approach, using proven techniques for achieving high response
rates, would make it possible to evaluate how use of health care services affects
symptoms, functioning, physical health, economic productivity, and social func-
tioning over time. The resulting data would inform the arraying of services to
meet evolving needs of OEF/OIF veterans and suggest what fiscally responsible
investments in treatment and prevention programs should be made. Studies that
are currently under way are not sufficient to answer the necessary questions.

* Continuing to aggressively support research to identify the most effective treat-
ments and approaches, especially regarding TBI care and rehabilitation. Although
many studies are already under way or under review (as a result of the congressional
mandate over the past year for more research on PTSD and TBI), a strategic
analysis of research needs could add value to the current programs by informing
the overall research agenda and creating new program opportunities in areas in
which research may be lacking or needed. More research is also needed to evalu-
ate innovative treatment methods, since not all individuals benefit from the cur-
rently available treatments.

* Evaluating new initiatives, policies, and programs. Many new initiatives and pro-
grams designed to address psychological and cognitive injuries have been put into
place, ranging from screening programs and resiliency trainings, to use of care
managers and recovery coordinators, to implementation of new therapies. Each
of these efforts should be evaluated carefully to ensure that it is effective and is
improving over time. Only programs that demonstrate effectiveness should be
maintained and disseminated.

Treating the Invisible Wounds of War

Addressing PTSD, depression, and TBI among those who deployed to Afghanistan
and Iraq is a national priority. But it is not an easy undertaking. The prevalence of
such wounds is high and may grow as the conflicts continue. And long-term nega-
tive consequences are associated with these conditions if they are not treated with
evidence-based, patient-centered, efficient, equitable, and timely care. The systems of
care available to address these wounds have been improved significantly, but critical
gaps remain.

‘The nation must ensure that quality care is available and provided to military vet-
erans now and in the future. As a group, the veterans returning from Afghanistan and
Iraq are predominantly young, healthy, and productive members of society. However,
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about a third are currently affected by PTSD or depression, or report exposure to a
possible TBI while deployed. Whether the TBIs will translate into any lasting impair-
ments is unknown. In the absence of knowing, these injuries cause great concern for
servicemembers and their families. These veterans need our attention now to ensure
successful adjustment post-deployment and full recovery.

Meeting the goal of providing care for these servicemembers will require system-
level changes, which means expanding the nation’s focus to consider issues not just
within DoD and the VA, from which the majority of veterans will receive benefits, but
also across the overall U.S. health care system, in which many will seek care through
other, employer-sponsored health plans and in the public sector (e.g., Medicaid).
System-level changes are essential if the nation is to have the resources it needs to meet
its responsibility not only to recruit, prepare, and sustain a military force but also to
address Service-connected injuries and disabilities.
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Part I: Introduction, Current Policy Context,
and Historical Perspective

Chapter One briefly describes the psychological and cognitive injuries associated with
combat, discusses the unique features associated with the current deployments, intro-
duces the issues surrounding caring for servicemembers with these invisible wounds,
and provides an overview of RAND’s study on these topics and the scope of this
monograph.

Chapter Two provides a thumbnail sketch of the conflicts in Afghanistan and
Iraq, describing the composition of the U.S. forces in terms of both demographic com-
ponents and their organizational affiliations in the Active and Reserve Components;
placing the conflicts in perspective, comparing them with other wars the United States
has fought; showing the history of troop deployments in the war on terrorism and
arraying them against signal events that have occurred in Operation Enduring Free-
dom (OEF) and Operation Iragi Freedom (OIF); discussing the casualties sustained
in Iraq in terms of killed in action (KIA) and wounded in action (WIA) in Iraq for
ground forces—that is, the predominantly Active and Reserve forces of the Army and
the Marine Corps—and showing the numbers who have died as a result of improvised
explosive devices (IEDs); and providing a brief overview of the health care systems that

serve OEF/OIF veterans.






CHAPTER ONE
Introduction

Terri Tanielian, Lisa H. Jaycox, David M. Adamson, and Karen N. Metscher

Signature Wounds

Since October 2001, approximately 1.64 million U.S. troops have deployed as part of
Operation Enduring Freedom (OEF, Afghanistan) and Operation Iraqi Freedom (OIF,
Iraq). These operations have employed smaller forces and (notwithstanding episodes
of intense combat) have produced casualty rates of killed or wounded that are histori-
cally lower than in earlier prolonged conflicts, such as Vietnam and Korea. However,
casualties of a different kind—invisible wounds, such as mental health conditions and
cognitive impairments resulting from deployment experiences—are just beginning to
emerge. Recent reports and increasing media attention have prompted intense scrutiny
and examination of these injuries. As a grateful nation seeks to find ways to help those
with injuries recover, research and analysis of the scope of the problem are ongoing, and
there is limited evidence to suggest how best to meet the needs of this population.
The majority of servicemembers deployed to Afghanistan and Iraq return home
without problems and are able to readjust successfully; however, early studies of those
returning from Afghanistan and Iraq suggest that many may be suffering from mental
disorders. Upward of 26 percent of returning troops may have mental health con-
ditions (applying broad screening criteria for post-traumatic stress disorder, anxiety
disorder, or depression), and the frequency of diagnoses in this category is increasing
while rates for other medical diagnoses remain constant (Hoge et al., 2004). The most
common diagnoses are post-traumatic stress disorder (PTSD), an anxiety disorder that
can develop after direct or indirect exposure to a terrifying event or ordeal in which
grave physical harm occurred or was threatened; major depression; and generalized
anxiety (National Institute of Mental Health Web site, Mental Health Topics page).
Recent data available from the Department of Defense (Hoge etal., 2004; Milliken,
Auchterlonie, and Hoge, 2007; Smith et al., 2008) provide both pre-deployment and
post-deployment data for these conditions. For example, Hoge et al. (2004) examined
Army and Marine Corps personnel both before and after deployment, as well as their
peers who were not deployed. Results showed that 16 to 17 percent of those returning
from Iraq met strict screening criteria for mental health conditions. About 11 percent
of servicemembers returning from Afghanistan reported symptoms consistent with a
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mental health condition, compared with about 9 percent of those not deployed, suggest-
ing that the nature of the exposures in Iraq may be more traumatic (Hoge et al., 2004).

In today’s battlefields, the use of improvised explosive devices (IEDs) has made
traumatic brain injury (TBI) a major concern for servicemembers. According to the
Defense Veterans Brain Injury Center, approximately 2,700 U.S. troops have suffered a
traumatic brain injury, and potentially hundreds of thousands more (at least 30 percent
of troops engaged in active combat in Afghanistan and Iraq for four months or more)
may have suffered a mild TBI as a result of IED blast waves (Glasser, 2007; Hoge et al.,
2007; Hoge et al., 2008). There is some indication that TBI and PTSD have overlap-
ping symptoms. For example, Hoge et al. (2008) suggest that, once PTSD symptoms
are taken into account, linkages between a mild TBI and current symptoms or physical
health outcomes are no longer significant, except for headache, indicating that some of
the experience of such problems may be attributable to PTSD rather than to the injury
itself. These high rates of mental health conditions and TBI among post-deployment
servicemembers and veterans have led some to refer to PTSD and traumatic brain
injury as the “signature wounds” of Operation Enduring Freedom and Operation Iraqi
Freedom (Altmire, 2007).

The psychological wounds of war are nothing new. The risk for mental health
conditions and the need for mental health services among military servicemembers are
greater during wars and conflicts (Milliken, Auchterlonie, and Hoge, 2007; Rosenheck
and Fontana, 1999; and Marlowe, 2001). Combat stress (historically termed soldier’s
heart, shell shock, or battle fatigue) is a known and accepted consequence of warfare.
Although diagnoses such as PTSD were not formally defined and adopted until the
1970s, the existence of psychiatric casualties in war undoubtedly goes back as far as
warfare itself (Rosenheck and Fontana, 1999; Marlowe, 2001).

The U.S. military has tracked and planned for mental health casualties at least
since World War II. Among the 16.1 million U.S. troops who served in that war,
medical estimates indicate that the incidence of psychiatric-related casualties ranged
between 28 per 1,000 and 101 per 1,000, depending on assignment (Dean, 1997). In
the Korean War (1950-1953), 5.7 million U.S. troops deployed and the incidence was
reported to be at the 37 per 1,000 mark (Dean, 1997; Jones and Palmer, 2000). In
Vietnam (1960-1975), 3.4 million served in theater, with a reported incidence rate of
12 per 1,000 (Dean, 1997; Jones and Palmer, 2000). Many scholars believe that these
figures may be understated due to the lack of uniform evaluation and diagnosis, inac-
curate recording during these earlier times, and the documentation of only rates on
the battlefield (that is, these estimates do not include conditions that may have devel-
oped post-combat) (Dean, 1997; Jones and Palmer, 2000; U.S. Census Bureau, 1999).
Over the years, the Department of Defense has made efforts to improve evaluation,
diagnosis, and recording of psychiatric casualties. However, the changing definitions
and measures of combat-related mental health conditions make it difficult to compare
incidence rates across different conflicts.
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During the Vietnam War, the medical system created a more formal infrastruc-
ture in which to diagnose and treat what would later be termed post-traumatic stress
disorder and related mental health problems. With the more in-depth monitoring and
study during this conflict, analysis found that incidence varied significantly according
to characteristics of combat exposure. High-intensity combat produced a higher inci-
dence of psychiatric casualties, and the infantry was disproportionately affected (Dean,
1997; Jones and Palmer, 2000; Newman, 1964).

In the midst of the Vietnam War, there was also concern about readjustment
difhiculties that veterans were facing on returning home. For the first time, the nation
expressed a collective concern about the mental health of returning veterans. In 1970,
Congress conducted the first hearing to address these issues (Rosenheck and Fontana,
1999). Following return from the combat zone, servicemembers reported psychological
problems, including anxiety, depression, nightmares, and insomnia. The Vietnam era
was a turning point in the assessment and treatment of combat-related psychological
distress. PTSD was officially defined as a mental disorder in 1979, in recognition of
the potentially disabling mental health challenges confronting veterans returning from
the war: “The most lasting contribution of Vietnam to the history of battle trauma is
the legacy of post-traumatic stress disorder (PTSD)” (Helmus and Glenn, 2005). The
National Vietnam Veterans Readjustment Study (NVVRS) estimated that, in 1998,
15 percent (472,000) of those who had served in Vietnam met the criteria for active
PTSD (Rosenheck and Fontana, 1999).

Unique Features of the Current Deployments

While stress has been a fact of combat since the beginning of warfare, three novel fea-
tures of the current conflicts may be influencing rates of mental health and cognitive
injuries at present: changes in military operations, including extended deployments;
higher rates of survivability from wounds; and traumatic brain injuries.

Changes in Military Operations, Including Extended Deployments

The campaigns in Afghanistan and Iraq represent the most sustained U.S. combat
operations since the Vietnam War. The number of military deployments has increased
exponentially in recent years (Belasco, 2007; Bruner, 2006; Serafino, 2003). Troops
are seeing more-frequent deployments, of greater lengths, with shorter rest periods in
between—factors thought to create a more stressful environment for servicemembers.
The day-to-day activities of troops in combat vary widely, but some common stressors
in the current conflicts have been identified as roadside bombs, IEDs, suicide bombers,
the handling of human remains, killing an enemy, seeing fellow soldiers and friends
dead or injured, and the helplessness of not being able to stop violent situations (Hoge
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et al., 2004). Because of the nature of these current conflicts, a high proportion of
deployed soldiers are likely to experience one or more stressors.

At the same time, doctrinal changes have influenced the way in which the United
States employs, deploys, and supports its armed forces, as well as how the military
approaches combat operations and operations other than war (see Chapter Two). Even
though many recent military operations have been characterized as peacekeeping mis-
sions or stability operations, many of these efforts may share the same risks and stres-
sors inherent in combat—exposure to hostile forces, injured civilians, mass graves, and
land mines, for example.

Higher Rates of Survivability from Wounds

The current conflicts have witnessed the highest ratio of wounded to killed in action
in U.S history. As of early January 2008, the Department of Defense (DoD) reports
a total of 3,453 hostile deaths and over 30,721 wounded in action in Afghanistan
and Iraq (see DoD Personnel & Procurement Statistics, Military Casualty Informa-
tion page). Although a high percentage of those wounded is returned to duty within
72 hours, a significant number of military personnel are medically evacuated from
theater (including approximately 30,000 servicemembers with nonhostile injuries or
other medical issues/diseases). Approximately 3,000 servicemembers returned home
from Iraq or Afghanistan with severe wounds, illnesses, and/or disabilities, including
amputations, serious burns, spinal-cord injuries, blindness, and traumatic brain inju-
ries (President’s Commission on Care for America’s Returning Wounded Warriors,
2007). The ratio of wounded to killed is higher than in previous conflicts as a result
of advances in combat medicine and body armor. Wounded soldiers who would have
likely died in previous conflicts are instead saved, but with significant physical, emo-
tional, and cognitive injuries. Thus, caring for these wounded often requires an inten-
sive mental-health component in addition to traditional rehabilitation services.

Traumatic Brain Injuries
Also gaining attention recently are cognitive injuries in returning troops. In particular,
traumatic brain injury in combat veterans is getting increasing consideration in the
wake of the current military conflicts. TBI is associated with decreased levels of con-
sciousness, amnesia, and other neurological abnormalities; skull fracture; and intrac-
ranial lesions; and it can lead to death (Thurman et al., 1995). Blasts are the primary
cause of TBI for active duty military personnel in war zones (Defense and Veterans
Brain Injury Center, 2005). TBI diagnoses can range from mild to severe. In its milder
forms, TBI can resolve quickly (often within three months of the injury), and it can be
difficult to diagnose and distinguish from psychological co-morbidities.

The term traumatic brain injury appears in the medical literature at least as far
back as the 1950s, but its early use is almost exclusively in reference to relatively severe
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cases of brain trauma.' Its application to mild concussive injuries, which are now a
major focus of military medicine, begins to appear in the medical literature in the
1990s, with a significant increase in usage since the onset of the current conflicts.
However, the exact nature of any emotional or cognitive deficits or demonstrable neu-
ropathology resulting from exposure to a blast has not been firmly established (Hoge
et al., 2008), leaving open many questions about the extent of problems that might be
expected from servicemembers who have been exposed.

Caring for Invisible Wounds

Rates of PTSD and concerns about mild TBI among those returning from Afghani-
stan and Iraq have sparked media attention and additional health assessments of ser-
vicemembers three to six months after they redeploy. However, the extent to which
mental health and cognitive problems are being detected and appropriately treated in
this population remains unclear. Unlike the physical wounds of war that maim or dis-
figure, PTSD, major depression, and TBI are often invisible to other servicemembers,
family members, the military, and the broader society.

For instance, although the military does screen for post-deployment health issues,
health officials have speculated that soldiers leaving the war zone often minimize or fail
to disclose mental health symptoms for fear that admitting any problem could delay
their return home. And even if risk of a mental health problem is detected among those
returning home, whether effective treatment is delivered is uncertain. The Govern-
ment Accountability Office (GAO) (2006) noted concern about adequate follow-up
and treatment, citing low rates of referrals for mental health treatment among those
screening positive for post-traumatic stress.

In addition, only a small proportion of those returning from deployment who
experience symptoms seeks mental health care, according to early studies (GAO, 2006;
Hoge, Auchterlonie, and Milliken, 2006; Milliken, Auchterlonie, and Hoge, 2007).
For example, Hoge et al. (2004) found that only 23—40 percent of those who met their
strict criteria for a mental health problem reported receiving professional help in the
past year. Changes in utilization rates of mental health services as a result of current
combat operations are also documented. From 2000 to 2004, the number of active
duty marines and soldiers accessing mental health care increased from 145.3 to 222.3
per 1,000 (Hoge, Auchterlonie, and Milliken, 2006). All categories of recent combat
veterans show increasing utilization rates, but veterans returning from Iraq are access-
ing care at a much higher rate than those returning from Afghanistan or those in any
other category (Hoge, Auchterlonie, and Milliken, 2006). However, there are still “no

I Query conducted through PubMed database, National Center for Biotechnology Information, August

2007.
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systematic studies of mental health care utilization among these veterans after deploy-
ment” (Hoge, Auchterlonie, and Milliken, 2006). In addition, although utilization
rates for mental health services are increasing, those who are accessing care and those
who are identified as needing care are not necessarily the same people.

The federal system of medical care for this population spans the Departments of
Defense and Veterans Affairs. OEF/OIF veterans are eligible to receive care through
the Department of Defense (while they are on active duty or covered by TRICARE)
and the Veterans Health Administration (all OEF/OIF veterans are eligible for five
years following military discharge). The Department of Defense does not have a uni-
fied mental health program, but a fairly comprehensive array of mental health services
is available through the Services, military hospitals, and the TRICARE network, and
programs typically are designed and implemented at the local level (Defense Health
Board Task Force on Mental Health, 2007). As a result, the mental health services
provided across the system vary considerably (Defense Health Board Task Force on
Mental Health, 2007). The DoD mental health providers also collaborate with non-
medical support systems, which include Family Support Centers, chaplains, civilian
support organizations, and the Department of Veterans Affairs (VA).

Since 1930, the VA has provided primary care, specialized care, and related medi-
cal and social support services for veterans of the U.S. military (Department of Vet-
erans Affairs, 2007). The VA operates the largest integrated health care system in the
United States. Veterans are eligible to receive care from the VA through a priority
system, which is based on the severity of military service—connected disability and
financial need. Mental health services are primarily delivered through ambulatory set-
tings—outpatient and community-based clinics, with several specialized programs for
PTSD.

The VA has been a leader in promoting quality care in the United States. The VA’s
National Center for PTSD has been a recognized national leader in conducting research
and promoting appropriate treatment for veterans suffering from PTSD. The VA’s poly-
trauma system of care has rapidly evolved to expand services for TBI among returning
veterans as well. However, not all veterans receive their care through the VA.

Over the past year, both DoD and the VA have come under congressional and
public scrutiny regarding their capacity to address PTSD and TBI. Congress has
directed billions of dollars to address perceived capacity constraints, whether on human
resources or financial resources; however, little is known to date about the capacity
requirements for addressing the needs of the newest veteran population.

Direct medical costs of treatment are only a fraction of the total costs related to
psychological and cognitive injuries. Indirect, long-term individual and societal costs
stem from lost productivity, reduced quality of life, homelessness, domestic violence,
the strain on families, and suicide. Delivering effective mental health care and restor-
ing veterans to full mental health has the potential to reduce these longer-term costs
significantly. Therefore, it is important to consider the direct costs of care in the context
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of the potentially higher indirect, long-term costs of providing no care or inadequate
care. Unfortunately, data on these longer-term costs among the military population are
sparse at best and largely unavailable. For this reason, most of the national discussion
of resources has focused on direct medical costs to the government.

Increasing numbers of veterans are also seeking care in the private, community
sector, outside the formal military and veterans health systems. Yet, we have very little
systematic information about the organization and delivery of services for veterans in
the non-federal sector, particularly with respect to access and quality.

Ongoing advances in treatment provide hope for a new generation of servicemem-
bers suffering the psychological effects of warfare. Medical science provides a better
understanding than ever before of how to treat the psychological effects of combat.
With evidence-based interventions, treatments that have been proven to work, “complete
remission can be achieved in 30-50 percent of cases of PTSD, and partial improve-
ment can be expected with most patients” (Friedman, 2006, p. 592). Studies continue
to raise a “hopeful possibility that PTSD may be reversible if patients can be helped
to cope with stresses in their current life” (Friedman, 2004, p. 76). Similarly, effective
treatments for major depression are available and may be appropriate for this popula-
tion (APA, 2000). However, treatment for traumatic brain injury among combat vet-
erans is still in the early stages of development and evaluation; experts indicate that,
with appropriate rehabilitation and treatment, those suffering from TBI can regain
functioning,

The Current Policy Context

Public concern over these issues is running high, as reflected in the activity of policy
leaders at all levels of government and throughout many government agencies. The
Department of Defense, the Department of Veterans Affairs, Congress, and the Presi-
dent have moved to study the issues, quantify the problems, and formulate policy
solutions, producing rapid recommendations for changes and expansion of services
designed to detect and treat these problems. For instance, immediately following cov-
erage of conditions at Walter Reed, Defense Secretary Robert Gates formed an Inde-
pendent Review Group to Conduct an Assessment of Outpatient Treatment at Walter
Reed Army Medical Center (WRAMC) and the National Naval Medical Center
(NNMC). Tasked with identifying critical shortcomings, suggesting opportunities to
improve care and quality of life for injured and sick servicemembers, and making
recommendations for corrective actions, the group cited concerns about coordination
across the continuum of care for injured servicemembers and recommended the estab-
lishment of a center of excellence for TBI and PTSD treatment, research, and train-
ing (Independent Review Group to Conduct an Assessment of Outpatient Treatment
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at Walter Reed Army Medical Center [WRAMC] and the National Naval Medical
Center [NNMC], 2007).

Also in the wake of the Walter Reed press coverage, President Bush established
the President’s Commission on Care for America’s Returning Wounded Warriors to
review all health care for wounded servicemembers. Their July 2007 report called for
radical changes in the coordination of care for severely injured servicemembers and the
disability evaluation and compensation system, but also highlighted the special chal-
lenges associated with PTSD and TBI. The report also included a recommendation to
enable all OEF/OIF veterans who need care for PTSD to receive it from the VA. This
recommendation remains under policy consideration at the time of this writing.

In conjunction with the President’s Commission to look at the military system,
President Bush also directed Department of Veterans Affairs Secretary Jim Nicholson
to establish an Interagency Task Force on Returning Global War on Terror Heroes. In
this task force, solutions were identified within existing funding levels and included
a governmentwide action plan. Specific changes for DoD and the VA in response to
these groups included the joint assignment of disability ratings and co-management
for continuity of care.

The work on these issues was also informed by a congressionally mandated DoD
Task Force on Mental Health, which operated as a subcommittee of the Defense Health
Board to examine matters relating to mental health and the armed forces. Its report,
released in May 2007, called for major changes in the culture for psychological health
within the military, the provision of additional resources to meet requirements, and
enhancements to the provision of the full continuum of excellent care.

The President, Congress, DoD, and the VA have acted swiftly to pursue imple-
mentation of the hundreds of recommendations emerging from the task force and
commission reports. As a result, policy changes and funding shifts are already occur-
ring for military and veterans” health care in general and mental health services in par-
ticular. Several new programs and expansions of treatment and support services have
already been established or are under development. Both DoD and the VA have taken
steps to increase the number of mental health providers; instituted broad-based screen-
ing for mental health and cognitive conditions among OEF/OIF veterans within their
primary care settings; expanded training in the provision of care and screenings for
servicemembers, military leaders, and providers; and created new resources for service-
members and veterans, in the form of hotlines and online resources. Most recently, the
Office of the Secretary of Defense for Health Affairs announced the establishment of
the Defense Center of Excellence for Psychological Health [PH] and Traumatic Brain
Injury (DCoE). In collaboration with the VA, the DCoE plans to lead a national col-
laborative network to advance and disseminate knowledge about psychological health
and TBI, enhance clinical and management approaches, and facilitate other vital ser-
vices to best serve the urgent and enduring needs of servicemembers and veterans
families.
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Through these ongoing efforts, the VA, DoD, and the armed services have
attempted to improve the care and support provided to veterans, servicemembers, and
their families facing mental, emotional, and cognitive challenges as a result of their
deployments to Afghanistan and Iraq. To build an evidence base for future quality
improvement, a rigorous evaluation of the effect of current and future programs is an
essential element of the policy and programming,.

Given the effort and energy that has been channeled and is being channeled into
improving care for veterans and servicemembers who have suffered mental health or
cognitive injuries in Afghanistan and Iraq, there will continue to be a great need for
information to help inform these decisions, both for the current conflict and for the
future.

The Purpose of the RAND Study

Despite the widespread policy interest and a committed response from DoD and the
VA, fundamental gaps remain in our knowledge about the mental health needs of U.S.
servicemembers returning from deployment to Afghanistan and Iraq, the adequacy of
the care system that exists to meet those needs, and how veterans and servicemembers
fare in that system. To address this gap and generate objective data to inform policies
and programs for meeting these needs, RAND undertook the first comprehensive,
independent study of these issues. The study was guided by a series of overarching
questions:

* Prevalence: What is the scope of mental health and cognitive conditions that
troops face when returning from deployment to Afghanistan and Iraq?

* Costs: What are the costs of these conditions, including treatment costs and costs
stemming from lost productivity and other consequences? What are the costs
and potential savings associated with different levels of medical care—including
proven, evidence-based care; usual care; and no care?

* The care system: What are the existing programs and services to meet the health-
related needs of servicemembers and veterans with post-traumatic stress disorder,
major depression, or traumatic brain injury? What are the gaps in the programs
and services? What steps can be taken to close the gaps?

To answer these questions, we designed a series of data-collection activities to
accomplish four aims:

1. Identify and assess current mental health and cognitive conditions among mili-
tary servicemembers and veterans who served in Afghanistan or Iraq.

2. Identify the short- and long-term consequences of untreated psychological and
cognitive injuries (i.e., PTSD, major depression, TBI).
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3. Document and assess the availability, accessibility, and capacity of existing pro-
grams and services to meet short- and long-term mental health and cognitive
needs, as well as brain injuries, in injured servicemembers.

4. Evaluate aids and barriers to seeking care and to using services.

Scope of the Monograph

This monograph discusses the psychological and cognitive injuries associated with
military deployment. It does not cover issues related to treating or caring for those
individuals who suffer other combat-related physical injuries; such issues have been
documented and covered by other recent task forces, commissions, and review groups.
Note, however, that individuals with severe physical injuries may be at risk for devel-
oping post-deployment mental health or cognitive conditions; for this reason, this
monograph will also be relevant in considering the overall care system for the severely
wounded.

In this monograph, we focus on three specific post-deployment conditions: post-
traumatic stress disorder, major depression, and traumatic brain injury. These condi-
tions were chosen because of their clear link to servicemember exposures in a combat
theater. PTSD is defined by its linkage to exposure to traumatic or life-threatening
events, such as combat. Major depression is often linked to grief and loss, which can
be salient for servicemembers who lose their comrades. TBI is the result of a service- or
combat-related injury to the brain. In addition, PTSD and TBI are among the signa-
ture injuries for U.S. troops who served in Afghanistan and Iraq (President’s Commis-
sion on Care for America’s Returning Wounded Warriors, 2007), and concerns about
suicide risk make major depression very important to study. We define each of these
conditions in turn.

Post-traumatic stress disorder, or PTSD, is an anxiety disorder that occurs after a
traumatic event in which a threat of serious injury or death was experienced or wit-
nessed, and the individual’s response involved intense fear, helplessness, or horror. In
addition, the disorder is marked by the following symptoms occurring for more than
one month and causing significant distress and/or impairment: re-experiencing the
event, avoidance of stimuli relating to the event, numbing of general responsiveness,
and hyperarousal (APA, 2000). A further distinction is sometimes made between
PTSD and Acute Stress Reaction (ASR) and Combat (or Ongoing Military) Opera-
tional Stress Reaction (COSR). ASR is a severe but transient disorder that develops
in an individual in response to exceptional physical or mental stress. Symptoms are
usually minimal after about three days. COSR, also known as battle fatigue or battle
shock, is any response to battle stress that renders a soldier (servicemember) transiently
unable to remain on duty. COSR is distinguished from DSM-1V (Diagnostic and Sta-
tistical Manual—Version Four) mental disorders in that the former is by definition tran-
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sient and preferably managed conservatively in the operational theater (via principles
of proximity, immediacy, expectancy, and simplicity) and do not generally require tra-
ditional psychiatric management, such as ongoing psychotherapy or psychopharmaco-
logic treatment. We focus specifically on PTSD, which is diagnosed only after symp-
toms have persisted for more than 30 days post-exposure.

Depression, or major depressive disorder (MDD), is a mood disorder that interferes
with an individual’s everyday functioning. Individuals with MDD have a persistent
constellation of symptoms, including depressed mood, inability to experience pleasure,
or loss of interest in almost all activities, that occur almost every day for two weeks
(APA, 2000). Other symptoms can include significant weight loss or gain or a decrease
in appetite; insomnia or hypersomnia; psychomotor agitation or retardation; fatigue or
loss of energy; feelings of worthlessness or excessive or inappropriate guilt; diminished
ability to think or concentrate or significant indecisiveness; and recurrent thoughts of
death, suicidal ideation, or suicidal attempts or plans. In this monograph, we use the
term depression to indicate major depressive disorder or symptoms of this disorder that
may not meet full diagnostic criteria.

Traumatic brain injury, or TBI, is a trauma to the head that either temporarily or
permanently disrupts the brain’s function (Centers for Disease Control and Preven-
tion, 2008). Disruptions in brain functioning can include a decreased level of con-
sciousness, amnesia, or other neurological or neuropsychological abnormalities. TBI
can also be marked by skull fracture or intracranial lesions (Thurman et al., 1995).
Brain injuries can be caused by an object that pierces the skull and enters brain tissue,
which is defined as a penetrating injury, or when the head hits an object but the object
does not break through the skull, resulting in rapid acceleration-deceleration of the
brain, which is defined as a closed head injury. Injuries from exposures to blasts cause a
non-penetrating injury as well; however, it is a result of a blast wave being transmitted
through the brain rather than acceleration-deceleration or an external impact to the
skull itself (National Institute of Neurological Disorders and Stroke, 2002; Warden,
2006). Moreover, depending on the proximity of the servicemember to the blast, there
may be associated brain trauma from the person being thrown into an object and/
or objects acting as missiles that hit or penetrate the skull. Therefore, there may be
multiple causes of brain injury resulting from a blast injury. The term TBI itself refers
simply to the injury to the brain, whether or not it is associated with lasting functional
impairment. The exact nature of the symptoms depends upon the type and severity of
the injury. Measures of TBI severity include the Glascow Coma Scale (which is scored
by assessing a patient’s eye-opening, motor, and verbal responses), length of loss of
consciousness, and length of post-traumatic amnesia; about 80 percent of patients with
known TBIs are categorized as “mild TBI” (see Chapter Seven, Appendix 7.C). How-
ever, to date there is still much ambiguity in definitions and in understanding of the
possible long-term repercussions of exposure to blast, leaving large gaps in knowledge.
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Each of these conditions affects mood, thoughts, and behavior, bringing with it
a host of difficulties in addition to the symptoms themselves. Previous research has
demonstrated significant impairments in daily lives, as well as linkages with suicide,
homelessness, and substance abuse, even when a mental disorder is not diagnosed (see
Chapter Five). Thus, it is important to consider the full spectrum of issues related to
how the OEF/OIF veterans are transitioning back into home life and how they will
fare in the years to come.

Organization of This Monograph

This volume is organized into several parts. Recognizing that some audiences will be
interested in specific parts, we have made some chapters more technical than others,
and we repeat main findings in each as well as in Chapter Eight, which summarizes
the findings of the entire project. In the remainder of the first part (Chapter Two), we
describe the population of U.S. forces serving, including those serving in Afghani-
stan and Iraq, and provide a brief description of the Operations. Part II details the
research literature on the prevalence of mental health and cognitive conditions among
OEF/OIF veterans (Chapter Three), including findings from our own survey of vet-
erans and servicemembers to provide data on current health status, levels of probable
PTSD, major depression, and TBI, as well as self-reported use of and barriers to health
care (Chapter Four). In Part III, we summarize the available literature on the short-
and long-term consequences associated with psychological and cognitive injuries. Part
IV uses a modeling approach to estimate the costs of these conditions—in medical
costs required to provide treatment and the employment effects of different outcomes,
ranging from a full return to mental health to death via suicide. Part V provides an
overview of the systems of care designed to treat these conditions and evaluates exist-
ing programs according to the evidence supporting the services offered within each.
Part VI presents conclusions and offers recommendations for programs and policies
aimed at filling gaps and improving treatment.
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CHAPTER TWO
The Wars in Afghanistan and Irag—An Overview

Jerry M. Sollinger, Gail Fisher, and Karen N. Metscher

This chapter provides a thumbnail sketch of the conflicts in Afghanistan and Iraq.
The first section describes the composition of the U.S. forces by demographic com-
ponents and organizational affiliations in the Active and Reserve Components. The
second section places the conflicts in perspective, comparing them with other wars the
United States has fought. The third section shows the history of troop deployments in
the war on terrorism and arrays those deployments against significant events that have
occurred in Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF).
The third section also discusses the casualties for ground forces sustained in Iraq—
those killed in action (KIA) and wounded in action (WIA)—that is, the predomi-
nantly Active and Reserve forces of the Army and the Marine Corps. It also shows the
numbers who have died as a result of improvised explosive devices. The fourth section
provides a brief overview of the health care systems that serve the OEF/OIF veterans.

What the Current Fighting Force Looks Like

In 2007, Congress authorized the total U.S. military force at approximately 2.2 million
servicemembers (Department of Defense [DoD], 2008). Of that total, approximately
47 percent of the all-volunteer force' was authorized for the Army, 25 percent for the
Air Force, 19 percent for the Navy, and the remaining 10 percent for the Marine Corps
(Department of Defense, 2008). Each military service has personnel in two compo-
nents: Active and Reserve. The Active Component includes personnel who are full-
time, active duty forces. The Reserve Component includes Reserve (Army, Navy, and
Marine Corps) and National Guard (Army, Air Force) forces. In this monograph, we
use the term Reserve Component to include Guard personnel.

In 2007, the Army had 47 percent of its authorized force in the Active Compo-
nent; the Air Force had 65 percent; the Navy, 83 percent; and the Marine Corps, 82
percent? (DoD, 2008). Table 2.1 shows that the military has more Blacks than does the

1 Conscription (the draft) ended in 1973; since that time, the U.S. military is an all-volunteer force.

2 These figures do not include Reserve Component members serving on active duty.
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Table 2.1
Percentage of Race/Ethnicity, by Service, 2004

Asian/ Indian/

Pacific Alaskan

White Black Hispanic Islander Native Other

Army
Active Army 60 23 10 3 1 3
Army Reserve 60 24 1" 4 1 1
Army National Guard 74 14 7 2 1 2
Navy
Active Navy 62 19 8 6 3 3
Navy Reserve 64 15 9 4 1 7
Marine Corps
Active Marine Corps 66 12 14 2 1 5
Marine Corps Reserve 68 9 14 4 1 5
Air Force
Active Air Force 72 15 6 2 <1 4
Air National Guard 80 9 6 2 1 2
Air Force Reserve 72 16 7 2 <1 4
Total Military 67 17 9 3 1 3
Civilian Work Force 71 1 1 5 <1 1

SOURCE: Government Accountability Office (GAO), Military Personnel: Reporting Additional
Servicemember Demographics Could Enhance Congressional Oversight. Washington, D.C., 2005, p. 22.

civilian workforce, and fewer Hispanics, Whites, and Asian Americans/Pacific Island-
ers. Also, military servicemembers tend to be younger than the civilian population:
Approximately 47 percent of the active duty enlisted force is between 17 and 24 years
old, whereas only about 14 percent of the civilian labor force is in that age group
(Office of the Under Secretary of Defense for Personnel and Readiness, 2007).

Additionally, the Reserve Components tend to be older than the Active Com-
ponent, and in 2004 the GAO reported that the Reserve Components had five times
the proportion of servicemembers age 45 and older of the Active Components (GAO,
2005). Further, women accounted for approximately 14 percent of the total military
force in 2007 (Ofhice of the Under Secretary of Defense for Personnel and Readi-
ness, 2007), whereas approximately 51 percent of the U.S. population is women (U.S.
Census Bureau, 20006).

In 2004, approximately 52 percent of the total force was married (Office of the
Under Secretary of Defense for Personnel and Readiness, 2005), and proportionally



The Wars in Afghanistan and Irag—An Overview 21

more servicemembers had at least a high school diploma (or an equivalent) than the

U.S. population 18 years and older (GAO, 2005).

Troops Deployed to OEF/OIF

As of October 31, 2007, 1,638,817 servicemembers have been deployed to the the-
aters of operation for Afghanistan (OEF) or Iraq (OIF) since the hostilities began.?
Of these, approximately, 1.2 million were active component, with 455,009 from the
reserve forces (Oflice of the Under Secretary of Defense, 2007). Reserve participation
in both operations has been historically high, particularly for the Army and the Marine
Corps as seen in Table 2.2.

To provide some perspective on the scope of current military operations, we give
statistics on the Vietnam War: Approximately 3.4 million servicemembers, about one-
third of them drafted, were deployed to Southeast Asia in support of that war (Depart-
ment of Veterans Affairs, Public Affairs). Eighty-eight percent was White, 11 percent
was Black, and 1 percent belonged to other races. Demographically, the troops were
younger than the current force (average age of 19), less likely to be married, and almost
all male (only 7,494 women served in Vietnam) (Summers, 1985).

The Conflicts in Perspective

The conflicts in Afghanistan and Iraq can be seen as extensions of a larger struggle
against global terrorism. While they have absorbed the national attention, it is useful
to place them in a larger historical perspective. They are not the longest, the largest, or
the bloodiest of the conflicts that the United States has fought. To date, Vietnam is the
longest conflict, lasting 13 years if the fall of the U.S. Embassy in Saigon in April 1975
is seen as the end point, or 11 years if departure of the last combat troops is used as the
termination. Of the 3.4 million U.S. servicemembers involved in the conflict, 47,424
were killed in battle and 153,303 were wounded (Department of Veterans Affairs,
Public Affairs). Although it lasted less than four years, World War II was the largest
conflict, involving over 16.1 million U.S. military personnel. Some 405,000 military
personnel died in the conflict, and 671,846 were wounded (Department of Veterans
Affairs, Public Affairs). The bloodiest war the United States ever fought was the Civil
War, in which 324,511 soldiers of about 2.2 million serving in the Union forces died
(DoD, 2007). By contrast, 4,357 U.S. military personnel have died in Afghanistan
and Iraq (both hostile and nonhostile deaths) and 30,613 have been wounded to date
(DoD, 2007).

3 References to servicemembers serving in Iraq and Afghanistan include all U.S. forces serving in those theaters
of operation.
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Table 2.2
Deployed Force Composition as of October 31, 2007

Members Ever Deployed in
Support of OIF/OEF

Army

Active Duty 494,465
National Guard 196,052
Reserve 110,164
Total 800,681
Navy

Active Duty 276,926
Reserve 27,456
Total 304,382
Air Force

Active Duty 234,084
National Guard 58,094
Reserve 32,845
Total 325,023
Marine Corps

Active Duty 178,333
Reserve 30,398
Total 208,731
DoD

Active Duty Total 1,183,808
National Guard Total 254,146
Reserve Total 200,863
DoD Total 1,638,817

SOURCE: Department of Defense Public Affairs Office.
Number of members deployed by service component and
month/year (based on the Contingency Tracking System),
2007.

What Makes the Conflicts in Afghanistan and Iraq Different?

Each conflict has its own distinguishing characteristics beyond size and location. Prob-
ably the signal difference of the conflicts in Afghanistan and Iraq is that they mark
the first time that the United States has attempted to fight an extended conflict with
a post—Cold War all-volunteer force. Operation Desert Storm also drew on volun-
teer forces, but that operation lasted only a matter of months. But today, the Services
have no easily accessible personnel pool to draw on to expand their ranks, as was the
case during the Vietnam War, when hundreds of thousands of draftees were called

up to serve. Active duty forces in fiscal year 2007, which for the Army numbered
about 482,000 and for the Marine Corps, about 180,000 (DoD, 2008), are the most



The Wars in Afghanistan and Irag—An Overview 23

available source of troops, followed by the Reserve Component forces, which totaled
about 550,000 for the Army National Guard and the Army Reserve combined in
2007 (Ofhce of the Assistant Secretary of the Army, 2007), and 39,600 for the Marine
Corps (Department of the Navy, 2007). The thought underpinning the creation of the
all-volunteer force was that it would be smaller but highly professional and capable of
deploying worldwide and winning conflicts in a relatively short time. Operation Desert
Storm seemed to bear out that thinking, when U.S. and coalition forces crushed Iraqi
forces in a matter of a few months.

However, the extended nature of the conflicts in Afghanistan and Iraq has sub-
jected the U.S. military to demands that, arguably, it was not sized, resourced, or con-
figured to meet at the time. The ground forces, composed predominantly of personnel
from both the Army and the Marine Corps, have borne the brunt of the conflict in
casualties and wounded in action. To meet the demands of both conflicts, DoD has
devised rotational policies that cycle forces and equipment through both conflicts. In a
memorandum from January 2007, the Secretary of Defense announced benchmarks of
one year of deployment to a combat theater for every two years outside of combat (i.e.,
training and re-equipping) for the Active Components of all Services, and one year of
deployment to a theater of war to five years nondeployed for the Reserve Components
(Office of the Under Secretary of Defense, 2007).

Although the Army policy is clear on both the length of deployment and the
amount of time back in the States before another deployment, the demands of the
conflicts in Afghanistan and Iraq have made implementation of this new policy dif-
ficult (GAO, 2007). The Congressional Budget Office (2005) offers evidence, in fact,
that some combat units are spending much less time back in the United States between
deployments; even when they are in the United States, the units are preparing for their
next deployment by training away from their home stations. Further, the demands of
the Iraq conflict have prompted the Army to extend the deployments of some units
from 12 to 15 months.

Operation Enduring Freedom

At its inception in October 2001, Operation Enduring Freedom was unique in that it
struck against the Taliban, which harbored al Qaeda, with the goal of denying con-
tinuance of that relationship, while providing humanitarian relief to the people of
Afghanistan, (Johnson, 2007). Much of the initial fighting in Afghanistan was done
by indigenous forces supported by Special Operations Forces from all three U.S. mili-
tary Services and several coalition partners, including Great Britain, France, and Aus-
tralia. These forces accompanied indigenous forces, most from the Northern Alliance,
which had been fighting the Taliban for more than five years. The goal of the Bush
administration was to keep the ground-force presence relatively small inside Afghani-
stan. The U.S. Navy provided initial air support, flying from carriers in the Indian
Ocean, from Diego Garcia, or from bases outside Afghanistan. Eventually, the Navy,
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along with the Air Force, flew from bases adjacent to or inside Afghanistan—most
notably, Baghram Air Base.

The combination of air strikes guided by controlling ground forces proved over-
whelming to the Taliban forces. The use of technology to target air strikes was not
new, but the use of a small number of Special Operations Forces on the ground maxi-
mized the delivery of airpower for the first time. The Taliban essentially had no air
defenses, allowing the coalition forces nearly unchallenged control of the battlespace.
In addition to the powerful control of the battle, the simultaneous humanitarian relief
is attributed with producing an Afghan perception that the United States’ power was
being used to liberate rather than invade (Lambeth, 2005). The war against the Taliban
lasted approximately two and a half months, ending in mid-December 2001 (Lam-
beth, 2005). U.S. ground forces played no direct combat role in Afghanistan until
March 2002, when the U.S. strategy turned toward rooting out remaining Taliban and
al Qaeda fighters (Johnson, 2007).

With the installation of a new Afghan government, U.S. efforts turned to stabil-
ity operations, which have continued to this day (Lambeth, 2005). Since the end of
major combat operations and the initiation of stability operations, the United States
has maintained approximately 15,000 to 20,000 personnel in the Afghan theater, most
of whom are ground forces (Congressional Budget Office, 2005).

Operation Iraqi Freedom
Troop deployments that began in late 2002 reflect the run-up to Operation Iraqi Free-
dom, which began in March 2003. Major combat operations were anticipated to be
short and turned out to be even shorter than anticipated, beginning on March 21,
2003, ending with the fall of Baghdad on April 9. Coalition forces occupied Tikrit,
Saddam Hussein’s hometown, on April 15, effectively ending organized Iragi resis-
tance. Prewar estimates were for major combat to last between 90 and 125 days. Iraqi
resistance collapsed in just over three weeks. As with Operation Desert Storm (147
battle deaths), casualties were light, with 139 killed and 429 wounded.* In May 2003,
on the deck of the carrier Abraham Lincoln, which had just returned from the Persian
Gulf, President Bush publicly declared an end to major combat operations. With the
end of major combat operations, the United States turned toward the tasks of provid-
ing security while building and supporting a new civil government. As the Sunni and
Shiite (and other secular) factions fought for power, security deteriorated around the
country, requiring ongoing combat operations, albeit against insurgents rather than
uniformed forces.

In June 2004, the coalition authorities handed the sovereignty of Iraq to an
interim government, and in December 2005, the Iragis went to the polls for the first

4 Figures for wounded are for those who did not return to duty and are from the Department of Defense Per-
sonnel & Procurement Statistics Web site.
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free election in 50 years. The elections appeared to be a success, with a turnout of about
70 percent and markedly little violence. Results generally went along religious and
sectarian lines. Violence continued between factions seeking power; attacks on recon-
struction projects were aimed at discrediting the coalition and the Iraqi government.
In February 20006, insurgents dressed as Iraqi police officers seized the al Askariya
mosque, also known as the Golden Dome and one of the holiest sites in Shia Islam,
and detonated two bombs inside, causing catastrophic damage to the 1,000-year-old
structure. Immediate and violent reprisals ensued. Ordinary Shiites attacked Sunnis
at random. The violence was especially severe in Baghdad. Every morning, authorities
would discover tortured and executed bodies from one group or another. Even by the
most optimistic assessments, the country was teetering on the brink of all-out civil war.

In December 2006, the Iraq Study Group released its report, noting a grave and
deteriorating situation in Iraq. The report argued for increased involvement of other
nations in the Persian Gulf region, to include Iran and Syria, and recommended sub-
stantial increases in the support provided to the Iraqi security forces.

In January 2007, President Bush announced plans to increase the number of U.S.
forces in Iraq. The increase was to be temporary and done with the goal of stabilizing
the situation, particularly in Baghdad, until the Iraqi government could establish better
control. The surge was accompanied by a change of military command, with General
David Petracus taking over from General George Casey. In contrast to the conflict in
Afghanistan, the conflict in Iraq has required a commitment of approximately 160,000
to 180,000 military personnel (Congressional Budget Ofhice, 2005).

Casualties and Improvised Explosive Devices

Figure 2.1 charts the casualties in Iraq by those killed in action (KIA; middle curve)
and wounded in action (WIA; top curve). The bottom-most curve indicates the num-
bers that have been killed as a result of what has become the weapon of choice in Iraq
for attacking coalition forces: the improvised explosive device, or IED. The data repre-
sent wounded and fatalities for Army and Marine Corps forces deployed in Iraq. Three
aspects warrant comment. First, the curves show a sharp falloff in casualties follow-
ing the major combat operations, a period during which the country was chaotic and
the insurgency had not yet begun to take hold. After that, casualties, particularly the
wounded, spike, only to decline again in 2005, surging again starting in 2006. They
remained high until the sharp decline seen at the end of 2007.

Second, beginning in 2005, IEDs account for an increasing share of those killed,
and the proportion remains high until late in 2007 (last data are for September). Third,
the ratio of wounded to fatalities is relatively high. For every nine wounded, there
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Figure 2.1
Marine Corps and Army Wounded and Killed in Action, Iraq, March 2003-September 2007
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is only about one fatality.> The ratio in World War II for battle deaths to wounded
was 1:2.4, and the fatality-to-wounded ratio in Vietnam was 1:3 (Fischer, Klarman,
and Oboroceanu, 2007). Although the survivability rate is higher, wounds resulting
from IED blasts often cause multiple wounds and usually involve severe injuries to
extremities.

IEDs have evolved from relatively crude devices detonated by such simple mecha-
nisms as garage-door openers to larger and increasingly sophisticated weapons trig-
gered by cell phones, infrared signals, or pressure plates. Their use imposes few risks on
the insurgents, and they have proven to be devastatingly effective against U.S. forces.
By some estimates, they account for about 40 percent of all casualties (Brookings Insti-
tution, 2007).

The “IED fight” has been marked by a series of moves and countermoves as each
side adapts to the latest innovation by the other. As Figure 2.1 shows, IEDs were not
used during the first months following the end of major combat operations. Once they
started to be used, U.S. forces initially responded by increasing the amount of armor

> The wounded-to-fatality rates for OIF and OEF have become the source of some controversy because of the
nature of the counts. Some sources count all wounds, whether they were incurred by hostile action or not, as well
as all deaths, which can skew the ratio to approximate 7 wounded to 1 fatality (Goldberg, 2007). Others count
only the wounded unable to return to duty compared with the number of deaths due to hostilities, which pro-
duces a ratio of approximately 4 to 1 (Goldberg, 2007).
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protection afforded the troops, which included adding armor plate and shatter-resistant
glass to the High Mobility Multipurpose Wheeled Vehicle and patrolling in Bradley
fighting vehicles. Insurgents responded with larger and more-deadly devices—most
notably, the explosively forged penetrator, which ejects a high-velocity jet of molten
metal that can penetrate the armor of an M-1 Abrams tank, the Army’s heaviest combat
vehicle. In addition to employing increasingly sophisticated jammers that block the sig-
nals used for remote detonation, U.S. forces have focused on disrupting the sequence of
material collection, and bomb construction and implanting.

The low KIA rates stem not only from the improved body armor given to all the
forces in Afghanistan and Iraq but also from improved delivery of emergency medical
care in theater, along with swift evacuation to full-treatment trauma centers outside
the conflict zone. Servicemembers experiencing trauma in either Iraq or Afghanistan
can be evacuated to a trauma center in Landstuhl, Germany, within 24 hours of their
injury, and they can reach facilities in the United States within another 24 hours via
the Air Forces’ Critical Care Air Transport Teams, which are essentially flying inten-
sive care units (Cullen, 2006; Moore et al., 2007). By contrast, during the Vietnam
War, it took approximately 45 days to move servicemembers from the battlefield to a
U.S. hospital (Cullen, 20006).

The many improvements in technology and evacuation assets have enabled the
military health system to deliver urgent care from the point of injury on the battlefield,
as well as both short- and long-term rehabilitative care through U.S.-based facilities.
Through the Department of Defense, the military health system offers a broad array
of health care services, ranging from preventative services to sophisticated trauma care
and rehabilitation (e.g., for severe combatrelated injuries). Servicemembers injured
during combat flow through this system of care, but their health care does not neces-
sarily end within DoD. Some severely wounded servicemembers will be treated by VA
facilities, depending on the nature of their injuries. These systems of care are briefly
described in the following section.

The Military and Veterans Health Systems

DoD’s health care system is commonly referred to as the military health system (MHS).
Over 9 million individuals are eligible to receive care within the MHS, including all
Active Component servicemembers and their dependents; Reserve Component mem-
bers and their dependents when they are on active duty for at least 30 days; and some
military retirees and their dependents. The MHS provides this support via 70 hospi-
tals and 400 clinics, known as the direct care system (Office of Health Affairs Web
site). The MHS-provided direct care services are supplemented by a network of civil-
ian providers (often referred to as purchased care) under an umbrella health plan of
TRICARE.
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The Department of Veterans Affairs’ (VA’) health care system is organized into a
system of 21 Veterans Integrated Service Networks (VISNs). The majority of services
provided by the VA are delivered in facilities owned and maintained by the VA and
staffed by VA employees. The balance, referred to as purchased services, is paid for on
a fee-for-service basis. Currently, all veterans with at least 24 months of continuous
active duty military service and an “other-than-dishonorable” discharge are eligible to
receive care from the VA through a priority-based enrollment system. Veterans are pri-
oritized for enrollment according to eight tiers: those with Service-connected disabili-
ties (priority levels 1 through 3); prisoners of war and recipients of the Purple Heart
(priority 3); veterans with catastrophic disabilities unrelated to service (priority 4); low-
income veterans (priority 5); veterans who meet specific criteria, such as having served
in the first Gulf War (priority 6); and higher-income veterans who do not qualify for
other priority groups (priorities 7 and 8). Enrollment is currently suspended for priority
group 8 to ensure that the VA can meet the needs of its higher-priority enrollees.

For servicemembers serving in Afghanistan or Iraq at the time of injury detection,
health care is provided by DoD military facilities in theater. In the event of traumatic
injury or illness, evacuation is done by military airlift to a large military hospital in
Germany. Depending on the severity of injury or illness and their care needs, service-
members may be treated and returned to duty or they may be evacuated to the United
States to one of a few very large military hospitals. As care and rehabilitation for service-
members progresses, the injured may move from inpatient to outpatient at the same
military hospital, or they may be moved to other facilities, including VA facilities.

If servicemembers separate from active duty (a complex decision process based on
medical and disability criteria, personal choice, and other factors), they may be eligible
to enroll in the VA health care system. Servicemembers who continue on active duty
will continue to receive their health care benefits from the Department of Defense.
Reserve Component members who return and are released from active duty may also
enroll in TRICARE or return to their civilian health care providers and/or insurance.
Within five years of their return from combat, Reserve Component members who are
combat veterans are also eligible to access the VA health care system.

Therefore, Active and Reserve Component military members returning from
Afghanistan and Iraq have access to a number of health care resources, through DoD,
the VA, and beyond. Each health system purchases some care from civilian providers.
Within DoD, civilian providers are contracted and reimbursed through the TRICARE
system. Care may even extend beyond TRICARE to purely civilian health insurance
and health networks for Reserve Component members or for servicemembers leaving
the military who do not use their VA health benefits or use their civilian-employment
benefits. Many factors drive eligibility and access to these systems for servicemembers
and veterans.
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These issues, along with a discussion of the specific programs and services for meet-
ing the health care needs of servicemembers and veterans with post-traumatic stress dis-
order, major depression, or traumatic brain injury, are discussed in Chapter Seven.

Concluding Comments

The United States finds itself nearing its eighth year of continuous combat, and U.S.
forces could be engaged at some level in both Afghanistan and Iraq for years. Although
the United States has modified its tactics and appears to have made progress in Iraq, a
resurgent Taliban is threatening gains made in Afghanistan. The nation is fighting this
war with an all-volunteer force, which has, by most accounts, performed exceptionally
well.

Even if the United States is able to scale back its commitments in the two coun-
tries, gauging the long-term effects on the forces from other perspectives, such as
morale, mental stress, and the willingness to face repetitive combat tours, is difficult.

Any war exacts a human toll. The psychological toll of the current conflicts on
the force is not a factor to be dismissed—particularly in light of the ongoing demand
for battle-ready soldiers, sailors, airmen, and marines. Understanding the nature of the
psychological toll is critical to an effective strategy for maintaining or even improving
the health of that fighting force.

In the next part of this monograph, we provide an overview of the research lit-
erature on the prevalence of mental and cognitive injuries among OEF/OIF veter-
ans (Chapter Three), including findings from our own survey of veterans and service-
members to provide data on current health status, levels of probable post-traumatic
stress injury, major depression, and traumatic brain injury, as well as self-reported use
of and barriers to health care (Chapter Four)
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Part II: The Nature and Scope of the Problem

This part of the monograph reviews information about the prevalence of post-traumatic
stress disorder, depression, and traumatic brain injury among troops deployed to either
Afghanistan (as part of Operation Enduring Freedom) or Iraq (as part of Operation
Iraqi Freedom). The first chapter, Chapter Three, provides a systematic review of the
existing studies of OEF/OIF troops. Chapter Four describes our own survey of those
who have been deployed for OEF/OIF.
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CHAPTER THREE

Prevalence of PTSD, Depression, and TBI Among Returning
Servicemembers

Rajeev Ramchand, Benjamin R. Karney, Karen Chan Osilla, Rachel M. Burns,
and Leah Barnes Caldarone

As Kessler (2000) has noted: “Any assessment of the societal impact of a disorder must
begin with a consideration of prevalence” (p. 4). By critically reviewing the current
epidemiological studies on post-traumatic stress disorder (PTSD), depression, and
traumatic brain injury (TBI) following deployment to Afghanistan and Iraq, we aim
specifically to address several questions of both scientific and political importance,
including: How widespread are mental health and cognitive conditions in the mili-
tary currently? How do rates of mental health and cognitive conditions differ among
troops deployed to Afghanistan, those deployed to Irag, and nondeployed troops?
How long do conditions and associated symptoms last? How are conditions distrib-
uted across the services of the military? Are there differences by gender, ethnicity,
rank, or service?

This chapter reviews and describes the best available data on the prevalence of
mental health and cognitive conditions endured by servicemembers in the current con-
flicts. Unlike previous conflicts, such as the Vietnam War or Gulf War, on which prev-
alence studies were generally conducted years after servicemembers returned home, in
the current conflicts epidemiologic studies are being conducted throughout the course
of the deployment cycle—i.e., a week before being deployed, while troops are in the-
ater, and immediately upon their return. Comparisons of prevalence rates obtained
across these assessments may provide unique insights into mental health and cognitive
conditions in the military in general and how the experience of these conditions may be
related to deployment. In sum, this chapter describes the current landscape of mental
health and cognitive conditions among servicemembers of the military deployed to
Afghanistan and Iraq, in hopes of highlighting where future problems, vulnerabilities,
and resource needs may lie.

Methods

Epidemiologic studies addressing the prevalence of PTSD, major depression, and TBI
among servicemembers deploying or deployed to Afghanistan and Iraq were identi-
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fied by searching peer-reviewed journals for relevant articles, using systematic search
approaches on PubMed and PsycINFO databases. Search terms included Military,
War, Veterans, Combat, Operation Enduring Freedom (OEF), Operation Iraqi Free-
dom (OIF), Afghanistan, Iraq, Prevalence, PTSD (Stress disorders, Post-Traumatic),
Depression/Depressive disorder, Traumatic Brain Injury, Mental disorders, and Mental
health. Keywords were used to search titles, abstracts, and the text of articles, and there
were no publication-year restrictions. When more than one article presented preva-
lence information on the same sample, we chose the earliest-published article. Ref-
erence lists of pertinent articles identified in database searches were examined in a
cited reference search that identified government reports as well as other peer-reviewed
articles. Studies were considered eligible for inclusion only if the study population
included U.S. military populations deployed to Afghanistan and Iraq (although we
included two studies of servicemembers from corresponding United Kingdom [UK]
and Dutch deployments), and if the reported study outcomes included prevalence fig-
ures for PTSD, depression, or TBI before deployment, in theater, or post-deployment.

Results

In total, we identified 22 independent studies that have provided specific evidence of
the prevalence of PTSD, major depression, and/or brain injury among troops deployed
or deploying to Afghanistan and/or Iraq. Tables 3.2 through 3.23 summarize the char-
acteristics and results of each of these studies. Before reviewing the results from these
studies, we first discuss the methods that these studies used to identify cases of PTSD,
major depression, and/or TBI. Knowing the methods used to identify cases is impor-
tant for understanding how to interpret study results. We then provide an overview of
the prevalence estimates from studies that have assessed servicemembers before deploy-
ment, in theater, and upon returning from deployment. We proceed to then identify
and elaborate upon themes that emerged from an analysis of the group of studies as a
whole.

Screening for PTSD, Depression, and TBI in Epidemiological Surveys

In psychiatric epidemiology, three methods are commonly used to identify “caseness”
(i.e., who has a disease or disorder, referred to as cases, and who does not): diagnostic
codes from case registries among individuals in treatment contact (i.e., receiving some
type of medical care); screening tools that identify persons with probable disorders;
and diagnostic interviews that assign actual diagnoses based on criteria set forth in
the Diagnostic and Statistical Manual of Mental Disorders (DSM) [American Psychi-
atric Association, 2000] or International Classification of Diseases (ICD). Diagnostic
interviews may be either fully structured (administered by trained lay interviewers) or
semi-structured (administered by clinicians) (Jablensky, 2002). Each method varies in
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its validity, or its ability to distinguish who has a particular disorder and who does not.
The validity of a screening tool can be measured by its sensitivity, or the proportion of
persons with a given condition correctly identified by the screening tool as having the
condition, and its specificity, or the proportion of persons without a condition correctly
identified by the screening tool as not having the condition.

For most screening tools, there is typically a trade-off between sensitivity and
specificity, and choosing one tool over another should be based on the ultimate goal of
the research. A highly sensitive tool with lower specificity will detect most true cases,
but some of those individuals without the disorder will be incorrectly identified as
“positive.” A highly specific tool with low sensitivity might detect fewer actual cases,
but the cases detected are almost certain to be true cases. Thus, researchers need to
decide whether the goal of their research is to identify all possible cases or only to iden-
tify true cases, or something in between the two.

Defining a Case

Since the methods of detection vary across studies, it is important to understand the
way each defines a case in order to be able to interpret the results appropriately. Thus,
we explain the different screening methods before presenting results.

Diagnostic Interviews. Diagnostic interviews are typically considered the gold
standard, the most accurate way to identify cases (Jablensky, 2002). In the studies
we identified, diagnostic interviews have not been used, with the exception of one
study of Dutch Army troops deployed to Iraq (Engelhard et al., 2007). No studies
of U.S. servicemembers have used structured diagnostic interviews. Nineteen studies
used screening tools, and three relied on diagnostic codes or other types of information
from medical records. Table 3.1 lists the method each study used to identify cases of
PTSD, depression, and TBI.

PTSD Checklist. To assess post-traumatic stress disorder, 14 studies used the
17-item PTSD Checklist (PCL) (Weathers et al., 1993). The scale contains 17 ques-
tions corresponding to the three clusters of DSM-IV symptoms (American Psychiatric
Association, 2000): re-experiencing the event; avoiding stimuli related to the event
and hyperarousal, which is defined as increased arousal, such as difficulty falling or
staying asleep or hypervigilance. Respondents were asked to rate the degree to which
they were bothered by each symptom on a scale from 1 (not at all) to 5 (extremely) for
a specified period of time, typically, over the past 30 days. Thus, the total scale value
ranged from 17 to 85. There are various ways in which the scale can be used to identify
respondents as likely to have PTSD, and each scoring method varies in ability to detect
a case of PTSD. In our review, 11 studies required that subjects meet DSM-1V diag-
nostic symptom criteria: experiencing at least one intrusion (re-experiencing) symp-
tom, three or more avoidance symptoms, and at least two hyperarousal symptoms.
Symptoms were considered to have been experienced if respondents indicated that they
had been bothered by each to a moderate degree. This scoring approach, which is
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Table 3.1
Methods Used to Define Cases of PTSD, Depression, and TBI, by Study
PTSD Depression TBI

Study (Table Number) Measure Measure Measure
Hoge et al., 2004 (Table 3.2) PCL-DSM PHQ-DSM

PCL-DSM-50 PHQ-DSM-+FI
Hoge, Auchterlonie, and Milliken, 2006 PC-PTSD PHQ-2
(Table 3.3)
Hotopf et al., 2006 (Table 3.4) PCL>50
Vasterling et al., 2006 (Table 3.5) PCL-DSM-50 CES-D-9 a
Grieger et al., 2006 (Table 3.6) PCL-DSM-50 PHQ-DSM
Hoge et al., 2007 (Table 3.7) PCL-DSM-50
Seal et al., 2007 (Table 3.8) ICD-9-CM ICD-9-CM
Erbes et al., 2007 (Table 3.9) PCL>50
Kolkow et al., 2007 (Table 3.10) PCL-DSM-50 PHQ-DSM
Helmer et al., 2007 (Table 3.11) Chart Abstract
Engelhard et al., 2007 (Table 3.12) SCID

PSS

Martin, 2007 (Table 3.13) PC-PTSD
Milliken, Auchterlonie, and Hoge, 2007 PC-PTSD PHQ-2
(Table 3.14)
Rosenheck and Fontana, 2007 (Table 3.15) ICD-9-CM
Lapierre, Schwegler, and LaBauve, 2007 SPTSS CES-D-20
(Table 3.16)
Smith et al., 2008 (Table 3.17) PCL-DSM

PCL-DSM-50
Hoge et al., 2008 (Table 3.18) PCL-DSM-50 PHQ-DSM-+FI b
U.S. Department of the Army, Office of the N/A N/A
Surgeon General (MHAT-1), 2003 (Table 3.19)
U.S. Department of the Army, Office of the PCL-DSM-50 PHQ-DSM+FI
Surgeon General (MHAT-11), 2005 (Table 3.20)
U.S. Department of the Army, Office of the PCL-DSM-50 PHQ-DSM-+FI

Surgeon, Multinational Force-Iraq and Office
of the Surgeon General, U.S. Army Medical

Command (MHAT-III), 2006a (Table 3.21)
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Table 3.1—Continued

PTSD Depression TBI
Study (Table Number) Measure Measure Measure

U.S. Department of the Army, Office of the PCL-DSM-50 PHQ-DSM+FI
Surgeon, Multinational Force-Iraq and Office

of the Surgeon General, U.S. Army Medical

Command (MHAT-IV), 2006b (Table 3.22)

Abt Associates, 2006 (Table 3.23) PCL-DSM

aSelf-report of a head injury with loss of consciousness lasting more than 15 minutes.

b Self-report of a head injury with either (1) loss of consciousness, (2) being dazed,
confused, or “seeing stars,” or (3) not remembering the injury.

N/A = MHAT-1 does not provide precise detail on the method used to define cases of PTSD
and depression (see Table 3.19).

Outcome Measures for PTSD

PCL-DSM: Reporting at least 1 intrusion symptom, 3 avoidance symptoms, and
2 hyperarousal symptoms at the moderate level on PTSD Checklist.

PCL-DSM-50: PCL-DSM + total score of at least 50 (range: 17-85) on PTSD Checklist.
PCL>50: Total score of at least 50 on PTSD Checklist.
PC-PTSD: Reporting 2 or more of 4 items on Primary Care-PTSD Screen.

SPTSS: An average total score of 4 or more (range: 0-10) on the Screen for Posttraumatic
Stress Symptoms.

PSS: Total score of 14 (range: 0-51) on the PTSD Symptom Scale.
SCID: Structured Clinical Interview for DSM Disorders (semi-structured diagnostic interview).

ICD-9-CM: Diagnostic code of PTSD from medical records (International Classification of
Diseases, Ninth Revision, Clinical Modification).

Outcome Measures for Depression

PHQ-DSM: Reporting 5 or more of 9 symptoms “more than half the day” or “nearly every
day” in the specified time period and the presence of depressed mood or anhedonia among
those symptoms on the PHQ-9.

PHQ-DSM + FI: PHQ-DSM on the PHQ-9 + self-reported functional impairment.
PHQ-2: Positive response to question on depressed mood or anhedonia.

CES-D-20: Averaged score across 20 depressive symptoms >16 (range: 0-20) on Center for
Epidemiologic Studies Depression Inventory, 20-item version.

CES-D-9: Summed score across 9 depressive symptoms >4 (range: 0-9) on Center for
Epidemiologic Studies Depression Inventory, 9-item version.

termed the symptom-cluster method (Brewin, 2005), has resulted in a sensitivity of 1.00
and specificity of 0.92, meaning that all cases of PTSD are correctly identified, but 8
percent of persons without PTSD are identified as having the disorder (Manne et al.,
1998). To meet screening criteria, all but one of these studies also required that the
total score be at least 50 on the entire PCL scale, raising the threshold for detecting a
case considerably. Adding this latter criterion to the symptom-cluster method of scor-
ing has not been validated against clinician diagnoses of PTSD, although its validity
has been evaluated by itself. Having a total score of at least 50 on the PCL scale has a
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sensitivity=0.60, meaning that 60 percent of PTSD cases are identified by the test, and
a specificity=0.99, meaning that 1 percent of those without the disorder are incorrectly
identified as having PTSD (Andrykowski et al., 1998). Thus, this method is more
specific but less sensitive than the symptom-cluster approach, missing many cases of
PTSD, and when added to the symptom-cluster approach would make the combined
approach more specific but less sensitive as well.

Patient Health Questionnaire. Out of 13 studies that have assessed major depres-
sion, seven used servicemembers™ self-reports on the Patient Health Questionaire-9
(PHQ-9). The PHQ-9 is a 9-item questionnaire that asks respondents how often they
have been bothered by each of nine symptoms of depression (e.g., trouble falling or
staying asleep, or sleeping too much). Response options include not at all (=0), several
days (=1), more than half the days (=2), or nearly every day (=3) during a specified
period of time, typically in the past two weeks. Cases of major depression can be iden-
tified when respondents report five or more of the nine items as occurring more than
half the days or nearly every day, including reports of either depressed mood or anbe-
donia (defined as loss of pleasure in once-pleasurable activities). This criterion correctly
identifies 73 percent of persons with major depression and 94 percent of those without
major depression (Spitzer, Kroenke, and Williams, 1999) and was the scoring method
used for each of the seven studies that used the PHQ-9. In addition, five of these stud-
ies required that respondents also report functional impairment (FI), which is defined as
impairment in work, at home, or in interpersonal functioning, to be identified as cases
of depression. Imposing the functional-impairment requirement in addition to report-
ing five or more symptoms has not been validated against clinical interviews. It is vir-
tually inevitable, however, that these screening criteria would be less sensitive, although
they may be more specific, because they raise the threshold for detecting a case. Thus,
this approach would not identify a substantial number of persons with major depres-
sion, meaning that they would be excluded from prevalence estimates.

An alternative approach for using the PHQ-9 to identify cases of major depres-
sion is to require a total score of ten or above across all nine items. Using this approach,
nearly all actual cases of major depression are correctly identified as having the dis-
order (sensitivity >0.99), although approximately 9 percent of persons without major
depression are incorrectly identified as having the disorder (specificity=0.91; Kroenke
and Spitzer, 2002). In our review, no studies used this more-sensitive, but less-specific,
approach.

Other Instruments. In a few studies, other instruments were used to identify cases
of PTSD and depression. For PTSD, Lapierre, Schwegler, and LaBauve (2007) used the
Screen for Posttraumatic Stress Symptoms (SPTSS), which is rarely used and has only
been validated once (established sensitivity=0.94; specificity=0.60) (Carlson, 2001). In
addition to their structured diagnostic interview, Engelhard et al. (2007) used a cutoff
score of 14 on the PTSD Symptom Scale (PSS) (established sensitivity=0.91; speci-
ficity=0.62; Coffey et al., 2006). While both of these tools are very sensitive, mean-
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ing that they are identifying most people with PTSD correctly, the low specificities
indicate that a substantial number of those without the disorder are being classified
as having PTSD. For depression, one study (Vasterling et al., 2006) used the 9-item
and one study (Lapierre, Schwegler, and LaBauve, 2007) used the 20-item versions
of the Center for Epidemiologic Studies Depression Inventory (CES-D). The scoring
methods used for both scales correctly identify the same proportion of persons with
depression (established sensitivities=0.72), although the scoring method for the 9-item
CES-D is better at correctly identifying persons without depression than the scoring
method used with the 20-item CES-D (established specificity for 9-item CES-D=0.86;
established specificity for 20-item CES-D=0.71; Santor and Coyne, 1997). Finally, one
government study of Army soldiers assessed in theater does not contain the definitional
criteria that would typically be included in scientific studies (Mental Health Advi-
sory Team 1 [MHAT-I]). However, in this study, the authors write that persons had
to report experiencing “several” items on the PHQ and report that symptoms caused
functional impairment (e.g., symptoms affected their work).

Post-Deployment Health Assessment. Three studies analyzed data from the
Post-Deployment Health Assessmens (PDHA) and/or Post-Deployment Health Re-
Assessment (PDHRA) (we define these assessments in more detail further below)
(Hoge et al., 2007; Martin, 2007; Milliken, Auchterlonie, and Hoge, 2007). To iden-
tify cases of PTSD, both the PDHA and PDHRA assessments contain the Primary
Care-PTSD (PC-PTSD), which is a 4-item subscale of the PCL with yes/no response
options. Reporting “yes” to two of the four items can be used to identify cases with a
sensitivity of 0.91 and specificity of 0.72, meaning that 91 percent of cases of PTSD are
correctly identified, although 28 percent of those without PTSD screen positive for the
disorder (Prins et al., 2004). The PDHA and PDHRA also contain the PHQ-2, which
is a subscale of the PHQ-9, containing the two questions relating to depressed mood
and anhedonia. A positive response to one of these questions is valid for identifying
cases of major depression with a sensitivity of 0.83 and specificity of 0.92, meaning that
83 percent of cases of major depression are correctly identified, and 8 percent of those
without the disorder screen positive for it (Kroenke, Spitzer, and Williams, 2003).

Self-Reports of Head Injury. Two studies estimated the prevalence of mild trau-
matic brain injury. The first (Vasterling et al., 2006) used a question that asked whether
the respondent had suffered a prior head injury with loss of consciousness lasting longer
than 15 minutes. The other (Hoge et al., 2008) identified respondents as having mild
TBI if they reported a head injury and one of the following three conditions: (1) loss
of consciousness; (2) being dazed, confused, or “seeing stars”; or (3) not remembering
the injury. While some preliminary evidence suggests that these screening criteria are
valid for identifying cases of mild TBI (Schwab et al., 2007), more thorough validation
of these tools is needed.
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Mental and Cognitive Conditions Pre-Deployment

To better interpret post-deployment mental health and cognitive conditions, it is help-
ful to understand the rates of mental and cognitive conditions among military per-
sonnel before their deployment. Three studies have assessed the prevalence of PTSD,
depression, and/or TBI among servicemembers before their deployment to Iraq. Vast-
erling et al. (2006) found that approximately 75 days prior to deployment, the mean
score on the PCL was 29, which is significantly lower than those cutoff values recom-
mended to classify individuals with and without PTSD (Blanchard et al., 1996). This
study did not present the percentage who met criteria for probable PTSD or depression.
These authors also showed that, prior to deployment, there was no difference in the
prevalence of mild TBI, which they defined as a head injury with loss of consciousness
for more than 15 minutes, between servicemembers who later were deployed and a
comparison group that were not deployed, with an estimated prevalence of mild TBI
around 5 percent.

Hoge et al. (2004) assessed 2,530 Army soldiers one week before their deploy-
ment and reported that 9 percent screened positive for PTSD using the symptom-
cluster method and 11 percent screened positive for depression regardless of functional
impairment. Finally, in a random sample of servicemembers across the United States
that excluded anyone who had already deployed to Afghanistan/Iraq, as well as those
who responded to the baseline or follow-up questionnaires during deployment, 5 per-
cent met criteria for PTSD using the symptom-cluster method of scoring the PCL
prior to being deployed, although only approximately one-quarter of this sample was
eventually deployed (Smith et al., 2008).

Mental and Cognitive Conditions in Theater

In July 2003 and three times thereafter (July 2004, 2005, and 2006), the U.S. Army
Surgeon General chartered Mental Health Advisory Teams to produce reports on
mental health issues related to deployment to Iraq. Although in the rest of the review
we rely primarily on peer-reviewed publications, we include these reports also because
they are the only ones that assessed the prevalence of PTSD and depression among
servicemembers in theater. Note, however, that over the course of these multiple assess-
ments in theater, the nature of the conflicts changed. As we described in Chapter Two,
the first phase of OIF involved troop buildup and major combat operations, which
was followed by a period of relative calm before a growth in insurgency. Thus, the
nature of the risks confronting a servicemember during this conflict changed over
time. The MHAT reports specifically focused on Army brigade combar teams in Iraq;
the first two of these reports also included soldiers in Kuwait in areas with high levels
of occupational stress, and the final report also included a sample of marines who
served with regimental combat teams in Iraq. The MHAT reports use the PCL to
identify cases of what the authors term “acute stress”—but not PTSD—to describe
PTSD-like symptoms reported in a combat zone. Prevalence estimates of acute stress
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were around 15 percent across all MHAT assessments, except when data were col-
lected in 2004 (MHAT-II), when the prevalence of acute stress was around 10 percent.
Rates of depression, measured with the PHQ-9, in theater also were relatively constant
across the MHAT samples, with between 5 and 9 percent of troops meeting probable
diagnostic criteria. Although the MHAT studies provide estimates of stress reactions
experienced by servicemembers in theater, it is unclear how they relate to symptoms
that emerge or continue when servicemembers are removed from the combat environ-
ment (U.S. Department of the Army, Office of the Surgeon General, 2003, 2005; U.S.
Department of the Army, Office of the Surgeon, Multinational Force—Iraq and Office
of the Surgeon General, U.S. Army Medical Command, 2006a, 2006b).

Mental and Cognitive Conditions Post-Deployment

The remaining studies estimated the prevalence of mental health and cognitive condi-
tions post-deployment, but they varied with respect to the average interval between
returning from deployment and assessment. Together, these studies generally reveal
that the estimated prevalence of PTSD and depression increases as the time from
returning from deployment increases. In addition, there are few peer-reviewed studies
on TBI, leaving much unknown about the prevalence of this condition.

Prevalence estimates of PTSD and depression are available for servicemembers
immediately upon their return from deployment. In April 2003, the Department of
Defense (DoD) mandated that, immediately upon returning from deployment, all
servicemembers complete a Post Deployment Health Assessment questionnaire.
Servicemembers generally fill out these questionnaires before leaving the country in
which they are deployed or within two weeks of returning home (Hoge, Auchterlonie,
and Milliken, 2006). The PDHA uses the PC-PTSD and PHQ-2, which have low
specificities and are therefore likely to incorrectly screen positive for PTSD and depres-
sion, respectively, many persons who do not actually have these conditions.

Three studies used data from samples that were assessed with the PDHA (Hoge,
Auchterlonie, and Milliken, 2006; Martin, 2007; Milliken, Auchterlonie, and Hoge,
2007). Only one study included servicemembers returning from Afghanistan. It esti-
mated that 5 percent of servicemembers returning from Afghanistan screened positive
for PTSD (Hoge, Auchterlonie, and Milliken, 2006). All three studies indicated that
approximately 10 percent of those returning from Iraq screened positive for PTSD. For
depression, one study indicated that 3 percent of those returning from Afghanistan
and 5 percent of those returning from Iraq screened positive on the PDHA (Hoge,
Auchterlonie, and Milliken, 2006); a separate study indicated that 4 percent of the
Army National Guard and reservists returning from Iraq and 5 percent of Army sol-
diers from the Active Component screened positive for depression on the PDHA (Mil-
liken, Auchterlonie, and Hoge, 2007).

When troops return home, there may be a disincentive for reporting mental
health symptoms on the PDHA. For example, servicemembers may worry that answer-
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ing “yes” to questions about mental health problems may delay their return to their
family and friends. In addition, many symptoms of psychiatric disorders may develop
over time and not be present immediately upon returning. Because of this situation,
in 2006 DoD began reassessing returning servicemembers three to six months after
returning from deployment, using a tool similar to the PDHA, the Post-Deployment
Health Reassessment. Among one cohort of 88,235 Army soldiers who completed both
the PDHA and PDHRA, a greater proportion screened positive for PTSD on the
PDHRA (17 percent of the Active Component and 25 percent of the Reserve Com-
ponent) than on the PDHA (12 percent of the Active Component and 13 percent
of the Reserve Component). The proportion screening positive for depression among
this cohort also increased from 5 percent to 10 percent among Active Component
Army soldiers and from 4 percent to 13 percent among members of the Army Reserve
Component (Milliken, Auchterlonie, and Hoge, 2007). In separate analyses using the
PDHRA, 16 percent of 96,934 servicemembers screened positive for PTSD (Martin,
2007). In this study, approximately 94 percent of those who had PDHRA assessments
had PDHAs: Of those who screened positive for PTSD on the PDHRA, 30 percent
had screened positive for PTSD on the PDHA. These findings mean that approxi-
mately two-thirds of persons screening positive for PTSD on the PDHRA were new
cases (Martin, 2007).

In addition to those studies that used the PDHRA, two additional studies assessed
the same cohort of servicemembers at multiple times post-deployment (i.e., longitudi-
nal studies). Grieger et al. (2006) followed a cohort of wounded soldiers evacuated
from combat between March 2003 and September 2004. At one month post-injury, 4
percent met criteria for PTSD and a similar proportion met criteria for depression; 2
percent met criteria for co-morbid PTSD and depression. At four months, the propor-
tion of persons meeting criteria for PTSD and depression increased to 12 percent and
9 percent, respectively; 8 percent met criteria for co-morbid PTSD and depression,
estimates that remained relatively unchanged at seven months (Grieger et al., 2000).
The other longitudinal study was of soldiers from three Dutch infantry army battalions
assessed at five and 15 months after returning from Iraq. In this sample, the mean level
of depression was stable at both assessments, whereas the mean level of PTSD symp-
toms tended to be lower at 15 months than at five months (Engelhard et al., 2007).

Three post-deployment studies employed cross-sectional survey designs, in which
subjects were interviewed only once within six months from servicemembers’ return-
ing from deployment. Hoge et al. (2004) studied the prevalence of PTSD and depres-
sion among an Army sample three or four months after returning from deployment
to Afghanistan, and separate Army and Marine Corps samples three or four months
after returning from deployment to Iraq. When using the symptom-cluster method to
identify cases, they found that 12 percent of Army soldiers returning from Afghani-
stan met criteria for PTSD and 14 percent met criteria for depression, regardless of
functional status. Using the same case definitions, they found that 18 percent of the
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Army sample met criteria for PTSD upon returning from Iraq and 15 percent met cri-
teria for depression; among marines, 20 percent met criteria for PTSD and 15 percent
met criteria for depression upon returning from Iraq. Vasterling et al. (2006) indicate
that the mean time interval between returning from deployment and assessment was
73 days, and most intervals ranged between 58 and 84 days. In this study, 12 percent
met criteria for PTSD using a cutoff point of 50 in addition to the symptom-cluster
scoring, and 25 percent met criteria for depression. In a separate study of Army soldiers
attending a reintegration program five to eight weeks after returning from deployment,
Lapierre, Schwegler, and LaBauve (2007) estimated that the prevalence of PTSD was
31 percent among those returning from Iraq and 30 percent among those returning
from Afghanistan. However, as mentioned earlier in this chapter, the screening tool
these researchers used includes a large number of people screening positive for PTSD
who do not actually have the disorder.

The remaining studies generally assessed symptoms around one year after service-
members’ returned from deployment. When assessed at least one year after returning
from Iraq and neighboring areas, 4 percent of UK servicemembers met criteria for
PTSD using a cutpoint of 50 on the PCL and 20 percent met criteria for an “unspeci-
fied” [sic] common mental health condition (Hotopf et al., 2006). Studies of U.S.
troops, however, produce much larger estimates. Hoge et al. (2007) found that 17
percent of Army soldiers met criteria for PTSD one year after returning home, using
a cutpoint of 50, in addition to the symptom-cluster method on the PCL. Abt Asso-
ciates mailed surveys between July and December 2004 to military personnel in the
Active Component who had deployed to Iraq on or after January 2003 and returned
from theater by February 2004, meaning that assessments generally occurred between
six and 12 months after returning from deployment. Among the 43 percent of 3,329
deployed servicemembers who responded to the survey, 7 percent met screening crite-
ria for PTSD using the symptom-cluster scoring method alone. Taken together, these
studies reveal that the prevalence of both PTSD and depression seems to increase as the
time from returning from deployment increases.

Three studies identified PTSD cases using medical records among U.S. veterans
who served in Afghanistan or Iraq and sought medical care at the Veterans Administra-
tion (VA), a patient population likely to include servicemembers with widely ranging
intervals since returning from Afghanistan or Iraq. Seal et al. (2007) reviewed records
of veterans specifically from Afghanistan and Iraq who sought any type of inpatient
or outpatient care at a VA health care facility between September 2001 and Septem-
ber 2005. Among 103,788 veterans with VA records, 13 percent had a diagnosis code
for PTSD and 5 percent had a diagnosis code for depression. Helmer and colleagues
(2007) reviewed charts from 56 veterans seeking care at the New Jersey War-Related
Injury and Illness Center (NJ-WRIIC) from June 2004 to January 2006; definite or
probable PTSD diagnoses were documented in the final impression sections of 45 per-
cent of the abstracted charts. Rosenheck and Fontana (2007) also reviewed VA records
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but were not able to specifically identify those who were veterans from Afghanistan
and Iraq. Instead, their sample termed probable OEF/OIF veterans as individuals born
after 1972 who had their first VA outpatient encounter occur in 1991 or after. Among
these individuals, there was a 232-percent increase in PTSD diagnoses between 2003
and 2005.

The remaining four studies do not indicate when their assessments took place
with respect to servicemembers’ return from deployment. As with those studies using
medical records, these studies are also likely to include servicemembers with widely
ranging intervals since returning. Erbes et al. (2007) surveyed OEF/OIF veterans who
enrolled for care at the Minneapolis VA Medical Center (MVAMC) and who were not
already accessing mental health care at the VA: Of those who responded, 12 percent
screened positive for PTSD. Smith et al. (2008) assessed their cohort of servicemembers
twice, roughly three years apart, but they do not explicitly present the proportion of
servicemembers who deployed and developed PTSD between the two assessments.
Instead, they report that, among those who did not have PTSD symptoms at baseline
and deployed to Afghanistan or Iraq, 9 percent of those who reported combat exposure
and 2 percent of those who did not report combat exposure developed PTSD. Among
those who screened positive for PTSD at baseline and were deployed, 48 percent of
those who reported combat exposure met criteria for PTSD, as did 22 percent of those
without combat exposure. Kolkow et al. (2007) assessed military health care workers
at a Naval Medical Center, 9 percent of whom met criteria for PTSD and 5 percent of
whom met criteria for depression.

Our review identified only two peer-reviewed studies (i.e., studies that have been
subjected to review by experts in the field before they are published) that attempted
to estimate the prevalence of TBI. Vasterling et al. (2006) asked respondents whether
they suffered a head injury with a related loss of consciousness lasting more than 15
minutes. When assessed in 2005 at around 2.5 months after returning from deploy-
ment, 8 percent of deployed troops reported having such an injury over a period that
included the duration of their deployment compared with a prevalence of 4 percent
among nondeployed servicemembers over a corresponding interval. Hoge et al. (2008)
estimated that, in 2006, three or four months after returning from Iraq, 15 percent of
Army soldiers reported a head injury during deployment that was accompanied by loss
of consciousness or altered mental status (i.e., being dazed, confused, or “seeing stars,”
or not remembering the injury).

The only other reference we found that indicated the prevalence of TBI among
deployed servicemembers was taken from reports that document reasons for medical
evacuations from Afghanistan and Iraq (Fischer and Library of Congress, 2006). As of
March 31, 20006, there were 1,179 TBIs among evacuees, 96 percent of which were sus-
tained in Iraq and 4 percent, in Afghanistan. This report, published by the Congres-
sional Research Service, provides no information on how it defines TBI and whether
these numbers represent cases of mild TBI.
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The other source of information on the prevalence of TBI comes from
post-deployment screenings performed at select military bases. To our knowledge,
those estimates have not yet been presented in peer-reviewed publications and thus
may be less reliable. According to a report described in USA Today, 10 percent of 7,909
marines with the 1st Marine Division at Camp Pendleton, California, suffered brain
injuries and 84 percent of 500 troops who suffered concussions were still suffering
symptoms an average of ten months after the injury (Zoroya, 2006). At Fort Irwin,
also in California, 1,490 soldiers were screened, and almost 12 percent suffered concus-
sions during their combat tours (Zoroya, 20006).

Emergent Themes

We identified a number of emergent themes from this literature. We discuss each
below.

o There is limited research on the prevalence of traumatic brain injury, owing to assess-
ment difficulties, case definitions, and restrictions on the release of such information.

Research on the prevalence of traumatic brain injury among returning troops is
sparse. This may be due in part to methodological constraints that hinder efforts to esti-
mate the prevalence of TBI in epidemiological surveys. Although identifying penetrat-
ing brain injuries is a relatively straightforward procedure, estimating the prevalence
of closed head injuries (when an object hits the head but does not break the skull) and
primary blast injuries (injuries caused by wave-induced changes in atmospheric pres-
sure) is difficult, even though such injuries are anecdotally noted as extremely prevalent
among returning servicemembers (Warden, 2006; Murray et al., 2005). In addition,
definitions for TBI subtypes, particularly mild TBI, are relatively broad. In the two
peer-reviewed studies we found that examined prevalence of brain injury, Vasterling et
al. (2000) identified those with a head injury with loss of consciousness for more than
15 minutes, whereas Hoge et al. (2008) used a definition that could include loss of con-
sciousness or altered mental status. In addition, symptoms of mild TBI often overlap
with those of other conditions, including PTSD (Colarusso, 2007).

Current TBI-screening initiatives will provide useful information on the prev-
alence of this condition among servicemembers returning from Afghanistan and Iraq.
Most notably, as of December 2007 the PDHA and PDHRA include questions regard-
ing symptoms of mild TBI. In addition, routine TBI screenings are conducted in the-
ater among all Army soldiers exposed to a blast, at Landstuhl Regional Medical Center
in Germany among all servicemembers medically evacuated from Afghanistan or Iraq
when the reason for evacuation is something other than a psychiatric diagnosis, and
at Walter Reed Army Medical Center among anyone medically evacuated due to an
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injury caused by a blast, motor vehicle accident, fall, or gunshot wound to head or neck
(The Traumatic Brain Injury Task Force, 2007; Warden, 2006). In addition, uniform
screenings are being conducted among all those returning to Fort Carson in Colorado
from deployment. When released, the results of these screenings will be important
sources of data, although some may have limited utility. Prevalence estimates based on
screenings conducted among those who have been medically evacuated may overlook
persons with mild-to-moderate closed head injuries (Warden, 2006), and those con-
ducted among servicemembers returning to Fort Carson may not be generalizable to
personnel returning to other military bases.

 Most existing studies define cases of PTSD and depression using criteria that have not
been validated, that are not commonly used in population-based studies of civilians,
and that are likely to exclude a significant number of servicemembers who have these
conditions.

The majority of studies identify cases of PTSD and depression using methods
that Hoge et al. (2004) term “strict” criteria but that have not been validated against
clinical diagnoses. For PTSD, studies applied a combination of two approaches that
have been validated independently of one another (i.e., meeting symptom-cluster crite-
ria and requiring a total score above 50 on the PCL). As stated earlier in this chapter,
imposing a cutpoint of 50 on the PCL alone correctly identifies only around 60 percent
of persons who have PTSD (Andrykowski et al., 1998). For depression, most stud-
ies required that respondents report significant functional impairment in addition to
DSM-1V depressive symptoms on the PHQ-9; however, even without requiring signifi-
cant functional impairment, this method identifies only 73 percent of depressed cases
(Spitzer, Kroenke, and Williams, 1999). The failure of these criteria alone to identify a
substantial number of individuals with these two conditions who may need treatment
and other services is why most epidemiological studies of civilians use criteria that is
more sensitive but less specific, such as symptom-cluster criteria (e.g., Jaycox, Marshall,
and Schell, 2004) or a total-score cutpoint of 44 (e.g., Zatzick et al., 2002; Walker et
al., 2003) on the PCL to identify cases of PTSD, and a total cutpoint of 10 on the
PHQ-9 to identify cases of probable depression (e.g., Ruo et al., 2003).

By imposing additional requirements on tools that already miss a substantial
number of actual cases, we can surmise that estimates of PTSD and depression from
these studies are likely underestimating the actual prevalence of these conditions.
Two studies that apply two sets of criteria for identifying PTSD and one study that
applies two sets of criteria for identifying cases of depression show such underestima-
tion empirically. Using the symptom-cluster method only, Hoge et al. (2004) estimate
that the post-deployment prevalence of PTSD among Army soldiers is 18 percent; it
is 13 percent using the symptom-cluster method plus the 50-point cutoff. Among the
same group, estimates of depression are 15 percent without and 8 percent with the
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functional-impairment requirement. Smith and colleagues (2008) also report both sets
of numbers for PTSD: When a cutoff score of 50 is required in addition to symptom-
cluster criteria, they estimate that 8 percent of those deployed with combat exposure
develop PTSD; however, when this cutoff is not required, 9 percent of those without
are estimated to develop PTSD. Stringent screening criteria will miss not only actual
cases of PTSD and depression but also subthreshold cases, individuals with symptoms
of PTSD or depression who do not meet the established case definition yet who experi-
ence significant impairment. Identifying subthreshold cases of PTSD and depression
is important, since interventions and treatment aimed at these cases can reduce symp-
tomatology and prevent progression to full diagnoses (Cuijpers, Smit, and van Straten,
2007; Marshall et al., 2001).

 Army soldiers were the most-frequently sampled servicemembers, although most stud-
ies employed convenience samples, which are not generalizable to the total deployed

Sorce.

Army soldiers make up the largest share of military personnel in Afghanistan and
Iraq (O’Bryant, 2006, 2007) and also are the servicemembers most frequently studied
with respect to deployment-related mental and cognitive health. Among studies of U.S.
servicemembers, almost half focused exclusively on Army soldiers (i.e., Grieger et al.,
20006; Vasterling et al., 2006; Hoge et al., 2007; Milliken, Auchterlonie, and Hoge,
2007; Lapierre, Schwegler, and LaBauve, 2007; Hoge et al., 2008; and U.S. Depart-
ment of the Army, Office of the Surgeon General, 2003, 2005; U.S. Department of
the Army, Office of the Surgeon, Multinational Force—Iraq, and Office of the Surgeon
General, U.S. Army Medical Command, 2006a). Three studies focused on samples of
only Army soldiers and marines (Hoge et al. 2004; Hoge, Auchterlonie, and Milliken;
and U.S. Department of the Army, Office of the Surgeon, Multinational Force—Iraq,
and Office of the Surgeon General, 2006b). The remaining seven studies either exam-
ined medical records or drew samples from all deployed armed-forces personnel access-
ing medical care in the VA (Seal et al., 2007; Rosenheck and Fontana, 2007; Erbes et
al., 2007; Helmer et al., 2007) or were samples that contained members from all ser-
vices (Martin, 2007; Smith et al., 2008; Abt Associates, 20006).

With respect to military component, most studies contained a mix of service-
members from the Reserve and Active Components, although the Reserve Component
was generally underrepresented with respect to the total deployed force. One study
(Abt Associates, 2006) sampled only members of the Active Component; we suspect
that four additional studies restricted their samples to members of the Active Compo-
nent, although the authors did not provide specific information to make this distinc-
tion (Hoge et al., 2004; Vasterling et al., 2006; Hoge et al., 2007; Lapierre, Schwegler,
and LaBauve, 2007). Two of these indicated that they sampled “active duty” soldiers
(Vasterling et al., 2006; Lapierre, Schwegler, and LaBauve, 2007); however, because
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Reserve/National Guard personnel are considered “activated” and therefore on “active
duty” when deployed, these terms are ambiguous for making this distinction.

Only a handful of studies can be considered generalizable to all troops deployed
to Afghanistan or Iraq. Studies that used the PDHA (Hoge, Auchterlonie, and Mil-
liken, 2006) or the PDHA combined with the PDHRA (Martin, 2007; Milliken,
Auchterlonie, and Hoge, 2007) should be generalizable to the larger population of
servicemembers they represent, because completion of these assessments is required
by DoD. However, Martin (2007) could only identify 77 percent of PDHAs among
servicemembers returning from Iraq in 2005, and that fewer males, servicemembers of
younger ages, members of the Marine Corps and Navy/Coast Guard, and members of
the Active Component completed these assessments than did their counterparts.

Three studies used surveys administered to random samples of servicemem-
bers: U.S. military personnel from the Active Component (Abt Associates., 2006),
UK servicemembers (Hotopf et al., 2006), and all U.S. military personnel (Smith et
al., 2008). Each of these population-based studies of servicemembers suffers from low
participation rates (49 percent in the study by Abt Associates, 2006; 61 percent in
Hotopf et al., 2006; and 36 percent in Smith et al., 2008). In the UK sample (Hotopf
et al., 2006), younger servicemembers, males, members of the Air Force and Navy,
noncommissioned officers, reservists, and non-Whites were less likely to respond than
were their counterparts; however, these authors adjusted for these differential response
rates when presenting their results. In contrast, the study of all U.S. military person-
nel (Smith et al., 2008) oversamples females, those previously deployed, and Reserve/
National Guard personnel, and also overrepresents Air Force personnel relative to the
actual deployed U.S. force; in presenting their results, the authors make no efforts to
adjust for this sampling design.

Most of the other studies used convenience samples or reviewed the medical
records of those in treatment contact, two methods that systematically exclude impor-
tant segments of the population. For instance, samples were focused on specific mili-
tary units that were scheduled to be deployed or likely to be deployed (Hoge et al.,
2004; Vasterling et al., 2006), were deployed with a high likelihood of combat expo-
sure or operational stress (MHATSs I-IV, U.S. Department of the Army, Office of the
Surgeon General, 2003, 2005; U.S. Department of the Army, Office of the Surgeon,
Multinational Force—Iraq, and Office of the Surgeon General, U.S. Army Medical
Command, 2006a, 2006b), or had returned from deployment (Hoge et al., 2004;
Hoge et al., 2007; Lapierre, Schwegler, and LaBauve, 2007). Studying military units
post-deployment is likely to exclude servicemembers who are at highest risk for mental
health problems, such as those with severe injuries or those who have separated from
military service. In addition, Hotopf et al. (2006) hypothesize that sampling proce-
dures may be the underlying reason why rates of PTSD in the UK sample are so much
lower than among the U.S. samples. They suggest that the U.S. samples may focus on
troops more likely to have combat roles than a random sample of all servicemembers
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that encompasses those in both combat service and combat service support (units that
provide operational and logistical support, respectively, to combat elements) (Hotopf
et al., 2006). Studies relying on chart reviews or samples drawn from servicemembers
seeking treatment in the VA also have limited generalizability because they do not
include veterans who do not seek care at the VA.

In addition to these studies’ limited generalizability, most studies suffer from
other limitations common to many epidemiological studies. For example, for all of the
post-deployment studies, individuals with the most significant mental health problems
may be unavailable, unable, or unwilling to participate in the survey, a bias that leads
to more-conservative estimates of prevalence than is actually the case. On the other
hand, the healthiest servicemembers may be those who are deployed more than once,
and therefore less likely to be surveyed during a post-deployment assessment. If this is
the case, these studies would yield overestimates of the prevalence of these conditions.

The same problem applies to longitudinal studies, for which those persons lost
to follow-up are likely to be systematically different from those who participated in
follow-up assessments. Both studies that analyzed data from the PDHRA present the
proportion of those with PDHRAs who had completed PDHAs, but neither presents
the proportion of those with PDHAs who are missing PDHRAs, and it is unclear who
is being missed in the PDHRA (Martin, 2007; Milliken, Auchterlonie, and Hoge,
2007). Other longitudinal studies also suffered from attrition. Only 72 percent of
deployed soldiers participated in the second wave of the study of post-deployment
neuropsychological outcomes by Vasterling et al. (2006). Separation from military ser-
vice was the most common reason for nonresponse in that sample; also, many did
not respond because they were redeployed or on leave. In the sample of wounded
servicemembers, 72 percent of those interviewed at wave 1 were assessed at wave 2
(four months), 61 percent were assessed at wave 3 (seven months), and only 50 percent
were interviewed at all three assessments; the authors report no differences in probable
PTSD or depression at one month among those lost to follow-up (Grieger et al., 20006).
Finally, in the cohort study by Smith and colleagues (2008), more than 25 percent of
the study sample was lost to follow-up at the year 3 assessment.

* Regardless of the sample, measurement tool, or time of assessment, combat duty and
being wounded were consistently associated with positive screens for PTSD.

Many studies asked servicemembers about combat exposure, such as having been
shot at, handling dead bodies, knowing someone who was killed, killing enemy com-
batants, or discharging one’s weapon. When measures such as these were included in
multivariate regression models, they were consistently associated with increased likeli-
hood of screening positive for PTSD (Grieger et al., 2006; Hoge, Auchterlonie, and
Milliken, 2006; Hoge et al., 2004; Hotopf et al., 2006; Kolkow et al., 2007; U.S.
Department of the Army, Office of the Surgeon, Multinational Force—Irag, 2006b).
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In addition, Smith et al. (2008) found that, for persons without PTSD at baseline who
were deployed, 9 percent of those who were exposed to combat reported symptoms of
PTSD at follow-up versus 2 percent of those who did not report combat exposures.
Given the changing nature of risks confronting servicemembers during these conflicts
(see Chapter Two), servicemembers from different deployment cycles may report differ-
ent exposures and rates of PTSD.

The longitudinal study of wounded soldiers indicates, however, that the effect
of combat exposure on PTSD may vary as the time from returning from deployment
increases, because combat exposure was associated with PTSD one month after injury
but not at four or seven months (Grieger et al., 2006). Similarly, combat exposure
may differ by deployment to Afghanistan or Iraq: Hoge, Auchterlonie, and Milliken
(2006) found that combat experience was only associated with PTSD in the sample
of servicemembers deployed to Iraq but not Afghanistan. In contrast, combat expo-
sure was only associated with depression in one of 11 studies that contained measures
of depression (U.S. Department of the Army, Office of the Surgeon, Multinational
Force—Iraq, 2006b). Having suffered an injury or being wounded was also associated
with an increased likelihood of PTSD across studies (Hoge, Auchterlonie, and Mil-
liken, 2006; Hoge et al., 2004; Hoge et al., 2007). Among soldiers who were wounded,
those with more severe physical symptoms were most likely to have PTSD and depres-
sion at four and seven months post-injury, and more severe physical symptoms at one
month predicted PTSD at seven months (Grieger et al., 20006).

Aside from these consistent correlates of PTSD, studies also highlighted features
that appeared to increase the risk of PTSD or depression among their samples. Young
age, such as being under 25, was associated with PTSD in two studies (Grieger et al.,
20006; Seal et al., 2007), although those younger than 20 were least likely to screen
positive for PTSD in analyses using the PDHA (Martin, 2007). In MHAT-I (U.S.
Department of the Army, Office of the Surgeon General, 2003) and in the study by
Abt Associates (20006), reports of low personal and unit morale and lower unit cohe-
sion were linked to increased reports of PTSD symptoms. Some studies that examined
differences by component found that reservists often were more likely to report symp-
toms of PTSD than members of the Active Component (Milliken, Auchterlonie, and
Hoge, 2007; Martin, 2007; Helmer et al., 2007). Junior enlisted servicemembers may
also be at increased risk for PTSD (Martin, 2007; Smith et al., 2008) and TBI (Hoge
et al., 2008) relative to more senior ranking servicemembers. In one study, medical
officers faced an increased risk of developing PTSD (Martin, 2007). Finally, having
been deployed more than once was associated with acute stress in the two later MHAT
reports, when data were collected in 2005 and 2006; multiple deployments were asso-
ciated with depression in the MHAT-III report (data collected in 2005); and being
deployed for more than six months was associated with both acute stress and depres-
sion in the final MHAT report, conducted in fall 2006 (U.S. Department of the Army,
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Office of the Surgeon, Multinational Force—Iraq, and Office of the Surgeon General,
U.S. Army Medical Command, 2006a, 2006b).

o When comparisons are available, servicemembers deployed to Iraq appear to be ar
higher risk for PTSD than servicemembers deployed to Afghanistan.

Many studies attempted to draw comparisons between groups of servicemembers
to identify variables associated with differences in the prevalence of disorders across
groups. In studies that included servicemembers deployed to Afghanistan, Iraq, or
another location, those deployed to Iraq were consistently more likely to report PTSD,
although such reports are likely due to the increased likelihood of combat exposure
among servicemembers in Iraq (Abt Associates, 2006; Hoge, Auchterlonie, and Mil-
liken, 2006; Hoge et al., 2004; Lapierre, Schwegler, and LaBauve, 2007; U.S. Depart-
ment of the Army, Office of the Surgeon General, 2005). The results of the MHAT
reports were compared with each other to discern whether, over the period in which
the four studies were conducted, rates of PTSD and depression increased or decreased
among servicemembers in theater. Among Army soldiers interviewed in 2004 (MHAT-
II) rates of PTSD were lower than they were when interviewed in 2003 (MHAT-I),
although rates of depression were not significantly different. There were no differences
between rates of either PTSD or depression in MHAT-I and MHATs III and IV.

Other studies attempted to investigate whether deployment has a causal influence
on PTSD and depression. To properly conduct such an assessment would involve a lon-
gitudinal study among a cohort of soldiers assessed both before and after deployment,
and preferably a control group that did not deploy, to ensure that there is no effect
unrelated to deployment over the specified interval. Only two studies were designed
in this way. One of them (Vasterling et al., 2006) did not present whether the preva-
lence of PTSD or depression increased among the sample post-deployment. Smith et
al. (2008), on the other hand, did show that, among those who did not have PTSD at
baseline, those who deployed were three times more likely to develop PTSD than those
who did not deploy.

Other studies have compared rates of PTSD and depression across different sam-
ples to assess whether rates of these outcomes are different among those who have
served in Afghanistan or Iraq and those about to be deployed (Hoge et al., 2004),
or among servicemembers who were not deployed at the same time (Abt Associates,
2006; Hotopf et al., 2006). Hoge et al. (2004) found that Army and Marine Corps
units assessed after returning from deployment to Iraq had higher rates of PTSD and
depression than an Army unit scheduled to deploy to Iraq in one week’s time. The
Abt Associates study (2006) found that 7 percent of deployed military personnel from
the Active Component screened positive relative to 4 percent of nondeployed Active
Component personnel, and that the average value across all items on the PCL was
also higher among deployed servicemembers than among the nondeployed group. On
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the other hand, Hotopf and colleagues (2006) found no difference in PTSD or other
mental health outcomes among deployed and nondeployed servicemembers from the
United Kingdom. None of these studies adjusted for differing baseline characteristics,
which may make one group more likely than the other to report mental health or cog-
nitive conditions. Thus, although the studies have provided evidence that the preva-
lence of PTSD and depression is greater post-deployment, no study has yet been able
to provide evidence of a causal relationship.

Discussion

Assembling and critically reviewing the existing epidemiological studies that have exam-
ined mental and cognitive conditions among servicemembers deployed to Afghanistan
and Iraq allowed us to address several specific objectives of the current chapter. Below,
we describe consistencies and inconsistencies across studies, identify the strengths and
weaknesses of the studies, and conclude by proposing future research directions.

Consistencies and Inconsistencies Across Studies

The assembled research to date on the prevalence of post-combat mental health and
cognitive conditions among servicemembers deployed to Afghanistan and Iraq sup-
ports five broad generalizations.

First, PTSD is more prevalent than depression among deployed servicemembers,
and it affects roughly 5 to 15 percent of servicemembers, depending on who is assessed
and when they are assessed; the prevalence of depression among servicemembers
ranges from 2 to 10 percent, also depending on when assessment occurs and who is
assessed. We acknowledge that some studies have yielded prevalence estimates that
extend beyond these intervals and have chosen these intervals from the group of stud-
ies as a whole, relying more heavily upon those that we consider most representative
of the deployed population and considering carefully the methods that study authors
used to identify cases. Second, many studies employ the same screening tools, making
prevalence estimates across studies generally comparable. Therefore, variability across
studies is likely due to differences in study samples or the time of assessment. How-
ever, the criteria used across most of these studies to identify PTSD and depression
have not been validated and do not identify a substantial portion of those who actu-
ally have these conditions. Third, because different studies have been conducted at
different periods during deployment and post-deployment, comparing across stud-
ies suggests that the prevalence of PTSD and depression increases as the time since
returning from deployment increases. Fourth, across studies, servicemembers who
experience combat exposure and who have been wounded are more likely to meet
criteria for PTSD. Fifth, servicemembers deployed to Afghanistan and Iraq are more
likely to meet criteria for PTSD and depression than nondeployed troops, although
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those deployed to Iraq have higher rates of PTSD and depression than those deployed
to Afghanistan.

For the purposes of allocating funds and services, policymakers will want to
know how many returning servicemembers will likely meet diagnostic criteria for
PTSD, depression, and TBI by the end of OEF and OIF, and whether or not these
individuals sought treatment or can be persuaded to seek treatment. This number will
help inform projections of workforce and capacity requirements for meeting potential
demand. Providing this number, however, is difficult, owing to the methodological
limitations of the epidemiological studies we have reviewed. Studies with the most-
sensitive screening criteria have not been conducted among samples representative of
the entire deployed population, and those studies that are most generalizable (Hoge,
Auchterlonie, and Milliken, 2006; Martin, 2007; Milliken, Auchterlonie, and Hoge,
2007) use a screening tool that is likely to incorrectly identify some persons without
PTSD or depression as having these conditions.

If we apply the range of prevalence estimates for PTSD (5 to 15 percent) and
depression (2 to 10 percent) to the 1.64 million servicemembers who have already
been deployed, we can estimate that the number of servicemembers returning home
with PTSD will range from 75,000 to 225,000 and with depression, from 30,000 to
150,000. The precise number depends on how many of all deployed servicemembers
are at increased risk for these outcomes—specifically, the percentage of those deployed
with direct combat experience, those who have been wounded, and the military service
of which they are a part. Note, however, that the most-generalizable studies estimated
that the prevalence of PTSD fell almost midway in this range and at the lower end
of the range for depression. If we were to use the median value between the range of
servicemembers likely to have PTSD, we would arrive at a figure of 150,000. As we
reiterate throughout this chapter, we do not yet have a sound basis for estimating num-

bers for TBI.

Strengths and Limitations of the Existing Studies

From a methodological perspective, these studies all have strengths that should be
noted and replicated in future studies. As mentioned above, researchers often use the
same screening tools and screening criteria, enabling comparisons across samples.
Thus, although samples differ, we can examine studies collectively and draw general
conclusions (e.g., that the prevalence of disorders increases over time or is greater for
one group than for another). In addition, the current research tends to focus on combat
troops. This group may warrant special attention to the extent that it has dispropor-
tionately higher levels of combat exposure: Studies from broader deployed populations
indicate that those with combat exposure are more likely to have PTSD and may be
more likely to have depression. However, focusing exclusively on combat troops is also
a limitation. First, as argued by Hotopf et al. (2006), sampling combat troops creates
samples that are not representative of the entire deployed force; if combat exposure is



56 Invisible Wounds of War

higher among this group, such sampling can yield estimates of PTSD and depression
that are inflated. On the other hand, combat exposure can include being caught in
an ambush or handling dead bodies, which may be just as prevalent, if not more so,
among supply personnel or combat medics, respectively.

Despite these strengths, if the reviewed studies are to guide the allocation of
mental health services for military personnel in the United States it is imperative that
two common limitations of these studies, and the implications that these limitations
have on prevalence estimates, be recognized. First, in all but a handful of studies (Abt
Associates, 2006; Martin, 2007; Milliken, Auchterlonie, and Hoge, 2007; Hoge,
Auchterlonie, and Milliken, 2006; Hotopf et al., 20006), generalizability is weak. This
weakness means that prevalence estimates are specific to the servicemembers in the
respective samples. The current samples, including longitudinal assessments that are
considered to be the most generalizable (Martin, 2007; Milliken, Auchterlonie, and
Hoge, 2007), are likely to exclude servicemembers with the highest likelihood of mental
problems, such as those with serious injuries or those who have separated from military
service. This type of bias is likely to yield lower prevalence estimates than are actually
the case. On the other hand, the healthiest troops may be systematically excluded from
some surveys because they are being deployed multiple times and may therefore not be
included in post-deployment samples. In addition, by focusing on troops most likely
to be in combat situations, current studies may also be systematically excluding those
servicemembers deployed but serving in combat support or combat services support
roles. These other biases may therefore yield prevalence estimates higher than are actu-
ally the case. We discuss below one strategy for addressing these types of biases: survey-
ing a random sample of all deployed servicemembers.

Second, most of the current studies used screening tools to measure the preva-
lence of mental health and cognitive conditions. Screening tools are typically short and
simple to administer, but they are not equivalent to diagnostic procedures. The meth-
ods used to identify cases of PTSD, depression, and TBI with these screening tools
in most studies have not been validated, and they miss a significant number of those
persons with these mental and cognitive conditions, thereby producing estimates that
could potentially underestimate the actual prevalence of these conditions. While fully
or semi-structured diagnostic instruments are improvements upon screening tools for
diagnosing individuals with disorders, these methods may also have problematic sensi-
tivity and specificity (Kendler et al., 1996). They may also be impractical for commu-
nity-based epidemiological surveys, although they can be used as the second stage of
a two-phased design for those persons identified as probable cases via a screening tool
(Jablensky, 2002).
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Future Research Directions

We have reviewed what we believe to be the “first wave” of epidemiological studies
designed to assess psychological problems among servicemembers in theater, immedi-
ately upon their return, and closely thereafter. These studies are a significant advance in
both psychiatric epidemiology and military medicine. Future studies should use them
to guide their research designs, but they also should improve upon them by addressing
the limitations noted above. Specifically, epidemiologists and those conducting epide-
miological studies should address four specific gaps in the current research:

1. Epidemiological studies should employ random-sample designs to general-
ize to all deployed servicemembers.

Targeted research on troops engaged in combat is warranted and important.
However, research on representative samples of all deployed servicemembers, regardless
of their duties during deployment is encouraged to provide prevalence estimates that
can be generalized to all deployed servicemembers. These studies should be designed
to accurately measure differences in outcomes across relevant subgroups (e.g., those in
the Active and Reserve Components). Sufficient attention should be paid to, for exam-
ple, characteristics of nonresponders, so that the researchers understand who they are
excluding from their study and how such individuals differ from their study sample.
In addition, study samples should be compared with the larger populations they are
designed to represent, and researchers should use the appropriate statistical methods to
ensure that their samples and the estimates they publish are not biased by their study
designs.

From a policy perspective, these advancements will aid in the correct allocation of
mental health services for military personnel. In addition, future research should make
targeted efforts to engage deployed servicemembers who are no longer active in the
military, including those who have separated and those who have suffered significant
wounds. Together, these efforts will confront those issues that are likely to yield biased
estimates among the extant studies.

2. Researchers should use caution when defining cases to ensure that their
case definition serves the larger purpose of the study.

From a public health perspective, epidemiological studies of prevalence help guide
the allocation of resources to ensure that care and support are available at the level at
which it is needed. Highly specific screening tools are attractive because most people
without a given disorder are correctly identified as such. But for PTSD and depression,
highly specific tools often come at the cost of low sensitivity. As a result, many persons
who actually have PTSD or depression are not correctly classified as having these disor-
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ders. Researchers should think critically about the method they use to define cases and
choose a technique that is in line with the ultimate goal of their research.

3. Research should address causal associations between deployment and sub-
sequent mental health problems.

Studies have been conducted on servicemembers pre-deployment, in theater, and
post-deployment, and some have compared rates of mental health problems at these dif-
ferent stages of service. Two studies (Vasterling et al., 2006; Smith et al., 2008) exam-
ined cohorts of servicemembers from a period pre-deployment to post-deployment, but
both have significant limitations. A quasi-experimental research design that assesses
the same servicemembers prior to deployment and post-deployment and an adequately
defined control group will aid in determining the extent to which the risk of develop-
ing adverse mental and cognitive outcomes increases after serving in a conflict. Results
of studies of servicemembers in theater indicate that multiple deployments and length
of deployment may be associated with acute stress reactions. To reflect this situation,
future studies should be designed to investigate whether these factors also increase the
risk of PTSD, depression, or TBI when servicemembers return from being deployed.

4. Research should directly examine the prevalence of traumatic brain injury
and its associated impairments.

Finally, although traumatic brain injury has been deemed a “signature” wound
of the current conflicts, data on the prevalence of traumatic brain injury are lacking.
Results from screenings at Camp Pendleton and Fort Irwin have not been subjected
to the peer-review process, and it is not clear how these samples generalize to other
servicemembers. Researchers should agree on a standardized definition of TBI or sub-
types of TBI, such as mild TBI, investigate the psychometric properties of screen-
ing instruments used to identify these cases, and discern whether they are reliable
and valid. Significant efforts are needed to identify cases of TBI—particularly mild
TBI—in epidemiological surveys, as well as to identify ways to assess any impairments
that result from TBI. Analysis and publication of prevalence data from TBI screens
among servicemembers returning from deployment will be crucial for understanding
the burden that brain injury poses on the U.S. military and society at large.

Conclusion

The studies identified in this critical review represent substantial advances in our under-
standing of PTSD and depression among servicemembers immediately after serving in
war. Mental-health outreach and service allocation for deployed troops should occur
both in theater and immediately upon the troops’ return home, given the relatively
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high rates of problems shown here. Targeted interventions should focus on those who
served in combat roles and those who are physically wounded. In addition, research
conducted many years after previous conflicts, such as Vietnam (Dohrenwend et al.,
2006) and the first Gulf War (Stimpson et al., 2003), have produced prevalence esti-
mates equal to if not higher than those presented here, which may be due to the emer-
gence of symptoms over time (i.e., a “delayed onset” PTSD) or increases in treatment-
seeking behaviors. We hypothesize that, regardless of its cause, the need for mental
health services for servicemembers deployed to Afghanistan and Iraq will increase over
time, given the prevalence of information available to date and prior experience with
Vietnam. Policymakers may therefore consider the figures presented in these studies to
underestimate the burden that PTSD, depression, and TBI will have on the agencies
that will be called upon to care for these servicemembers now and in the near future.



Table 3.2
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Hoge et al., 2004

Hoge C. W., C. A. Castro, S. C. Messer, D. McGurk, D. I. Cotting, and R. L Koffman. Combat duty in Iraq and Afghanistan, mental health problems, and
barriers to care. New England Journal of Medicine, Vol. 351, No. 1, 2004, pp. 13-22.

Type of Report (e.g., peer-reviewed, government report): Peer-reviewed

N: 6,201

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.qg., survey, Correlates of Mental
Army, Navy) medical record)  Outcome Measures Results Health Conditions Comparisons Critique
Convenience sample Anonymous survey PTSD: PTSD: Combat experience Units assessed after Comparison groups:
of 3 Army units and administered to: PCL-DSM?2 (DSM %/DSM-50 %) (being shot at, deploying to Iraq Pre-deployed and
1 Marine Corps unit 1 Army unit 1 week PCL-DSM-502 Pre-lraq Army: handling dead were significantly ~ post-deployed
in 2003 before deployment 9.4/5.0 bodies, knowing more likely to report groups are different
to Iraq (n=2,530); Depression: Post-Irag Army: someone who was experiencing PTSD samples; baseline
1 Army unit 3-4 PHQ-DSMP 18.0/12.9 killed, or killing and depression distress may
months after PHQ-DSM+FIP Post-lIrag Marine enemy combatants) than units assessed be heightened
deployment to Iraq Corps: 19.9/12.2 was strongly before deploying immediately before
(n=894); Other: Current Post-Afghanistan correlated with to Iraq and units deployment
1 Marine Corps Unit stress, emotional Army: PTSD assessed after
3-4 months after problems, alcohol  11.5/6.2 deploying to Generalizability:
deployment to Iraq misuse, family Being wounded Afghanistan Sample excludes
(n=815); problems, use of Depression: or injured was severely wounded or
1 Army unit 3-4 professional mental (DSM %/DSM-50 %) positively associated those who may have
months after health services in Pre-lraq Army: with rates of PTSD been removed from
deployment to the past month 11.4/5.3 units; not randomly
Afghanistan or year, barriers Post-Irag Army: selected
(n=1,962) to mental health 15.2/7.9
treatment Post-Irag Marine Outcomes:
Corps: 14.7/7.1 Self-report

Post-Afghanistan
Army: 14.2/6.9

@ PCL-DSM—Reporting at least 1 intrusion symptom, 3 avoidance symptoms, and 2 hyperarousal symptoms at the moderate level on PTSD Checklist.
PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.

b PHQ-DSM—Reporting 5 or more of 9 symptoms “more than half the day” or “nearly every day” in the specified period and the presence of
depressed mood or anhedonia among those symptoms on the PHQ-9.

PHQ-DSM+FI—PHQ-DSM on the PHQ-9 + self-reported functional impairment.
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Table 3.3

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Hoge, Auchterlonie, and

Milliken, 2006

Hoge, C. W., J. L. Auchterlonie, C. S. Milliken. Mental health problems, use of mental health services, and attrition from military service after
returning from deployment to Iraq or Afghanistan. Journal of the American Medical Association, Vol. 295, No. 9, 2006, pp. 1023-1032.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 303,905

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional
Conditions Studied: PTSD, Depression

Sample
which Service (e.g.,
Army, Navy)

Assessment
(e.g., survey,
medical record)

Correlates of Mental
Health Conditions

Comparisons

Critique

All Army and
Marine Corps units
who returned from
deployment from
Afghanistan, Iraq,
or other locations
between May 1,
2003, and April 30,
2004

Survey and
administrative
records: PDHA
linked with
administrative data
on health care visits
among military
personnel who
served in
Afghanistan
(n=16,318),

Iraq (n=222,620),
and other locations
(n=64,967)

Outcome Measures Results
PTSD: PTSD:
PC-PTSD? Iraq: 9.8

Afghanistan: 4.7
Depression: PHQ-2P Other: 2.1

Other: Other mental Depression:
health problem (% report 1 item/
(from PDHA), % report both

referral for an items)

MH reason (from Iraq: 4.5/1.6
PDHA), health care Afghanistan:
utilization (from 2.5/1.0

administrative Other: 1.9/0.8
records), attrition

from military service
(administrative

records)

Combat experience
(witnessing person
being wounded or
killed or engaging
in direct combat
during which they
discharged their
weapon) was
positively associated
with PTSD among
OIF veterans

Hospitalization
during deployment
was associated with
a mental health
problem

Female OIF veterans
were slightly more
likely to report

a mental health
concern

Deployment to
Iraq rather than
to Afghanistan or
other locations
was associated
with increased
odds of reporting
any mental health
concern

Outcomes: Self-
report, and
screening tools with
low specificity

Generalizability:
Unknown

NOTES: MH—mental health; PDHA—Post-Deployment Health Assessment (survey for all military personnel conducted immediately upon returning
from any deployment.

@ PC-PTSD—Reporting 2 or more of 4 items on Primary Care—PTSD (PC-PTSD) Screen.

b pHQ-2—Positive response to question on depressed mood or anhedonia.
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Table 3.4

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Hotopf et al., 2006

Hotopf, M., L. Hull, N. T. Fear, T. Browne, O. Horn, A. Iversen, M. Jones, D. Murphy, D. Bland, M. Earnshaw, N. Greenberg, J. H. Hughes, A. R. Tate,
C. Dandeker, R. Rona, and S. Wessely. The health of UK military personnel who deployed to the 2003 Iraq war: A cohort study. Lancet, Vol. 367, No.

9524, 2006, pp. 1731-1741.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 10,272

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD

Assessment
(e.g., survey,
medical record)

Sample
which Service (e.g.,
Army, Navy)

Outcome Measures Results

Correlates of Mental
Health Conditions

Comparisons

Critique

UK armed forces
personnel

Questionnaire
administered
(Royal Navy to a random
including Royal sample of regular
Marine Corps, Army, servicemembers and
Royal Air Force) reservists:

who served in lraq Deployed sample
or surrounding (n=4,722)

areas between Nondeployed
January 18 and sample (n=5,550)
June 28, 2003, and

a comparison group

of nondeployed

servicemembers on

March 31, 2003

PTSD: PCL>502 PTSD
Deployed: 4%
Unspecified Nondeployed: 4%
mental health
condition: Score
of 4 or greater on
the General Health

Questionnaire-12

Common mental
health condition
Deployed: 20%
Nondeployed: 20%

Other: Alcohol-use
disorders; service
information;
experiences before,
on, and after
deployment; current
health, background
info (including past
med history and
adversity in early
life)

Combat duties were
associated with
increased rates of
PTSD symptoms

No evidence that
later deployments,
which were
associated

with escalating
insurgency and

UK casualties,
were associated
with poorer MH
outcomes

In general, there
were no significant
differences in PTSD
and other mental
health outcomes
for deployed and
nondeployed
servicemembers

Reservist status
modified the effect
of deployment:
Deployed reservists
were more likely

to report common
mental health
conditions and
fatigue than were
nondeployed
reservists, although
this difference was
not seen for regular
servicemembers

Outcomes: Self-
report

Response rate:

61%; response rates
were lower for those
who were younger,
male, non-officers,
reservists, and
nondeployed

2 PCL>50—Total score of at least 50 on the PTSD Checklist.
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Table 3.5
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Vasterling et al., 2006

Vasterling, J. J., S. P. Proctor, P. Amoroso, R. Kane, T. Heeren, R. F. White. Neuropsychological outcomes of Army personnel following deployment to
the Iraq war. Journal of the American Medical Association, Vol. 296, No. 5, 2006, pp. 519-529.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 1,457

Design (e.g., cross-sectional, longitudinal, medical-record review): Longitudinal

Conditions Studied: PTSD, Depression, TBI

Sample Assessment
which Service (e.g., (e.qg., survey, Correlates of Mental
Army, Navy) medical record) = Outcome Measures Results Health Conditions Comparisons Critique
Random sample of Assessments PTSD: PCL-DSM-502 PTSD N/A N/A Comparison groups:
soldiers of Army conducted by a Deployed: 11.6% Rates of PTSD
battalion-level civilian examiner Depression: Center and depression
units originating team at military for Epidemiological Depression_ not presented for
in Fort Hood, installations at two Studies Depression Deployed: 25.0% nondeployed
Texas, and Fort time points: Inventory, 9-item
Lewis, Washington, Before deployment version (CES-D-9)P  Head injury with Outcomes: Self-
assessed before to Iraq (n=1,368), related loss of report; validity of
deployment to Iraq after deployment  TBI: Self-reported  consciousness measure for TBI
(April-December to Iraq (n=1,028). head injury witha  Deployed: 7.6% does not include
2003) and post- After exclusions, loss of consciousness Nondeployed: 3.9% nonconcussive blast
deployment total n=961 (654 lasting more than 15 exposures
(January—May 2005) categorized as minutes
and a nondeployed deployed and 307 Retention: Most of
comparison group  categorized as Other: Functional those lost to follow-
assessed at the same nondeployed) neurocognitive up had separated
times health, deployment from military
experiences, service and may be
state affect, more likely to have
performance-based mental or cognitive
neuropsychological conditions
tests

NOTE: N/A—not available.
@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.
b CES-D-9—Summed score across 9 depressive symptoms >4 (range: 0-9) on Center for Epidemiologic Studies Depression Inventory, 9-item version.
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Table 3.6

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Grieger et al., 2006
Grieger, T. A., S. J. Cozza, R. J. Ursano, C. Hoge, P. E. Martinez, C. C. Engel, H. J. Wain. Posttraumatic stress disorder and depression in battle-injured

soldiers. American Journal of Psychiatry, Vol. 163, No. 10, 2006, pp. 1777-1783.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed
N: 613

Design (e.g., cross-sectional, longitudinal, medical-record review): Longitudinal

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.g., survey,
Army, Navy) medical record) Outcome Measures Results

Correlates of Mental Health
Conditions

Comparisons

Critique

Convenience Survey
sample of Army administered to month):
soldiers wounded the same cohort  PCL-DSM-502
in combat and three times after
evacuated to the injury: Depression (past 2
Walter Reed 1 month (n=613); weeks):
Army Medical 4 months (n=395); PHQ-DSMP
Center between 7 months (n=301).
March 2003 and 243 (50%) soldiers Other: War
September 2004  completed all exposure,
three assessments. deployment PTSD + Depression
length, somatic- 1 month: 2.0
symptom severity 4 months: 7.6%
7 months: 6.3%

PTSD (past PTSD

1 month: 4.2%
4 months: 12.2%
7 months: 12.0%

Depression

1 month: 4.4%
4 months: 8.9%
7 months: 9.3%

In the longitudinal
cohort, 78.8% (26
of 33) of those
positive for PTSD
or depression at 7
months screened
negative for both
conditions at 1
month

At 1 month: Under age 25

more likely to meet PTSD and
depression criteria than over

25; married soldiers more likely

to meet criteria for PTSD and
depression than unmarried; high
combat exposure more likely to
meet PTSD criteria, not depression

High levels of physical problems
were associated with increased
odds of PTSD and depression at 1
month, 4 months, and 7 months

Sociodemographics and combat
exposure not associated with
PTSD or depression at 4 or 7
months

Longitudinal sample: Among
those without PTSD/depression at
1 month, high levels of physical
problems at 1 month predicted
PTSD and depression at 7 months

Generalizability:
Sample is severely
injured, with

low numbers of
female soldiers
and exclusion of
patients with low
cognitive abilities

Retention: 72% at
4 months, 60% at
7 months. Bias if
nonrespondents/
those lost to
follow-up are
significantly
different from
those who were
assessed

Outcomes: Self-
report

NOTE: N/A—not available.

@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.
b PHQ-DSM—Reporting 5 or more of 9 symptoms “more than half the day” or “nearly every day” in the specified period and the presence of

depressed mood or anhedonia among those symptoms on the PHQ-9.
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Table 3.7
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Hoge et al., 2007

Hoge, C. W., A. Terhakopian, C. A. Castro, S. C. Messer, and C. C. Engel. Association of posttraumatic stress disorder with somatic symptoms, health
care visits, and absenteeism among Iraq war veterans. American Journal of Psychiatry, Vol. 164, No. 1, 2007, pp. 150-153.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 2,863

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD

Sample Assessment

which Service (e.qg., (e.qg., survey, Correlates of Mental

Army, Navy) medical record) = Outcome Measures Results Health Conditions Comparisons Critique

Convenience sample Anonymous survey PTSD (past month): PTSD: 16.6% Injury was PTSD was associated Outcomes: Self-

of 4 Army combat  administered 1 year PCL-DSM-502 associated with with lower report

infantry brigades after returning from higher rate of PTSD perceptions of

deployed to Iraq deployment to Iraq Other: Alcohol general health, Generalizability:
misuse, self-rated more sick-call visits, Sample based only
health status, sick- missed workdays, on soldiers from
call visits, missed more physical combat infantry
workdays, somatic symptoms, and units; sample not
symptoms higher somatic- randomly selected

symptom severity  and may, by design,
exclude severely
injured/medically ill

@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.
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Table 3.8
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Seal et al., 2007

Seal, K. H., D. Bertenthal, C. R. Miner, S. Sen, and C. Marmar. Bringing the war back home: Mental health disorders among 103,788 US veterans
returning from Iraq and Afghanistan seen at Department of Veterans Affairs facilities. Archives of Internal Medicine, Vol. 167, No. 5, 2007,

pp. 476-482.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 103,788

Design (e.g., cross-sectional, longitudinal, medical-record review): Medical-record review

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.g., survey, Correlates of Mental
Army, Navy) medical record)  Outcome Measures Results Health Conditions Comparisons Critique

OEF/OIF Medical-record ICD-9-CM? mental  PTSD: 13% Younger OEF/OIF N/A Generalizability:
Afghanistan/Iraq review of new users health diagnoses Afghanistan/Iraq Sample restricted
veterans receiving  of the VA health codes Depression: 5% veterans were at to only veterans
care in the VA care system included greater risk for who have left the
between September in the VA OEF/OIF Other: 25% received receiving MH/PTSD Service and sought
30, 2001, and roster database; mental health diagnoses than treatment at VA
September 30, 2005 thus, all participants diagnosis(es), 56%  were veterans >40

have been separated of whom had yrs (i.e., 18-24-year-

from service in >2 distinct MH olds more likely to

Afghanistan/ diagnoses receive 1 or more

Iraq, adjusted mental health

to maximize diagnoses and PTSD

likelihood that VA diagnosis).

visit occurred post-

deployment

NOTE: N/A—not available.
@1CD-9-CM (International Classification of Diseases, Ninth Revision, Clinical Modification)—Diagnostic code of PTSD from medical records.

99

JB\ 4O SPUNOAA 3[qISIAU|



Table 3.9

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Erbes et al., 2007

Erbes, C., J. Westermeyer, B. Engdahl, and E. Johnsen. Post-traumatic stress disorder and service utilization in a sample of service members from Iraq

and Afghanistan. Military Medicine, Vol. 172, No. 4, 2007, pp. 359-363.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 120

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional
Conditions Studied: PTSD

Sample
which Service (e.g.,
Army, Navy)

medical record)

Outcome Measures

Correlates of Mental

Health Conditions Comparisons

Critique

Servicemembers
returning from Iraq
or Afghanistan who
enrolled for care

at the Minneapolis
VA Medical Center
(MVAMOCQ), excluding
those receiving
mental health
services at the VA
between February
2005 and time of
publication

Mailed survey

PTSD:
PCL>502

Depression:
BDIP

Other:

Alcohol use/
hazardous
drinking,¢ quality of
life, mental health
service utilization

Half of those
screening positive
for PTSD also
screened positive for
hazardous drinking

Generalizability:
Sample restricted to
only veterans who
sought treatment at
MVAMC

Outcomes: Self-
report

Retention:

55% response rate;
persons receiving
treatment for
mental health were
excluded

Small sample size:
Power to detect only
large differences

@ PCL>50—Total score of at least 50 on the PTSD Checklist.
b BDI—7 items from the Beck Depression Inventory (no further information provided).

€ Total score of at least 8 on a scale ranging from 0 to 40 across 10 items from the Alcohol Use Disorders Identification Test.
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Table 3.10

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Kolkow et al., 2007

Kolkow, T. T., J. L. Spira, J. S. Morse, and T. A. Grieger. Post-traumatic stress disorder and depression in health care providers returning from
deployment to Irag and Afghanistan. Military Medicine, Vol. 172, No. 5, 2007, pp. 451-455.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 102

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.g., survey,
Army, Navy) medical record) = Outcome Measures

Correlates of Mental
Health Conditions Comparisons

Critique

U.S. Military Health Anonymous,

Care Providers Internet-based
previously deployed survey administered
to Afghanistan or  to military

PTSD (past month):
PCL-DSM-502

Depression: PHQ-

Iraq, assessed in personnel “on staff” DSM
2004 at Naval Medical
Center San Diego  Other: Direct
exposure,

perceptions of
threat during
deployment, mental
health service use,
severity of physical
problems

Depression: 5%

Non-White race N/A
was associated

with PTSD and
depression

Frequent personal
engagement in
direct combat or
being fired upon by
opposition forces
was associated with
PTSD

Threat perception
(frequent concern
regarding being in
danger) had greater
risk of PTSD

Generalizability:
Sample restricted to
health care providers
or staff at Naval
Medical Center San
Diego

Response rate:

36% among those
recently deployed

to combat areas,
based on hospital
personnel records;
may exclude severely
wounded/medically
ill

Outcomes: Self-

report

Small sample size:
Power to detect only
large differences

NOTE: N/A—not available.

@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.
b PHQ-DSM—Reporting 5 or more of 9 symptoms “more than half the day” or “nearly every day” in the specified period and the presence of

depressed mood or anhedonia among those symptoms on the PHQ-9.
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Table 3.11

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Helmer et al., 2007

Helmer, D. A., M. Rossignol, M. Blatt, R. Agarwal, R. Teichman, and G. Lange. Health and exposure concerns of veterans deployed to Iraq and

Afghanistan. Journal of Occupational and Environmental Medicine, Vol. 49, No. 5, 2007, pp. 475-480.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 56

Design (e.g., cross-sectional, longitudinal, medical-record review): Medical-record review

Conditions Studied: PTSD

Outcome Measures

Correlates of Mental
Health Conditions

Comparisons

Critique

Sample Assessment
which Service (e.g., (e.g., survey,
Army, Navy) med record)
Consecutively Chart review

evaluated veterans
at the New Jersey
War-Related Injury
and lliness Center
(NJ-WRIIC) between
June 2004 and
January 2006

PTSD:

Definitive or
probable diagnosis
of PTSD in the final-
impression section
of the clinical notes

PTSD:

45%

No difference
between Active
Component and
Reserve Component
veterans

Generalizability:
Sample restricted
to only veterans
who have sought
treatment at NJ-
WRIIC

Small sample size:
Power to detect only
large differences

NOTE: N/A—not available.
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Table 3.12

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Engelhard et al., 2007

Engelhard, I. M., M. A. Van Den Hout, J. Weerts, A. Arntz, J. J. C. M. Hox, and R. J. McNally. Deployment-related stress and trauma in Dutch soldiers
returning from Iraq. British Journal of Psychiatry, Vol. 191, 2007, pp. 140-145.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 479

Design (e.g., cross-sectional, longitudinal, medical-record review): Longitudinal
Conditions Studied: PTSD

Sample
which Service (e.g.,

Assessment
(e.g., survey,

Correlates of Mental

Army, Navy) medical record) = Outcome Measures Results Health Conditions Comparisons Critique
Dutch Army troops Survey and PTSD: PTSD (PSS/SCID) Pre-deployment Higher prevalence  Retention:

from 3 successive Structured Clinical ~ PSS@ 5 months symptoms and of PTSD among 80%/71% (survey/
4-month rotations Interview for the scIDP 12%/7% harmful exposures Armored Infantry  SCID) response

between March
2005 and March
2006 (an Armored
Infantry Battalion
and 2 battalions
of the Air Assault
Brigade)

DSM-IV (SCID)
administered at
Baseline (479
surveys)

5 months post-
deployment (382
surveys/331 SCID)
15 months post-
deployment (331
surveys/203 SCID)

in Iraq explained Battalion
higher rates of PTSD
among Armored

Infantry Battalion

rate at 5 months;
69%/42% (survey/
SCID) response rate
at 15 months. Bias
if nonrespondents/
those lost to follow-

up were significantly

different from
respondents.

@ psS—Total score of 14 (range: 0-51) on the PTSD Symptom Scale.
b scID—structured Clinical Interview for the DSM-IV (semi-structured diagnostic interview).
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Table 3.13

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Martin, 2007

Martin, C. B. Routine screening and referrals for PTSD after returning from Operation Iragi Freedom in 2005, U.S. Armed Forces. MSMR: Medical
Surveillance Monthly Report, Vol. 14, No. 6, 2007, pp. 2—7.
Type of Report (e.g., peer-reviewed, gov't report): Publication of the Army Forces Health Surveillance Center

N: 91,408

Design (e.g., cross-sectional, longitudinal, medical-record review): Longitudinal

Conditions Studied: PTSD

Sample
which Service (e.g.,

Assessment
(e.g., survey,

Correlates of Mental

Army, Navy) medical record)  Outcome Measures Results Health Conditions Comparisons Critique
U.S. armed forces  PDHA linked, when PTSD: PTSD: Those in medical 48.1% of those who Quality control: Not
returning from OIF  possible, to the PC-PTSD? OIF: 10.5% service occupations received clinical peer-reviewed

in 2005

PDHRA

were most likely to
screen positive for
PTSD

Reservists and
junior enlisted were
more likely to screen
positive for PTSD

Military
servicemembers

in the Army were
more likely to screen
positive for PTSD

Younger military
members (<20
years) and older
(>35 years) were the
least likely to screen
positive for PTSD

diagnoses of PTSD

within 6 months

of returning from

OIF deployment

screened positive on Outcomes: Self-

the PDHA report, and
screening tools with

29.9% of those who low specificity

screened positive on

the PDHRA screened Retention: 24%

positive on the of returning

PDHA servicemembers did
not have a PDHA;
the proportion of
those with a PDHA
who had a PDHRA
is not disclosed.
Differences between
those who complete
follow-up and those
who do not are not
addressed.

Generalizability:
Unknown

NOTES: PDHA—Post-Deployment Health Assessment (survey for all military personnel conducted immediately upon returning from any deployment);

PDHRA—Post-Deployment Health Reassessment (survey for all military personnel conducted 3-6 months after returning from any deployment).

a8 PC-PTSD—Reporting 2 or more of 4 items on Primary Care-PTSD (PC-PTSD) Screen.
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Table 3.14

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Milliken,

Auchterlonie, and Hoge, 2007

Milliken, C. S., J. L. Auchterlonie, C. W. Hoge. Longitudinal assessment of mental health problems among Active and Reserve Component
soldiers returning from the Iraq war. Journal of the American Medical Association, Vol. 298, No. 18, 2007, pp. 2141-2148.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 88,235

Design (e.g., cross-sectional, longitudinal, medical-record review): Longitudinal
Conditions Studied: PTSD, Depression

Sample

which Service (e.qg.,

Army, Navy)

medical record)

Outcome Measures

Results

Correlates of
Mental Health

Conditions

Comparisons

Critique

Army soldiers
between June 1,

31, 2006

PDHRA linked
returning from OIF to PDHA and
administrative
2005, and December records on use of
medical services

PTSD:
PC-PTSD?

Depression:
PHQ-2P

Other: Other mental
health problem,
referral for an MH
reason, suicidal
ideation, alcohol-
use disorder

PTSD

PDHA

Active: 11.8%
Reserve: 12.7%
PDHRA

Active: 16.7%
Reserve: 24.5%

Depression
PDHA

Active: 4.7%
Reserve: 3.8%
PDHRA

Active: 10.3%
Reserve: 13.0%

N/A

Higher rates among
National Guard and
Reserve

More than 2 times
as many new PTSD
cases on PDHRA

(at 6 months) as on
PDHA (at 1 month)

Generalizability:
Excludes those who
did not complete the
PDHRA

Outcomes: Self-
report, and screening
tools with low
specificity

Retention: Proportion
of individuals with
initial assessment who
completed follow-

up is not disclosed.
Differences between
those who complete
follow-up and those
who do not are not
addressed.

NOTES: N/A—not available; PDHA—Post-Deployment Health Assessment (survey for all military personnel conducted immediately upon
returning from any deployment); PDHRA—Post-Deployment Health Reassessment (survey for all military personnel conducted 3-6 months after

returning from any deployment).
a8 PC-PTSD—Reporting 2 or more of 4 items on Primary Care-PTSD (PC-PTSD) Screen.

b pHQ-2—Positive response to question on depressed mood or anhedonia.
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Table 3.15

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq:

Rosenheck and Fontana, 2007

Rosenheck, R. A., and A. F. Fontana. Recent trends in VA treatment of post-traumatic stress disorder and other mental health disorders. Health
Affairs, Vol. 26, No. 6, 2007, pp. 1720-1727.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: >1 million

Design (e.g., prospective, cross-sectional, retrospective): Retrospective
Conditions Studied: PTSD, other mental health condition

Sample Assessment
which Service (e.g., (e.g., survey,
Army, Navy) medical record)

Outcome Measures

Correlates of Mental
Results Health Conditions

Comparisons Critique

Veterans receiving Medical-record
VA care in 1997, review of users of
1999, 2001, 2003, the VA health care
and 2005; OEF/ system

OIF veterans were

identified as being

born after 1972

and having their

first VA outpatient

encounter after

1991

PTSD: ICD-92 PTSD
diagnosis code

Other mental
diagnosis: ICD-9
code

Average annualized N/A
percentage

increase in PTSD
diagnoses among
approximated OEF/

OIF sample:

1997-2001: 31.2
2001-2003: 31.6
2003-2005: 232.1

Most of the increase Generalizability:
in PTSD treatment  Sample restricted
between 1997 and to only veterans
2005 in the VA who have sought
represents increased treatment at VA
use of services
by veterans from
earlier eras.

Misclassification:
Approximated
sample of OEF/OIF
veterans that is likely
to exclude older
veterans

NOTE: N/A—not available.

21CD-9-CM (International Classification of Diseases, Ninth Revision, Clinical Modification)—Diagnostic code of PTSD from medical records.
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Table 3.16

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Lapierre, Schwegler, and

LaBauve, 2007

Lapierre, C. B., A. F. Schwegler, and B. J. LaBauve. Posttraumatic stress and depression symptoms in soldiers returning from combat operations in Iraq
and Afghanistan. Journal of Traumatic Stress, Vol. 20, No. 6, 2007, pp. 933-943.
Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 4,089

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Assessment
(e.g., survey,
medical record)

Sample
which Service (e.g.,
Army, Navy)

Outcome Measures

Results

Correlates of Mental

Health Conditions

Comparisons

Critique

Army soldiers
returning from
Afghanistan and
Iraq between
February and July
2005

from Afghanistan
(n=1,810) and Iraq
(n=2,266) at an
Army-sponsored
reintegration
training program

Survey administered PTSD:
to soldiers returning SPTSS?

Depression:

Center for
Epidemiologic
Studies Depression
Inventory, 20-item
version (CES—D—ZO)b

PTSD:
Afghanistan: 30%
Iraq: 31%

Depression:
Afghanistan: 38%
Iraq: 37%

Junior enlisted
reported higher
levels of post-
traumatic distress
and depression

Separated and
divorced reported
higher levels of
post-traumatic
distress and
depression and
divorced reported
higher levels of
depression

Those deployed to

Outcomes: Self-

OIF had higher PTSD report, and not well-

scores than those
deployed to OEF;
depression scores
were no different

validated screening
tool for PTSD (low
specificity)

Generalizability:
Unknown

@ SPTSS—AnN average total score of 4 or more (range: 0-10) on the Screen for Posttraumatic Stress Symptoms.

b CES-D-20—Averaged score across 20 depressive symptoms >16 (range: 0-20) on Center for Epidemiologic Studies Depression Inventory, 20-item

version.
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Table 3.17

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Smith et al., 2008

Smith, T. C., M. A. K. Ryan, D. L. Wingard, D. J. Slymen, J. F. Sallis, and D. Kritz-Silverstein, and Team for the Millennium Cohort Study. New onset
and persistent symptoms of post-traumatic stress disorder self reported after deployment and combat exposures: Prospective population based US

military cohort study. British Medical Journal, published online, January 15, 2008.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 50,184

Design (e.g., cross-sectional, longitudinal, medical-record review): Longitudinal

Conditions Studied: PTSD

Assessment
(e.g., survey,

Sample
which Service (e.g.,

Correlates of Mental

Army, Navy) medical record) Outcome Measures Results Health Conditions Comparisons Critique
U.S. armed forces  Survey administered PTSD: PTSD (DSM/ Across Service Members of the Generalizability:
deployed 1 or more twice to cohort PCL-DSM?2 DSM-50): branches, Air Force were less Overrepresented
days to Afghanistan that included PCL-DSM-50P Among those deployment was likely to develop those least likely to

servicemembers
who deployed
(n=11,952) and
those who did not
deploy (n=38,176)

and Iraq between
July 2001 and June
2003 and between
June 2004 and
February 2006

or self-report of a
doctor telling the
respondent s/he
had PTSD

without PTSD at
baseline:
Deployed with
combat exposure:
8.7/7.3

Deployed without
combat exposure:
2.11.4
Nondeployed:_
3.0/2.3

Among those with
PTSD at baseline:
Deployed with
combat exposure:
47.9/43.5
Deployed without
combat exposure:
22.4/26.2
Nondeployed:_
45.9/47.6

strongly associated
with onset PTSD
status.

After adjusting for
deployment status,
the following were
linked with PTSD,
by Service branch:

Army: female, never
married (less likely),

enlisted

Air Force: female,

divorced, enlisted

Navy/Coast Guard:
female, divorced,

Black non-Hispanic,

enlisted
Marine Corps:
divorced

onset PTSD than
other Service
branches

experience combat
(females, Air Force,
and officers), with no
adjustment to make
results representative
to deployed force.
Excludes those
deployed before
baseline assessment,
or who completed
baseline or follow-up
assessments while
deployed

Outcomes: Self-report

Attrition/Retention:
36% response rate
at baseline; 71%
response rate at
follow-up

@ PCL-DSM—Reporting at least 1 intrusion symptom, 3 avoidance symptoms, and 2 hyperarousal symptoms at the moderate level on the PTSD

Checklist.

b pCL-DSM-50—PCL-DSM = total score of at least 50 (range: 17-85) on the PTSD Checklist.
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Table 3.18
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Hoge et al., 2008

Hoge, C. W., D. McGurk, J. L. Thomas, A. L. Cox, C. C. Engel, C. A. Castro. Mild traumatic brain injury in U.S. soldiers returning from Iraq. New England
Journal of Medicine, Vol. 358, No. 5, 2008, pp. 453-463.

Type of Report (e.g., peer-reviewed, gov't report): Peer-reviewed

N: 2,714

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: mTBI

Sample Assessment
which Service (e.qg., (e.qg., survey, Correlates of Mental
Army, Navy) medical record) = Outcome Measures Results Health Conditions Comparisons Critique
U.S. Army soldiers ~ Anonymous survey TBI: mTBI: 15.2% Relative to soldiers Percentage of those Generalizability:
from two combat Reporting having with injuries who meeting criteria Sample excludes
infantry brigades an injury that did not experience  for PTSD/Major severely wounded or
(one Active involved an injury mTBI symptoms, Depression: those who may have
Component, one to the head and those with TBI Loss of been removed from
Reserve Component) at least one of the symptoms were consciousness: units; not randomly
3-4 months after following: more likely to have 43.9/22.9 selected
returning from OIF Losing consciousness reported high Altered mental
in 2006 (knocked out) combat intensity, a status: 27.3/8.4 Outcomes: Self-
Being dazed, blast mechanism of Injury, no mTBI: report
confused, or seeing injury, more than 16.2/6.6
stars one exposure to No injury: 9.1/3.3
Not remembering an explosion, and
the injury hospitalization

during deployment.
Also, those with TBI
were younger, more
likely to be junior in
rank, and male.

NOTE: mTBl—mild traumatic brain injury.
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Table 3.19

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: U.S. Department of the
Army, Office of the Surgeon General (MHAT-I), 2003

U.S. Department of the Army, Office of the Surgeon General, Mental Health Advisory Team (MHAT). Operation Iraqi Freedom (OIF), MHAT Report.
U.S. Army Surgeon General and HDQA G-1, December 16, 2003.
Type of Report (e.g., peer-reviewed, gov't report): Gov't report

N: 756

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.qg., survey,
Army, Navy.) medical record)

Outcome Measures

Correlates of Mental
Health Conditions

Comparisons

Critique

Army soldiers in
Irag and Kuwait
between August
and October 2003

camps in

Irag (combat line
companies from
brigade combat
teams, n=577)
and Kuwait (areas
thought to have
high operational
stress, n=179)

Anonymous surveys Acute stress
administered in base (PTSD): Endorse

“several items” as
moderate on PCL?
scale and mark
that the problem
caused functional
impairment (if
symptoms affect
work)

Depression: Endorse
several items on
PHQ? as occurring
“more than half the
days” and functional
impairment (how
difficult symptoms
make it to do

work or get along
with people) at
“very difficult” or
“extremely difficult”
level

Acute stress: 15%

Depression: 7%

Lower personal
and unit morale
and lower cohesion
were associated

Depression, anxiety, with reports of
or acute stress: 19% mental health

symptoms

Relative to samples
of pre-deployed
troops preparing
to deploy or just
returning from
Afghanistan, troops
in Iraq had higher
rates of mental
health conditions,
driven primarily by
acute stress

Quality control: Not
peer-reviewed

Generalizability:
Unknown

@ No further information given on the scoring method used.
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Table 3.20
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: U.S. Department of the
Army, Office of the Surgeon General (MHAT-II), 2005

U.S. Department of the Army, Office of the Surgeon General, Mental Health Advisory Team (MHAT-1I). Operation Iraqi Freedom (OIF-1I), MHAT-II
Report. U.S. Army Surgeon general, January 30, 2005.

Type of Report (e.g., peer-reviewed, gov't report): Gov't report

N: 2,064

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.qg., survey, Correlates of Mental
Army, Navy) medical record)  Outcome Measures Results Health Conditions Comparisons Critique
Army soldiers in Anonymous survey Acute stress (PTSD): Acute Subjects in Kuwait Lower levels Quality control: Not
Irag and Kuwait administered in PCL-DSM-502 stress: 10% had slightly lower  of acute stress peer-reviewed
between August Iraq (line units from levels of mental than in MHAT-I;
and October 2004  brigade combat Depression: PHQ-  Depression: 5% health problems no statistically Generalizability:
teams, n=1,595) and DSM-FIP than those in Iraq significant Unknown
Kuwait (battalion- Depression, difference for
level units more anxiety, or acute Transportation and depression from
likely to experience stress: 13% support personnel MHAT-|
combat or had higher levels of
operational stress, screening positive
n=469) for each mental

health problem than
soldiers in combat
or other units

@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.
b PHQ-DSM-FI—PHQ-DSM on the PHQ-9 + self-reported functional impairment.
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Table 3.21

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: U.S. Department of the
Army, Office of the Surgeon, Multinational Force-Iraq and Office of the Surgeon General, U.S. Army Medical Command (MHAT-III),
2006a

U.S. Department of the Army, Office of the Surgeon Multinational Force-Iraq and Office of the Surgeon General, U.S. Army Medical Command,
Mental Health Advisory Team (MHAT-III). Operation Iraqi Freedom 04-06, MHAT-IIl Report. May 29, 2006a.

Type of Report (e.g., peer-reviewed, gov't report): Gov't report

N: 1,124

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.g., survey, Correlates of Mental
Army, Navy) medical record)  Outcome Measures Results Health Conditions Comparisons Critique
Army Anonymous survey Acute stress (PTSD): Acute stress Multiple Relative to the Quality control: Not
soldiers in Iraq delivered to sample PCL-DSM-502 symptoms: 14% deployment (e.g., MHAT-II Irag- peer-reviewed
in October and of soldiers from 9 1 or more prior only samples,
November 2005 brigade combat Depression: PHQ-  Depression: 8% deployments to Iraq) MHAT-1Il sample Generalizability:
teams located at 13 DSM-+FI were associated had significantly Unknown
Forward Operating Depression, with higher levels  higher levels of
Bases and associated anxiety, or acute of acute stress depression and
units throughout stress: 17% (18.4%) relative to  any psychological
Iraq those on their first problem; no

deployment (12.5%) difference relative
to MHAT-I Irag-only
sample

@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.
b PHQ-DSM+FI—PHQ-DSM on the PHQ-9 + self-reported functional impairment.
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Table 3.22
Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: U.S. Department of the
Army, Office of the Surgeon, Multinational Force-Iraq and Office of the Surgeon General, U.S. Army Medical Command, 2006b

U.S. Department of the Army, Office of the Surgeon, Multinational Force-Iraq and Office of the Surgeon General, U.S. Army Medical Command,
Mental Health Advisory Team (MHAT-IV). Operation Iraqi Freedom 05-07, MHAT-1V Report. November 17, 2006b.

Type of Report (e.g., peer-reviewed, gov't report): Gov't report

N: 1,767

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional

Conditions Studied: PTSD, Depression

Sample Assessment
which Service (e.g., (e.g., survey, Correlates of Mental
Army, Navy) medical record) Outcome Measures Results Health Conditions Comparisons Critique
Army soldiers and  Anonymous Acute stress Depression Level of combat (low, No differences Quality control: Not
Marines survey delivered (PTSD): (% Marines/ medium, high) related among soldiers peer-reviewed
in Iraq (May 2007) to sample of PCL-DSM-502 % Soldiers) to positive screen for relative to MHAT-I
soldiers and marine 4/9% anxiety, depression, or and MHAT-II; Generalizability:
line companies, Depression: PHQ- acute stress Marines screening  Unknown
primarily from DSM-+FIP Acute stress positive for
brigade combat (% Marines/% Multiple deployment depression had
teams (Army, Soldiers) (e.g., 1 or more prior lower levels than
n=1,320) and 14/17% deployments to Iraq) was Army soldiers in
regimental combat associated with higher MHAT-I, MHAT-II,
teams (marines, Depression, levels of acute stress, MHAT-IV.
n=447). Also anxiety, or acute  depression, anxiety,

included soldiers
and marines in
support units,

and the corps and
division levels from
all Iraq regions
where significant
U.S. ground forces
existed in May 2007

stress

(% Marines/
% Soldiers)
15/20%

or any mental health
problem

Deployment for more
than 6 months was
positively associated with
acute stress, depression,
anxiety, and any mental
health problem relative to
deployment for less than
6 months

@ PCL-DSM-50—PCL-DSM + total score of at least 50 (range: 17-85) on the PTSD Checklist.

b PHQ-DSM+FI—PHQ-DSM on the PHQ-9 + self-reported functional impairment.
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Table 3.23

Studies of Mental and Cognitive Conditions Among Servicemembers Returning from Afghanistan and Iraq: Abt Associates Inc., 2006

Abt Associates Inc. 2003-2004 Active Duty Health Study: Final Report. Falls Church, Va.: TRICARE Management Activity, Health Program Analysis and

Evaluation Directorate, December 30, 2006.

Type of Report (e.g., peer-reviewed, gov't report): Gov't-sponsored report

N: 2,761

Design (e.g., cross-sectional, longitudinal, medical-record review): Cross-sectional
Conditions Studied: PTSD

Sample Assessment

which Service (e.g., (e.qg., survey, Correlates of Mental

Army, Navy) medical record)  Outcome Measures Results Health Conditions Comparisons Critique
Stratified, Survey of deployed PTSD: PTSD: Unit cohesion scores Deployed Generalizability:
random sample of  (n=1,419) and PCL-DSM?@ Deployed: 7.3% were negatively servicemembers Active Component
servicemembers nondeployed Nondeployed: 4.1% associated with were more likely only; no Reserve
from the Active (n=1,342) Other: Quality PTSD scores to screen positive Component
Component who servicemembers of life, cognitive for PTSD than represented
deployed to Irag or from the Active functioning, Mean scores of nondeployed

Afghanistan on or Component deployment, social all quality-of- servicemembers Response rate: 46%;
after January 2003 support life domains may be less likely to
and returned from and cognitive capture those who
theater by February functioning are more severely

2004

for deployed
servicemembers
with PTSD were
much lower than
for those deployed
without PTSD

impaired

@ PCL-DSM—Reporting at least 1 intrusion symptom, 3 avoidance symptoms, and 2 hyperarousal symptoms at the moderate level on the PTSD

Checklist.
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CHAPTER FOUR

Survey of Individuals Previously Deployed for OEF/OIF

Terry L. Schell and Grant N. Marshall

Introduction

RAND conducted a large population-based survey on individuals previously deployed
as part of Operation Enduring Freedom or Operation Iraqi Freedom (OEF/OIF) to
address several gaps in the existing literature concerning the prevalence and correlates
of mental health conditions and traumatic brain injury (TBI) stemming from service
in OEF/OIF. As reported in Chapter Three, research on the prevalence of post-trau-
matic stress disorder (PTSD) and major depression has typically focused on active duty
Army personnel and has largely neglected several types of servicemembers deployed
in OEF/OIF. For example, although Air Force and Navy personnel account for 38
percent of the deployed force, few studies have examined the prevalence of PTSD and
major depression in these populations. Similarly, only minimal information concern-
ing these conditions exists for marines. Moreover, little information is available regard-
ing the mental health of previously deployed National Guard or Reserve personnel,
despite evidence from post-deployment screening that servicemembers of the Army
National Guard and Army Reserve are twice as likely as active duty personnel to suffer
from mental health problems (Milliken, Auchterlonie, and Hoge, 2007). In addition,
almost all research to date has focused on individuals who are within one year of their
most recent deployment (e.g., Hoge, Auchterlonie, and Milliken, 2006). These omis-
sions make it difficult to estimate the actual magnitude of combat-related mental dis-
orders in this population.

Although research into the mental health of servicemembers who have served
in OEF/OIF has focused on a narrow segment of the whole population, research into
the prevalence and correlates of TBI is even less conclusive. With the exception of one
recently published study of TBI in infantry soldiers from two brigades (Hoge et al.,
2008), most information regarding TBI in previously deployed individuals is based on
small samples of treatment-seeking individuals (Murray, Reynolds, Schroeder, et al.,
2005) or on internal Department of Defense (DoD) research that has not been peer-
reviewed or released publicly; results were available only through the news articles (e.g.,
TBI: Hidden wounds plague Iraq war veterans, 2007).
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Another shortcoming of existing research is that most studies of previously
deployed personnel have been conducted under the auspices of DoD, which raises
the possibility that respondents may either underreport problems to avoid disclosing
career-jeopardizing disorders or overreport to maintain disability or medical benefits.
Finally, all publicly released results from DoD studies must be approved through DoD
operational security and public-affairs offices. It is generally preferable that the design,
analysis, and dissemination of research be controlled by organizations that do not have
a direct interest in the outcome.

In this chapter, we describe the methods we employed and results of our large
population-based survey of personnel previously deployed for OEF/OIF, designed to
assess deployment experiences, current mental health symptoms, use of services, and
barriers to care.

Methods

Eligibility and Sampling

To be eligible to participate in the survey, individuals must have been previously
deployed as part of OEF/OIF and be reachable at a landline phone number within the
United States during the study period. These requirements exclude currently deployed
servicemembers, individuals who reside in households without a landline telephone,
and those who are hospitalized or incarcerated.

The survey was designed to create a broadly representative sample of the popula-
tion of individuals who have been deployed as part of OEF/OIF. The sampling strat-
egy targeted 24 geographic areas of the United States that encompass the domestic
military bases with the largest overall number of deployed personnel. The geographic
sizes of the sampling areas varied according to the geographic distribution of numbers
within the selected telephone exchanges and population density. Sizes ranged from
approximately 35 square miles to more than 500 square miles. The sampling areas were
large enough to encompass both on-base housing and the surrounding communities in
which retired and separated servicemembers lived. As described below, screening calls
were placed to identify eligible participants. The number of screening calls within each
of the geographic areas was approximately proportional to the number of deployed per-
sonnel from that area. Table 4.1 lists military installations that are contained within or
adjacent to the sampling areas. Because some areas include multiple military installa-
tions, the number of installations sampled is greater than 24.

We identified telephone exchanges that are common within the targeted geo-
graphic areas and dialed randomly selected numbers from those exchanges. This
Random Digit Dialing (RDD) methodology ensures that a random sample of individ-
uals who have telephone numbers in those exchanges were phoned. Randomly selected
telephone numbers were dialed up to six times to reach any adult household member
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Table 4.1
Major Military Installations in Sampled Areas

Service Installation

Army Fort Bragg, NC
Fort Campbell, TN
Fort Carson, CO
Fort Hood, TX
Fort Lewis, WA
Fort Riley, KS
Fort Stewart, GA
Navy Coronado Naval Amphibious Base, CA
Coronado North Island NAS, CA
Little Creek Amphibious Base, VA
Naval Medical Center Portsmouth, VA
Naval Station Norfolk, VA
Oceana NAS, VA
Air Force Dover Air Force Base (AFB), DE
Dyess AFB, TX
Eglin AFB, FL
Grand Forks AFB, ND
Hurlburt Field, FL
Moody AFB, GA
Pope AFB, NC
Warner Robbins AFB, GA
Marine Camp Lejeune, NC
Corps Camp Pendleton, CA
Cherry Point Marine Corps Air Station, NC
Marine Corps Base Hawaii, Hl
Miramar Marine Corps Air Station, CA

Twentynine Palms Marine Corps Air-Ground
Combat Center, CA

to screen for eligibility of all individuals within the household. Households were then
screened to determine whether any member of the household had ever been deployed
as part of OEF/OIF.

When a household was identified as containing an eligible individual, the tele-
phone number was dialed up to 25 times to obtain either cooperation or a refusal
to participate. A sampling flow diagram is included in Figure 4.1 to illustrate the
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Figure 4.1
RDD-Sampling Flow Diagram

Sampling Frame:
24 geographical areas
278 telephone exchanges
2,780,000 numbers

2,576,321 numbers not dialed

203,679 dialed, randomly
sampled within exchanges

70,149 valid phone numbers

133,530 numbers not in service
or not residential

12,619 no answer (up to 6 attempts)

10,798 only answering machine
(up to 6 attempts)

8,252 refused screening/hung up
5,319 callbacks not completed
609 not screenable?

3,771 households containing
eligible individual®

28,781 ineligible households
(includes 2,313 currently deployed)

1,938 individuals interviewed

1,508 refused interview/unable

325 callbacks not complete
(up to 25 attempts)

aFor example, hearing problem, health problem.
bPreviously deployed for OEF or OIF.

RAND MG720-4.1

disposition of all randomly selected numbers. Following this sampling and recruit-
ment procedure, we completed 1,938 interviews with an overall response rate of 0.44
([28,781+1,938]/70,149; minimum response rate combined for screening interview and
main interview). Interviews were conducted between August 2007 and January 2008.
In addition to this RDD-based sample, the analytic sample includes 27 respondents
who volunteered to participate in the research, through the Military Officers’ Associa-
tion of America and the Iraq and Afghanistan Veterans of America. In total, 1,965

respondents completed an interview.
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Informed Consent

This study was approved and monitored by the RAND Institutional Review Board
(IRB). We read a consent script to participants that was approved by the RAND IRB.
This script read as follows:

The purpose of this study is to learn about the physical, emotional and economic
problems faced by people who have returned from a deployment to Iraq or Afghan-
istan. The research will help to document the medical and psychological needs of
servicemembers returning from duty.

Respondents were also told about the risks of participating. The script stated that
(1) the respondent could terminate the interview at any time, or skip any question,
without penalty, (2) the survey responses themselves were confidential and cannot be
revealed even under subpoena because the study has a National Institutes of Health
(NIH) certificate of confidentiality, (3) any spontaneous mention of an intent to harm
themselves or others would be reported to authorities, and (4) the survey would ask
about mental health and traumatic experiences during deployment that may make
some respondents uncomfortable. Interview completion was regarded as evidence of
consent to participate. As a follow-up, participants were mailed an information sheet
describing the study and giving information on how to contact the study investigators,
the RAND IRB, and service providers for mental health problems.

Interviews

Trained interviewers used a computer-assisted telephone interview system to query par-
ticipants. For the most part, we selected measures used in prior research efforts with
veterans who had been deployed to Afghanistan and Iraq to maximize the ability to
compare findings across studies. The survey, which covered the following topics, lasted
32 minutes on average. A copy of the instrument is available from the authors upon
request.

Measures

Sociodemographics. Sociodemographic information, including branch of Service,
current duty status, military rank, age, gender, marital status, race/ethnicity, and the
nature, number and recency of deployments, was obtained by self-report. To determine
duty status, respondents were asked if they were “still in the military” or had “separated
from service.” Those who were currently still in the military were also asked if they
were currently in the “Guard or Reserve” or if they were “active duty.”

Combat Trauma Exposure. Combat trauma exposure was measured using 11 items
that form two indices: (1) a one-item measure that assesses whether the respondent
had ever experienced an injury or wound that required hospitalization while deployed
and (2) a scale derived by counting the number of ten specific trauma exposures that
occurred during any of the respondents’ OEF/OIF deployments. The list of traumatic
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combat experiences is adapted from Hoge et al. (2004) and includes both direct and
vicarious trauma exposure (e.g., witnessing a traumatic event that occurred to others).
The full instrument contained 24 traumatic exposures. However, many items were
empirically redundant with one another. The subset of exposures used in the scale was
chosen because the remaining items were not predictive of PTSD when controlling for
these 11.

Probable PTSD. To assess post-traumatic stress symptoms, we used the Posttrau-
matic Symptom Checklist—Military Version (PCL-M; Weathers, Huska, and Keane,
1991), an instrument that contains 17 symptom items keyed directly to the Diagnos-
tic and Statistical Manual, Fourth edition (DSM-1V; American Psychiatric Associa-
tion, 1994) and answered with respect to combat-stress experiences on a 5-point scale
reflecting extent of symptom severity. The symptoms are then scored according to the
DSM-1V definition. Answers were provided for the period “in the last 30 days.” The
PCL-M has been used to study post-traumatic distress in various military samples (e.g.,
Grieger et al., 2000).

Probable diagnoses were derived following guidelines offered by Weathers et al.
(1993). In particular, symptoms were counted as present if respondents indicated that
they had been “moderately (3)” bothered by the symptom. This scoring has been shown
to have high specificity and sensitivity, 0.92 and 0.99, respectively (see Brewin, 2005,
for a review of different scoring methods). To examine barriers to care for persons who
might have possible need for mental health treatment, we defined subthreshold PTSD by
counting a symptom as present when it bothered the respondent at least “a little (2).”

Probable Major Depression. The Patient Health Questionnaire—8 was used to
assess symptoms of major depression (PHQ-8; Kroenke, Spitzer, and Williams, 2001;
Lowe, Kroenke, et al., 2004). The PHQ-8, a variant of the PHQ-9, consists of items
assessing the actual criteria on which a DSM-IV diagnosis of major depression is based,
with the exception of thoughts of suicide. Responses to the PHQ-8 are provided with
respect to the frequency with which symptoms were experienced in the past two weeks,
using a 4-point (0-3) scale. The PHQ-8 is well validated and widely used as a brief
screening measure (e.g., Lowe, Spitzer, et al., 2004). Probable moderate or severe depres-
sion was indicated by a total score of 10 or above, following the recommended cutpoint
(Kroenke, Spitzer, and Williams, 2001). This cutpoint yields a sensitivity of 0.99 and a
specificity of 0.92, which is slightly more specific than the PHQ-9 (Kroenke, Spitzer,
and Williams, 2001). For the purpose of examining barriers to care for persons who
might have a possible need for mental health treatment, we also assessed mild depres-
sion as indicated by a total score of 5 or more.

Probable TBI. The Brief Traumatic Brain Injury Screen (BTBIS), which has been
used by the military to assess personnel returning from OEF/OIF, was used to screen
for the presence of probable TBI (Schwab et al., 2007). The BTBIS has demonstrated
a positive value for predicting TBI in the OEF/OIF population (Schwab et al., 2007);

however, no survey-based assessments of TBI have undergone a rigorous evaluation
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of diagnostic efficiency. Probable TBI is indicated by any injury during deployment
that resulted in an alteration of consciousness immediately following the injury—e.g.,
being confused, experiencing memory loss, being unconscious. Meeting screening cri-
teria for having experienced a probable TBI does not require current TBI-related mor-
bidity. Thus, the instrument does not assess ongoing functional or cognitive impair-
ment caused by a TBI. Most individuals who screen positive for having experienced a
probable TBI are likely to have full cognitive functioning,

Barriers to Care. To assess barriers to seeking health care for mental health con-
cerns, respondents were asked a single question: “If you wanted help for an emotional
or personal problem, which of the following would make it difficule?” This question was
followed by statements posed as potential barriers to treatment. Respondents endorsed
each statement that they thought would make it difficult to get treatment by respond-
ing “yes.” Potential barriers to care were drawn from three separate instruments: The
National Comorbidity Survey Replication (NCS-R) (e.g., Kessler et al., 2005); the
Hoge et al. (2004) study of barriers to care in the military; and our own instrument,
which was developed for use among individuals with a range of traumatic experiences
(e.g., Wong et al., 2006). From across these instruments, we selected distinct barriers,
maintaining all of the factors found by Hoge et al. (2004) to be highly endorsed in a
military sample. For heuristic purposes, we distinguished among three broad, classes
of barriers to care: logistical barriers (e.g., “it would be difficult to schedule an appoint-
ment”), institutional and cultural barriers (“it could harm my career”), and beliefs and
preference for treatment (e.g., “even good mental health care is not very effective”).

Past-Year Service Utilization and Adequacy. To determine past-year utilization
of services for mental health concerns, we posed several questions. A single question
inquired whether respondents had seen any provider for mental health services in the
past 12 months—i.e., “In the past 12 months have you visited any professional like
a doctor, a psychologist, or a counselor to get help with issues such as stress, emo-
tional, alcohol, drug, or family problem?” Psychotropic drug use was assessed with two
questions—i.e., “Have you been prescribed any medication for a mental health or emo-
tional problem in the past 12 months?” and “Did you take the medication for as long
as your doctor wanted you to?” For each type of provider seen, additional questions
inquired about the number of sessions and the length of the typical session.

Participants were judged to have had a minimally adequate trial of a psychotropic
drug if they (1) had taken a prescribed medication as long as the doctor wanted, and
(2) had at least four visits with a doctor or therapist in the past 12 months. Minimally
adequate exposure to psychotherapy was defined as having had at least eight visits with
a “mental health professional such as a psychiatrist, psychologist or counselor” in the
past 12 months, with visits averaging at least 30 minutes. Criteria for minimally ade-
quate courses of treatment were adapted from the NCS-R (Wang et al., 2005). These
criteria for minimally adequate treatment of PTSD and major depression were devel-
oped by Wang et al. (2005) based on a comprehensive review of available guidelines for
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therapies that have demonstrated efficacy. The NCS-R requires that pharmacotherapy
be supervised by a physician and be taken for at least eight weeks. We allowed that
pharmacotherapy in the military may be supervised by medical personnel other than a
physician; also, rather than require a specific treatment length, we asked respondents if
they had completed their course of treatment. Whereas the NCS-R also requires that
all eight psychotherapy sessions occur with the same provider, our definition did not
require a single provider for all sessions.

To obtain information about services received for TBI, we included specific items
that inquired whether participants had ever been screened by a doctor or health spe-
cialist for a TBI and whether screening was for an injury received during deployment.

Statistical Analysis

Sampling Weights. After we completed data collection, we developed post-strat-
ification weights to improve the representativeness of the analytic sample relative to
the target population—all OEF/OIF veterans—and to account for nonresponse in the
sampling. The sampling strategy was designed to provide the lowest possible standard
errors in our estimates of the overall rates of PTSD, depression, and TBI within the
available resources. This strategy resulted in differential sampling probabilities across
military groups. For example, we recruited fewer Navy and Air Force personnel than
would be expected in a simple random sample (N’s = 1,073, 207, 235, and 450 for
Army, Navy, Air Force, and Marines, respectively). The selection of 24 geographic areas
with high total numbers of deployments resulted in a designed oversampling of active
duty personnel (V’s =1,530, 360, and 75, for currently active duty, currently separated,
and currently Reserve, respectively). In addition to these factors, which are built into
the survey design, the study slightly underrepresented males, unmarried individuals,
and younger individuals relative to their numbers in the population. These underrep-
resentations are similar to those found in most RDD studies and are likely related to
differences in the use of cell phones and answering machines across these subpopula-
tions. Therefore, our survey design requires weights to create an analytic sample that is
broadly representative of the target population. Specifically, the sample was weighted
to match the target population (all servicemembers previously deployed to OEF/OIF)
on the marginal distribution of branch of Service, and within each branch of Service
it is weighted to balance on median age, gender, marital status, officer rank, currently
separated duty status, and Reserve Component. The resulting weights allowed us to
create an analytic sample that closely matched the total deployed force on critical vari-
ables (Table 4.2). The characteristics of the population of previously deployed service-
members were derived from the Contingency Tracking System Deployment File and
the Work Experiences File from the Defense Manpower Data Center (DMDC).

Data Analysis. Using these sample weights, we conducted all analyses in SAS 9.1.3
with proc genmod and proc surveyfreq. Analyses account for the effects of the weights
on both the parameter estimates and their standard errors. Throughout the text and
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Table 4.2

Demographic Characteristics of Respondents (N=1,965)
Weighted

Characteristic Percentage 95% CILL 95% CI UL

Branch

Army 48.9 45.0 52.7

Navy 18.6 15.3 21.9

Air Force 19.8 16.6 23.1

Marine Corps 12.7 10.2 15.2

Current Duty Status

Active 38.3 351 415

Reserve/Guard 14.7 1.1 18.3

Discharged/Retired 47.0 43.0 51.0

Rank

Enlisted 85.9 83.6 88.2

Warrant Officer 1.8 1.0 2.5

Officer 12.3 10.1 14.6

Race

White 65.7 61.8 69.5

Black 21.6 18.1 25.2

Hispanic 8.3 6.2 10.3

Other 4.4 2.8 6.0

Current Marital Status

Not Married 31.8 27.4 36.2

Married 68.2 63.8 72.6

Sex

Female 11.5 9.1 13.8

Male 88.5 86.2 90.9

Last Deployed

OEF 21.9 18.4 25.4

OIF 781 74.6 81.6

Multiple Deployments

Yes 46.5 42.6 50.3

No 53.5 49.7 57.4

Time Since Last Deployment (months)

0-17 347 31.2 38.2

18-35 32.5 28.9 36.2

36+ 32.8 28.9 36.7

Length of Last Deployment (months)

<6 25.0 21.5 28.4

6-11 44.9 40.9 48.8

12+ 30.2 26.8 33.5

Current Age (years)

<30 49.9 46.0 53.8

30+ 50.1 46.2 54.0

NOTES: ClI = confidence interval; LL = lower limit; UL = upper limit.
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tables, we report weighted proportions. Proportions and exact binomial 95-percent
confidence intervals were calculated for dichotomous outcomes. After describing the
rates of exposure to combat trauma, as well as the prevalence of probable PTSD, major
depression, and TBI, we examined bivariate and multivariate predictors of the three
health conditions. Relative risk ratios for both bivariate and multivariate models, as
well as their confidence intervals, were calculated using the method outlined by Zou
(2004). Relative risk ratios allow for a more straightforward interpretation than the
odds ratios that are typically presented from logistic regressions.

We also estimated the extent to which the observed prevalence of these conditions
was attributable to deployment experiences. Specifically, we estimated the prevalence
of PTSD, major depression, and TBI for individuals with no reported combat trauma
during deployment and compared those numbers to the prevalences in the full sample.
We did so using predicted values from a linear model in which each disorder was pre-
dicted from the separate traumas. Predicted values and confidence intervals are gener-
ated for the case when no traumas occurred.

We then characterized past-12-month mental health service utilization of persons
meeting screening criteria for probable PTSD, major depression, or TBI. Finally, we
calculated rates of endorsement of barriers to service utilization for respondents who
met relaxed criteria for possible need for mental health treatment (i.e., those with sub-

threshold PTSD or mild depression).

Results

As shown in Table 4.3, rates of exposure to specific types of combat trauma ranged
from 5 to 50 percent, with high reporting levels for many traumatic events. Vicariously
experienced traumas (e.g., having a friend who was seriously wounded or killed) were
the most frequently reported. Direct injuries were reported by between 10 and 20 per-
cent of the sample.

A substantial percentage of previously deployed personnel are currently affected
by probable PTSD and major depression, as displayed in Table 4.4. In particular, rates
of PTSD and major depression were both 14 percent. Rates of probable TBI during
deployment were also high, exceeding 19 percent. Approximately 19 percent of respon-
dents met criteria for either PTSD or major depression, and 31 percent met criteria for
TBI, PTSD, or major depression. Moreover, the three conditions tend to co-occur.
Specifically, PTSD and major depression are highly correlated (Spearman’s r=.60), and
these mental health conditions are moderately associated with TBI (Spearman’s r=.29
and .26 for PTSD and major depression, respectively). Approximately two-thirds of
those with PTSD also have probable major depression, whereas only one-third of those
with TBI also meet criteria for depression.
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Table 4.3
Rates of Trauma Exposure in OEF/OIF (N=1,965)

Weighted
Type of Combat Trauma Percentage 95% CILL 95% CI UL
Having a friend who was seriously wounded or killed 49.6 457 53.6
Seeing dead or seriously injured noncombatants 45.2 113 49.1
Witnessing an accident resulting in serious injury or death 45.0 411 48.9
Smelling decomposing bodies 37.0 333 40.7
Being physically moved or knocked over by an explosion 22.9 19.6 26.1
Being injured, not requiring hospitalization 22.8 19.2 26.3
Having a blow to the head from any accident or injury 18.1 15.1 211
Being injured, requiring hospitalization 10.7 8.2 13.1
Engaging in hand-to-hand combat 9.5 7.3 11.6
Witnessing brutality toward detainees/prisoners 5.3 3.3 7.3
Being responsible for the death of a civilian 5.2 3.0 7.4

NOTES: Cl = confidence interval; LL = lower limit; UL = upper limit.

Table 4.4

Overall Rates of Probable PTSD, Major Depression, and TBI with Co-Morbidity (N=1,965)

Weighted Population  Population

Condition Percentage  95% CILL 95% CI UL LL UL
Probable PTSD 13.8 1.1 16.5 181,000 270,000
Probable major depression 13.7 11.0 16.4 181,000 270,000
Probable TBI 19.5 16.4 22.7 269,000 372,000
Co-morbidity

No condition 69.3 65.7 73.0 1,079,000 1,198,000
PTSD only 3.6 2.0 5.2 32,000 86,000
Depression only 4.0 2.4 5.5 40,000 91,000
TBI only 12.2 9.6 14.8 157,000 243,000
PTSD and depression 3.6 2.3 4.8 38,000 79,000
PTSD and TBI 1.1 0.6 1.7 10,000 27,000
TBI and depression 0.7 0.1 1.4 1,000 22,000
PTSD, depression, and TBI 5.5 3.6 7.4 58,000 121,000

NOTES: Based on 1.64 million individuals deployed to OEF/OIF, assuming that the rate found in the
sample is representative of the population. Cl = confidence interval; LL = lower limit; UL = upper limit.
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These percentages correspond to relatively large numbers of affected individuals.
Using 1.64 million as the number of personnel deployed to OEF/OIF (through Octo-
ber 31, 2007) and assuming that the rates found in the current study are representative
of the rates in the population, we found that there are 226,000 persons with PTSD,
225,000 individuals with major depression, and 303,000 having either disorder. In
addition, our estimate of the prevalence of TBI implies that approximately 320,000
previously deployed persons have experienced a probable TBI.

To help interpret the observed rates of the three outcomes, we compared the
prevalence from the full sample to the prevalence for servicemembers who had not
experienced any traumatic events during deployment. The estimated rates of PTSD,
major depression, and TBI for the unexposed group of deployed servicemembers was
1.5 percent (95-percent CI of 0.6-3.7 percent), 3.3 percent (95-percent CI of 1.5-6.8
percent), and 0.9 percent (95-percent CI of 0.3-2.6), respectively. This pattern sug-
gests that the excess morbidity attributable to deploymentrelated trauma exposure is
approximately 12 percentage points for PTSD, 10 percentage points for depression,
and 19 percentage points for TBI.

As shown in Table 4.5, bivariate analyses indicate that several characteristics place
individuals at risk for PTSD. Higher rates of PTSD are found for servicemembers of
the Army and Marine Corps, and for servicemembers who are not on active duty—
i.e., those in the National Guard or Reserve, as well as those who have left the military.
Similarly, enlisted personnel, females, and Hispanics are more likely than their coun-
terparts to meet screening criteria for PTSD. Finally, individuals with more-lengthy
deployments and more-extensive exposure to combat trauma were at substantially
greater risk of suffering from PTSD in the prior 30 days.

A very similar pattern of risk factors was found for major depression in the past
two weeks, as shown in Table 4.6. On a bivariate basis, current duty status (i.e., dis-
charged or retired) is associated with increased likelihood of major depression. Simi-
larly, enlisted personnel, Hispanics, and females were more likely than their counter-
parts to experience current major depression. In contrast, airmen and sailors were less
likely than soldiers and marines to meet screening criteria for probable major depres-
sion. As with PTSD, individuals with more-lengthy deployments and more-extensive
exposure to combat trauma are at greater risk of meeting screening criteria for current
major depression. Of particular note, the degree of exposure to combat trauma was the
single-best predictor of both PTSD and major depression.

After controlling for differential trauma exposure and other factors in multivariate
analyses, some characteristics continued to place individuals at increased risk for current
PTSD and major depression. In particular, as shown in Tables 4.5 and 4.6, enlisted per-
sonnel, females, and Hispanics were more likely to suffer from both PTSD and major
depression. Interestingly, age emerged as a significant multivariate predictor of major
depression, with older individuals at greater risk of both conditions, when controlling
for other predictors, such as traumatic exposures. Finally, as in the bivariate analyses,
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Table 4.5
Correlates of Probable PTSD

Bivariate Adjusted
Predictor RR 95% CILL 95% CI UL RR 95% CILL 95% Cl UL
Branch
Army 1 1
Navy 0.365** 0.190 0.704 0.718 0.405 1.274
Air Force 0.088***  0.029 0.263 0.180* 0.049 0.668
Marine Corps 0.709 0.427 1.178 0.721 0.383 1.359
Current Duty Status
Active 1 1
Reserve/Guard 1.988* 1.033 3.826 1.652 0.885 3.084
Discharged/Retired 1.865***  1.354 2.570 1.487* 1.005 2.201
Rank
Enlisted 1 1
Officer/Warrant Officer  0.262** 0.117 0.588 0.396* 0.175 0.899
Gender
Male 1 1
Female 1.033 0.583 1.832 1.689* 1.048 2.723
Race
White 1 1
Black 1.314 0.778 2.219 1.334 0.795 2.238
Hispanic 3.332***  2.085 5.326 1.881***  1.308 2.705
Other 1.809 0.845 3.872 1.127 0.517 2.460
Current Marital Status
Married 1 1
Not Married 1.190 0.738 1.919 0.849 0.568 1.270
Other
Age (per decade) 0.826 0.648 1.054 1.115 0.868 1.433
Months Since Last 1.001 0.991 1.010 1.003 0.991 1.015
Return
Length of Last 1.116***  1.073 1.161 1.011 0.964 1.061
Deployment (months)
Number of Traumas 1.415%**  1.334 1.501 1.341***  1.235 1.457
(0-10)
Seriously Injured 4.210*** 2911 6.087 1.305 0.868 1.964

NOTES: Adjusted relative risk ratios (RRs) control for all other variables included in the table.
Relative risk associated with trauma exposure is the incremental risk associated with each
additional trauma.

* p<.05; ** p<.01; *** p<.001. Cl = confidence interval; LL = lower limit; UL = upper limit.
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Table 4.6
Correlates of Probable Major Depression

Bivariate Adjusted
Predictor RR 95% CILL 95% Cl UL RR 95% CILL 95% CI UL
Branch
Army 1 1
Navy 0.376** 0.190 0.746 0.688 0.401 1.182
Air Force 0.415 0.184 0.935 0.932 0.399 2.176
Marine Corps 0.757 0.454 1.264 0.823 0.512 1.323
Current Duty Status
Active 1 1
Reserve/Guard 1.698 0.841 3.431 1.132 0.599 2.140
Discharged/Retired 1.863***  1.350 2.569 1.197 0.830 1.727
Rank
Enlisted 1 1
Officer/Warrant Officer  0.140***  0.055 0.357 0.155***  0.059 0.403
Gender
Male 1 1
Female 1.680* 1.038 2.718 2.390***  1.448 3.944
Race
White 1 1
Black 0.803 0.489 1.319 0.771 0.485 1.227
Hispanic 2.962*** 1,827 4.803 1.830***  1.288 2.600
Other 1.878 0.923 3.821 1.583 0.754 3.323
Current Marital Status
Married 1 1
Not Married 1.464 0.947 2.264 1.204 0.795 1.825
Other
Age (per decade) 0.915 0.745 1.125 1.355 1.108 1.657
Months Since Last 1.003 0.992 1.013 1.004 0.990 1.018
Return
Length of Last 1.084 1.037 1.134 1.019 0.968 1.072
Deployment (months)
Number of Traumas 1.362 1.284 1.445 1.329 1.220 1.448
(0-10)
Seriously injured 4.093 2.826 5.930 1.404 0.912 2.160

NOTES: Adjusted risk ratios (RRs) control for all other variables included in the table. Relative
risk associated with trauma exposure is the incremental risk associated with each additional
trauma.

* p<.05; ** p<.01; *** p<.001. Cl = confidence interval; LL = lower limit; UL = upper limit.
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extent of exposure to trauma remained the most important multivariate predictor of
both PTSD and major depression. For example, an individual who experienced five of
the listed traumas is at more than 4 times the risk for both PTSD and depression rela-
tive to someone who experienced none of these traumas but who is otherwise similar in
age, gender, rank, ethnicity, branch or Service, deployment length, etc.

As shown in Table 4.7, bivariate analyses indicate that several characteristics place
individuals at risk for experiencing a probable TBI during deployment. Individuals
who serve in the Army and the Marine Corps are more likely than others to have
had a TBI. Similarly, males, enlisted personnel, and younger individuals are more
likely to report experiencing a TBI during deployment. Finally, persons who experi-
enced greater total deployment and more-extensive exposure to combat trauma were at
greater risk of a probable TBI during deployment. After adjusting for covariates, how-
ever, we found that only the combat trauma exposures remained significant predictors
of probable deployment-related TBI. In other words, differences between demographic
groups were almost entirely attributable to differences in combat exposure among these
groups.

Utilization of mental health services among persons with probable PTSD or
major depression was similar to rates found in the general population of the United
States (Wang et al., 2005). In particular, just over one-half of participants who met
screening criteria reported having seen a physician or a mental health provider about a
mental health problem in the previous 12 months (see Table 4.8). About one-third of
those in need of assistance reported having been prescribed medication for a mental
health problem. At the same time, the majority of individuals with a need for services
had not received minimally adequate care. Specifically, only 30 percent had received
any type of minimally adequate treatment; 18 percent had received minimally ade-
quate psychotherapy and 22 percent had received a minimally adequate course of
pharmacotherapy.

With respect to screening for TBI among persons who reported a probable TBI
during deployment, the majority (57 percent) had never been evaluated by a physician
or specialist for possible brain injury.

Self-assessed barriers to seeking care for mental health problems were exam-
ined among those who currently met screening criteria for either mild depression or
subthreshold PTSD. Examination of the three broad classes of barriers revealed that
institutional/cultural barriers were the most frequently endorsed class of obstacles (see
Table 4.9). In particular, respondents were most likely to regard concerns about confi-
dentiality and discrimination as presenting barriers to seeking treatment. For example,
the belief that seeking care could harm one’s career was endorsed by over 40 percent
of persons. Concern about the possible inability to receive a security clearance in the
future and the belief that medical records would not be kept confidential were also
widely endorsed. Some beliefs about mental health treatment may also constitute sig-
nificant barriers to service-seeking. Specific impediments include concerns about the
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Table 4.7
Correlates of Probable TBI

Bivariate Adjusted
Predictor RR 95% CILL 95% Cl UL RR 95% CILL 95% CI UL
Branch
Army 1 1
Navy 0.465* 0.242 0.894 1.003 0.534 1.886
Air Force 0.209***  0.099 0.440 0.651 0.275 1.543
Marine Corps 1.188 0.815 1.732 1.053 0.705 1.572
Current Duty Status
Active 1 1
Reserve/Guard 0.921 0.496 1.710 0.884 0.519 1.507
Discharged/Retired 1.124 0.839 1.504 1.089 0.714 1.662
Rank
Enlisted 1 1
Officer/Warrant Officer  0.514* 0.300 0.882 0.843 0.501 1.418
Gender
Male 1 1
Female 0.414* 0.205 0.833 0.793 0.369 1.701
Race
White 1 1
Black 0.553* 0.356 0.859 0.714 0.464 1.100
Hispanic 1.288 0.762 2177 0.904 0.625 1.307
Other 1.299 0.678 2.490 0.946 0.533 1.677
Current Marital Status
Married 1 1
Not Married 1.168 0.789 1.728 0.979 0.666 1.439
Other
Age (per decade) 0.730** 0.600 0.889 1.020 0.839 1.239
Months Since Last 0.995 0.986 1.004 0.999 0.985 1.013
Return
Length of Last 1.077***  1.030 1.126 1.002 0.952 1.055
Deployment
(months)
Number of Traumas 1.525*** 1,449 1.605 1.434***  1.340 1.535
(0-10)
Seriously Injured 5.058***  3.886 6.583 1.409* 0.989 2.009

NOTES: Adjusted relative risk ratios (RRs) control for all other variables included in the table.
Relative risk associated with trauma exposure is the incremental risk associated with each
additional trauma.

* p<.05; ** p<.01; *** p<.001. Cl = confidence interval; LL = lower limit; UL = upper limit.
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Table 4.8
Utilization of Mental Health Services in the Past 12 Months Among Those
with a Need for Services (N=326)

Weighted
Percentage 95% CI LL 95% CI UL
Any mental health visit to doctor or 52.7 43.4 61.9
mental health specialist
Any prescription for mental health 36.5 27.7 45.3
Any minimally adequate treatment 30.1 21.4 38.7
Minimally adequate talk treatment 18.4 11.6 25.2
Minimally adequate drug treatment 22.3 14.2 30.4

NOTES: Need defined by having probable major depression or probable PTSD.
Cl = confidence interval; LL = lower limit; UL = upper limit.

side effects of medication, a preference for relying on friends and family rather than on
mental health professionals, and reservations about the effectiveness or quality of avail-
able treatments. Logistical barriers (e.g., high cost of services) were generally endorsed
at lower rates than is typical of the general population (Sareen et al., 2007). Yet, logis-
tical barriers may still be important obstacles to care, particularly for individuals who
are not on active duty.

Discussion

This study had two broad objectives concerning the mental health of military person-
nel deployed for OEF/OIF. The first objective was to determine the prevalence and
correlates of PTSD, major depression, and deployment-related traumatic brain injury.
The second was to assess mental health service utilization and self-assessed barriers to
care for individuals with potential treatment needs.

With respect to the first objective, these results reveal that significant numbers of
previously deployed personnel currently suffer from PTSD and major depression. In
particular, 14 percent met screening criteria for probable PTSD and 14 percent met
screening criteria for probable major depression. Moreover, the two conditions were
frequently found to co-occur, with approximately two-thirds of those with PTSD also
meeting criteria for major depression. The vast majority of both PTSD and major
depression cases can be attributed to the traumatic experiences that occurred during
OEF/OIF deployment. Assuming that the prevalence found in this study is repre-
sentative of the population, these results suggest that as many as 300,000 previously
deployed individuals suffer from one of these two disorders. Given the significant dis-
ability and functional impairment associated with PTSD and major depression (Kes-
sler, 2000; Ustun and Kessler, 2002; see also Chapter Seven of this monograph), this
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Table 4.9

Barriers to Care Among Those with a Possible Need for Services (N=752)
Weighted

Type of Barrier Percentage 95% CILL 95% Cl UL

Logistical

It would be difficult to get childcare or time off of work 29.3 23.0 35.6

Mental health care would cost too much money 231 16.7 29.5

It would be difficult to schedule an appointment 15.9 11.8 20.1

| would not know where to get help or whom to see 15.9 10.6 21.2

It would be difficult to arrange transportation to 6.6 2.6 10.5

treatment

Institutional and cultural

It could harm my career 43.6 37.0 50.0

| could be denied a security clearance in the future 43.6 37.0 50.2

My coworkers would have less confidence in me if they 38.4 32.2 447

found out

| do not think my treatment would be kept confidential 29.0 231 34.9

My commander or supervisor might respect me less 23.0 17.4 28.5

My friends and family would respect me less 11.5 7.6 15.5

| could lose contact or custody of my children 9.3 5.7 12.9

My commander or supervisor has asked us not to get 7.8 3.4 12.2

treatment

My spouse or partner would not want me to get 2.9 1.0 4.9

treatment

Beliefs and preferences for treatment

The medications that might help have too many side 451 38.1 52.2

effects

My family or friends would be more helpful than a 39.4 32.7 46.1

mental health professional

I would think less of myself if | could not handle it on my 29.1 23.3 35.0

own

Religious counseling would be more helpful than mental 28.8 22.9 34.7

health treatment

Even good mental health care is not very effective 25.2 18.7 31.7

The mental health treatments available to me are not 24.6 18.3 30.8

very good

| have received treatment before and it did not work 18.0 13.5 22.6

NOTES: Possible need is defined as having at least mild depression or subthreshold PTSD.
Cl = confidence interval; LL = lower limit; UL = upper limit.
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estimate highlights the critical importance of providing appropriate mental health care
to this population.

The rates of PTSD and major depression found in the current study are gen-
erally comparable to figures reported in other investigations of persons deployed for
OEF/OIF, despite significant differences in the methods used and the samples studied
(Hoge, Auchterlonie, and Milliken, 2006; Hoge et al., 2004; Erbes et al., 2007; Seal et
al., 2007; Kolkow et al., 2007). Most of these studies focused on active duty, enlisted
combat forces in the Army or Marine Cops. Thus, they typically underrepresented
individuals at the highest risk (e.g., reservists and persons separated from service), as
well as those at lowest risk (e.g., Air Force and officers). The major exception to this
pattern involves a recent investigation of participants in a longitudinal study of mili-
tary personnel (Smith et al., 2008). Although the overall prevalence of PTSD among
previously deployed servicemembers was not included in the latter report, it can be cal-
culated to be 6 percent based on data presented in their tables. The discrepancy in rates
between Smith et al. (2008) and most other studies is likely due to a substantial over-
representation in the Smith et al. study of those individuals at lowest risk for PTSD
(e.g., officers and airmen). It may also be due to a focus on deployments that occurred
primarily in 2002-2004, before the escalation of the Iraq insurgency.

For several methodological reasons, our estimates of the mental health problems
suffered by deployed personnel are likely to constitute an undercount of servicemembers
who will experience problems following deployment for OEF/OIF. First, many of the
respondents who did not meet screening criteria for PTSD and major depression in
the past 30 days will have met criteria at some time in the past or will meet it at some
point in the future. This study is, essentially, a snapshot of mental health problems at
one point in time, whereas the symptoms of those with PTSD or major depression tend
to fluctuate over time. In addition, servicemembers who are currently deployed, and
thus ineligible for study participation, are likely to have more total time deployed and
greater trauma exposure than individuals who are in the United States. Stated differ-
ently, the servicemembers who have spent the most time in Iraq were more likely to be
there during the study period. Finally, the total number of individuals who have been
deployed continues to increase as combat continues, and trauma exposure is ongoing
among those deployed.

This study also provides the best data available to date regarding the extent to
which deployment is associated with probable TBI. Whereas Hoge et al. (2008) reported
rates approaching 15 percent in a study of two brigades of infantry soldiers who had
experienced significant combat, our research indicates that the overall deployed force is
likely to have had similar exposure to TBI: 19 percent met screening criteria for having
experienced a probable TBI. This rate is also similar to those reported in unpublished
studies of persons previously deployed for OEF/OIF (e.g., TBI: Hidden wounds plague
Iraq war veterans, 2007). Assuming the rate observed in this sample is representative of
the full population, we suggest that there are approximately 300,000 injured persons.
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From the available data in this population, it is not possible to estimate the over-
all level of impairment caused by these brain injuries. Traumatic brain injury varies
in magnitude from mild to severe, and the extent of cognitive and functional impair-
ment varies dramatically. In the civilian sector, at least 75 percent of head injuries is
estimated to be mild in severity (National Center for Injury Prevention and Con-
trol, 2003), although we do not know if this distribution is similar to those injured
in Afghanistan and Iraq. Historically used interchangeably with the term concussion
(Bigler, 2008), mild brain injury is associated with full functional recovery in 85 to
95 percent of cases (e.g., Ruff, 2005; McCrea, 2007). In a systematic review of the
civilian literature, Carroll et al. (2004) concluded that most persons with mild TBI
recover within three to 12 months. Nonetheless, mild as well as moderate and severe
brain injuries can all result in significant long-term impairment, including difficulty in
returning to work.

These results should not be seen as direct evidence of a substantial TBI-related
disability problem among those returning from deployment. Little is known about
the long-term effects of this very common injury. Sequelae may be quite diverse and
difhicult to link to the injury. Moreover, most of those who reported experiencing this
injury have not been evaluated or reassured that they are likely to have experienced
a mild injury. Given this situation, the potential exists for ordinary post-deployment
adjustment problems to be misattributed to TBI. For this reason, all persons with sus-
pected TBI should be evaluated to document a disability, or the lack of a disability, and
to ensure that necessary rehabilitation services are provided. Although military and
Veterans Health Administration leaders have recently announced programs to expand
TBI screening, future research will need to investigate the extent of progress on this
issue. In addition, a great deal of research is needed to document the natural course of
symptoms, to determine the association of TBI with other mental health symptoms,
and to validate methods for identifying which injuries are likely to result in functional
impairment.

The current research also determined that certain characteristics place individu-
als at risk for probable PTSD, major depression, and TBI. The same general pattern of
findings was observed for both PTSD and major depression. In particular, after adjust-
ing for a range of factors, we found that PTSD and major depression were more likely
to be experienced by enlisted personnel, Hispanics, females, older persons, and those
who had been injured or exposed to more extensive combat trauma.

These results are broadly consistent with findings that have emerged from stud-
ies of civilian populations. For example, relative to males, females are known to be at
greater risk for depression (e.g., Kessler et al., 2005). Similarly, a growing body of data
suggests that Hispanic Americans appear more likely than their non-Hispanic coun-
terparts both to develop post-traumatic stress disorder and to experience more-extreme
symptoms of PTSD in response to both combat-related and non-combat-related trauma
exposure (Adams and Boscarino, 2006; Galea et al., 2002; Kulka et al., 1990; Pole et
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al., 2001). Moreover, our findings that servicemembers from the Reserve Component
are at heightened risk for PT'SD and major depression are in close agreement with other
research indicating that Reserve personnel are approximately twice as likely as active
duty personnel to meet screening criteria for needing mental health services following
deployment for OEF/OIF (Milliken, Auchterlonie, and Hoge, 2007).

Many of these risk factors™ effects were quite powerful. For example, very few
cases of PTSD were found among Air Force personnel or officers, and almost no cases
among those without combat trauma. These findings of subgroups with extremely low
rates of PTSD are also helpful for evaluating the specificity of our PCL scoring. Such
low rates are inconsistent with a scoring criterion that yields insufficient diagnostic
specificity.

These findings support several broad conclusions relevant to the mental health
of OEF/OIF veterans. First, this study highlights several risk factors for PTSD and
major depression other than exposure to combat trauma. This knowledge could be
used to target servicemembers of high-risk groups for possible preventive interven-
tions, as well as to assist in outreach, identification, and treatment of persons in need
of mental health treatment. These results also identify groups of individuals who are
highly resilient (i.e., have low rates of mental health problems), even when controlling
for exposure to trauma.

In particular, officers rarely develop mental health problems, even when exposed
to trauma. However, it is possible that the low risk observed among officers and Air
Force personnel is due to qualitatively different exposures to trauma. That is, these
individuals’ traumatic experiences may have been different from their counterparts’
because of differences in scope of work or mission. Thus, officers and Air Force per-
sonnel may have experienced less severe forms of trauma, even when they had similar
trauma scores. Further study of the origins, nature, and malleability of these risk factors
is warranted. Such study might focus, in particular, on determining whether factors
that confer resilience in officers might be amenable to modification in others at greater
risk for mental health problems. In addition, although research has focused on PTSD
as the most salient psychiatric sequelae of combat exposure, the results of this study,
as well as those of other recent research (e.g., Grieger et al., 2006) reveal that major
depression is also strongly associated with war trauma. This evidence suggests the need
for additional research. Such research might examine, for example, whether treatments
that are effective for major depression in the general population (e.g., pharmacotherapy)
are also effective with major depression that occurs following combat trauma.

Finally, while controlling for combat trauma and demographic factors, we found
no significant evidence that the length of time since deployment was associated with
either PTSD or major depression. The latter finding may be important inasmuch as
previous research has suggested that mental health problems associated with service for
OEF/OIF may increase with the passage of time (Milliken, Auchterlonie, and Hoge,
2007). This difference across studies may be due to the different periods being studied.
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The current sample includes a 0—5-year range of time since last deployment, whereas
other studies (e.g., Milliken, Auchterlonie, and Hoge, 2007) have focused on a much
narrower window. Longitudinal research is needed to rule out other explanations for
these findings and to convincingly describe symptom trajectories.

These results also document a large—and largely unmet—need for psychologi-
cal services in this population. More than half of those who had a need for treatment
reported having visited a health professional for help with these problems in the pre-
vious 12 months. This rate of care-seeking is comparable with that reported for per-
sons with PTSD or major depression in the general population (Wang et al., 2005).
However, seeking help is not the same as getting treated, and a substantial majority of
OEF/OIF veterans with a need for mental health services do not appear to be receiv-
ing adequate mental health care. Specifically, almost half of those who brought their
problems to the attention of a health professional in the preceding 12 months did not
receive minimally adequate treatment (i.e., they did not get at least eight sessions of
psychotherapy or a minimal course of medication). Inasmuch as this study did not
examine whether empirically supported therapies had been delivered, it is likely that
the proportion of individuals who received care that has been demonstrated to be effec-
tive is necessarily even smaller. These findings suggest that there is considerable room
for improvement in (1) referral into treatment, (2) retention in treatment, and (3) the
adequacy of treatment provided for servicemembers in need of mental health treatment
following deployment for OEF/OIF.

This study also suggests that nearly 60 percent of persons who experienced a
probable brain injury during deployment for OEF/OIF have not been evaluated for
this condition by a physician or other health specialist. Most brain injuries are mild in
severity, and the injured individual is likely to recover fully within three to 12 months.
Nonetheless, 5 to 15 percent of persons with mild brain injury suffer from protracted
problems. Given the frequency with which OEF/OIF veterans meet screening criteria
for probable brain injury, a substantial number of individuals are likely to suffer from
the unrecognized and untreated consequences of TBI. At present, little empirical evi-
dence exists to document the effectiveness of interventions for mild brain injury (Elg-
mark Andersson et al., 2007; Ghaffar et al., 2006; Paniak et al., 2000). The challenge
of developing and conducting rigorous evaluation of treatments for mild brain injury
presents an important opportunity to help OEF/OIF veterans.

Additionally, this research supports several conclusions regarding barriers to receiv-
ing care for mental health problems. Some of the most frequently reported obstacles are
institutional or cultural. Respondents were particularly likely to report concerns that
getting treatment would negatively affect their current or future occupational oppor-
tunities. In a similar vein, concerns about confidentiality were also paramount. Get-
ting mental health treatment is perceived as restricting or foreclosing opportunities for
promotions and future employment. Addressing these barriers will likely require some
method for personnel to receive confidential services. Merely changing attitudes about



Survey of Individuals Previously Deployed for OEF/OIF 109

mental health and cognitive conditions is, in itself, unlikely to lower these barriers to
treatment, so long as treatment records could be used against an individual service-
member in his or her assignments and promotions.

Given that efficacious treatments exist for both PTSD and major depression (e.g.,
Butler et al., 2006; Hollon et al., 2005; Institute of Medicine, 2007; Pampallona et
al., 2004), most individuals who suffer from these conditions are likely to be able to
return to normal levels of functioning with the provision of appropriate health care.
Identification and implementation of strategies to facilitate confidential access to care
for individuals in need is likely to raise overall levels of readiness of military personnel.
To be clear, we are not suggesting that it is desirable to have absolute confidentiality in
military mental health treatment; as in the civilian sector, treatment providers should
have a legal obligation to report to authorities and commanders any patients who rep-
resent a threat to themselves or others. We are suggesting, however, that information
about a servicemember’s mental health services not be revealed to others unless he or
she has been found to have a functional impairment that substantially affects assigned
duties. The issue of facilitating utilization of available treatments will be discussed in
more detail in Chapter Seven.

Other concerns of a substantial number of persons in need of mental health treat-
ment include the potential side effects associated with medication use, as well as the
belief that the mental health treatments available to them are unlikely to be helpful or
are not of the highest quality. These concerns might best be addressed with multiple
strategies, including education about mental health treatment and increasing the avail-
ability of a broader range of evidence-based psychotherapies. Given that many individ-
uals wish to avoid the side effects of existing pharmacotherapies, and that psychothera-
pies are considered by many to be the best available treatment for PTSD (Institute of
Medicine, 2007), the mental health care system servicing this population should seek
both to expand the use of evidence-based psychotherapy for the treatment of PTSD
and to address institutional factors that might hamper its use. In addition, it may be
productive to further research the beliefs about the side effects of drugs used to treat
PTSD and major depression. To the extent that these concerns are based on a misun-
derstanding of the actual side effects of these medications, education may diminish the
prominence of this barrier to treatment.

Finally, this study found that a large number of individuals who might benefit
from mental health services would prefer to seek help from friends, family, and clergy.
To the degree that individuals with mental health problems are consulting with these
nonprofessionals instead of seeking services from professional health care providers,
programs designed to educate these lay-providers might help to facilitate ultimate refer-
ral to health care providers. In addition it may be possible to train such lay-providers
to provide other helpful services and support to affected individuals that may improve
recovery.
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Strengths and Limitations

In considering these conclusions, it is important to recognize both the strengths and
limitations of this study. RDD with post-stratification weights is the gold-standard
method for sampling in telephone-based research, and it is used by almost every major
public-opinion and public-health telephone survey that attempts to assess a broad pop-
ulation. This approach is used as the primary means of data collection for the best
studies of mental health within the U.S. population, such as the National Comorbidity
Survey Replication (e.g., Kessler et al., 2005).

The methodology used in this study has several significant advantages over other
sampling methods that have been used to study mental health conditions and TBI in
OEF/OIF veterans. The principal advantage, for our purpose, is that it enabled inclu-
sion of a very wide range of individuals and experiences relative to samples that are
collected within a single unit, base, or branch of Service. The approach allowed us to
include personnel from each branch of Service and a broad spectrum of occupational
specialties, as well as a range of deployment characteristics (e.g., length of deployments
or elapsed time since previous deployment). A second advantage of this approach is that
respondents were offered a level of confidentiality that is not always offered in the pub-
lished studies conducted directly by the military or the VA. The participants’ responses
cannot be included in their personnel or medical records, the interviewer is not another
servicemember or co-worker, and the data are protected from subpoena by virtue of an
NIH certificate of confidentiality. This greater confidentiality may improve data qual-
ity by partially addressing servicemembers’ concerns about disclosing mental health
problems. In addition, this approach provides some measure of protection against over-
reporting biases associated with efforts to gain or maintain disability benefits (Smith
et al., 1999). Although, these response biases are likely small, the research is a useful
adjunct to the research conducted by DoD and the VA because it helps to corroborate
findings using different methodologies.

In addition to these strengths, the methods used have several limitations. Several
coverage limitations are inherent in telephone sampling. In particular, eligible individu-
als in the population can participate only if they have a land-based telephone number—
i.e., calls cannot be placed to cell phones. Moreover, we do not have a good estimate of
the number of eligible individuals excluded by the lack of a land-based telephone line.
However, the omission of these individuals is a threat to the validity of the study only
to the extent that having a landline is associated with outcomes of interest. Similarly,
telephone-based samples often slightly underrepresent males and unmarried individu-
als relative to the population. The effects of these underrepresentations on popula-
tion estimates have, however, been mitigated through application of post-stratification
weights. We know the number of males and unmarried individuals in the eligible
population and can create an analytic sample that reflects this composition.

RDD sampling is also limited in its ability to locate eligible individuals when the
total pool of qualified participants is relatively rare. Whereas most active duty person-
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nel live within geographic proximity to the military bases at which they are stationed,
servicemembers of the National Guard and Reserve, as well as retired and discharged
personnel, are more widely dispersed. Thus, these components are underrepresented
in the sample. Although we were able to compensate partially for this underrepresen-
tation using sampling weights, it is possible that National Guard/Reserve personnel
living in proximity to domestic military installations are different in unmeasured ways
from those who live elsewhere. Similarly, this study is missing individuals who were
hospitalized, incarcerated, or currently deployed. To the extent that these groups of
individuals constitute both a significant portion of the deployed personnel and have
different rates of the three conditions, the overall results may be inaccurate.

In addition, this research relied on self-report as the sole method of data collec-
tion. The diagnostic measures used in this study have well-demonstrated sensitivity
and specificity, and they are the standard measures used in epidemiological studies of
the U.S. military. However, to the extent that additional sources of information might
have yielded different findings, these results should be viewed with caution and addi-
tional research is warranted. Future research might, for example, document the pres-
ence of mental health problems using structured diagnostic interviews or other sources
of data to assess the health care provided to OEF/OIF veterans. Specifically, our criteria
for determining minimally adequate care are based solely on the number and dura-
tion of treatment, not on whether an individual was documented to have received an
effective intervention. It would be helpful to determine whether the care received cor-
responds to documented evidence-based therapies. Moreover, many of the important
predictors used in the current study (e.g., trauma exposure, rank), as well as the eligi-
bility criteria (deployment for OEF/OIF), could be influenced by self-report biases and
were not independently verified. For instance, it is possible that some Reserve Com-
ponent servicemembers who were activated at the time of the study reported them-
selves as being on active duty, rather than in the Reserves. To the extent that the cur-
rent results depend on the manner in which these constructs are assessed, additional
research is required.

Finally, although the current study includes a relatively large number of respon-
dents, samples of many subpopulations that may be of interest are relatively small (e.g.,
women, reservists, warrant officers, unmarried). Consequently, this study may not be
able to detect as statistically significant some risk factors that are clinically meaning-
ful. Because of the limited statistical power for estimates in these subpopulations, the
reader is cautioned against inferring that a nonsignificant predictor in the current study
indicates that this variable is not a clinically important risk factor.
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Conclusions

A telephone study of 1,965 previously deployed individuals sampled from 24 geographic
areas found substantial rates of mental health problems in the past 30 days, with 14
percent screening positive for PTSD and 14 percent, for major depression. Assuming
that the prevalence found in this study is representative of the 1.64 million service-
members who have been deployed for OEF/OIF, these findings suggest that approxi-
mately 300,000 servicemembers and veterans have combat-related mental health prob-
lems. A similar number, 19 percent, reported a probable TBI during deployment. More
than two-thirds of the individuals with combat-related mental health problems did not
receive minimally adequate mental heath treatment in the prior year. Similarly, most
individuals who experienced a TBI have not been evaluated by a doctor to determine
the extent of the injuries.

Respondents endorsed many barriers that inhibit getting treatment for mental
health problems. In general, respondents were concerned that getting such treatment
would not be kept confidential and would be used against them in future job assign-
ments and career advancement. Respondents were also concerned that drug therapies
for mental health problems may have unpleasant side effects. These barriers suggest the
need for increased access to confidential, evidence-based psychotherapy to maintain
high levels of readiness and functioning among previously deployed servicemembers
and veterans.
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Part III: Immediate and Long-Term Consequences of Post-Traumatic
Stress Disorder, Depression, and Traumatic Brain Injury

In this part, we review the available literature on the short- and long-term consequences
associated with psychological and cognitive injuries to inform predictions of the likely
immediate and long-term consequences of mental health problems experienced by vet-
erans of Afghanistan and Iraq. Our review is organized into three parts. First, we pres-
ent two theoretical perspectives that can help to explain how specific symptoms arising
from these conditions may give rise to broader short-term and long-term consequences,
and we offer a single integrated framework that informs the remainder of our discussion.
Second, we summarize evidence from the scientific literature documenting associations
among post-traumatic stress disorder, major depression, and traumatic brain injury, as
well as links between these conditions and specific domains, or areas, of functioning.
This part is a brief version of a much longer review and analysis of existing literature, a
RAND working paper titled Invisible Wouncds: Predicting the Immediate and Long-Term
Consequences of Mental Health Problems in Veterans of Operation Enduring Freedom and
Operation Iraqi Freedom (available at http://veterans.rand.org). Finally, we summarize
common themes emerging from the reviewed literature and offer concrete recommenda-
tions for future research to inform policies and interventions to mitigate the negative
consequences of post-combat mental health and cognitive conditions.
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CHAPTER FIVE

Predicting the Immediate and Long-Term Consequences of
Post-Traumatic Stress Disorder, Depression, and Traumatic
Brain Injury in Veterans of Operation Enduring Freedom and
Operation Iraqi Freedom

Benjamin R. Karney, Rajeev Ramchand, Karen Chan Osilla, Leah Barnes Caldarone,
and Rachel M. Burns

The Challenge of Predicting the Future

Although there is an emerging consensus that mental health and cognitive conditions
stemming from service in Afghanistan and Iraq are likely to have severe and broad
consequences if left untreated, allocating resources toward particular treatments and
interventions requires a detailed understanding of what the consequences of these prob-
lems are likely to be. For example, if it can be reasonably assumed that servicemembers
will manifest any mental health or cognitive conditions immediately upon return
from deployment, then initial assessments will be suflicient to identify those who may
require extra support. In contrast, if there are reasons to expect delayed reactions to
deployments, then continued assessments of returning servicemembers would be war-
ranted. Similarly, recommended treatment and policy options would differ according
to the range of outcomes likely to be affected by veterans’ and servicemembers’ mental,
emotional, and cognitive conditions.

But projecting the likely consequences of mental health and cognitive condi-
tions suffered by returning servicemembers is complicated for several reasons. First,
the mental health and cognitive problems of returning servicemembers may wax and
wane over time. The short-term consequences of these problems may differ from con-
sequences evolving over the long term. Moreover, even with treatment, symptoms may
fluctuate for individuals, clouding attempts to predict future consequences. Second,
there are limited data describing the mental health problems of individuals who have
served in Afghanistan and Iraq. Not only are these problems yet to be studied exten-
sively, but there has not yet been sufficient time to evaluate how veterans and service-
members and their families may be affected in the long run.

Despite these complications, there are several legitimate bases for projecting the
likely short-term and long-term consequences of the mental health and cognitive prob-
lems experienced by Operation Enduring Freedom (OEF) and Operation Iraqi Free-
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dom (OIF) veterans. An extensive and rich body of research has examined the long-
term consequences of traumatic experiences during prior military conflicts. To the
extent that the results of these studies can be generalized to veterans of the current
conflicts, they provide a reasonable foundation to guide projections. In addition, each
of the conditions that are the focus of current concerns for returning servicemembers
has been studied extensively in civilian populations. To the extent that the develop-
ment and effects of these conditions in the civilian population generalize to the experi-
ences of servicemembers, these literatures may also serve as a basis for projecting future
needs of OEF/OIF veterans.

Goals and Scope of Our Discussion

In this part, we draw on the available literature to describe the likely immediate and
emergent consequences of the invisible wounds of war—the mental, emotional, and
cognitive injuries sustained during deployment to Afghanistan and Iraq. Our goal was
to understand how these conditions would affect veterans and servicemembers, their
families, and society, the duration of the consequences, and the range of services likely
to be needed.

We focused our literature review on the correlates and consequences of three
major mental health and cognitive conditions: post-traumatic stress disorder (PTSD),
major depression and depressive symptoms, and traumatic brain injury (TBI). We
focused on these disorders because they are the ones being assessed most extensively
in servicemembers returning from combat. In addition, there are obvious mechanisms
that might link each of these disorders to specific experiences in war—i.e., PTSD is a
reaction to a traumatic experience, depression can be a reaction to loss, and TBI is a
reaction to injury.

Theoretical Perspectives on the Consequences of Mental Health and
Cognitive Conditions

PTSD, major depression, and TBI are conceptually distinct conditions, with different
etiologies, symptoms, and recommended treatments. Nevertheless, from the perspec-
tive of understanding how these conditions affect the lives of those who suffer from
them, developmental processes are likely to be common to all three. Here, we summa-
rize prominent theoretical perspectives that suggest how mental, emotional, and cog-
nitive impairments may give rise to additional problems and deficits over the life of an
afflicted individual. We then draw on elements of these perspectives to create a general
framework within which to view the empirical reviews.
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The Stress-Diathesis Model

A common starting point for theories of illness and resilience is the stress-diathesis
model, first articulated by Zubin and Spring (1977) as a framework for understanding
the origins of schizophrenia. The stress-diathesis model is based on the premise that
individuals vary in their levels of diathesis—i.e., those individual and environmental
characteristics that increase their vulnerability to disease (Brewin, 1998; Héanninen
and Aro, 1996). Individual sources of vulnerability include pre-existing mental health
problems, lack of education, experiences of criminal behavior or substance abuse, and
a family history of mental disorders. Circumstantial sources of vulnerability include
poverty, social isolation, lack of adequate employment, and physical distance from
resources and potential avenues of support.

The central insight of the stress-diathesis model is that the presence of a diathesis,
or vulnerability, is, by itself, insufficient to bring about a mental disorder. Vulnerable
individuals will be most likely to experience the onset of problems when they are con-
fronted by stress, and they may function normally in its absence (Kendler, Gardner,
and Prescott, 2002).

Although the stress-diathesis model was designed and has mostly been applied
toward understanding the origins of mental disorders, the principles of the model
apply equally well to understanding the consequences of such disorders. From this
perspective, the presence of a condition such as major depressive disorder (MDD),
PTSD, or TBI may be considered a diathesis—i.e., a source of vulnerability. For any
outcome or negative consequence of experiencing these conditions, an individual will
be most at risk to the extent that (1) the individual has other vulnerabilities and (2) the
individual encounters stressful or demanding events that tax resources and energy that
are already limited by the condition and other vulnerabilities. Thus, for example, this
model suggests that a servicemember returning from combat with a particular condi-
tion is most likely to experience negative consequences of that condition to the extent
that the servicemember has other vulnerabilities and encounters stressful events and
circumstances.

The stress-diathesis model has a number of important implications for minimiz-
ing negative consequences in servicemembers who suffer from mental health and cog-
nitive conditions. With respect to identifying those in greatest need: Understanding indi-
vidual vulnerability requires assessing not only the condition but also other possible
sources of vulnerability, such as access to social support, the experience of other mental
or physical illnesses, and the quality of family relationships. With respect to protect-
ing those in need: Programs and policies that reduce vulnerability to further negative
consequences (e.g., by ensuring extended health care coverage, promoting post-service
employment) may be useful complements to treatments that directly address the symp-
toms of the condition.
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Life-Span Developmental Perspectives

The stress-diathesis model offers a powerful framework for understanding who may be
at risk for problems and when those problems are likely to occur. However, the model
is silent regarding how mental disorders give rise to further difficulties throughout the
life course. Theories of life-span development (e.g., Baltes, 1987; Ceci and Hembrooke,
1995; Zoccolillo et al., 1992) describe two distinct mechanisms to account for how
mental disorders may give rise to future problems (e.g., Caspi, 1987; Elder, Pavalko,
and Hastings, 1991).

The first mechanism is interactional continuity—the idea that enduring qualities
of an individual affect the way that individual interacts with others, who generally
respond in kind. Thus, aggressive individuals behave in ways that beget aggressive
responses, and withdrawn individuals behave in ways that exacerbate their isolation.
As a result of this form of continuity, the interpersonal relationships of both types of
individuals tend to suffer and get worse over time (Caspi, Elder, and Bem, 1987, 1988).
Interactional continuity highlights the ways that mental health and cognitive condi-
tions, to the extent that they impair interpersonal functioning, can have lasting conse-
quences for how individuals make their way in the world.

A second mechanism described by this perspective is cumulative continuity—the
idea that behaviors and choices at each stage of life have consequences that accumulate
to shape and constrain an individual’s options at subsequent stages of life. Cumula-
tive continuity highlights the ways that negative consequences can emerge over time.
For example, servicemembers who are aggressive and uncontrolled upon return from
deployment are likely to suffer professionally and socially. Especially after they separate
from the structured environment of the military, the consequences of their behavior
may accumulate, limiting their options for productive employment. Constrained eco-
nomically, their options for maintaining and supporting successful family relationships
are similarly limited (Caspi, Elder, and Bem, 1987). Thus, over time, the immediate
symptoms of a condition may trigger a cascade of negative consequences that substan-
tially affect later stages of life.

Applied specifically to servicemembers suffering from mental disorders, the life-
span developmental perspective suggests that impairments observed immediately after
a servicemember returns from combat may have consequences for a broad range of
outcomes through two primary mechanisms. A condition alters the way the service-
member interacts with intimates, family members, and professional colleagues, impair-
ing these relationships. A condition may also give rise to concrete outcomes (e.g., incar-
ceration, substance abuse, unemployment) that significantly shape situations that the
individual and family members will face later in life.
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An Integrated Model of the Consequences of Post-Combat Mental Health and
Cognitive Conditions

We have developed a general framework that incorporates elements from the stress-
diathesis model and the life-span developmental perspective (see Figure 5.1). The logic
of the model can be expressed as a series of propositions:

* Even individuals who share a common diagnosis may have symptoms that range
from mild to severe.

* Impairments arising from post-combat mental health and cognitive conditions
have direct, negative consequences for individual outcomes.

Figure 5.1
A Model of the Consequences of Post-Combat Mental Health and Cognitive Conditions
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e A servicemember’s resources and vulnerabilities can alter the immediate conse-
quences of these conditions.

* Sufficient resources can act as a buffer, protecting individuals and minimizing
the immediate consequences of these conditions, whereas significant vulnerabili-
ties and other sources of stress can exacerbate the negative consequences of a
condition.

* Over the life span, the immediate consequences of these disorders may themselves
have long-term consequences for individuals and their family members.

* 'The immediate and emergent consequences of mental health and cognitive condi-
tions feed back to affect the course of the condition.

This integrative model describes the consequences of post-combat mental health
and cognitive conditions as a cascade of negative outcomes that, in the absence of
intervention, can accumulate to affect a broad range of domains over the life span
of the afflicted individual. Moreover, the model draws attention to events and cir-
cumstances external to the individual (e.g., the presence or absence of other sources
of stress and support) that make a negative cascade more or less likely to occur. One
implication of this perspective is that, to the extent that they prevent or ameliorate the
short-term consequences of these conditions, early interventions may have significant
indirect long-term benefits. A second implication is that interventions and policies
that focus solely on ameliorating the specific symptoms of these conditions may be
too narrow. On the contrary, the model suggests that programs that provide afflicted
servicemembers with a supportive environment and the means by which to cope with
their conditions may prove important complements to traditional interventions that
treat each condition directly.

Empirical Research on the Consequences of Post-Combat Mental
Health and Cognitive Conditions

To describe the range of personal, familial, and social outcomes likely to be affected by
these disorders, we conducted a search of the scientific literature on the correlates and
consequences of post-traumatic stress disorder, major depression and depressive symp-
toms, and traumatic brain injury. The full review is available as a RAND working paper
titled Invisible Wounds: Predicting the Immediate and Long-1erm Consequences of Mental
Health Problems in Veterans of Operation Enduring Freedom and Operation Iraqi Free-
dom (available at http://veterans.rand.org), and we present here material that appears
in expanded form in that paper. When possible, our review addressed research that
examined these issues within military populations. When such research was unavail-
able, we reviewed and extrapolated from the extensive bodies of research that have
examined the correlates and consequences of these conditions in civilian populations.
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These literatures are massive and extend back decades; of necessity, we have been selec-
tive, drawing upon studies that used methods of sampling and assessment that experts
consider the most reliable. When possible, we have favored longitudinal research, which
follows individuals over time. Because the military recruits from the population over
18 years old, we have focused exclusively on research on adults.

Below we briefly summarize the key research findings for each of the following
outcomes: other mental health problems; suicide; physical health and mortality; sub-
stance use and abuse; employment and productivity; homelessness; and marriage, par-
enting, and child outcomes.

Co-Morbidity and Other Mental Health Problems

Co-morbidity of conditions refers to two or more conditions co-occurring simultaneously.
In civilian populations, individuals with co-occurring mental, medical, and substance
use disorders have been shown to have more-severe symptoms, require more-specialized
treatment, have poorer outcomes to treatment, and experience more disability in social
and occupational functioning than individuals with one condition alone (Greenfield
et al., 1998; Olfson et al., 1997; Ormel et al., 1994; Shalev et al., 1998). Co-occurring
disorders among military personnel returning from Afghanistan and Iraq may be of
particular concern because of the high estimates of co-morbidity found among indi-
viduals with PTSD. We know from research in the general population that about 88
percent of men and 79 percent of women with PTSD also experience one other disor-
der in their lifetime and that about half have three or more co-morbid diagnoses (Kes-
sler, Sonnega, et al., 1995). These estimates are supported by other research showing
that individuals with PTSD also have an average of 2.7 other diagnoses and that the
number of co-morbid disorders increases with PTSD severity (Marshall et al., 2001).
Although little research has examined rates of co-morbidity specifically within the cur-
rent military cohort, rates of PTSD among returnees may offer preliminary insights
into the co-morbidity rates we might anticipate.

PTSD and Depression. In civilian populations, PTSD and depression frequently
co-occur. For example, among trauma survivors from a hospital emergency room, 78.4
percent of those with a diagnosis of PTSD experienced depression at some point in
their lifetime following their PTSD diagnosis (Shalev et al., 1998). Within the current
military cohort, a study of hospitalized soldiers assessed between March 2003 and Sep-
tember 2004 found that about 6.3 percent of the sample met criteria for both depres-
sion and PTSD up to seven months after injury (Grieger et al., 2006). In our own
survey, we found that approximately two-thirds of those with PTSD also have prob-
able major depression. Some evidence suggests that individuals with co-morbid PTSD
and depression have more negative consequences than persons with either diagnosis
alone. In one study, veterans in a VA setting with co-morbid depression and PTSD had
more-severe depression, lower social support, more suicide ideation, and more-frequent
primary care and mental health care visits than did individuals with depression only
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(Campbell et al., 2007). Another study found that individuals with these dual diag-
noses had more-severe symptom severity and lower levels of functioning (Shalev et al.,
1998).

TBI and Depression. In civilian populations, co-morbidity between TBI and
depression is common and can be experienced within months following the brain
injury (Moldover, Goldberg, and Prout, 2004) and for many years after the injury
(Busch and Alpern, 1998). The prevalence of depression among those with a brain
injury varies between 15 and 61 percent (Deb et al.,, 1999; Kim et al., 2007). For
example, among World War II veterans with penetrating head injury, 19 percent had
a lifetime prevalence of depression compared with an estimated prevalence of depres-
sion of 13 percent among those without a head injury (Holsinger et al., 2002). One
reason for the wide range in estimates is that symptoms of TBI overlap substantially
with symptoms of depression, which makes it challenging to differentiate symptoms of
depression from TBI (Babin, 2003; Kim et al., 2007). Our own survey found that one-
third of those with TBI also meet criteria for depression. Depression may also develop
indirectly years after an injury as a result of TBI-related consequences and maladaptive
readjustment (Moldover, Goldberg, and Prout, 2004). In addition, individuals with co-
morbid TBI and depression experience more functional impairment, more anxiety and
aggressive behavior, and poorer social functioning, and they perceive their disabilities
to be more severe than those with either condition alone (Fann et al., 1995; Jorge et
al., 2005). Furthermore, individuals with TBI that develop MDD are at higher risk of
cognitive disability, anxiety disorders, and poorer quality of life than are individuals
who do not develop MDD (Levin et al., 2001). Among those with TBI, risk factors for
developing depression include stress, social isolation, maladaptive coping, and lateral
lesions (Kim et al., 2007).

TBI and PTSD. The co-morbidity between PTSD and TBI has been a controversial
topic, because one symptom of TBI is the loss of consciousness or amnesia of the trau-
matic event, whereas an integral symptom of PTSD is a re-experiencing of the event.
Experts in the literature have argued that, if individuals with TBI are unconscious at
the time of the trauma, they therefore cannot retain the memories of the event to expe-
rience subsequent PTSD symptoms. Yet, recent research suggests that both diagnoses
can co-occur either through a subconscious/implicit level or through social reconstruc-
tion (Joseph and Masterson, 1999). A study of U.S. Army infantry soldiers surveyed
three or four months after return from Iraq showed that, among those reporting a TBI
with loss of consciousness, 43.9 percent also reported symptoms consistent with PTSD.
This percentage is greater than that for those reporting TBI with altered mental status,
27.3 percent; those reporting other injuries, 16.2 percent; and those with no injury,
9.1 percent (Hoge et al., 2008). Our survey (see Chapter Four) found that one-third
of servicemembers with a probable TBI also met criteria for probable PTSD. Thus, it
appears that there may be a strong association between TBI and PTSD, although there
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is very little supporting literature to date; research on this association is in its early
stages.

Co-Morbidity with Other Psychiatric Disorders: PTSD. Among individuals with
PTSD, the most common co-morbidities are with depression, substance use, and other
anxiety disorders (Brady et al., 2000). For example, in the National Comorbidity
Survey, PTSD was co-morbid with affective, anxiety, conduct, and alcohol/substance
use disorders among men and women (Kessler, Sonnega, et al., 1995). Among patients
in primary care with a diagnosis of PT'SD, about 65 percent met criteria for another dis-
order, with the most common co-occurring diagnoses as phobia, major depression, and
bipolar depression (Olfson et al., 1997). Rates of co-morbidity also increase as PTSD
symptoms increase. Co-morbid anxiety disorders (e.g., panic disorder, social phobia,
generalized anxiety, or obsessive-compulsive disorder) are associated with increasing
PTSD symptoms (Marshall et al., 2001), suggesting that individuals are at increased
risk for co-occurring disorders as PTSD symptoms worsen. These other psychiatric dis-
orders also have adverse consequences. For instance, within the military, social phobia
and current social anxiety have been associated with anxiety, reports of shame experi-
enced pre-military, and homecoming adversity (Orsillo et al., 1996). Panic disorder is
another anxiety disorder that overlaps with symptoms of PTSD (e.g., hypervigilance)
and has been shown to be more common among veterans that were exposed to combat
(Deering et al., 1996).

Co-Morbidity with Other Psychiatric Disorders: TBI. Rates of TBI have been
associated with increased risk of psychiatric disorders—specifically, anxiety (Moore,
Terryberry-Spohr, and Hope, 2006), depressive disorders, and substance use (Anstey
et al., 2004; Hibbard et al., 1998; Silver et al., 2001). Rates of co-morbidity between
TBI and other psychiatric disorders may be associated with more-complex and more-
severe TBI than are milder forms of TBI. In a study of individuals with mild TBI, most
patients recovered completely, but those who had poorer recovery outcomes were more
likely to have depression and anxiety disorders (Mooney and Speed, 2001). TBI is also
co-morbid with chronic pain, a condition that has a long and pervasive course after
injury. Among patients in a brain injury rehabilitation center, 58 percent with mild
TBI and 52 percent with moderate-to-severe TBI had chronic pain (Lahz and Bryant,
1996). Co-occurring TBI and chronic pain have been associated with longer treatment
stays than has chronic pain alone (Andary et al., 1997).

Co-Morbidity with Other Psychiatric Disorders: Depression. About 45 percent of
individuals with past-year depression diagnoses experience at least a second co-occurring
diagnosis (Kessler, Chiu, et al., 2005), and depression is rarely the primary diagnosis
(Kessler, Berglund, et al., 2003). As expected, slightly higher rates of co-morbidity are
found with a treatment-seeking population in primary care and psychiatric outpatient
settings; estimates of a co-morbid disorder among those with depression are about
65 percent (Olfson et al., 1997; Zimmerman, Chelminski, and McDermut, 2002). A
recent general-population study using the National Epidemiologic Survey of Alcohol-
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ism and Related Conditions (NESARC) found that having major depression within
the past year was most commonly associated with personality disorders (38 percent),
anxiety disorders (36 percent), nicotine dependence (26 percent), alcohol use disorders
(14 percent), and drug use disorders (5 percent). The most common personality disor-
ders were obsessive-compulsive, paranoid, and schizoid disorders; the most common
anxiety disorders included specific phobia, generalized anxiety, and social phobia.
Depression severity is significantly and positively correlated with impaired functioning
(Hasin et al., 2005).

Summary. Co-occurring disorders are common among individuals with TBI,
depression, and PTSD, and they often result in more-negative outcomes than for indi-
viduals experiencing any of the disorders alone. Among other co-morbid diagnoses,
anxiety and mood disorders seem to be most common for all diagnoses, plus chronic
pain for TBI. Individuals with co-occurring disorders tend to have more-severe and
more-complex symptoms, require specialized treatment, and often experience more
distress associated with their disorders.

Suicide

Suicide is one of the leading causes of death among 10- to 44-year-olds in the United
States, although it is still relatively rare, with a rate of around 10 per 100,000 persons
(Heron and Smith, 2007). Among persons who have committed suicide, the majority
have had one or more mental disorders, making psychiatric problems one of the stron-
gest risk factors of this outcome (Harris and Barraclough, 1997). Accordingly, con-
cerns about elevated rates of mental disorders among servicemembers returning from
Afghanistan and Iraq lead to concerns about elevated rates of suicides as well.

Suicide in the Military. There is a long-standing concern about suicide among
military personnel. According to the Department of Defense, in 2003 the rate of sui-
cide across the armed forces was roughly 10 to 13 (depending on military branch) per
100,000 troops (Allen, Cross, and Swanner, 2005), an estimate that is comparable to
the rate of suicide across all ages in the United States (Centers for Disease Control and
Prevention, National Center for Injury Prevention and Control, 2007). However, while
these figures and others (Lehmann, McCormick, and McCracken, 1995; Rothberg et
al., 1990) may indicate that military personnel do not face a risk of suicide different
from that of the general population, population-based studies have indicated that male
veterans face roughly twice the risk of dying from suicide as their civilian counterparts
(Kaplan et al., 2007). Analyses focused specifically on veterans of the Vietnam War
indicate that these veterans were at increased risk of suicide-related mortality relative
to veterans who did not serve in Vietnam; however, this increased risk occurred within
five years from discharge from active duty, and the difference did not persist after this
time (Boehmer et al., 2004). In 2006, there were 97 suicides among active duty Army
soldiers (including members of the Reserve Component on active duty), and close to
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two-thirds of these had a history of at least one deployment to Afghanistan or Iraq
(U.S. Department of the Army, Army Behavioral Health Technology Office, 2007)

Depression, PTSD, TBI, and Suicide. Depression, PTSD, and TBI all increase the
risk for suicide. Psychological autopsy studies of civilians have consistently shown that
a large number of suicides had a probable depressive disorder (Cavanagh et al., 2003;
Henriksson et al., 1993; Isometsa, 2001). In a population-based study of civilians, 16
percent of those persons with a lifetime history of MDD had a lifetime history of one
or more self-reported suicide attempts (Chen and Dilsaver, 1996). In the National
Comorbidity Survey, persons with a lifetime history of a major depressive episode were
10 times more likely to report having thought about killing themselves and 11 times
more likely to have made a nonfatal suicide attempt. The risk was even greater when
the definitional criterion for depression was modified to exclude having thoughts of
death, which could have potentially confounded the effect of depression on suicide
outcomes (Kessler, Borges, and Walters, 1999). Among suicides over a one-year period
across the VA medical center, 30 percent had an unspecified affective disorder, and 40
percent of patients who had attempted suicide had an affective disorder (Lehmann,
McCormick, and McCracken, 1995).

Although not as strongly associated with suicide as depression, PTSD is more
strongly associated with suicide ideation and attempts than any other anxiety disorder
(Kessler, Borges, and Walters, 1999). In the National Comorbidity Survey, two dif-
ferent studies have indicated that persons with lifetime PTSD were significantly more
likely to report having thought about killing themselves and to have made an attempt,
even after accounting for a variety of potential sociodemographic and mental health
confounding factors (Kessler, Borges, and Walters, 1999; Sareen et al., 2005). Among
a sample of 100 Vietnam veterans with PTSD at a VA hospital, 19 had made a suicide
attempt and 15 more had been “preoccupied” with thoughts of suicide since the war
(Hendin and Haas, 1991). Psychological autopsies have also indicated that PTSD is
linked to suicide deaths. In a study of Vietnam veterans, those who died from suicide
were more likely to have symptoms of PTSD than a comparison group who died in
motor vehicle crashes (Farberow, Kang, and Bullman, 1990).

Finally, research also has consistently shown that persons with TBI have a higher
risk of suicide than persons without TBI. Among outpatients with TBI, 23 percent
reported suicide ideation and 18 percent reported having made a suicide attempt post-
injury (Simpson and Tate, 2002); in a similar sample, 26 percent of TBI outpatients
had made a suicide attempt (Simpson and Tate, 2005). In a community-based sample,
persons with a self-reported history of a “severe head trauma with loss of consciousness
or confusion” had a higher lifetime risk of having attempted suicide (Hibbard et al.,
1998). Using multiple years of population registry data, Teasdale and Engberg (2001)
found that persons with concussions, cranial fractures, and cerebral contusions or trau-
matic intracranial hemorrhages each had at least a three-times-higher incidence rate of
suicide mortality than the general population, after adjusting for sex and age.
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Correlates and Modifiers of Suicide Risk. Research on suicide has identified a
number of covariates, or factors, that are either correlated with suicide independent
of depression, PTSD, and/or TBI or that modify the risk of these disorders on suicide
outcomes. For example, in the civilian population, suicide rates differ by gender; men
are at much higher risk of dying from suicide than females. The same is true in the
armed forces, with men making up 95 percent of the Army suicide population but 85
percent of the total Army population (Allen, Cross, and Swanner, 2005). At the same
time, depression, PTSD, and TBI have a greater effect on females’ than on males’
risk of suicide (Henriksson et al., 1993; Oquendo et al., 2003; Teasdale and Engberg,
2001). Race is another demographic correlate: Although Caucasians make up 59 per-
cent of the total Army population, they account for 71 percent of all Army suicides
(Allen, Cross, and Swanner, 2005). White veterans have a three-times-greater risk of
dying from suicide than non-White veterans (Kaplan et al., 2007). Suicide rates have
also been associated with specific symproms. For example, a psychological autopsy study
of suicides occurring during a major depressive episode found that suicides were less
likely to express symptoms of fatigue, difficulties concentrating, or indecisiveness, and
that only insomnia was an immediate indicator of risk (McGirr et al., 2007).

Different types of TBI have also been differentially linked with suicide; among
persons with TBI, those with cerebral contusions or traumatic intracranial hemorrhage
have higher rates than those with concussions or cranial fractures (Teasdale and Eng-
berg, 2001). Symptom severity also matters. For example, higher levels of PTSD symp-
toms are associated with increased levels of suicide ideation (Marshall et al., 2001). For
TBI, the length of an individual’s hospital stay, a proxy for injury severity, increased
the risk of a subsequent suicide (Teasdale and Engberg, 2001). Nonfatal suicide attemprs
are the strongest predictors of subsequent fatal suicides, even when controlling for past
mood disorders, such as depression (Harris and Barraclough, 1997; Joiner et al., 2005).
Among people with depression, PTSD, and TBI, suicide risk is also elevated among
those with substance use disorders (Mills et al., 2006; Simpson and Tate, 2005; Waller,
Lyons, and Costantini-Ferrando, 1999). In their empirical review, Wilcox, Conner,
and Caine (2004) found that, with respect to suicide, the standardized mortality ratio
for substance use disorders was 9 to 14 times higher than it was for those without these
disorders, and variation was due to the specific substance under study (e.g., alcohol use
disorders versus opioid drug use).

Among servicemembers specifically, combat exposure increases the risk of suicide.
For example, Vietnam veterans face an increased risk of suicide mortality relative to
non-Vietnam veterans, especially during the first five years after discharge from active
duty (Boehmer et al., 2004). Additionally, mortality rates from external causes, which
include suicide, were higher among Vietnam theater veterans with PTSD than among
Vietnam theater veterans without PTSD (Boscarino, 2006a and 2006b). One study of
veterans with PTSD found that it was not any particular PTSD symptom or cluster of
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symptoms, but rather combat-related guilt, that was the strongest predictor of suicidal

behavior (Hendin and Haas, 1991).

Physical Health and Mortality

There are strong relationships between physical health and mental well-being. In some
cases, physical symptoms are consequences of mental conditions. For example, insom-
nia may be a symptom of depression, or headaches may be symptoms of TBI. Alterna-
tively, physical impairment may lead to mental impairment as a result of limitations
in occupational or social functioning, which may foster increased reliance on others
to perform basic tasks and compromised access to medical care. Mental health symp-
toms may also contribute to poor physical health through altered biological functions
(e.g., decreased immune function) or by influencing individual health risk behavior
(e.g., smoking, poor diet).

Mortality. Persons with depression face an increased risk of death relative to their
similarly aged counterparts without depression (Wulsin, Vaillant, and Wells, 1999). In
one study of Army veterans conducted 30 years after service, total mortality was higher
among those with PTSD who served in theater than among those who served in theater
but did not have PTSD (Boscarino, 2006b). The increased risk of death among persons
with PTSD and depression appears to be driven by two primary causes: increases in the
risk of death from unnatural causes (e.g., homicide, suicide, and unintentional injuries)
and from cardiovascular disease. For the sample of Army veterans, combat veterans
with PTSD had elevated risks of cardiovascular mortality, external-cause mortality,
and cancer mortality relative to combat veterans without PTSD (Boscarino, 2006a).
However, there is no evidence of an increased risk in cancer-related mortality among
persons with depression.

The effect of TBI on mortality may be the most pronounced because these inju-
ries can, in and of themselves, be life-threatening. In 1992, among military personnel
with a medical discharge record indicating a TBI diagnosis, the reason for discharge
from the military was more likely to be coded as “death” relative to the entire military
discharged population without TBI. As would be expected, the likelihood of reason
for discharge being death increased with injury severity: Persons with a mild TBI were
11.6 times more likely and servicemembers with a severe TBI diagnosis were close to
150 times more likely to have the reason for discharge coded as “death” (Ommaya
et al., 1996b).

Morbidity. Cardiovascular diseases, particularly coronary heart disease (CHD),
which includes myocardial infarctions (MlIs), or heart attacks, are the most fre-
quently studied morbidity outcome among persons with psychiatric disorders. In a
meta-analysis, Rugulies (2002) found that persons who met probable diagnostic cri-
teria for depression were nearly two times more likely to develop both fatal and non-
fatal CHD than persons without depression. Research also documents a relationship
between PTSD and CHD (Bankier and Littman, 2002; Boscarino and Chang, 1999;
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Falger et al., 1992; Solter et al., 2002). In a prospective study of this relationship among
men who had at one point served in the military, increasing levels of PTSD symptoms
were associated with an increased risk of all CHD outcomes (i.e., nonfatal MI, fatal
CHD, and angina), and specifically with nonfatal MI and fatal CHD (Kubzansky et
al., 2007). Very little research has investigated cardiovascular outcomes after TBI.

With respect to physical non-heart-related morbidities, combat Vietnam veterans
with PTSD had a greater number of unspecified physician-rated medical complaints
than those without PTSD (Beckham et al., 1998). There is also evidence that depres-
sion directly affects conditions associated with aging, including osteoporosis, arthritis,
Type 2 diabetes, certain cancers, periodontal disease, and frailty (Kiecolt-Glaser and
Glaser, 2002). Finally, patients with TBI endure physical injuries that can include
pulmonary dysfunction, cardiovascular dysfunction, gastrointestinal dysfunction,
fluid and hormonal imbalances, and fractures, nerve injuries, blood clots, or infections
(National Institute of Neurological Disorders and Stroke, 2002). As the severity of TBI
increases, the rate and severity of physical health consequences do as well (National
Institute of Neurological Disorders and Stroke, 2002). In the long-term, individuals
with TBI may also be more likely to experience Alzheimer’s disease, Parkinson’s dis-
ease, and other disorders more specific to the cause of trauma (e.g., repetitive blows
for boxers) or its severity (e.g., brain injury that results in coma) (National Institute of
Neurological Disorders and Stroke, 2002).

Self-Reported Medical Symptoms. Deployed servicemembers report high levels
of somatic complaints during deployment: In a survey of over 15,000 deployed military
personnel, 77 percent of personnel deployed to Iraq and 54 percent of those deployed to
Afghanistan experienced diarrhea (often associated with fevers and vomiting), 69 per-
cent reported a respiratory illness, and 35 percent reported noncombat injuries (Sand-
ers et al., 2005). When asked about their own health, persons with PTSD, depression,
and TBI are consistently more likely to endorse physical problems than those without
these disorders. Among servicemembers assessed one year after returning from Iraq,
those who met probable diagnostic criteria for PTSD were more likely than soldiers
who did not screen positive for PTSD to report being bothered by a variety of physi-
cal symptoms, including stomach pain, back pain, pain in the limbs, headaches, chest
pain, dizziness, fainting spells, pounding or racing heart, shortness of breath, bowel
symptoms, nausea, and pain or problems during sexual intercourse (Hoge et al., 2007).
Soldiers in this study screening positive for PTSD were also more likely to rate their
health as poor or fair and to report making sick calls or missing workdays. All of these
associations remained even after controlling for suffering an injury during combat.
Studies among both veteran and civilian populations have shown similar results (Beck-
ham et al., 1998; Breslau and Davis, 1992; Dobie et al., 2004; Lauterbach, Vora, and
Rakow, 2005). Soldiers with mild TBI, assessed three to four months after their return
from Iraq, also reported significantly poorer general health and greater somatic symp-
toms than soldiers without TBI, but these associations were eliminated after control-



Predicting the Consequences of PTSD, Depression, and Traumatic Brain Injury 133

ling for concurrent PTSD and depression (Hoge et. al., 2008). This situation suggests
that PTSD and depression may be important mediators of the effects of TBI on general
physical health, although these results still await replication.

Quality of Life/Physical Functioning. Across studies, individuals with PTSD report
lower quality of life and well-being than those without PTSD. For example, in clinical
samples of veterans (Magruder et al., 2004; Schnurr et al., 2006) and community-based
samples of Vietnam veterans (Zatzick et al., 1997), higher levels of PTSD symptoms
are associated with lower levels of physical functioning. A recent study of 120 service-
members who enrolled for health care after returning from OEF and OIF similarly
found that self-reported health, emotional well-being, and energy were all significantly
lower among those with PTSD than among those without the diagnosis (Erbes et al.,
2007). Similar patterns of relationships exist for depression (Wells et al., 1989). The
mechanism underlying cross-sectional relationships between these constructs remains
unclear. In one of the few longitudinal studies of these relationships, there was evi-
dence that self-rated overall health among older adults has a modest effect on depressive
symptoms, but that depressive symptoms have very little effect on self-related health
(Kosloski et al., 2005). The study of quality of life and physical functioning after TBI is
relatively undeveloped. Most studies of functional outcomes after TBI occur during or
after a rehabilitation program and indicate general improvement in these outcomes as
the time from the injury increases; for example, among patients with severe TBI, there
was general improvement across a variety of functional dimensions one year after the
injury, signaling improvement (Lippert-Gruner et al., 2007).

Health-Compromising Behaviors. The link between negative physical health out-
comes and PTSD, depression, and TBI may partially be explained by increases in other
types of health-risk behaviors that are known to influence health outcomes as well.
For example, there is a clear link between most psychiatric disorders, including PTSD
and depression, and smoking. Cross-sectional analyses of the National Comorbidity
Survey reveal that persons who met criteria for depression or PTSD at any point in
their lives and in the past 30 days were more likely to be lifetime and current smokers
than were persons without a mental disorder (Lasser et al., 2000). Samples of mili-
tary veterans have found similar associations between smoking and PTSD (Buckley
et al., 2004; Dobie et al., 2004). Studies also indicate unique smoking-related out-
comes in PTSD and depression. For example, exposure to trauma and the develop-
ment of PTSD increases smoking frequency (Feldner, Babson, and Zvolensky, 2007).
In addition, some evidence suggests that persons with PTSD have harder times quit-
ting smoking, although depressive symptoms do not appear to affect rates of cessation
(Feldner, Babson, and Zvolensky, 2007; Kinnunen et al., 2006). In addition, mental
health symptoms may also impact other health-compromising behaviors that increase
the risk for adverse health outcomes. For example, symptoms of depression and PTSD
increase sexual-risk-taking behaviors that, in turn, increase the risk of sexually trans-
mitted infections, including HIV (Holmes, Foa, and Sammel, 2005). Among people
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with depression (Simon et al., 2006) and PTSD (Vieweg et al., 2006a, 2006b), epide-

miological studies also reveal an elevated prevalence of obesity.

Substance Abuse

Substance use disorders often co-occur with other mental disorders. In the civilian
population, about half of those with substance abuse also have a mental disorder, and
about 15-40 percent of people with a mental disorder have substance abuse (Kessler,
Nelson, et al., 1996; Regier et al., 1990). Individuals with substance use disorders that
co-occur with other mental disorders have more-severe diagnostic symptoms, require
more-specialized treatment, and have poorer treatment outcomes than individuals with
a single disorder (Kessler, Nelson, et al., 1996; Watkins et al., 2001).

Alcohol and Drug Use. Alcohol and drug use disorders are highly prevalent
among individuals with PTSD, MDD, and TBI. For PTSD, a study of Vietnam
combat veterans showed that up to 75 percent of veterans with a history of PTSD
in their lifetime met criteria for substance abuse or dependence (Kulka et al., 1990).
Individuals in the general population with depression are 3.7 times more likely to meet
alcohol-dependence criteria, 1.2 times more likely to meet alcohol-abuse criteria, 2.5
times more likely to meet drug-abuse criteria, and 9 times more likely to meet drug-
dependence criteria (Grant et al., 2004). Finally, about 79 percent and 37 percent of
individuals with traumatic brain injury met criteria for alcohol and drug use disorders,
respectively (Taylor et al., 2003).

Several studies have attempted to discern the temporal relationship between
mental disorders and alcohol and drug misuse, but to date the results have been mixed,
depending on the specific disorder studied. For example, reviews of the literature on
substance abuse and PTSD (Jacobsen, Southwick, and Kosten, 2001; Stewart, 1996)
found most support for the selfmedication hypothesis, which suggests that PTSD
increases the risk of substance use disorders because individuals use substances to cope
with their PTSD (Chilcoat and Breslau, 1998). According to Bremner and colleagues
(1996), Vietnam combat veterans reported that alcohol, heroin, benzodiazepines, and
marijuana “helped” their PTSD symptoms, although cocaine tended to worsen hyper-
arousal symptoms further, supporting the self-medication theory that substances may
be used to relieve distressing PTSD symptoms. In contrast, models examining the
relationship between depression and substance use suggest that depression and nega-
tive affect are a consequence of substance use rather than a cause (Swendsen and Meri-
kangas, 2000). Even small amounts of alcohol use are associated with an increased
prevalence of depression and poorer treatment outcomes, as well as increased morbid-
ity, mortality, and disability (Rehm et al., 2003; Stinson et al., 1998; Sullivan, Fiellin,
and O’Connor, 2005; Worthington et al., 1996).

Substance use and TBI co-morbidity has been specifically associated with mili-
tary discharge. Compared with all those discharged from the military, persons with
mild TBI were over two times more likely to be discharged for alcohol/drugs or crimi-
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nal convictions, and persons with moderate TBI were about five times more likely to
be discharged for alcohol/drug problems (Ommaya et al., 1996a). Additional conse-
quences associated with TBI and substance use included lower likelihood of returning
to work, decreased life satisfaction, greater risk of continued abuse post-injury, and that
continued drinking post-injury perpetuated these consequences (Taylor et al., 2003).

To the extent that mental disorders related to military service predict subsequent
drug use, there are likely to be wide-ranging implications for servicemembers, because
even short-term drug use during military service has long-term consequences. One
study examined the mortality of 1,227 Army male returnees 25 years after returning
from Vietnam (Price et al., 2001). Compared with both civilian counterparts and non-
drug-using Vietnam returnees, veterans who continued using opiates after the Viet-
nam War were more likely to experience premature death (Price et al., 2001). Short-
term drug use has also been associated with alcohol abuse (Boscarino, 1981; O’Brien et
al., 1980), depressive symptoms (Helzer, Robins, and Davis, 1976; Nace et al., 1977),
and poor social adjustment (Mintz, O’Brien, and Pomerantz, 1979).

Tobacco Use. Despite public health efforts to reduce the prevalence of tobacco
use, smoking is still the leading preventable cause of morbidity and mortality in the
general population (United States Department of Health and Human Services, 1990)
and is a considerable problem for the U.S. military, costing an estimated $952 million
per year (Robbins et al., 2000). Research has shown that smoking is associated with
disability, decreased productivity, increased absenteeism, and longer and more-frequent
work breaks among Department of Defense personnel (Helyer, Brehm, and Perino,
1998). Klesges and colleagues (2001) found that Air Force recruits who smoke cost the
U.S. military an additional $18 million per year in training costs; when applied to all
branches of the military, the attitudes and behaviors associated with smoking status
(which contribute to early discharge) cost the military an estimated $130 million per
year in excess training costs (Klesges et al., 2001).

Recent research has indicated that tobacco use may also be associated with mental
health behaviors and outcomes. For example, Shalev, Bleich, and Ursano (1990) found
that Vietnam veterans with PTSD had a greater incidence of smoking than those
without PTSD. Another study found similar rates of smoking among those with and
without PTSD, but a higher prevalence of heavy smoking among those with PTSD
than among those without (Beckham et al., 1997). For instance, McClernon and col-
leagues (2005) found that smokers with PTSD had higher puff volumes than smok-
ers without PTSD. One study of civilians in southeast Michigan found a significantly
increased risk of nicotine dependence in individuals exposed to trauma without the
presence of PTSD; the risk was even greater among those with exposure to trauma and
the presence of PTSD (Breslau, Davis, and Schultz, 2003). While the above studies do
not provide causal evidence that PTSD leads to unhealthy smoking behaviors, they do
suggest an association between the two.
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Several studies have suggested that tobacco use may alleviate some symptoms
of mental disorders, such as PTSD and depression. McFall, Mackay, and Donovan
(1992) suggested that the association between PTSD and smoking may indicate the
utilization of nicotine to alleviate PTSD symptoms of arousal, numbness, or detach-
ment. Indeed, Beckham et al. (1997) found that heavy-smoking status was associated
with hyperarousal and avoidance symptoms, as well as with general PTSD symptoms.
Thorndike and colleagues (2006) found that severity of nicotine dependence was posi-
tively correlated with total PTSD symptoms, hyperarousal symptoms, and avoidance
symptoms; this correlation remained after controlling for depression vulnerability.

Similar hypotheses have been generated with regard to major depression: In a
prospective study, Breslau et al. (1998) found that those with a history of major depres-
sion were more likely to become daily smokers, suggesting possible self-medication of
depressive symptoms. The researchers also found that a history of daily smoking at
baseline increased the risk for major depression.

Correlates and Moderators. Men and women may experience stressors differently
and may experience different vulnerabilities to substance use and co-occurring PTSD,
MDD, and TBI. Men with PTSD are more likely to have alcohol abuse and depen-
dence; women may be at greater risk for co-morbid depression rather than alcohol-
abuse dependence (Jacobsen, Southwick, and Kosten, 2001). Additionally, the associa-
tion between nicotine dependence and PTSD symptoms is stronger among men than
women (Thorndike et al., 2006), although rates of substance abuse among women
veterans with PTSD remain high (Dobie et al., 2004). Alcohol use is also greater and
the consequences of alcohol use more severe among soldiers with less education, ethnic
minority groups, males, those not in an intimate relationship, enlisted members, and
those deployed in the United States (Gutierrez et al., 20006).

Summary. Co-occurring substance use disorders with PTSD, MDD, and TBI are
common and are often associated with more-severe diagnostic symptoms and poorer
treatment outcomes. These findings suggest that individuals with substance abuse co-
morbidity may be more difficult to treat and may present more challenging and unique
sequelae in treatment (Ouimette, Brown, and Najavits, 1998). It appears that substance
use often results from PTSD and often precedes depression, and that this temporal
understanding can help shape treatment programs to identify the risk factors associ-
ated with each of those conditions.

Labor-Market Outcomes: Employment and Productivity

The effect of mental health on employment outcomes in the military population
requires an understanding of the structure of the military itself and of servicemem-
bers” experiences in both the military and civilian labor force. Servicemembers from
the Active Component perform full-time duty in a uniformed Service. Members of
the Reserve Component, on the other hand, perform a minimum of 39 days of service
per year and augment the active duty military, and may also hold jobs in the civilian
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labor force. There are active duty Reserve Component servicemembers who work full-
time for their Service Reserve Component, yet who are considered reservists. How-
ever, these make up a small percentage of the total Reserve force. Upon redeployment
from service, members of both the Active Component and Reserve Component may
return to the same employment status they held prior to deployment. Alternatively,
they may switch—i.e. members of the Reserve Component may transfer to the Active
Component or vice versa—or they may separate from military service. If they sepa-
rate, they may pursue employment opportunities in the civilian labor market or may
be unemployed.

Employment. Studies of the effect of PTSD on current employment status have
been conducted primarily on Vietnam veterans. Collectively, these studies indicate that
veterans with PTSD are less likely to be currently employed than veterans without the
disorder (McCarren et al., 1995; Savoca and Rosenheck, 2000; Smith, Schnurr, and
Rosenheck, 2005; Zatzick et al., 1997). For example, Zatzick and colleagues (1997)
found that veterans with a current probable PTSD diagnosis were over three times
more likely to report currently not working relative to veterans without PTSD, even
after adjustment for demographic characteristics and co-morbid conditions. Smith and
colleagues (2005) extended these findings by showing that, among a sample of veterans
receiving treatment for PTSD symptoms, as severity of these symptoms increased, the
likelihood of both full-time and part-time work decreased.

Savoca and Rosenheck (2000) studied the effect of depression on employment
among veterans, finding that a lifetime diagnosis of major depression was inversely
associated with the probability of current employment. Similar findings have been
shown in nationally representative studies of the civilian population. Both men and
women with current depression are less likely to be employed than other civilian coun-
terparts without the disorder (for men, 87 percent of those with major depression were
employed as opposed to 93.3 percent of those without depression; for women, the
prevalence of employment was 74 percent among those with depression and 82 percent
for those without) (Ettner, Frank, and Kessler, 1997).

Whereas studies of employment outcomes for persons with PTSD and depression
have generally relied on population-based samples, research on such outcomes after
TBI have relied primarily on clinical samples of persons with brain injuries who may
receive neurotrauma services and rehabilitation. A brain injury usually occurs in the
context of an accident or injury at a discrete point in time, and research has thus gen-
erally investigated the proportion of employed persons who return to work after their
injury. Data from one national database indicate that close to 60 percent of individu-
als with TBI are successfully rehabilitated and that of those, approximately 90 per-
cent went on to be employed in the competitive labor market (Wehman et al., 2005).
Among one sample of military personnel entering an eight-week clinical rehabilitation
trial for moderate-to-severe closed head injury, over 90 percent were employed one year
post-injury, and roughly three-quarters were deemed fit for duty (Salazar et al., 2000).
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The probability of employment increases with less-severe injuries, shorter coma times,
and shorter periods of rehabilitation (Wehman et al., 2005). In addition, the degree
of impairment caused by the injury, pre-morbid employment factors (including educa-
tional level, occupational category, and job satisfaction), social and familial supports,
and sociodemographic characteristics have all been associated with return-to-work out-
comes (Wehman et al., 2005).

Productive Work: Absenteeism and Presenteeism. Poor mental health is associ-
ated with individuals’ lower likelihood of employment, but it may also affect the per-
formance of individuals who are or remain employed. Measures of productive work fall
under two categories—absenteeism and presenteeism. Absenteeism reflects the number
of lost workdays and has been measured by the number of sick days, missed workdays,
or hours worked per week. Presenteeism generally refers to lost productivity at work and
can be measured by individuals’ reports of their level of focus on a task and productiv-
ity or performance while at work.

Studies of absenteeism in relation to mental health have focused overwhelmingly
on depression. When workers are asked to recall the hours that they work, there is scant
evidence of reduced work hours among those with depression compared with workers
without these disorders, in either civilian or veteran populations (Ettner, Frank, and
Kessler, 1997; Savoca and Rosenheck, 2000). However, studies that have used admin-
istrative data, which is less subject to self-report biases, find evidence of increased levels
of absenteeism among individuals with depression. For instance, depressed workers in
the civilian population have more short-term work-disability days than nondepressed
workers (Kessler, Barber, et al., 1999). In another nationally representative sample (the
American Productivity Audit/Depressive Disorders Study), workers with depression
reported, on average, missing one hour per week due to absenteeism versus an expected
loss of 0.4 hour per week in the absence of depression. The estimated costs of depres-
sion to the U.S. economy through lost productivity range in the billions of dollars
(Greenberg et. al., 2003).

In comparison, there have been few studies of absenteeism among persons with
PTSD and TBI, although we can glean some information from studies of military per-
sonnel. For instance, in a sample of active duty troops one year after returning from
deployment to Iraq, those with PTSD were significantly more likely to report missing
two or more workdays in the past month relative to redeployed soldiers without PTSD
(Hoge et al., 2007). With respect to TBI, Ommaya et al. (1996b) examined one year
of military hospital discharge data linked to military service discharge data and found
that increases in the severity of head injuries corresponded with increases in total sick
days. A recent survey of 2,525 soldiers collected three to four months after returning
from Iraq similarly found that those reporting mild TBI also reported more missed
workdays than those without TBI (Hoge et al., 2008).

Studies of presenteeism are rare; those that do exist tend to focus on depression.
In a study that asked respondents to recall their work performance in the past two
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weeks across six work-related dimensions, those with depression lost on average 4.6
hours per week for presenteeism, which was significantly higher than the expected loss
of 1.5 hours per week (Stewart et al., 2003). Although we found no observational stud-
ies relating PTSD or TBI to levels of work productivity, there is evidence to suggest
that both PTSD and TBI are linked to lower levels of productivity. For instance, under
experimental conditions, veterans with PTSD and patients with moderate-to-severe
TBI are less attentive to common work tasks, particularly in the absence of distractions
(Chemtob et al., 1999; Whyte et al., 2000). On the other hand, under experimental
conditions, there was no indication that police recruits with PTSD performed worse
during stressful situations than control recruits without PTSD (Leblanc et al., 2007).
Thus, although evidence suggests that PTSD and TBI may impair work-related per-
formance, the degree to which deficits in functioning are clinically relevant remains to
be determined.

Wages and Income. There is evidence linking psychiatric disorders with decreased
wages. For instance, among Vietnam veterans, both depression and PTSD had negative
effects on hourly wages. More specifically, veterans suffering from PTSD had 16 per-
cent lower hourly wages than veterans who do not, and those with depression had 45
percent lower hourly wages than veterans who do not (Savoca and Rosenheck, 2000).
Wages are even lower for veterans with depression and a co-morbid substance-use dis-
order (Savoca and Rosenheck, 2000). However, a clinical study of veterans receiving
treatment for PTSD found no evidence that severity of PTSD was related to monthly
earnings (Smith et al., 2005). Results from the National Comorbidty Survey indicate
that there may be a significant reduction in the earnings of men and women with any
disorder, although not specifically for depression (Ettner, Frank, and Kessler, 1997).
Among one sample of TBI rehabilitation patients, average mean income declined 48
percent per month one year after incurring the injury (Johnstone, Mount, and Schopp,
2003). Finally, using data from the American Community Survey, Gamboa and col-
leagues (2006) estimated the full economic consequences of having a cognitive disabil-
ity lasting six months or more and found that those with such a disability earned, on
average, $10,000 less than persons without such a disability. These differences, how-
ever, varied by highest level of education, with larger differences among those with
higher levels of educational attainment.

Education. Although there are education requirements for entering the U.S. mili-
tary service, many servicemembers may desire to continue their education by pursuing
post-secondary schooling or graduate school. Previous studies indicate that achiev-
ing these educational goals has significant effects on a variety of outcomes, including
occupational achievement, financial security, and health (Kessler, Foster, et al., 1995).
Having PTSD, depression, or TBI is likely to affect how successful servicemembers
will be at obtaining these future educational goals. Accounting only for mental dis-
orders that occurred before terminating their schooling, beginning in high school,
persons in the National Comorbidity Survey with one or more mental disorders were
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consistently more likely to terminate their education than those without a disorder.
However, among persons who completed eighth grade, persons with mood disorders
(which include depression) and anxiety disorders (which include PTSD) were less likely
to complete high school; high school graduates were less likely to enter college, and col-
lege entrants were less likely to complete college (Kessler, Foster, et al., 1995).

Summary. PTSD, depression, and TBI all influence labor-market outcomes.
Specifically, there is compelling evidence indicating that these conditions will affect
servicemembers’ return to employment, their productivity at work, and their future job
prospects, as indicated by impeded educational attainment. However, these findings
should be interpreted cautiously. The majority of those studies referenced above are
cross-sectional; it is not yet clear that these mental conditions are underlying causes of
the observed labor-market outcomes. In fact, working has many benefits in and of itself,
ranging from enhancing social interactions to promoting self-esteem and expanding
economic self-sufficiency (Wehman et al., 2005). Thus, poor performance in the work-
place can influence the development of mental health symptoms or enhance symptoms
that may already exist.

Homelessness

The Department of Veterans Affairs has identified over 1,000 veterans coming back
from Afghanistan and Iraq as at risk for homelessness and has served about 300 in its
homelessness programs (Perl, 2007). Psychiatric symptoms and substance use have
been described as the primary risk factors for homelessness among veterans (Rosenheck
et al., 1996). Studies of veterans indicate that psychiatric symptoms and substance use
were stronger predictors of homelessness than combat exposure or any other military
factor (Rosenheck and Fontana, 1994). Other veteran and civilian studies support the
strong risk that mental health problems and substance use has for homelessness (Rob-
ertson, 1987; Roth, 1992). For instance, research from the National Vietnam Veterans
Readjustment Study indicates that those who experienced stress in a war zone had
more readjustment problems and that stress and readjustment problems were stronger
predictors of homelessness than exposure to war zones alone (Kulka et al., 1990). Simi-
larly, adverse effects of PTSD, including substance abuse, interpersonal difficulties, and
unemployment, were associated with veterans’ homelessness (Rosenheck, Leda, and
Gallup, 1992). As for nonveteran populations, extreme poverty and social isolation are
also risk factors for homelessness (Rosenheck, Kasprow, and Seibyl, 2004).

Mental Health and Homelessness. Few studies have examined the rates of home-
lessness among individuals with PTSD, MDD, or TBI. One study that has examined
this relationship to some degree found that about 15 percent of individuals seeking
mental health services in San Diego over one year were homeless; a severe mental
disorder and poorer functioning were the greatest risk factors (Folsom et al., 2005).
In a smaller New York study, rates of homelessness among a mental health treatment
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population were about 19 percent within three months of admission, 25 percent within
three years, and 28 percent in their lifetime (Susser, Lin, and Conover, 1991).

Instead, the literature on homelessness has tended to focus on the reverse
relationship—i.e., examining the prevalence of mental disorder among homeless pop-
ulations. Compared with nonhomeless persons in the general population, homeless
people have increased rates of mental disorder, including substance use (Breakey, 2004)
and traumatic brain injury (Gonzalez et al., 2001). Homeless persons are also more
likely to experience a severe mental disorder, such as schizophrenia, chronic depres-
sion, and bipolar depression (Susser et al., 1997). It is unclear whether mental disorders
cause homelessness, or whether being homeless increases the risk of developing such
conditions. Most research suggests the former, that mental disorders and dysfunction
are risk factors for homelessness (Mufoz et al., 1998; Backer and Howard, 2007). In
one study, about 75 percent of individuals with PTSD developed the diagnosis prior
to becoming homeless (North and Smith, 1992), suggesting that a mental disorder
may be a precursor to homelessness. Other risk factors that contribute to homelessness
include poverty, disaffiliation, and personal vulnerabilitcy—each of which is overrepre-
sented among persons with a severe mental disorder (Breakey, 2004).

The prevalence of mental disorders among homeless people may be overstated
and may be the consequence of studies relying on poor sampling methods or research
guided by the assumption that homelessness is caused by personal faults (e.g., inabil-
ity of some persons to care for themselves) (Koegel, Burnam, and Baumohl, 1996). In
fact, an integrated perspective on homelessness highlights that personal limitations
(mental health, lack of support) interact with structural factors (low availability of low-
cost housing, decreased resources for the vulnerably poor) to enhance the likelihood of
homelessness (Koegel, 2004; Koegel, Burnam, and Baumohl, 1996).

Consequences of Mental Health and Homelessness. Compared with homeless
people without mental disorders, homeless people with mental disorders have worse
physical health; difficulty with subsistence needs, such as finding shelter, food, and
clothing; victimization; and quality of life (Sullivan et al., 2000). Homeless veterans
with depression are more than two times more likely to report fair or poor health than
homeless veterans without depression (Nyamathi et al., 2004). Homeless men and
women with depression or schizophrenia are at the greatest risk of victimization (physi-
cal and sexual assault); symptoms related to these disorders may decrease vigilance for
danger or place those who have a disorder at greater observable risk to the community
(Wenzel, Koegel, and Gelberg, 2000).

Marriage and Intimate Relationships

The effects of post-combat mental and cognitive conditions inevitably extend beyond
the afflicted servicemember. As servicemembers go through life, their impairments
cannot fail to wear on those with whom they interact, and those closest to the service-
member are likely to be the most severely affected (Galovski and Lyons, 2004). Indeed,
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a broad empirical literature has documented the range of negative consequences that
post-combat mental disorders have had on the families of servicemembers returning
from prior conflicts.

In general, research on the consequences of mental disorders for families has iden-
tified direct and indirect routes through which these consequences come about. In the
direct route, the specific interpersonal deficits suffered by servicemembers have imme-
diate effects on their loved ones and family members—e.g., difficulties with emotion
regulation, which is a predictor of greater risk of physical violence in the home. In
the indirect route, the other direct consequences of a servicemember’s disorder (e.g.,
the inability to sustain employment) themselves have negative consequences for the
servicemember’s family (e.g., financial hardship, deprivation).

Consequences for Intimacy and Relationship Satisfaction. The cognitive and
emotional deficits associated with PTSD, depression, and TBI inhibit activities crucial
to maintaining intimacy in a relationship (Carroll et al., 1985). Successful intimacy
requires that partners be capable of experiencing and expressing emotion, understand-
ing and providing for each other’s needs, and recognizing (and at times restraining)
their own impulses. Mental disorders, whether psychological or neurological, interfere
with all of these behaviors, leading to serious and negative consequences for intimate
relationships. Within military populations, these sorts of effects have been documented
most thoroughly with respect to PTSD. For example, MacDonald et al. (1999), in a
study of Vietnam veterans living in New Zealand, asked 756 individuals about their
combat experience, symptoms of PTSD, and intimate and family relationships. Those
with higher levels of PTSD symptoms reported greater interpersonal problems (e.g.,
difficulties expressing intimacy, lack of sociability), and poorer marital and family rela-
tionships as well. Moreover, interpersonal problems were found to mediate the associa-
tions between PTSD and the quality of family relationships. That is, PTSD symptoms
were directly associated with specific interpersonal deficits in these veterans, and those
deficits appeared to account for the links between PTSD and impaired family rela-
tionships (see also Riggs et al., 1998). Studies such as these join an extensive literature
that has linked PTSD with difficulties maintaining emotional intimacy (Jordan et al.,
1992) and with greatly elevated risk of divorce (Kessler, Walters, and Forthofer, 1998;
Kulka et al., 1990).

The effects of depression and TBI on emotional intimacy and relationship satisfac-
tion have not been studied as extensively in military populations per se. However, the
interplay between depression and marital relationships is one of the most thoroughly
studied topics in marital research on civilian populations. Among other findings, this
research has revealed that, compared with nondepressed individuals, depressed individ-
uals are poorer at resolving marital conflicts (Du Rocher Schudlich, Papp, and Cum-
mings, 2004; Hautzinger, Linden, and Hoffman, 1982), poorer at soliciting for and
providing their partners with social support (Davila et al., 1997), more likely to blame
their partners for negative behaviors (Fincham, Beach, and Bradbury, 1989), and more
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likely to seek excessive reassurance of their worth (Joiner and Metalsky, 1995). Perhaps
as a consequence, after interacting with their depressed partners, intimates and spouses
of these individuals are likely to experience negative emotions, such as anger and sad-
ness (Kahn, Coyne, and Margolin, 1985). It is not surprising, then, that major depres-
sion and depressive symptoms are strongly linked to lower levels of marital satisfaction
and higher rates of marital distress, both cross-sectionally (Whisman, 2001) and lon-
gitudinally (Davila et al., 2003), and higher risk for divorce as well (Kessler, Walters,
and Forthofer, 1998).

The scant research on TBI in civilian populations paints a similar picture. For
example, a study of 65 couples in which just over half of the husbands had experienced
a brain injury found that, relative to men without a brain injury, the injured reported
more difficulties resolving conflict in their marriages (Kravetz et al., 1995). There is no
reason to believe that the processes through which depression and TBI damage these
relationships should differ between military and civilian couples.

Consequences for the Well-Being of Spouses and Partners. In addition to the
direct effect of PTSD, depression, and TBI on emotional intimacy, these impairments
also represent a substantial, and usually unexpected, caregiving burden. Most often,
it is the intimate partner or spouse who bears this burden. Figley (1993), writing spe-
cifically about the wives of Vietnam veterans with PTSD, suggested that the stress of
caring for a loved one with a mental disorder can result in secondary traumatization—
i.e., a situation in which the intimate partners of trauma survivors themselves begin to
experience symptoms of trauma. Figley initially applied this term restrictively, referring
only to spouses who develop stress reactions (e.g., nightmares, intrusive thoughts) to
specific events that their partners had experienced. Later writers (Galovski and Lyons,
2004) expanded the use of this term to refer more broadly to any distress experienced
by those close to a traumatized individual.

With respect to PTSD, there is extensive evidence that secondary traumatization,
at least in its broader sense, occurs and has serious negative consequences for the emo-
tional and psychological well-being of the spouses of veterans with PTSD (Dirkzwager
etal., 2005; Verbosky and Ryan, 1988). An extensive program of research on the wives
of Israeli soldiers traumatized during that country’s 1982 war with Lebanon supports
the idea that the more symptoms of PTSD reported by the veteran, the greater the
caregiving burden reported by their wives, and the more likely that their wives also
experienced anxiety and dysphoria (Solomon et al., 1992a, 1992b). It is worth noting
that other family members are not equally at risk for secondary traumatization. A
study of the wives and parents of Dutch peacekeepers found that higher levels of PTSD
symptoms in peacekeepers were associated with higher levels of psychological symp-
toms in their wives, but had no relationship to symptoms in their parents (Dirkzwager
et al., 2005). Thus, the brunt of the burden of servicemembers with PTSD appears to
fall on the people who are most intimate with those individuals—their wives.
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With respect to depression, the civilian literature that we reviewed shows that
depression in one partner predicts declines in relationship quality and increased risk
for divorce among married couples. The same literature has also shown that depression
in one partner can lead to depressive moods in the other partner, increasing the risk of
a depressive episode in that partner (Joiner and Coyne, 1999).

With respect to TBI, Ben Arzi, Solomon, and Dekel (2000) compared psycho-
logical symptoms in wives of veterans with post-concussion syndrome (similar to TBI),
wives of veterans with PTSD, and wives of veterans without a diagnosis. Compared
with the wives of the healthy veterans, wives of veterans with either of the disorders
experienced significantly higher levels of distress and psychiatric symptoms. Thus,
whether a servicemember experiences a trauma that is psychological or neurological,
the trauma’s negative effects appear to spread to the intimate partners.

Implications for Intimate-Partner Violence. In addition to their problems express-
ing positive emotions and experiencing intimacy, returning servicemembers suffering
from mental disorders report problems restraining negative emotions, especially anger
and aggression. After the Vietham War, for example, veterans residing at the North-
port Veterans Administration Medical Center in New York described managing anger
as one of their most challenging issues (Blum et al., 1984). Chemtob et al. (1997) have
suggested that deficits in regulating anger should be especially prevalent among vet-
erans with PTSD. According to their conceptual framework, in veterans with PTSD
the experience of traumatic events during combat leads to a chronic and excessive sen-
sitivity to threats, even after returning from combat, and to a corresponding tendency
to respond to perceived threats with hostility. Survey research on veterans with PTSD
confirms that veterans with PTSD experience higher levels of anger than nonveterans
with PTSD or veterans with other psychiatric diagnoses (Chemtob et al., 1994).

Among Vietnam veterans who have sought treatment for PTSD, rates of violence
and abuse within their marriages are distressingly high. For example, Williams (1980)
found that 50 percent of veteran couples seeking treatment reported physical aggres-
sion within their households. Studies that have compared veterans with PTSD with
veterans seeking treatment for other reasons have further found that those with PTSD
report higher rates of domestic violence than those with other diagnoses (Carroll et al.,
1985). A more representative survey of 1,200 male Vietnam veterans reached similar
conclusions: Those with higher levels of PTSD symptoms were more likely than other
groups to engage in violent behavior within the home (Jordan et al., 1992).

As with the literature on PTSD, research on the implications of depression for
intimate-partner violence has mostly addressed samples of couples seeking treatment,
either for depression or for marital discord. For example, Boyle and Vivian (1996)
examined nonviolent, moderately violent, and severely violent men seeking marital
therapy with their wives and compared them with community males who were not
seeking therapy. Controlling for other, related factors, such as relationship discord and
problem-solving ability, levels of depressive symptoms were positively associated with
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degree of violent behavior toward the female partner, such that the most severely vio-
lent husbands reported the highest levels of depression. The most prominent study
of depression and intimate-partner violence within military populations is a survey
of 11,870 White males randomly sampled from Army bases between 1989 and 1992
(Pan, Neidig, and O’Leary, 1994). Controlling for demographic variables such as age
and income, depressive symptoms were associated with rates of aggression against a
female partner. The size of this association was substantial: Each 20-percent increase
in depressive symptoms was associated with a 74-percent increase in the likelihood of
being physically aggressive. A review by Schumacher et al. (2001) found depressive
symptoms to be a consistent risk factor for intimate-partner violence across multiple
studies.

Everything known about the implications of TBI for intimate-partner violence
comes from research on civilian populations. Within that population, a loss of impulse
control and an increase in aggressive behavior are known to be direct consequences
of the neurological damage associated with TBI (Kim, 2002). In direct comparisons
between individuals with TBI and individuals with other injuries (i.e., spinal-cord inju-
ries), those with TBI are indeed more verbally aggressive and angry, as rated by them-
selves and by their peers; however, there are no differences in rates of physical aggression
(Dyer et al., 2006). The research that has linked TBI specifically to intimate-partner
violence and abuse has tended to sample from men receiving treatment for abusing
their partners, among whom rates of TBI are higher than in the general population
(Marsh and Martinovich, 20006).

Moderators of Effects on Relationship Outcomes. Although PTSD, depression,
and TBI appear to have negative effects on families on average, the magnitude of these
effects is not the same for all families. Faced with a family member afflicted with a
mental disorder, some families are more resilient than others. Two potentially impor-
tant moderators have been identified in multiple studies: pre-existing vulnerabilities
and the quality of the marriage.

First, several studies indicate that individuals with pre-existing vulnerabilities—
those with less education, less supportive extended families, or a history of adjustment
problems—may experience worse family outcomes than individuals without these vul-
nerabilities. In one of the strongest studies of these issues to date, Gimbel and Booth
(1994) examined associations between combat exposure and marital outcomes in 2,101
Vietnam veterans who varied in their levels of vulnerability before serving in that con-
flict. Results indicated that combat exposure predicted more antisocial behavior for
veterans who had experienced more school problems in childhood, and that combat
predicted more symptoms of PTSD for veterans who had experienced more emotional
problems in childhood. In general, these researchers concluded, “for those who come
into combat with problems, the outcomes of combat are likely to be more negative

than if they did not have a history of problems” (Gimbel and Booth, 1994, p. 701).
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Second, the way a marriage responds to one spouse’s post-combat mental disorder
may depend on the quality of the marriage before the onset of the disorder. Research
on the wives of Israeli soldiers suffering from combat-stress reactions supports this idea
(Mikulincer, Florian, and Solomon, 1995). Although, on average, the wives of injured
soldiers fared worse than the wives of uninjured soldiers, greater intimacy between
the spouses offered a measure of protection. In general, the way intimate relation-
ships respond to post-combat mental disorders may be analogous to the way buildings
respond to earthquakes: the stronger the structure initially, the greater its ability to
weather a shock.

Parenting and Child Outcomes
As the ripple effects of servicemembers’ post-combat mental disorders spread horizon-
tally to affect their spouses, so too do they spread vertically to affect their children. In
both directions, the mechanisms of the effects appear to be similar: The deficits that
inhibit behaviors associated with effective intimacy also directly inhibit behaviors asso-
ciated with effective parenting,.

Consequences for Parenting. The largest survey to address associations between
parenting behavior and PTSD in veterans is the National Survey of the Vietnam Gener-
ation (NSVG), the survey component of the National Vietnam Veterans Readjustment
Study (NVVRS). One analysis of those data that focused specifically on the implica-
tions of post-combat PTSD for family outcomes examined responses from 1,200 male
veterans (Jordan et al., 1992). Analyses revealed that men with PTSD reported signifi-
cantly more problems and less satisfaction with parenting than did other veterans.

How does PTSD interfere with effective parenting? The few studies that have
addressed this question highlight the fact that the heightened reactivity of veter-
ans with PTSD can lead them to avoid intensely emotional experiences of any kind
(Davidson and Mellor, 2001). Ruscio et al. (2002) directly examined the role of differ-
ent clusters of PTSD symptoms in a study that conducted clinical interviews with 66
male Vietnam veterans associated with the Boston VA Medical Center. The emotional
numbing and avoidance aspects of PTSD were associated with poorer parent-child
relationships, even after controlling for a wide range of possible covariates, including
substance abuse and degree of combat exposure. In contrast, other symptoms of PTSD
(e.g., re-experiencing and hyperarousal) had no unique associations with parenting.
The authors suggested that it is specifically “the disinterest, detachment, and emotional
unavailability that characterize emotional numbing [that] may diminish a father’s abil-
ity and willingness to seek out, engage in, and enjoy interactions with his children,
leading to poor relationship quality” (Ruscio et al., 2002, p. 355).

Although no research has examined the implications of depression for parenting
within military populations, an extensive literature has examined the effect of depres-
sion on parenting in civilian populations. Reviews of this literature consistently con-
clude that depression impairs parenting behaviors. For example, in an early review of



Predicting the Consequences of PTSD, Depression, and Traumatic Brain Injury 147

this area, Downey and Coyne (1990) identified 15 studies that had observed depressed
mothers interacting with their children in a controlled setting (i.e., semi-structured
interactions, often observed in the home, ranging from 5 to 90 minutes long). In gen-
eral, these studies found that depressed mothers’ interactions with their children are
characterized by reduced positive affect and energy, but at the same time increased
levels of hostility and irritability, relative to nondepressed mothers’ interactions. A later
meta-analysis of this literature further revealed that even mothers who had recovered
from depression still displayed impaired parenting behaviors relative to mothers who
had never been depressed (Lovejoy et al., 2000).

Subsequent studies have found that depressed parents have particular difficulty
with child management and discipline, vacillating between inconsistent and ineffective
discipline on the one hand and rigid and controlling behavior on the other (Cummings
and Davies, 1999; Oyserman et al., 2000). The consistency of the findings in this liter-
ature across several decades and multiple reviews offers some degree of confidence that
depression in a parent is likely to be associated with less-effective parenting in military
populations as well.

Given that TBI is a relatively recent concern for the military, no studies have
examined the effect of TBI on parenting in military populations either. However, two
studies have examined the implications of TBI for parenting in civilian populations.
The earliest of these located 24 families in which one parent had experienced a brain
injury some time after the birth of a first child (Pessar et al., 1993). Reports from the
uninjured parent described negative changes in the parenting of the injured partner.
A second study compared 16 families in which one parent had experienced a TBI
with 16 families in which no parent was injured (Uysal et al., 1998). Interviews with
family members indicated that, relative to uninjured parents, injured parents were less
engaged, less encouraging, less consistent regarding discipline, and less emotionally
expressive. Both of these studies addressed small, highly selective (i.e., may not repre-
sent the whole population with TBI more broadly) samples, and so their results cannot
be taken as representative of the broader civilian population, let alone the military.
Nevertheless, to the extent that parenting deficits continue to be observed in civilians
with TBI, it is reasonable to expect that similar deficits will be observed among injured
servicemembers as well.

Consequences for Child Outcomes. To the extent that servicemembers’
post-combat mental disorders damage their intimate relationships, their spouses and
partners, and their parenting practices, these disorders are likely to have long-term
effects on the development of their children (e.g., Wamboldt and Reiss, 2006). Unlike
many of the other effects described in this chapter, the effects of post-combat disor-
ders on children’s outcomes are likely to be indirect rather than direct consequences of
servicemembers’ symptoms (Cummings et al., 2001).

With respect to PTSD, in the NSVG survey described above, 376 spouses and

romantic partners of Vietnam veterans were interviewed extensively about their family
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experiences, including detailed assessments of child-behavior problems (Jordan et al.,
1992). Compared with the spouses of veterans without PTSD, the spouses of veter-
ans with PTSD reported significantly greater and more-severe behavior problems in
their children. Expanding the focus beyond behavior problems, Davidson, Smith, and
Kudler (1989) asked 108 veterans of World War II, Korea, and Vietnam with PTSD
to describe their own and their children’s psychiatric experiences. Among the children
of the PTSD veterans, rates of academic problems were higher, and 23 percent had
received psychiatric treatment, whereas none of the children of the non-PTSD controls
had received psychiatric treatment. Not surprisingly, outcomes for the children of abu-
sive veterans are especially negative (Rosenheck and Fontana, 1998).

The implications of a parent’s depression on children’s outcomes has not been
studied directly within military populations, but it has been studied extensively in
civilian populations. The results of this research have been clear and consistent across
numerous studies: The children of depressed parents are at several times greater risk for
behavioral problems, psychiatric diagnoses, and academic disruptions than children of
nondepressed parents (Beardslee et al., 1983; Beardslee, Versage, and Gladstone, 1998;
Cummings and Davies, 1999). Although the negative associations between parental
depression and children’s well-being are beyond dispute, the explanations for these
associations remain a topic of ongoing debate. At issue is the extent to which parental
depression can be viewed as a cause of behavioral, emotional, and academic problems
in children or merely a symptom of other factors that cause both depression in parents
and maladjustment in children. Future research may reveal that genetically vulnerable
servicemembers are the ones most likely to experience post-combat depression, and
that processes in military families help to transmit problems to children.

Finally, the model described in this part strongly suggests that a TBI in a parent
will have negative implications for child development. To date, however, the cross-
generational effects of TBI have yet to be studied.

Summary. Populations suffering relatively high rates of PTSD, depression, or TBI
are likely to demonstrate relatively high rates of family difficulties as well. Each of these
disorders has been linked independently to difficulties maintaining intimate relation-
ships, and these deficits account for a greatly increased risk of distressed relationships,
intimate-partner violence, and divorce among those afflicted. In addition, the inter-
personal deficits that interfere with emotional intimacy in the romantic relationships
of servicemembers with these disorders appear likely to interfere with their interac-
tions with their children as well. Thus, the effect of post-combat mental disorders may
extend beyond the life span of the afflicted servicemember, stretching across genera-
tions. It may take decades to count the costs of these afflictions, and decades more to
heal from them.
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Summary and Recommendations

In general, the literature suggests that the three conditions we examined—PTSD,
depression, and TBI—have wide-ranging and negative implications for those afflicted;
moreover, the consequences of these conditions appear to have more notable simi-
larities between conditions than differences. For example, the presence of any one of
these conditions predicts a greater likelihood that an individual will experience other
psychiatric diagnoses. All three conditions increase an individual’s risk for attempting
suicide. All three have been associated with higher rates of unhealthy behaviors (e.g.,
smoking, overeating, unsafe sex), higher rates of physical health problems, and higher
rates of mortality.

In addition to the direct implications of these conditions for the afflicted individ-
ual, each of these conditions appears to affect the way that afflicted individuals inter-
act with their social environments. Thus, individuals experiencing any one of these
conditions, especially PTSD and depression, tend to miss more days of work, report
being less productive while at work, and are more likely to be unemployed. Psychiatric
illnesses appear to predict homelessness as well, although this literature suffers from
serious methodological limitations. Finally, all three conditions have profound impli-
cations for interpersonal relationships—disrupting marriages, interfering with parent-
ing, and ultimately giving rise to problems in children that extend the costs of combat
experiences across generations.

The effects of a post-combat mental health conditions can be compared to ripples
spreading outward on a pond. But whereas ripples diminish over time, the conse-
quences of mental health and cognitive conditions may grow more severe, especially if
left untreated.

The studies we summarized above offer consistent support for the integrative
framework proposed here. That framework describes the consequences of mental health
and cognitive conditions as a cascade of accumulating challenges and negative out-
comes that, if allowed to continue, may expand to affect more and more domains in an
individual’s life. Prior research on military and civilian populations indicates that these
cascades can and do occur. The direct results of a condition (i.e., impaired cognitive
and emotional functioning) can have immediate consequences for the individual (e.g.,
additional psychiatric problems, poor health-maintenance behaviors), which them-
selves accumulate and contribute to additional problems (e.g., with physical health,
work performance, and interpersonal relationships).

The model further suggests that the likelihood of experiencing a negative cascade
is greater to the extent that (1) the initial symptoms of the condition are more severe
and (2) the afflicted individual has other sources of vulnerability (e.g., unstable family
relationships, low socioeconomic status, a prior history of psychopathology). Indeed,
the research we reviewed consistently shows that individuals afflicted with one of these
conditions experience worse consequences when they must simultaneously confront
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other sources of stress, whereas other sources of strength (e.g., supportive family rela-
tionships, high socioeconomic status, high education) may serve as buffers, even for
those whose symptoms are relatively severe.

Given the estimated prevalence of PTSD, depression, and TBI in servicemembers
returning from Afghanistan and Iraq, the picture that emerges from this review may
appear bleak, but the accumulated results should be kept in perspective. Each of the
studies reviewed here indicates only that servicemembers who return from their deploy-
ments with one of these conditions are az increased risk for these negative outcomes. Vir-
tually none of the studies we reviewed were controlled trials, and thus may not be able
to detect causal relationships between these disorders and subsequent adverse conse-
quences such as homelessness, substance abuse, or relationship problems. However,
these studies are important for understanding the range of co-moridities and behav-
ioral outcomes likely to be associated with PTSD, depression, and TBI, as this infor-
mation is relevant for determining the required resources for treating servicemembers
and veterans with these conditions. Most servicemembers, however, are returning from
combat free from any of these conditions. Moreover, even those afflicted with post-
combat mental health and cognitive conditions may remit spontaneously and may,
with adequate treatment and support, avoid negative outcomes altogether. Effective
treatments for PTSD, depression, and TBI exist (see Chapter Seven for discussion of
treatments) and can greatly improve functioning and outcomes. Even without treat-
ment, however, some servicemembers and veterans with these conditions will recover.
Therefore, although this research emphasizes probabilities, it should not be used to
promote deterministic conclusions.

Recommendations for Future Research

The literature we reviewed offers helpful information about the potential short and
long-term consequences of PTSD, depression, and TBI; however, more research
would improve our understanding of how these conditions will affect servicemembers
and veterans. Below, we outline some issues that require further investigation and
research.

Address Causal Relationships. The integrative framework we presented suggests
that a post-combat mental health condition or cognitive condition causes negative
outcomes that the servicemember would not have experienced in the absence of the
condition. The research we reviewed is consistent with this position, but it cannot rule
out alternative interpretations. Most of the research on servicemembers returning from
Afghanistan and Iraq has yet to be conducted, and those studies that have addressed
servicemembers have relied primarily on cross-sectional and retrospective designs—i.e.,
research participants have been contacted on a single occasion and asked to report on
their experience of psychiatric symptoms and their functioning in other life domains.
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Supporting causal statements about the effect of mental health conditions for service-
members will require longitudinal research assessing members of this population on
multiple occasions to determine the temporal ordering of symptoms and outcomes.
Longitudinal research that successfully follows servicemembers from pre-deployment,
through post-deployment, and into post-service would provide crucial insights into the
etiology and consequences of combat-related mental health conditions. In the absence
of such data, the existing research supports conclusions about how these conditions
are associated with subsequent negative outcomes for servicemembers, but not about
whether the conditions may be considered causes of those outcomes.

Assessment and Diagnosis. Although research on the prevalence of PTSD,
depression, and TBI in servicemembers has relied on only a small number of assess-
ment tools, research on the consequences of these conditions in the general popula-
tion has used a vast array of instruments and strategies. Some research has examined
associations between each condition and outcomes shortly after combat, whereas other
research, especially research on veterans of Vietnam, has examined these associations
years or even decades after the veterans had their combat experiences. Understand-
ing how these conditions affect the lives of afflicted veterans and servicemembers will
require greater attention to how and when these conditions are assessed.

Generalizing Across Services and Components. Research on the implications of
mental health conditions in veterans of Vietnam rarely specifies the component of the
military (i.e., Active or Reserve Component) or the Service within which the veteran
served. Because different segments of the military are likely to have different expe-
riences and have access to different sources of support, careful attention to service
and component will be important in future research to understand the mental health
implications of deployment to Afghanistan and Iraq. To inform the future allocation
of resources between reservists and active duty servicemembers, research is needed that
directly compares the prevalence and consequences of mental health and cognitive
conditions across the Services and across the components.

Gathering Population Data. Virtually all of the data on the implications of post-
combat mental health and cognitive conditions come from treatment, clinical, and
help-secking samples. Because those who seek treatment are likely to differ from those
who do not, these samples are an inadequate basis from which to draw conclusions
about the military as a whole. Systematic assessments of the entire military population
will provide a more accurate sense of the distribution of post-combat mental health and
cognitive conditions and their consequences, and thus a more accurate view of the true
costs of the current conflicts.
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Conclusions

These three highly salient conditions in servicemembers returning from combat in
Afghanistan and Iragq—PTSD, depression, and TBI—are not new. All three have been
recognized for decades or more, and all three have been studied extensively for their
associations with functioning in various domains of life. Although not without its limi-
tations, this literature is nevertheless extensive and the results are consistent, provid-
ing a firm basis from which to project the likely consequences of these conditions for
servicemembers returning from the current conflicts. In general, the review described
here reveals those consequences to be severe, negative, and wide-ranging, affecting
not only multiple domains of life for afflicted veterans and servicemembers, but their
spouses, partners, and children as well. The predictions are not optimistic, but negative
outcomes may be preventable with early and careful interventions. The research results
assembled and summarized here may therefore serve as a call to action.
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Part I'V: Economic Consequences

This part of the monograph discusses the consequences of post-deployment mental
health and cognitive conditions in economic terms. It presents the approach to and
results from a microsimulation model and cost-of-illness analysis.
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CHAPTER SIX

The Cost of Post-Deployment Mental Health and Cognitive
Conditions

Christine Eibner, Jeanne S. Ringel, Beau Kilmer, Rosalie Liccardo Pacula,
and Claudia Diaz

Introduction

The previous part of this monograph (see Part III) described the consequences associ-
ated with deployment-related post-traumatic stress disorder (PTSD), major depression,
and traumatic brain injury (TBI). In this chapter, we evaluate the costs associated with
these conditions. Prior analyses of the costs associated with the conflicts in Afghanistan
and Iraq have typically used standard accounting methodologies to project the costs
that accrue to the government (Bilmes, 2007; Bilmes and Stiglitz, 2006; Goldberg,
2007), typically taking a per-person cost figure from existing data, multiplying by the
projected population, and inflating over time with trend factors. These studies have
focused on the total cost of the conflicts, with medical costs as one component (Bilmes
and Stiglitz, 2006; Wallsten and Kosec, 2005), or specifically on the medical and dis-
ability costs (Goldberg, 2007; Bilmes, 2007). In our analysis, we focus on a narrower
spectrum of conditions—costs related to TBI, PTSD, and major depression. However,
we consider a wide array of consequences, including the costs related to mental health
treatment, the costs of suicide, and costs stemming from reduced productivity. More-
over, we take a societal perspective and consider costs that accrue to all members of
U.S. society, which potentially include not only government agencies (e.g., the Depart-
ments of Defense [DoD] and Veterans Affairs [VA]), but also servicemembers, their
families, employers, private health insurers, taxpayers, and others.

Prior cost studies have considered three perspectives: the societal perspective, the
government perspective, and the VA perspective. Gold (1996) recommends that all cost
analyses consider the societal perspective, because this is the only approach that never
counts a cost to one member of society as a benefit or savings to another (as would be
the case, for example, if a charitable organization rather than the VA paid for mental
health treatment for some returning veterans). However, at times, policymakers may
be concerned only with costs that accrue to the government or to specific government
agencies, such as the VA. In our analysis, we consider the U.S. societal perspective
because we believe that the cost of treating servicemembers injured in Afghanistan or
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Iraq is a national responsibility and that we as a society should be committed to mini-
mizing all costs, regardless of whether they accrue to government agencies, military
servicemembers, their families, taxpayers, or others.

We use several approaches to estimate costs related to mental health and cognitive
injuries. For PTSD and major depression, we use a microsimulation model to project
current-year costs as well as costs incurred in the future. Unlike standard accounting
methods, a microsimulation model takes a hypothetical group of simulated individu-
als and predicts future cost-related events, allowing the simulated population to expe-
rience mental conditions, mental health treatment, and secondary outcomes, such as
employment. An advantage of the microsimulation approach is that it treats mental
disorders as chronic conditions, allowing for both remission and relapse over time. In
addition, the microsimulation model can be useful for evaluating different policy sce-
narios. In our case, we are particularly interested in asking the policy question: “If we
increase the use of evidence-based treatment, will we save money in the long run?” This
type of question would be difficult to evaluate in a standard accounting framework,
because standard accounting models are based on average expenditures for a popula-
tion and do not allow different individuals to experience different treatments, subse-
quent outcomes, and costs.

A challenge for building a microsimulation model is the availability of informa-
tion to estimate key parameters, such as the probability of developing a mental health
condition, the probability of getting treatment depending on having a condition, and
the probability of experiencing secondary outcomes, such as unemployment. Because
these parameters must come from either published literature or secondary data analy-
sis, the literature and available data must be relatively well developed to ensure that the
probabilities used in the model are credible. In our literature review to examine the
consequences of a mental health condition (see Chapter Five), we found that, while
the literature on PTSD and major depression is reasonably well developed (although,
at points, it is thin), the literature on TBI is much less comprehensive. As a result,
we could not include TBI in our microsimulation model, and we instead calculated
the costs of TBI using a prevalence-based cost-of-illness approach. While the cost-of-
illness approach enables us to predict costs associated with TBI in a particular year (in
this case, 2005), we could not use this methodology to evaluate policy changes, such
as an increase in evidence-based treatment. Moreover, because of differences in time
frame and methodology, the estimates from the cost-of-illness approach for TBI are
not directly comparable with those for PTSD and major depression. However, in the
absence of more-complete data, we believe that the cost-of-illness approach provided
useful information about the total and per-case cost of deployment-related TBI in a
given year.

The main cost outcomes that we consider in our analysis include treatment costs,
the costs of lives lost to suicide, costs related to lost productivity (including reduced
employment and lower earnings), and costs associated with TBl-related death. Many
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other secondary costs are likely to be related to PTSD, major depression, and TBI,
such as costs stemming from family stress, caregiver burden, homelessness, and sub-
stance abuse co-morbidity. We do not incorporate these effects into our cost estimates
for several reasons, including sparse literature, uncertainty about whether a mental
health condition causes the problem (as opposed to simply being correlated with the
problem), and difficulty assigning a dollar figure to intangible outcomes, such as family
well-being. To the extent that these omitted costs are caused by psychological and
cognitive injuries, our cost figures should be considered lower-bound estimates of the
true costs. While a limitation of our study is that we cannot address all costs associated
with mental health and cognitive conditions, we nevertheless think this analysis pro-
vides valuable information in that it presents what can be thought of as a lower-bound
estimate of societal costs.

Our microsimulation model predicts that two-year costs resulting from PTSD
and major depression for the approximately 1.6 million individuals who have deployed
since 2001 could range from $4.0 to $6.2 billion, depending on how we account for the
costs of lives lost to suicide. Because this calculation includes costs for servicemembers
who returned from deployment starting as early as 2001, many of these two-year costs
have already been incurred. However, if servicemembers continue to be deployed in the
future, expected costs will increase beyond the range discussed in this chapter. Provid-
ing evidence-based treatment to everyone in need could reduce these costs by as much
as 27 percent. The cost savings associated with evidence-based treatment are clear for
major depression and less robust for PTSD or co-morbid PTSD and major depression.
The instability of the results for PTSD stems from the fact that the research base on
effective treatments is still growing (Institute of Medicine, 2007; discussed in Chapter
Seven), as well as from limited information on potential reductions in productivity
stemming from PTSD. Our cost-of-illness estimates indicate that the cost of deploy-
ment-related TBI ranged from $90.6 to $135.4 million in 2005 ($96.6 to $144.4 mil-
lion at 2007 price levels). When applying the per-case cost in 2005 to the total number
of TBI cases identified (2,726),! we estimated the total cost of deployment-related TBI
to be between $591 and $910 million (2007 dollars). Again, many of these costs have
already been incurred, given that the figures account for all cases of TBI identified
since September 2001. For all three conditions, costs related to reduced productivity
accounted for a large share of total costs.

The remainder of this chapter is organized into four sections. First, we provide
an overview of the previous literature on medical costs related to deployment. Second,
we discuss the PTSD and major depression simulation model and ask whether society
could save money by investing more in evidence-based treatment for these conditions.
Third, we present the cost analysis for traumatic brain injury. Finally, we offer overall

I The total number of cases is taken from Serve, Support, Simplify (President’s Commission on Care for Ameri-

ca’s Returning Wounded Warriors, 2007, p. 2).
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conclusions about the societal costs of deployment-related mental health and cognitive
conditions.

Prior Cost Estimates

Several prior studies have projected the medical costs associated with the wars in
Afghanistan and Iraq (Bilmes, 2007; Goldberg, 2007; Bilmes and Stiglitz, 2006; Wall-
sten and Kosec, 2005). While some studies estimate the overall cost of the war, with
medical care as one component (Bilmes and Stiglitz, 2006; Wallsten and Kosec, 2005),
others have focused specifically on the medical costs associated with deployment to
Operation Enduring Freedom (OEF) and Operation Iraqi Freedom (OIF) (Bilmes,
2007; Goldberg, 2007). In general, these studies have used a standard accounting
framework to project these costs. This methodology typically involves taking an aver-
age cost per veteran for each cost component (e.g., injuries, fatalities), multiplying this
cost by the expected number of veterans, and applying trend factors to inflate these
costs over time. While some studies have estimated separate costs for TBI, other medi-
cal costs in these studies have been measured at a very aggregate level, such as average
cost per patient regardless of condition, and cannot easily be disaggregated to estimate
costs for particular illnesses.

Although the studies use similar methods, they differ in important ways. For
example, some have focused on the costs that accrue to the federal government (Bilmes,
2007; Goldberg, 2007), while others have taken a societal perspective and included
costs such as the loss in future productivity from injury-related disability (Bilmes
and Stiglitz, 2006; Wallsten and Kosec, 2005). In addition, some include costs from
Afghanistan and Iraq (Bilmes, 2007), while others focus solely on Iraq (Wallsten and
Kosec, 2005; Bilmes and Stiglitz, 2006; Goldberg, 2007). While most studies have
focused specifically on costs accruing to either the U.S. government or U.S. society at
large, Wallston and Kosec (2005) consider costs to other countries as well. Moreover,
each study includes a somewhat different set of costs. Given these differences, the esti-
mates from these studies can be difficult to compare. Table 6.1 summarizes the per-
spectives and cost components included in several recent studies.

The first estimate of the medical costs of the war in Iraq was generated by Wallsten
and Kosec (2005). This study took a societal perspective and estimated the lifetime costs
associated with lives lost ($14 billion) and injuries incurred ($18.2 billion) between
March 20, 2003, and August 25, 2005, to be $32.2 billion. A primary limitation of
this estimate is that it does not include any costs associated with deployment-related
mental health problems and thus may understate the true medical costs.

Bilmes and Stiglitz (2006) generate an estimate of the governmental costs of the
war in Iraq through 2015 of between $700 billion and $1.2 trillion. In their conser-
vative estimate (i.e., $700 billion), VA costs are estimated to be $40 billion, the cost
of brain injuries $14 billion, and the cost of veterans disability payments $37 billion.
Unfortunately, the VA cost estimate is at a very aggregate level; therefore, we are unable
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Table 6.1

Studies of the Cost of the Wars in Afghanistan and Iraq
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Perspective(s)

Study Considered Goal of Study Cost Categories Included
Our report Societal (within To project 2-year post- Treatment and rehabilitation costs for
the United States) deployment costs PTSD, depression, and TBI
associated with PTSD Medical costs associated with suicide
and depression; attempts and completions
to calculate total Value of lives lost to suicide
costs associated Value of lives lost to TBI
with TBI in 2005 Lost productivity stemming from
PTSD, TBI, and depression
Bilmes and Governmental and To project total Governmental costs

Stiglitz (2006) societal (within the

United States)

Bilmes (2007) VA

Goldberg VA
(2007)

Wallsten and
Kosec (2005)

Societal, including
non-U.S. societies

governmental and
societal costs of the
Irag war through 2015

To project long-term
costs to the VA

To project 10-year
costs to the VA

To project costs and
benefits of the war
in Iraq through 2015

Money spent to date
Future spending on operations
VA costs
Cost for brain injuries
Veterans disability payments
Demobilization costs
Increased defense spending
Interest on the debt

Societal costs
Governmental costs minus

veterans disability pay

Cost of Reserve personnel
Cost of fatalities
Loss due to brain injuries
Loss due to other injuries
Depreciation of military hardware

Disability compensation
Medical costs

Medical costs

Disability compensation

Dependency and indemnity
compensation

Military and government
expenditures

Fatalities

Injuries, including TBI

Lost wages of Reserve personnel

Avoided costs, such as avoided
murders by Saddam Hussein

to separate from the total the costs associated with treating deployment-related mental
health conditions. To provide another perspective, Bilmes and Stiglitz (2006) make
several adjustments to the estimate of governmental costs to provide an estimate of
the societal costs of the war. Their societal estimate accounts for additional costs that
accrue to parties other than the federal government, such as the loss in productiv-
ity associated with injury-related disabilities or premature death. Including such costs
adds another $105 to $167 billion to the total cost estimates.

In a recent study, Bilmes (2007) expands on her prior work (Bilmes and Stiglitz,
2006) to generate a more detailed estimate of the lifetime costs of veterans” medical
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care and disability payments. She estimates projected VA medical costs to be between
$208 and $600 billion. Again, the medical cost estimate is at an aggregate level and
does not allow us to separate out the costs of specific conditions, such as PTSD, major
depression, or TBI. Disability payments are projected to be between $68 and $127
billion.

In recent testimony before the U.S. House of Representatives Committee on Vet-
erans’ Affairs, the Deputy Assistant Director for National Security at the Congres-
sional Budget Office (CBO), Matthew S. Goldberg, presented projections on the VA
costs of care for OEF/OIF veterans (Goldberg, 2007). The CBO estimates that VA
medical costs associated with OEF/OIF veterans are between $7 and $9 billion over
the period 2008 through 2017. Disability and survivor benefits are estimated to con-
tribute an additional $3 to $4 billion over the same time period. In the testimony, the
CBO argues that the medical cost estimates generated by Wallsten and Kosec (2005)
and Bilmes and Stiglitz (20006) are too high, largely stemming from the assumptions
they make regarding the number and severity of TBI cases and overall service utiliza-
tion among OEF/OIF veterans.

There are a number of similarities and differences between the methodology used
in this report and those employed in prior studies. For example, like Wallsten and
Kosec (2005), we take a societal perspective and consider costs that accrue to all poten-
tial payers, including the government, individuals, employers, and private health insur-
ers. However, unlike Wallsten and Kosec, we focus our examination of societal costs
on those costs incurred by the United States and its citizens and consider costs over a
much shorter time frame. The basic method we use to generate the estimated cost of
TBI is quite similar to that used in prior studies; however, for PTSD and major depres-
sion, we use a microsimulation model to generate our cost estimates. With the micro-
simulation model, we follow each modeled individual over time, accounting for the
effects of a mental health condition and treatment trajectories on productivity and sui-
cide. We can then model alternative policy scenarios, such as an increase in the fraction
of veterans receiving evidence-based treatment, and reevaluate costs after accounting
for such changes. Standard accounting methodologies, in contrast, typically project
future costs in a relatively stable policy environment.

The prior estimates have focused on a comprehensive or nearly comprehensive
array of medical care cost components; we limit our analysis to costs stemming specifi-
cally from TBI, PTSD, and major depression. We include costs related to treatment,
mortality, productivity, and suicide. These are appropriately considered societal costs
because they represent new expenditures or losses that would not have been incurred,
or that could have been used for other purposes, in the absence of combatrelated
mental health injuries. None of the prior studies has accounted for the costs associated
with suicide. At the same time, we omit some costs that have been included in prior
studies. For example, we do not include disability payments in our calculations because
they are intended to replace lost wages, which are already included in our model.
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Finally, the time frame for our analyses is different from that of prior studies. Our
microsimulation model for PTSD and major depression focuses on a two-year time
horizon, and our TBI estimate is for a single year, whereas previous estimates have
projected costs over a much longer time frame—ten years (Goldberg, 2007; Bilmes
and Stiglitz, 2006) or a lifetime (Bilmes, 2007; Wallsten and Kosec, 2005). We limit
our model time horizon to two years because we do not have enough information to
break down costs by type of service or to parameterize the course of remission and
relapse from mental health conditions over a longer time frame. Although several stud-
ies (Angst, 1986; Judd et al., 1998; Judd et al., 2000; Kennedy, Abbott, and Paykel,
2004) have traced the course of depression for ten years or more, these publications do
not report sufficient information to model the timing of transitions between relapse
and remission. To our knowledge, no studies analyze long-term relapse and remission
rates for PTSD. Other studies of the medical costs of the conflicts in Afghanistan and
Iraq have been able to analyze a longer time frame because they have explored average
costs per patient across a wide range of conditions and projected this number over time,
adjusting for expected number of patients, inflation, and other factors. While some
of these studies have generated long-term costs for TBI, they have used an aggregate
estimate (i.e., total costs not broken down across different types of services or levels
of injury severity) of the lifetime treatment costs of TBI (Wallsten and Kosec, 2005).
Because the focus of these studies is broad and the costs of TBI are only one compo-
nent of the total, the lack of detail in the lifetime cost estimate is not a concern. How-
ever, for this monograph, we focus specifically on the costs of major depression, PTSD,
and TBI, and we consider the costs associated with different types of treatment and
different degrees of severity and co-morbidity, allowing—in the simulation model—
remission and relapse rates to be influenced by treatment type.

The Cost of PTSD and Major Depression and the Benefits of Evidence-
Based Care

Background

Many veterans return from deployment with a mental health condition or the likeli-
hood of developing a mental health condition. Chapter Three concludes that prob-
able rates of PTSD in returning veterans range from 5 to 15 percent and that prob-
able rates of major depression range from 2 to 10 percent. Our survey of returning
servicemembers and veterans (Chapter Four) found similar results, with 13.8 percent
of all previously deployed troops meeting screening criteria for PTSD and 13.7 percent
meeting screening criteria for major depression. Hoge et al., (2004) found that less
than half of returning soldiers and marines with a probable mental health condition
received any care within three to four months after returning from Iraq or Afghani-
stan; an even smaller number received evidence-based care. The evidence suggests that
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increasing the percentage of veterans who receive care would improve health outcomes
and that increasing the percentage of veterans who receive evidence-based care would
lead to even greater improvements.

Although the treatment costs could be substantial in the short term, providing
evidence-based care to all returning veterans with a mental health condition may in
fact be a cost-saving strategy when viewed over the longer term. The societal costs of
forgone care or inadequate care can also be substantial: They include treatment costs
for relapses and lost productivity. Conversely, positive outcomes associated with effec-
tive treatment can lead to improved productivity, health, and quality of life. Thus, any
calculation of post-deployment mental health treatment costs needs to include poten-
tially offsetting savings that follow from improving mental health outcomes among
veterans. In this section, we present the results of a microsimulation model to estimate
these costs. Our model predicts two-year costs associated with three care alternatives
for veterans returning to the states with post-traumatic stress disorder or major depres-
sion: usual care, evidence-based care, or no care.

Motivation for the Microsimulation Approach

Both major depression and PTSD are likely to be costly to society, not only because
treatments are expensive but also because these illnesses are associated with signifi-
cant reductions in productivity. Studies of the civilian population have found that lost
productivity associated with a mental health condition represents a significant cost
to society and to employers (Ettner, Frank, and Kessler, 1997; Kessler, Borges, and
Walters, 1999; Druss, Rosenheck, and Sledge, 2000), with one study reporting that
workers with depression cost employers as much as $44 billion a year (Stewart et al.,
2003). Studies of veterans with PTSD have similarly found that these individuals have
a lower probability of working (Zatzick et al., 1997; Smith, Schnurr, and Rosenheck,
2005), higher missed days at work conditional on working (Hoge et al., 2007), reduced
productivity—known as “presenteesim’—while at work (Stewart et al., 2003), and
lower earnings (Savoca and Rosenheck, 2000) than peers without a mental health
condition. In addition, there may be significant costs stemming from the downstream
consequences of these illnesses, including increased non—mental health related medi-
cal costs, caregiver burden, strain on family relationships, domestic violence, substance
abuse, crime, and homelessness (Dekel and Solomon, 2006; Brooks, 1991; Liss and
Willer, 1990; Kozloff, 1987; Solomon et al., 1992; Calhoun and Beckham, 2002;
Kulka et al., 1990; Ommaya et al., 1996; Rosenheck and Fontana, 1994).

We used a microsimulation model to estimate the costs and benefits associated
with three courses of treatment that may be provided to military servicemembers
returning home with major depression, PTSD, or both conditions. Our model took a
representative cohort of individuals returning from OEF and OIF and mapped their
trajectories over a period of two years, taking into account treatments received and
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events that may occur as a result of a mental health condition.? The treatment pathways
that we considered in our model are

e usual care
e evidence-based care
* no care.

We estimated the costs associated with PTSD and major depression among post-
deployed servicemembers from prevalence rates found in prior literature. However, it is
not clear that all of these costs are causally attributable to the conflicts in Afghanistan
and Iraq. While deployment likely increases the chance that a servicemember develops
PTSD or major depression, some servicemembers would have developed these condi-
tions even without deployment. As a result, our analysis focused on the full costs asso-
ciated with mental health conditions among the post-deployed population, rather than
the incremental costs attributable to deployment in Afghanistan or Iraq. Nevertheless,
understanding the costs of these conditions, and the potential reduction in costs asso-
ciated with evidence-based care, is valuable because the nation has obligated itself to
providing health care for all returning servicemembers, regardless of where their inju-
ries were sustained.

Events addressed in the model include labor market outcomes (retention within
DoD, career progression within the military conditional on retention, employment in
the civilian sector, and civilian earnings), suicide attempts, and suicide completions.
Although we do not currently model other cost categories, such as costs related to
domestic violence, homelessness, or substance abuse, the model could be expanded to
incorporate these costs if adequate data were available. The model estimates both the
total costs of illness and the societal costs associated with forgone or inadequate care.

Note that the estimates presented here are necessarily imprecise. The data on
which to base model parameters are thin, and thus there are often a number of assump-
tions that must be made to generate important model parameters. Because of this
uncertainty, we developed three cost projections: a baseline scenario, a low-cost sce-
nario, and a high-cost scenario.

Overview of the Microsimulation Framework

The simulation model develops a two-year life-course projection for a group of 25-year-
old military servicemembers returning from OEF/OIF at a rank of E-5 with 5 to 7
years of service, the modal rank for an individual returning from OIF.3 Costs for E-5s

2 We considered estimating these costs over a longer period, which is possible using this framework. However,

we could not gain access to appropriate data that would enable us to reliably parameterize the model over a longer
time for the military population.

3 Because we did not have access to data describing the joint distribution of age, rank, and years of service

among returning veterans, we made the simplifying assumption that everyone in our synthetic cohort is a 25-year-
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may differ from costs for other servicemembers because E-5s are relatively young and
therefore have lower wages and a higher risk of suicide than other servicemembers.
Average wages for E-5s are also lower than average wages for officers of comparable age.
In general, it is not clear whether mental health—related costs for E-5s should be higher
or lower than mental health—related costs for other servicemembers. To the extent that
wages for E-5s are lower than wages for other personnel, the costs for E-5s will also be
lower. However, to the extent that the risk of suicide for E-5s is relatively high, costs
will be higher. In sensitivity tests, we considered alternative combinations of age, rank,
and years of service. To develop total cost estimates, we then took a weighted average
of costs for each rank considered (E-4, E-5, E-7, and O-2) to estimate an approximate
average cost per returning servicemember.

Modeled individuals are randomly assigned a gender, race/ethnicity, education,
military branch, rank, and age using distributions reported in published studies (Medi-
cal Surveillance Monthly Report, 2007; DoD Office of the Under Secretary of Defense
for Personnel and Readiness [OUSDPR], 2005; Congressional Budget Office, 2004;
Defense Manpower Data Center, 2000). While assigned demographic characteris-
tics are specific to rank, we were unable to model the joint distribution of these vari-
ables because of lack of data. Each individual has a probability of experiencing major
depression, PTSD, or co-morbid major depression and PTSD based on prevalence
rates found in published literature specific to OEF/OIF veterans (Hoge et al., 2004;
Grieger et al., 2006; Milliken, Auchterlonie, and Hoge, 2007); for PTSD, these prob-
abilities can increase over time to reflect delayed or gradual onset (Wolfe et al., 1999).
Specifically, 5 percent of modeled individuals have PTSD immediately after returning
from deployment, increasing to 15 percent over two years. Half of all individuals with
PTSD are assigned co-morbid major depression. Another 7.2 percent of individuals are
assigned major depression alone.

Figure 6.1 illustrates the model dynamics, with arrows showing possible transi-
tions across states. Each state is defined by an individual’s mental health status, treat-
ment status, and employment status. For ease of presentation, this figure focuses on
a single mental health condition, but our model incorporates three possible mental
health conditions (PTSD, major depression, and co-morbid PTSD and major depres-
sion). As a simplifying assumption, we constrain individuals from switching across
conditions. This assumption implies that, while some individuals in our model have a
single mental health condition and some have co-morbid mental health conditions, no
one with a single condition will ever develop a co-morbid condition, and no one with
co-morbid conditions will ever recover from one condition but not the other. Appendix
6.A provides a “model map” that walks through the model dynamics in more detail.

old E-5 returning to the states with 5 to 7 years of service. E-5 is approximately the modal rank of individuals
returning from OIF, based on statistics reported in the Medical Surveillance Monthly Report (September—October
2007). Data reported by Hoge, Auchterlonie, and Milliken (2006) suggest that the median age of returning ser-
vicemembers who complete a post-deployment health assessment is approximately 25.
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Figure 6.1
Model Dynamics
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Modeled individuals with a mental health condition have a probability of receiv-
ing evidence-based treatment or usual care, and these treatments influence the course
of illness. Studies of the civilian population find that it is relatively common for indi-
viduals with a probable mental health condition to receive no treatment for these con-
ditions. In a sample of adults with likely major depression or anxiety disorder inter-
viewed in 1997 and 1998, 17 percent received no treatment at all during a one-year
period (Young et al., 2001). A more recent study (Wang et al., 2005) found that about
43 percent of individuals with PTSD or major depression received no treatment during
the past year. Among returning veterans, rates of care may be even lower. Hoge et al.
(2004) found that only 23 to 40 percent of veterans returning from OEF and OIF who
screened positive for a probable mental health condition, including major depression
and post-traumatic stress disorder, sought care within three to four months of returning
from deployment. Our survey (discussed in Chapter Four) found that approximately
50 percent of post-deployed servicemembers with mental health conditions received
any treatment. Using figures reported in Hoge et al. (2004), Young et al. (2001), and
Wang et al. (2005), we model a “status quo” scenario in which 30 percent of indi-
viduals in need get any care and 30 percent of the care that the individuals receive
is evidence-based. We then consider alternative situations in which (1) 50 percent of
individuals in need get treatment and 30 percent of treatment is evidence-based, (2) 50
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percent of individuals in need get treatment and all treatment is evidence-based, and
(3) 100 percent of individuals in need get evidence-based treatment.

Details on the dosages of medication, psychotherapy, and maintenance medica-
tion provided for evidence-based and usual care for each of the three conditions are
discussed in Appendix 6.B (see Tables 6.B.1 and 6.B.2). We assigned treatment success
probabilities based on remission rates reported in existing literature (Schnurr et al.,
2007; Kessler et al., 1995; Keller et al., 2000; Dimidjian et al., 2006; Ludman et al.,
2007; Wells et al., 1992; Kocsis et al., 1988). Table 6.2 shows the probability of remis-
sion after three months in each treatment assignment.

On average, individuals receiving evidence-based treatment have a higher prob-
ability of remission than individuals receiving usual care, who in turn have a higher
probability of remission than those receiving no care. Once in remission, labor-market
outcomes will, on average, improve. Individuals in remission have a probability of
relapsing, based on figures reported in published studies (Perconte, Griger, and Bel-
lucci, 1989; Melfi et al., 1998; Vittengl et al., 2007). The evidence on the probability of
relapse conditional on successful treatment for PTSD is relatively thin, and estimates
of the probability of relapse conditional on successful treatment for major depression
have ranged considerably across studies (Vittengl et al., 2007). As a result, we explore
alternative assumptions regarding relapse in our high- and low-cost scenarios.

Based on their mental health state and demographic characteristics, individuals
are assigned labor-market outcomes and labor-market transitions for each quarterly
period included in our model. For example, each person currently on active duty has
a military wage (based on rank and years of service) and a quarterly probability of
leaving military service based on rates reported in Hoge, Auchterlonie, and Milliken
(2006), measured from the date of return from deployment. Military wages are cal-
culated using pay tables reported by DoD,* and promotion probabilities are derived
from the 2007 Defense Manpower Requirements Reporr (DoD OUSDPR, 2006). A
mental health condition influences DoD career trajectories by increasing the probabil-

Table 6.2
Remission Probabilities Following Three Months of Iliness

Treatment Assignment

Evidence-Based

Condition(s) Treatment Usual Care No Care Sources

PTSD or co-morbid 39% 30% ~5%32 Schnurr et al. (2007)
PTSD and major Kessler et al. (1995)
depression Wolfe et al. (1999)
Major depression 48% 40% 12% Keller et al. (2000)
alone Dimidjian et al. (2006)

Ludman et al. (2007)
Wells et al. (1992)
Kocsis et al. (1988)

@ Remission rates are derived from Wolfe et al. (1999)

4 See DoD’s “Military Pay and Benefits” Web page (2008b).
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ity of leaving the military (Hoge, Auchterlonie, and Milliken, 2006). We do not allow
mental health treatment to affect promotions within DoD because we do not have
data on how this treatment would affect career outcomes, and—intuitively—we are
not sure of the expected direction of this effect. To the extent that mental health treat-
ment improves productivity, it might lead to quicker promotion. However, if mental
health treatment can affect performance reviews, it could potentially have adverse con-
sequences for career progression.

Individuals who have left active duty are assigned a probability of working in the
civilian sector and a civilian wage—these outcomes are influenced by mental health
status as well as other factors, such as age and sex. We calculated wages and employ-
ment probabilities using data on veterans in the March 2007 Current Population
Survey (CPS). For those with a mental health condition, we reduced the probability of
working and wages conditional on working based on a study of mental health condi-
tion and productivity in a group of Vietnam veterans (Savoca and Rosenheck, 2000);
these estimates imply a 15.75-percent wage reduction for PTSD and a 45.23-percent
wage reduction for major depression. Individuals with co-morbid PTSD and major
depression were assigned the same wage reduction as individuals with major depression
alone. Because the reduction in wages associated with major depression in this study is
high relative to similar studies of the civilian population (Ettner, Frank, and Kessler,
1997), we used a more conservative figure in our low-cost scenario.

Few studies besides Savoca and Rosenheck (2000) have examined wage reduc-
tions associated with PTSD or co-morbid PTSD and major depression, so it is difficult
to compare the assumptions used in our model with other literature. However, a recent
report by CNA Corporation (Christensen et al., 2007) finds thac—for recently dis-
charged veterans in their twenties and thirties with Service-connected disabilities—the
probability of working is 5 percent lower than the probability for comparable veterans
with no disability, and wage rates are approximately 14 percent lower. Although these
rates are slightly lower than the rates reported by Savoca and Rosenheck (2000), they
combine physical and mental disabilities. Additional analyses in the CNA report con-
firm that wage differentials are higher for individuals with mental health conditions.>

Individuals who have left active duty also have a probability of joining the
Reserves, but—in the absence of any data on how a mental health condition influences
the chance of joining the Reserves—the probability of joining the Reserves does not
vary with mental health status.

Military compensation policies imply that wages for active duty personnel are
almost completely determined by rank and years of service. Kilburn, Louie, and Gold-
man (2001) analyzed this issue empirically. They found that there were statistically
significant differences in total compensation, including benefits, across enlisted per-

> For example, the annual earned-income loss for an individual with a 10-percent mental health disability
rating is $7,676, compared with $2,543 for an individual with a 10-percent physical disability rating.
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sonnel, but that these differences were small and driven by years of service and number
of dependents.® As a result, a mental health condition will not influence DoD salaries
through a direct reduction in wage. However, given the civilian literature summarized
in Part I1I (see Chapter Five) finding an association between mental health conditions
and reduced wages (Ettner, Frank, and Kessler, 1997; Savoca and Rosenheck, 2000),
higher missed days at work (Druss, Rosenheck, and Sledge, 2000; Kessler, Borges,
and Walters, 1999), and poorer work performance (Wang et al., 2004; LeBlanc et al.,
2007), we think it is likely that a mental health condition would indirectly reduce DoD
salaries through a decreased likelihood of promotion and through increased “presen-
teeism.” Hosek and Mattock (2003) find evidence to substantiate the hypothesis that
DoD personnel of lower “quality” (where quality is measured using educational attain-
ment and Armed Forces Qualification Test scores) have a greater length of time until
promotion. Stewart et al. (2003) find that depressed individuals lose approximately 4.6
hours per workweek because of “presenteeism,” or reduced performance during work
hours. For civilian workers, we anticipate that lower productivity (e.g., presenteesim)
among individuals with mental disorders would be accounted for in wage differences;
thus, the cost of reduced productivity is borne by the worker, who is paid less. How-
ever, since military wages cannot adjust as easily, the cost of presenteeism among active
duty servicemembers may be disproportionately borne by DoD, which pays workers a
fixed salary for lower-quality work. Because we have no data that would enable us to
quantify the combined effect of reduced promotion probabilities and increased presen-
teeism for active duty servicemembers, our baseline scenario assumes that productivity
within DoD is reduced by half of the civilian productivity-reduction factor found in
Savoca and Rosenheck (2000). Thus, for a servicemember with PTSD, DoD wages
are reduced by a factor of 7.88 percent; for a servicemember with major depression or
co-morbid PTSD and major depression, DoD wages are reduced by a factor of 22.62
percent. In our low-cost scenario, we assumed that mental health conditions have no
effect on wages within DoD; in our-high cost scenario, we assumed that mental health
conditions have the same effect for active duty and non—active duty workers.

At each quarter, individuals with a mental health condition have a probability of
death from suicide.” Because our model time frame is only two years and our popula-
tion is relatively young, we did not allow for other causes of death. We assigned the
probability of a suicide attempt using the age-specific probability of a suicide attempt
prior to treatment for major depression in a population of veterans (Gibbons et al.,

0 We accounted for dependents in our model by assuming that 50 percent of personnel are married.

7 Ttis the tradition in cost-of-illness studies, whether estimated for a year or over a period of time, to include the

full lifetime loss associated with early death at the time the death occurs (Hodgson and Meiners, 1979; Hodg-
son and Meiners, 1982; Rice, Kelman, and Miller, 1991; Harwood, Fountain, and Fountain, 1998). Given that
suicide is our only method for dying, this cost category is large relative to the other cost categories, because the
present value of the individual’s life is assigned fully to the period when the death occurs. Other cost categories
consider only actual costs incurred during that period, consistent with the cost-of-illness approach.
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2007). The probability of dying conditional on a suicide attempt is derived from the
2006 Army Suicide Event Report (U.S. Army, 2007). Because both the rate of attempted
suicide and the rate of suicide conditional on attempt used in our analysis are based
on suicide attempts that led to contact with the health care system, these estimates
likely understate the true costs of suicide. Specifically, we were unable to capture either
“minor” suicide attempts that required no medical treatment or serious attempts and
completions that might have been recorded as accidents (e.g., single-car crashes). To
address this issue, we increased the probability of a suicide attempt by 25 percent in
our high-cost model estimate. In our low-cost estimate, we decreased the probability
of a suicide attempt for individuals with PTSD and co-morbid PTSD and depression,
based on a recent study suggesting that depressed veterans have a higher rate of suicide
attempt than veterans with co-morbid PTSD and depression (Zivin et al., 2007).

Consistent with research showing a high rate of attrition among active duty per-
sonnel hospitalized for mental disorders (Hoge et al., 2002) and conversations with
servicemembers suggesting a limited tolerance within DoD for maintaining personnel
who have had a suicide attempt, we assumed that 80 percent of individuals attempt-
ing suicide will leave DoD within three months. In all model scenarios, we assumed
that individuals without mental health conditions and individuals in remission from
mental health conditions have a zero probability of suicide.

Costs in our model came from treatment expenditures, lost productivity, and
costs associated with suicide. Because the medical costs of evidence-based treatment
(pharmaceutical costs and psychotherapy visits) are higher than the medical costs asso-
ciated with usual care and no care, any cost savings associated with evidence-based
care compared with usual care stem from secondary effects. Such savings include better
productivity outcomes, lower risk of suicide, and fewer treatment episodes over the
modeled time frame (because of both a higher probability of treatment success and,
in the case of major depression, a lower probability of relapse). Table 6.3 describes the
source of data for our cost estimates.

We assumed that all active duty personnel receive mental health treatment
through the TRICARE system. In theory, individuals who have been discharged from
DoD can get care either through the VA or through private health insurance offered
by an employer, a spouse’s employer, or an alternative source. Because pharmaceuti-
cal costs can vary substantially depending on whether care is provided through the
VA or through alternative sources, we tested the sensitivity of our estimates to various
assumptions about prescription drug costs for discharged personnel in our high- and
low-cost scenarios. In our baseline scenario, we assumed that 35 percent of discharged
veterans get prescription drugs through the VA, based on VA utilization among OEF/
OIF veterans reported by the Veterans Health Administration Office of Public Health
and Environmental Hazards (Veterans Health Administration, 2007).

We assumed that medical care costs related to suicide, which come from Corso et
al. (2007), are equivalent for active duty and discharged personnel. The cost of lives lost
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Table 6.3
Data Sources for Cost Information

Discharged Personnel and

Cost Component Active Duty Personnel Reservists
Psychotherapy, primary, TRICARE Reimbursement Rates®  Medicare Reimbursement RatesP
and specialty care costs
Pharmaceutical costs DoD Pharmacoeconomic Center Fleming (2007b); Dobscha,
(2004) Winterbottom, and Snodgrass,
(2007)
Wage rates Pay Tables, Office of the Secretary Calculated using veterans from the
of Defense® March 2007 Current Population
Survey
Value of lives lost to suicide Viscusi and Aldy (2003) Viscusi and Aldy (2003)
Medical care costs Corso et al. (2007) Corso et al. (2007)

associated with suicide

@ TRICARE, “Allowable Charges,” Web page, no date.

b Department of Health and Human Services, Centers for Medicare and Medicaid Services, “Physician
Fee Schedule Search,” Web page, no date.

¢ Department of Defense, “Pay and Allowances,” Web page, no date-a.

to suicide comes from a review by Viscusi and Aldy (2003), who found that most stud-
ies of the value of a statistical life yield estimates in the range of $4 million to $9 million
in 2000 dollars. Wallsten and Kosec (2005) used the midpoint of this range ($6.5 mil-
lion) as their estimate of the value of a life in 2000 and inflated it for the year in which
they were evaluating costs. We used the same approach and inflated the $6.5-million
estimate to 2007 price levels, giving us a value of a statistical life of $7.5 million. The
studies used to derive this estimate are based on wage-risk trade-offs, whereby research-
ers use differences across occupations in wage and risk of dying to estimate an approxi-
mate value of life for a statistical individual.® In theory, these estimates should capture
all costs associated with death that would conceivably be valued by a worker, including
lost quality of life, grief and loss to family members, and pain and suffering.

There is substantial uncertainty in our estimates owing to uncertain parameters,
uncertainty about the prevalence of mental health conditions, uncertainty about which
costs are causally attributable to PTSD and major depression, and other factors. We
attempted to convey this uncertainty in our results in several ways. In our analysis of
E-5s, we calculated high, low, and “baseline” cost estimates that allow key parameters
to vary, using ranges of parameters found in the literature. Rather than allowing each
model parameter to vary across the three scenarios, we only varied model parameters
for which there was a great deal of uncertainty and that were likely to have a large

8 The literature draws a distinction between a statistical life and an identified life. A statistical life represents

a hypothetical individual who might be saved by a particular intervention or policy change. An identified life,
in contrast, is an actual person. The value of an identified life would far exceed the value of a statistical life and
cannot be appropriately valued using economic techniques.
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bearing on costs (e.g., parameters related to suicide and productivity). Table 6.4 shows
the assumptions that varied across the three cost scenarios that we model. Because
of the high degree of uncertainty regarding the number of completed suicides that
might occur as a result of PTSD or major depression,’ we consistently present results
with and without costs associated with lives lost to suicide. Because prevalence rates
for mental health conditions in this population are uncertain, and because there is
uncertainty regarding how many people receive evidence-based care, usual care, and
no care, we show costs per case for each possible treatment regimen. We also present
costs for four alternative personnel types (E-4, E-5, E-7, and O-2) to demonstrate the
potential difference in outcomes stemming from evaluating individuals with different

Table 6.4
Assumptions That Vary Across Model Scenarios
Assumption Baseline Low-Cost High-Cost
DoD earnings for those PTSD reduces wage by DoD wages are PTSD reduces wage
on active duty 7.88%, major depression unrelated to a mental by 15.75%, major
or co-morbid PTSD and health condition depression or co-
major depression reduce morbid PTSD and major
the wage by 22.6% depression reduce the
wage by 45.23%
Medication costs for 35% of discharged All discharged personnel All discharged personnel
discharged personnel personnel get get prescriptions at the get prescriptions
prescriptions at the VA-negotiated price through private health
VA-negotiated price insurance
Wage adjustment for ~ 45.23% lower than 15.75% lower than CPS  45.23% lower than CPS
discharged personnel CPS estimate estimate estimate

with major depression,
or co-morbid major
depression and PTSD

Relapse rates for major 54% relapse over 26% of those with 54% of those with

depression 2 years evidence-based evidence-based
treatment relapse over treatment relapse over 2
2 years; 36% of those years; 75% of those with
with usual care or no usual care or no care
care relapse over 2 years relapse over 2 years

Relapse rates for PTSD  55% relapse over 25% relapse over 55% relapse over
2 years 2 years 2 years
Rate of attempted Use age-specificrates ~ Use age-specific rates Use age-specific rates
suicide reported in Gibbons et reported in Gibbons et reported in Gibbons et
al. (2007) al. (2007), but reduce by al. (2007), but increase

25% for individuals with by 25% to account

PTSD or co-morbid PTSD for attempts and

and major depression completions that were
missed or not recorded
as suicide

9 The 2006 Army Suicide Event Report (U.S. Army, 2007) did not find a direct relationship between increased
deployment and suicide, and it noted that most soldiers who completed suicide did not have a prior psychiatric
condition. Further, suicide rates found in the ASER were lower than gender-matched suicide rates for the U.S.
population.
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wage profiles. In addition, we estimated total costs using several alternative assump-
tions about the fraction of servicemembers who receive any treatment and who receive
evidence-based treatment.

Finally, an important advantage of the microsimulation framework is that it allows
us to capture uncertainty that exists in event probabilities and outcomes, because indi-
viduals in our model experience events and outcomes with chance rather than with
certainty. For example, a modeled individual with PTSD has a 39-percent chance of
recovery following an episode of evidence-based treatment. But, in each model run,
some individuals recover and some individuals remain sick. Because our model popu-
lation is relatively large (a minimum of 20,000 observations in each run), the law of
large numbers usually implies that separate model runs will produce similar results.
But, for outcomes that are very rare or very uncertain, alternative model runs can
produce markedly different outcomes. By being run several times and analyzing dif-
ferences in outcomes across runs, our model can shed light on which cost components
are relatively stable and which cost components can vary depending on the population,
circumstances, and random chance. A more detailed discussion of the model param-
eters, assumptions, and architecture—including a comparison of several alternative
model runs—can be found in the technical appendixes to this chapter (Appendixes

6.A and 6.B).

Model Limitations

All models, including both microsimulation and standard accounting models, are
abstractions from reality and rely on simplifications and assumptions in order to be
tractable and computationally feasible. A disadvantage of microsimulation models is
that, because the methodology is complex, it can be difficult to effectively convey these
omitted details and the underlying assumptions. Another challenge that is particularly
relevant to microsimulation models is that model results can be highly dependent on
the parameters used to assign event probabilities—such as the probability of devel-
oping a mental health condition, the probability of working conditional on having a
mental health condition, and expected salary conditional on working. If these param-
eters are incorrect, model results will be misleading.

The challenge of assigning appropriate model parameters is nontrivial in the case
of mental health conditions stemming from the conflicts in Afghanistan and Iraq. The
population that we are trying to model—previously deployed veterans—is very unique,
and relatively few studies focus specifically on these individuals. While data on preva-
lence of illness, attrition conditional on mental health conditions, and the probability
of receiving treatment come from studies of servicemembers returning from OEF and
OIF, most other parameters are drawn from data on veterans of prior conflicts (e.g., the
Gulf War and the Vietnam War) or from the civilian population. Parameters related
to DoD career transitions were particularly difficult to estimate with available data.
In particular, we had no information on how a mental health condition affects DoD
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promotion probabilities among those who continue to serve—a particularly impor-
tant parameter, given that DoD wages are determined almost entirely by promotion.
Further, with the exception of a recent CNA report (Christensen et al., 2007), there
is limited information on discharged personnel’s labor-market experiences immedi-
ately following separation from DoD or on how a mental health condition affects the
probability of joining the Reserves. There is also limited literature on the relationship
between PTSD and productivity.

Model limitations that we view as particularly important are listed below. In gen-
eral, these limitations are due either to data constraints or to simplifications that we
made in order to develop this model within a limited time horizon. Many of these limi-
tations could be at least partially addressed with additional time, data, and resources:

* There was a lack of data on how mental health conditions affect DoD wages and
career outcomes.

* Employment status was assumed to have no effect on mental health.

* We did not allow mental health treatment to directly influence DoD career out-
comes (although treatment can indirectly influence career outcomes if it causes
mental health status to improve).

* Model time horizon was limited to two years.

* Characteristics assigned to individuals (e.g., age, race, sex, education) were gener-
ally based on univariate rather than joint distributions of these characteristics.

* Mental health prevalence used in the model was based on population averages
and was not specific to age, rank, gender, race, or other characteristics.

* We made simplifying assumptions about career transitions within the Reserves
(apart from those attempting suicide, mental health has no influence on the prob-
ability of joining the Reserves; we did not model promotion among reservists).

* The probability of mental health treatment success was independent of previous
treatment outcomes.

* Modeled suicides and suicide attempts captured only suicides that would have led
to contact with the health care system.

* Data on remission from PTSD following evidence-based treatment were limited,
and estimates used in the model came from a sample of female veterans.

* We assumed that no servicemembers redeploy within the model time horizon.

Qualitatively, we think the most important limitations stem from (1) the fact that
we are not certain of the full number of suicides and suicide attempts that may be caus-
ally related to PTSD and depression and (2) the fact that wage reductions for active duty
servicemembers with mental health conditions are unclear. Because we were missing
suicide attempts and completions that do not lead to contact with the health care system
(or lead to contact with the system but are recorded as accidents), we think that we were
likely underestimating the costs resulting from suicide. However, we were less certain
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of the direction of bias inherent in our assumptions about productivity. As a result, our
low-cost, “baseline,” and high-cost estimates allow for substantial difference in the wage
reductions associated with mental disorders, particularly for active duty personnel.

In addition to these limitations, at least two additional costs are associated with
evidence-based treatment that were not considered in our model. First, there could be
costs associated with implementing programs that exceed the costs captured in our
model. Such costs would include training providers in evidence-based practices and
providing outreach to servicemembers to encourage them to seek care. Yet, while we
did not address these costs in our model, prior studies have found that vigorous out-
reach aimed at moving depressed workers into evidence-based care leads to cost savings
from the employer’s perspective (Wang et al., 2007). Second, there could be spillover
costs associated with bringing veterans into the health care system—for example, indi-
viduals who seek treatment at the VA for PTSD might be prompted to seek care for
unrelated health concerns. These spillover costs are particularly difficult to evaluate,
both because it is hard to know whether the additional utilization would have occurred
without the mental health visit and because the additional utilization could either create
new costs (e.g., costs for unnecessary care) or save costs downstream (e.g., early detec-
tion of illness). More generally, the model is only able to consider anticipated costs—in
some cases, there may be additional costs that are completely unanticipated.

Finally, our model was designed to analyze the effects of guideline-concordant
treatment. There are two reasons that treatment as practiced might differ from sug-
gested guidelines. First, patients may not adhere to treatments with perfect fidelity.
Because figures from the randomized control studies used to parameterize the model
(Schnurr et al., 2007; Ludman et al., 2007; Keller et al., 2000; Casacalenda, Perry, and
Looper, 2002) were based on the intent-to-treat methodology, our estimates incorpo-
rate lack of patient fidelity. Second, provider fidelity may be imperfect, leading care
as implemented to be less successful than care provided in a controlled setting. Our
analysis assumed that care is implemented as intended, in part because our intent
was to analyze the potential costs and benefits associated with appropriately imple-
mented care. Our cost estimates for usual care can be viewed as a lower bound of
the potential effect of poorly implemented evidence-based care. However, we did not
attempt to model evidence-based care as-implemented separately from evidence-based
care as-intended."

Despite these limitations, we have done our best to produce what we believe will
be a conservative estimate of the total cost. When uncertain about the actual cost of
particular services or outcomes, we used low estimates of these costs. In addition, we
excluded a range of additional outcomes that are believed to be associated with each of

10" Previous literature has found that quality-of-care improvements for depression implemented in local, “natu-
ralistic” care settings have produced cost savings (Schoenbaum et al., 2001).
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these conditions and focused instead on outcomes for which we have reasonably good
data: treatment, productivity, and suicide.

Model Results
Table 6.5 shows the predicted costs over two years associated with PTSD and major
depression for a cohort of 50,000 E-5s (this is approximately the number of E-5s that
returned from OIF in 2005, based on data reported in the Medical Surveillance Monthly
Report, September—October 2007). The baseline, low-, and high-cost scenarios incor-
porate different assumptions about wage reductions for individuals with mental health
conditions, relapse probabilities, and rates of suicide attempt. A full description of
the differences across scenarios is provided in Table 6.4. We assumed that 30 per-
cent of individuals with mental health conditions get treatment and that—of this 30
percent—30 percent get evidence-based treatment. Throughout this monograph, we
refer to these rates of treatment receipt (30 percent in need get treatment and 30 per-
cent of treatment is evidence-based) as the “status quo.” We think that these propor-
tions approximate the likelihood of receiving any care and evidence-based care, given
figures reported in prior studies (Hoge, 2004; Wang et al., 2005; Young et al., 2001).
Our baseline results indicate that, for 50,000 E-5s returning from OEF and OIF,
two-year costs associated with PTSD and major depression range from $119.8 million
to $204.7 million (at 2007 price levels), depending on whether or not we included the
value of lives lost to suicide in our estimates. We present results with and without costs
stemming from suicide deaths because the cost of a completed suicide is extremely high
and—even among those with a mental disorder—the probability of committing sui-
cide is very low. As a result, model estimates can vary widely depending on the number
of suicides occurring in a particular model run. In a series of ten alternative model runs
(shown in Appendix Table 6.B.5), the number of suicides ranged from 4 to 11, and, as
a consequence, total cost figures ranged from $147.3 million to $204.7 million when
we included the value of lives lost to suicide in our estimates. Because of uncertainty
regarding the suicide rate and potential volatility in cost estimates that include the

Table 6.5
Status Quo Cost Projections for 50,000 E-5s

Baseline Low-Cost High-Cost
Total cost, including lives $204,691,652 $120,736,359 $231,455,009
lost to suicide
Total cost, excluding lives $119,829,381 $51,184,350 $149,009,345
lost to suicide
Total number of suicides 1 9 1

NOTE: Status quo assumes that 30 percent of individuals with mental health conditions receive
treatment and that 30 percent of individuals receiving treatment get evidence-based care.
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value of lives lost to suicide, we present results with and without suicide mortality costs
in all subsequent tables.

Table 6.5 also shows that there is a wide range between our low- and high-cost
estimates. This range primarily reflects our uncertainty about how much a mental
health condition affects the productivity of DoD personnel. In the low-cost scenario,
we assumed that a mental health condition has no effect on productivity for active
duty personnel, and—when we separate productivity costs out of the figures reported
in Table 6.5 (not shown)—estimated productivity losses account for $46.5 million.
In our high-cost scenario, in which we assumed that a mental health condition has
the same effect on productivity for active duty personnel as it does for civilian veter-
ans, productivity losses (not shown in Table 6.5) account for $141.6 million. Figures
6.2 and 6.3 show the distribution of costs for our baseline model, with and without
the cost of lives lost to suicide, under our status quo treatment assumptions. In both
cases, lost productivity accounts for the majority of costs—making up 55.3 percent of
total costs when we include suicide mortality and 94.5 percent of total costs when we
exclude suicide mortality.

One of our primary questions is: How much money could be saved by investing in
evidence-based treatment? Tables 6.6a and 6.6b show the expected costs, and total sav-
ings, associated with increasing the share of E-5s with PTSD or major depression that
get mental health treatment. Relative to the status quo, in which 30 percent get treat-
ment and 30 percent of treatment is evidence-based, we considered scenarios in which
50 percent of those in need get treatment and 30 percent of treatment is evidence-
based; in which 50 percent of those in need get treatment and all treatment is evidence-
based; and in which 100 percent of those in need get evidence-based treatment.

Using our baseline model and including the costs of lives lost to suicide (Table 6.6b,
Panel A), we predicted that society could save money by increasing the share of indi-
viduals who received any treatment from 30 to 50 percent and that even more could
be saved if all treatment were evidence-based. We predicted that society could save
approximately $86.2 million over two years if all of the 50,000 E-5s in our model
with PTSD or major depression received evidence-based treatment. If we exclude the
value of lives lost to suicide, the results are not as straightforward (Table 6.6b, Panel
B). Although we predicted that society could save money by increasing the share of
individuals who receive treatment from 30 to 50 percent, there is a net loss associated
with ensuring that 50 percent of individuals in need receive evidence-based treatment.
This result stems from the fact that evidence-based treatment is expensive and that the
marginal benefit of evidence-based treatment over usual care is small when we do not
account for lives lost to suicide. Put differently, if we exclude the cost of lives lost to
suicide, our model predicts that cost savings come primarily from providing treatment
to individuals who are currently untreated, rather than from moving those in usual
care to evidence-based care.
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Figure 6.2
Status Quo Distribution of Costs,
Including Suicide Mortality

Mental health treatment _‘ |— Medical costs of suicide
0

Cost of lives lost
to suicide

41.5% Lost

productivity
55.3%

NOTE: Status quo assumes that 30 percent of individuals
with mental health conditions receive treatment and that
30 percent of individuals receiving treatment get
evidence-based care.

RAND MG720-6.2

Figure 6.3
Status Quo Distribution of Costs,
Excluding Suicide Mortality
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Table 6.6a
Cost Projections with Alternative Treatment Assumptions, Cohort of 50,000 E-5s

Treatment Scenario Baseline Low-Cost High-Cost

A. Cost for 50,000 E-5s, including lives lost to suicide

50% receive treatment; 30% of $190,754,753 $107,221,965 $212,216,948
treatment is evidence-based

50% receive treatment; all $172,023,750 $110,606,850 $210,119,625
treatment is evidence-based

100% receive evidence-based $118,450,500° $80,205,750 $159,927,150
treatment

B. Cost for 50,000 E-5s, excluding lives lost to suicide

50% receive treatment; 30% of $115,582,035 $51,063,450 $143,660,408
treatment is evidence-based

50% receive treatment; all $122,325,450 $57,978,225 $150,906,825
treatment is evidence-based

100% receive evidence-based $118,450,5002 $64,590,750 $144,780,900
treatment

@ Costs associated with evidence-based treatment are the same with and without the value of
lives lost to suicide because there were no suicides in our evidence-based care group. Although
the model allows for suicides among those with evidence-based care, suicides rarely occur in this
group because the probability of suicide is low and individuals with evidence-based care are, on
average, affected by the condition for a shorter period of time than individuals with usual care
or no care.

Table 6.6b
Projected Savings Relative to Status Quo with Increased Treatment,
Cohort of 50,000 E-5s

Treatment Scenario Baseline Low-Cost High-Cost

A. Savings relative to status quo, including cost of lives lost to suicide

50% receive treatment; 30% of $13,936,899 $13,514,394 $19,238,061
treatment is evidence-based

50% receive treatment; all $32,667,902 $10,129,509 $21,335,384
treatment is evidence-based

100% receive evidence-based $86,241,152 $40,530,609 $71,527,859
treatment

B. Savings relative to status quo, excluding cost of lives lost to suicide

50% receive treatment; 30% of $4,247,346 $120,900 $5,348,937
treatment is evidence-based

50% receive treatment; all -$2,496,069 -$6,793,875 -$1,897,481
treatment is evidence-based

100% receive evidence-based $1,378,881 -$13,406,400 $4,228,445
treatment

NOTES: Status quo assumes that 30 percent of those in need get treatment and that 30 percent of
treatment is evidence-based. Positive entries in the table indicate cost savings, whereas negative
entries represent cost increases.
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Because there is uncertainty regarding the total number of cases of PTSD and
major depression, and because our cohort of 50,000 E-5s does not encompass the total
spectrum of returning veterans, it is informative to consider costs per case in addition
to total costs. Table 6.7 shows the predicted two-year costs per case for each modeled
condition and type of treatment.

For E-5s, evidence-based treatment for major depression saves money relative to
no care and—in most cases—relative to usual care (an exception is that evidence-
based care is slightly more expensive than usual care in the low-cost scenario when
we exclude the cost of suicide mortality). However, results are not as clear when we
consider PTSD and co-morbid PTSD and major depression. In our baseline scenario,
when we included the cost of suicide mortality, evidence-based care for PTSD or co-
morbid PTSD and depression saves money relative to no care, but not relative to usual

Table 6.7
Predicted Two-Year Costs per Case, E-5

Condition, Type of Treatment Baseline Low-Cost High-Cost

A. Cost per case, including suicide mortality

PTSD, no care $11,986 $7,671 $13,007
PTSD, usual care $13,935 $4,246 $10,661
PTSD, evidence-based care $7,933 $10,264 $12,914
Co-morbid PTSD/major depression, no care $17,746 $6,846 $14,759
Co-morbid PTSD/major depression, usual $14,356 $3,529 $12,469
care

Co-morbid PTSD/major depression, $13,641 $6,761 $16,923
evidence-based care

Major depression, no care $31,695 $24,047 $43,386
Major depression, usual care $18,299 $11,494 $21,995
Major depression, evidence-based care $10,430 $4,545 $13,344

B. Cost per case, excluding suicide mortality

PTSD, no care $5,635 $4,495 $6,750
PTSD, usual care $5,664 $4,246 $6,462
PTSD, evidence-based care $7,933 $6,100 $8,875
Co-morbid PTSD/major depression, no care $11,781 $3,863 $14,759
Co-morbid PTSD/major depression, usual $10,176 $3,529 $12,469
care

Co-morbid PTSD/major depression, $13,641 $6,761 $16,923
evidence-based care

Major depression, no care $16,914 $5,562 $21,215
Major depression, usual care $11,051 $4,355 $14,746

Major depression, evidence-based care $10,430 $4,545 $13,344
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care. Without accounting for the costs associated with lives lost to suicide, evidence-
based care for PTSD or co-morbid PTSD and depression is more costly even than no
treatment. The less robust results for PTSD reflect the relatively high cost of treatment
for this disorder, the limited evidence on the benefits of treatment for PTSD (Insti-
tute of Medicine, 2007), and a relatively small wage reduction associated with PTSD
(Savoca and Rosenheck, 2000).

Table 6.7 shows that, occasionally, per-case costs estimated in the high-cost sce-
nario are Jower than per-case costs found in the baseline scenario (e.g., for PTSD with
usual care). This finding stems from the fact that there is volatility in suicide outcomes,
and an additional suicide in the baseline group can increase costs substantially.!" Fig-
ures 6.4 and 6.5 show the predicted cost per case associated with treatment for PTSD
alone, PTSD and co-morbid major depression, and major depression averaged over
ten model runs. By averaging across several runs, we reduced the volatility in suicide
outcomes and increased the probability that the high-cost, baseline, and low-cost esti-
mates will align in the expected order. These figures report the expected per-case costs
for each mental health condition under the “status quo,” in which 30 percent of indi-
viduals receive treatment and 30 percent of treatment is evidence-based.

Figures 6.4 and 6.5 show that depression is the most costly outcome within two
years post-deployment, followed by co-morbid depression and PTSD, and PTSD alone.
Two-year costs are lower for co-morbid PTSD and major depression than they are for
major depression alone because individuals in our model can develop late-onset PTSD
with co-morbid major depression. As a result, individuals with co-morbid PTSD and
major depression tend to be sick for a shorter period of time over two years, since
some of these individuals develop illness near the end of the model time frame. A
larger discussion of the model runs used to derive Figures 6.4 and 6.5 can be found in
Appendix 6.B.

A drawback of our model is that it is specific to 25-year-old E-5s returning from
deployment with 5 to 7 years of service. We restricted our cohort to this group because,
when developing the model, we did not have access to data on the joint distribution of
age, rank, and years of service among all returning veterans. Because rank and years of
service jointly determine DoD salaries, and because productivity is the largest driver
of costs, incorrect assumptions about the distribution of these variables could lead to
erroneous cost projections. To get a sense of how cost projections might vary for alter-
native personnel types, we show in Table 6.8 results from the baseline cost scenario for
three different combinations of rank, years of service (YOS), and age.

Cost estimates are different across personnel types because of age-specific differ-
ences in the probability of suicide and wide differences in salary, and because the model
has a two-year duration. We estimated that annual earnings for a healthy service-

11 Recall that suicides occur with an expected probability based on published studies, but the realized number
of suicides in each model run varies.
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Figure 6.4
Average Two-Year Cost per Case for the Status Quo, Including Value of Lives Lost to Suicide

30,000
— High

@ Baseline
25,000 |— X Low

20,000 |— —_

15,000 |—

10,000 |— 1

5,000 |—

Dollars

PTSD Co-morbid PTSD and Major depression
major depression
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Figure 6.5
Average Two-Year Cost per Case for the Status Quo, Excluding Value of Lives Lost to Suicide
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Table 6.8
Predicted Two-Year Cost per Case, Alternative Personnel Types
E-4, E-7, 0-2,

20 Years Old, 31 Years Old, 24 Years Old,
Condition, Type of Treatment 2 YOS 13 YOS 1Y0S
A. Cost per case, including suicide mortality
PTSD, no care $8,205 $11,986 $14,768
PTSD, usual care $4,717 $13,935 $12,431
PTSD, evidence-based care $7,718 $7,933 $9,594
Co-morbid PTSD/major depression, no care $17,645 $17,746 $25,591
Co-morbid PTSD/major depression, usual care $8,606 $14,356 $15,887
Co-morbid PTSD/major depression, $12,499 $13,641 $17,967
evidence-based care
Major depression, no care $28,674 $31,695 $34,005
Major depression, usual care $13,033 $18,299 $17,495
Major depression, evidence-based care $22,166 $10,430 $15,745
B. Cost per case, excluding suicide mortality
PTSD, no care $5,098 $5,635 $8,536
PTSD, usual care $4,717 $5,664 $8,433
PTSD, evidence-based care $7,718 $7,933 $9,594
Co-morbid PTSD/major depression, no care $11,293 $11,781 $19,282
Co-morbid PTSD/major depression, usual care $8,606 $10,176 $15,887
Co-morbid PTSD/major depression, $12,499 $13,641 $17,967
evidence-based care
Major depression, no care $14,008 $16,914 $26,596
Major depression, usual care $9,373 $11,051 $17,495
Major depression, evidence-based care $10,429 $10,430 $15,745

NOTE: YOS = years of service.

member returning from Iraq or Afghanistan as an O-2 with one year of service would
be $58,090, compared with $50,741 for an E-7 with 13 years of service, $40,119 for
an E-5 with 5 to 7 years of service, and $34,174 for an E-4 with 2 years of service. As
a result of these productivity differentials, costs are generally higher for O-2s and E-7s,
particularly when we exclude costs from suicide mortality (E-7s have a lower suicide-
attempt rate because they are older). However, despite the differences in magnitudes,
the same patterns hold in terms of the benefits of evidence-based treatment. Specifi-
cally, evidence-based treatment clearly saves money relative to no care for major depres-
sion, but the evidence is less robust for PTSD.
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Although we lacked detailed information on the joint distribution of age, rank,
and years of service, the Medical Surveillance Monthly Report (September—October
2007) reports that 42 percent of servicemembers returning from Iraq in 2005 were
between the ranks of E-1 and E-4, 36 percent were ranks E-5 or E-6, 8.9 percent
were between ranks E-7 and E-9, and 13.1 percent were officers. If we use our baseline
cohort and the alternative personnel types shown in Table 6.8 to proxy for the four
grades reported in the Medical Surveillance Monthly Report, we can get an approximate
cost per case for an “average” returning veteran. Table 6.9 shows average costs, assum-
ing our status quo, in which 30 percent of all veterans with a mental health condition
get treatment and 30 percent of treated individuals receive evidence-based care.

Depending on whether or not we include suicide-related mortality, approximate
average costs per case over two years for all returning servicemembers range from $5,904
to $10,298 for PTSD, $12,427 to $16,884 for co-morbid PTSD and major depression,
and $15,461 to $25,757 for major depression alone. Using the same approach, we could
determine the DoD-wide cost savings that would accrue over two years if we increased
the share of individuals receiving treatment or the share of individuals receiving evi-
dence-based care (Table 6.10).

As with the earlier results, when we include the cost of lives lost to suicide, increas-
ing the share of individuals receiving any treatment saves money. For co-morbid PTSD
and major depression, and for major depression alone, the cost savings associated with
increasing the share of people who receive any care exceed the cost savings associated
with ensuring that all individuals receive evidence-based treatment. For example, for
major depression, the cost savings relative to the status quo associated with moving

Table 6.9
Status Quo Cost per Case

Approximate
Condition E-4 E-5 E-7 0-2 DoD Average

A. Including cost of lives lost to suicide

PTSD $7,429 $12,031 $11,661 $13,812 $10,298
Co-morbid PTSD and major $15,284 $16,665 $16,512 $22,867 $16,884
depression

Major depression $24,804 $26,968 $20,740 $28,895 $25,757

B. Excluding cost of lives lost to suicide

PTSD $5,254 $5,848 $5,214 $8,610 $5,904
Co-morbid PTSD and major $10,837 $11,611 $14,366 $18,451 $12,427
depression

Major depression $12,713 $15,099 $17,758 $23,708 $15,461
Approximate share 0.42 0.36 0.089 0.131

NOTE: Status quo assumes that 30 percent of individuals with mental health conditions receive
treatment and that 30 percent of individuals receiving treatment get evidence-based care.
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Table 6.10
Potential per-Case Cost Savings Relative to the Status Quo Associated with Increasing
Treatment

50% Get Treatment, 50% Get Treatment, 100% Get
30% of Treatment All Treatment Evidence-Based
Condition(s) Is Evidence-Based Is Evidence-Based Treatment

A. Including cost of lives lost to suicide
PTSD $445 $819 $2,306

Co-morbid PTSD and $1,264 $551 $2,997
major depression

Major depression $5,327 $2,483 $9,240
B. Excluding cost of lives lost to suicide
PTSD -$110 -$961 -$2,088

Co-morbid PTSD and $291 -$948 -$1,459
major depression

Major depression $1,189 $1,214 $4,212

NOTES: Status quo assumes that 30 percent of individuals with mental health conditions receive
treatment and that 30 percent of individuals receiving treatment get evidence-based care. Positive
entries in the table indicate cost savings, whereas negative entries represent cost increases.

50 percent of people into treatment are $5,327 per case, compared with a cost sav-
ings of $2,483 per case associated with ensuring that 50 percent of those in need get
evidence-based care. As a result, it looks as though the main margin on which society
saves money is by moving individuals from no care to any care, as opposed to moving
them from usual care to evidence-based care. However, we do not intend to suggest
that usual care is preferable to evidence-based care, for two reasons. First, usual care
is less effective than evidence-based care, so people with usual care are more likely to
remain sick. Had we been able to account for all costs associated with PTSD and major
depression, including lost quality of life, relationship strain, substance abuse, and vio-
lence, evidence-based care may well have saved money relative to usual care. Second,
we model usual care as an average of different types of suboptimal care. In reality, some
individuals who receive usual care might get treatments that are very similar to evi-
dence-based care, while others get treatments that are very different. Without a more
thorough model of the many different types of usual care, we cannot conclude that all
usual care would produce cost savings.

When we exclude the cost of lives lost to suicide, expanding access to evidence-
based care only saves money for major depression. For PTSD or co-morbid PTSD and
depression, cost savings are small or negative when we increase the share of individu-
als who receive any treatment, and increased utilization of evidence-based treatment
appears to increase costs. This finding reflects the relatively high cost of treatment for
PTSD and the limited evidence on the benefits of treatment for PTSD.
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Discussion

For a typical service person returning from Iraq or Afghanistan (an E-5 with 5 to 7
years of service), our baseline scenario predicts that two-year post-deployment costs
range from $5,635 to $13,935 for PTSD, $10,176 to $17,746 for co-morbid PTSD
and major depression, and $10,430 to $31,695 for major depression alone. Costs vary
depending on the type of treatment received and on whether or not we include the
value of lives lost to suicide in our estimates. Based on the Medical Surveillance Monthly
Report (September—October 2007), approximately 50,000 E-5s returned from OIF in
2005, suggesting a total cost for E-5s of approximately $119.8 million over two years if
we exclude suicide mortality, or $204.7 million if we include the value of lives lost to
suicide. Our results also suggest that productivity is the largest driver of costs, account-
ing for between 55.3 and 94.5 percent of all costs attributable to PTSD and major
depression.

Because productivity is specific to rank, age, and years of service, it is not clear
that these cost figures can be generalized to the entire post-deployed population. In our
sensitivity analyses (Table 6.8), we showed that the cost per case varied substantially
depending on the years of service and rank of the individual considered. Neverthe-
less, we can develop an approximate average cost for all returning personnel if we take
a weighted average of the four combinations of rank and years of service evaluated in
our model. In Table 6.11, we apply the approximate cost per case to a population of 1.6
million—the approximate total number of servicemembers who have been deployed
since 2001.

Using prevalence rates discussed earlier in this chapter, we can calculate approxi-
mate total two-year PTSD and major depression costs for all servicemembers who ever
deployed. There are several caveats associated with this approach. First, these estimates
represent costs incurred within the first two years after returning home from deploy-
ment, so they accrue at different times for different personnel. For servicemembers who
returned more than two years ago and have not redeployed, these costs have already been
incurred. However, this calculation omits costs for servicemembers who may deploy in
the future, and it does not include costs associated with chronic or recurring cases that
linger beyond two years. Costs presented in Table 6.11 are shown at 2007 price levels.
Second, our cost figures assume that individuals who develop PTSD or major depres-
sion will never redeploy—an assumption that is almost surely violated in reality. Third,
we are assuming that the total number of individuals who have ever deployed is a good
estimate of the total number of individuals who return to the States. As of December
2007, there had been 3,439 hostile deaths in OEF and OIF,2 a relatively small fraction
of the total number of servicemembers deployed since 2001. Finally, we do not know
how long the current conflicts will continue, and we cannot predict the total number of
people who will deploy to Iraq or Afghanistan in the future.

12° See Department of Defense, “Military Casualty Information,” Web page, 2008b.
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With these caveats in mind, results in Table 6.11 suggest that total PTSD and major
depression—related costs incurred for 1.6 million troops within the first two years after
returning home could range from $4.0 billion to $6.2 billion, depending on whether
we include the value of lives lost to suicide mortality in our figures (Panel A). These
estimates are unavoidably imprecise because of uncertainty in estimates of prevalence
rates, individuals’ willingness to seek care, treatment efficacy, the effect of mental health
conditions on productivity, and other estimates used to parameterize our model. Never-
theless, all of the parameters used in our model are grounded on prior literature, and we
have done our best to be conservative in generating the cost predictions. Although our
exact estimates may be imprecise, we think it is clear from this analysis that the costs are
extremely high and that the majority of costs stem from lost productivity. By ensuring

Table 6.11
Approximate Societal Costs for All Servicemembers Returning in 2005

Including Suicide Mortality Excluding Suicide Mortality

Condition(s) Prevalence? Cost per Case Total Cost Cost per Case Total Cost

A. Costs for 1.6 million returning servicemembers, status quo (30% of those with need receive
treatment, 30% of treatment is evidence-based)

PTSD alone 120,000 $10,298 $1,235,779,451 $5,904 $708,454,129

Co-morbid 120,000 $16,884 $2,026,022,762 $12,427 $1,491,283,466

PTSD and major

depression

Major 115,200 $25,757 $2,967,212,796 $15,461 $1,781,137,099

depression

alone

Total cost $6,229,015,009 $3,980,874,695
Savings per Savings per

Condition(s) Prevalence? Case Total Savings Case Total Savings

B. Savings for 1.6 million returning servicemembers, assuming that all individuals with need receive
evidence-based treatment

PTSD alone 120,000 $2,306 $276,768,131 -$2,088 -$250,557,191
Co-morbid 120,000 $2,997 $359,655,122 -$1,459 -$175,084,174
PTSD and major

depression

Major 115,200 $9,240 $1,064,471,676 $4,212 $485,219,121
depression

alone

Total savings $1,700,894,929 $59,577,757
% savings 27.3% 1.5%

@ Prevalence estimates are derived by assuming that 15 percent of individuals got PTSD within two
years and that half of these cases were co-morbid with major depression; 7.2 percent of individuals
had major depression alone.

b positive entries indicate cost savings, whereas negative entries represent cost increases.
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that all individuals in need receive evidence-based treatment (Panel B), we could reduce
two-year post-deployment costs from 1.5 to 27.3 percent.

Our model suggests that, within two years, evidence-based treatment would
more than pay for itself from a societal perspective, largely through increased productiv-
ity. However, the benefits of evidence-based treatment are more pronounced for major
depression than they are for PTSD and co-morbid PTSD and major depression. These
results reflect uncertainty regarding appropriate treatment for individuals with PTSD,
as well as a lower reduction in productivity associated with PTSD (which may—in
part—stem from the limited literature on PTSD and productivity). These results
should be interpreted carefully because of the dimensions of costs that we were unable
to capture in our model. On the one hand, because we do not consider costs related
to homelessness, domestic violence, family strain, and several other consequences of
mental health conditions, the true benefit of providing evidence-based treatment may
be even larger than predicted.

However, it is also likely that there are additional costs of evidence-based treat-
ment that we have ignored in this model. One potential cost is that associated with
implementation, such as training staff and expanding capacity to accommodate
increased utilization. Costs associated with implementation could include one-time
start-up costs, as well as ongoing costs associated with ensuring program performance.
A second cost could include the cost of increased service utilization among veterans
who access the health care system for mental health—related conditions (e.g., if visiting
a provider to receive mental health care prompts an individual to seek care for unre-
lated problems). A broader issue is that—as with all models—we are only capturing
costs that can be anticipated ahead of time. In reality, outcomes may be more complex
than anticipated, which would lead to differential results. Despite these caveats, we
think there is strong reason to believe that increased provision of evidence-based treat-
ment could be a cost-saving strategy, particularly if DoD is able to provide evidence-
based treatment to individuals who previously received no care.

The Cost of Deployment-Related Traumatic Brain Injury in 2005

TBl is an injury to the brain that may range in severity from relatively mild (e.g., con-
cussion from exposure to a blast) to severe (e.g., penetrating head wound). We use a
standard cost-of-illness approach to assess the costs associated with deployment-related
TBI for the single year of 2005 because data are insuflicient to build a microsimulation
model. The costs examined include treatment and rehabilitation, TBI-caused death,
suicide (both attempts and completions), and productivity losses.

Although the cost-of-illness approach requires fewer data to implement than the
microsimulation approach, it is still data-intensive. Generating the cost of deployment-
related TBI in 2005 requires estimates of the number of TBI cases, the utilization of
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treatment, the prevalence of the related outcomes (e.g., suicide, unemployment), and
the associated costs. Because there are substantial differences in the outcomes and asso-
ciated costs between mild and more severe cases of TBI, throughout this section we
provide separate prevalence and cost estimates by severity (i.e., for mild and moderate/
severe). In addition, because there is a high level of uncertainty around many of the
needed estimates, we develop different assumptions and generate estimates for both
a high- and a low-cost scenario. In the following sections we (1) discuss the previous
literature estimating the cost of TBI, (2) outline the data used and the assumptions
made to generate the cost estimate, (3) present our findings, and (4) discuss the policy
implications.

Previous Estimates of the Cost of TBI

Because we are adopting a similar methodology to that which has been applied in the
past, it is important to provide a more detailed discussion of the relatively small litera-
ture that has examined the cost of TBI. Most of this work has focused on civilian pop-
ulations. An early study by Max, MacKenzie, and Rice (1991) estimates the lifetime
cost of brain injuries sustained in 1985 at $37.8 billion, or $115,305 per injury. The cost
components included in the estimate are medical services (12 percent of total), produc-
tivity losses (54 percent of total), and mortality (34 percent of total). The study includes
only the costs for those injuries for which people were hospitalized or died. Because
it does not include mild cases of TBI that do not require hospitalization, the Max
MacKenzie, and Rice (1991) estimate should be viewed as conservative. More recent
studies have updated the Max, MacKenzie, and Rice (1991) estimate with new data on
the incidence of TBI and have adjusted costs to reflect medical inflation (Lewin-ICEF,
1992; Thurman, 2001).

Miller et al. (1994) analyze fatalities, hospital admissions, and emergency depart-
ment visits in national data collected between 1979 and 1989 to estimate the annual
costs of TBI. While the estimate for the annual costs of medical care for TBI, $5.8 bil-
lion in 1992 dollars, is in line with estimates from Max, MacKenzie, and Rice (1991)
when converted to constant dollars, the total cost estimate, $274.5 billion in 1992 dol-
lars, is much higher because they include costs associated with a reduced quality of life.
Miller et al. (1994) report that quality-of-life costs account for two-thirds of the cost
of nonfatal injuries.

We identified one prior study that estimates the cost of deployment-related TBI.
Wallsten and Kosec (2005) estimate the societal costs associated with the conflict in
Iraq. Their comprehensive estimate includes the lifetime cost of treating TBI and the
associated loss in quality of life. They estimate that 20 percent of all injured troops
have sustained a severe head injury. Based on information from the National Associa-
tion of State Head Injury Administrators, Wallsten and Kosec assume that the lifetime
cost of treating a single case of TBI ranges from between $600,000 and $4 million.
They calculate the loss in quality of life as the value of a statistical injury. That is, they
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infer the loss in quality of life by measuring what people are actually willing to pay to
reduce the risk of certain types of injuries. In total, they estimate that the lifetime cost
of TBI is $16 billion in 2005 dollars. It has been argued that the Wallsten and Kosec
(2005) estimate is too high, largely due to their assumptions regarding the number of
TBI cases and their level of severity. For example, CBO Director Peter Orszag, in con-
gressional testimony before the House Committee on the Budget on October 24, 2007
(House of Representatives, 2007), stated that assuming that 20 percent of all injured
troops experience severe brain injuries is grossly overstating the problem. He argues
that, based on data from a DoD medical census, there had been 1,950 traumatic brain
injuries through December 2006 and that about two-thirds of the diagnoses were for
mild TBI as opposed to moderate or severe TBI.

None of the studies described here provided estimates that are directly comparable
to those generated for this report. While the methodology that we employ is similar to
that used by Max, MacKenzie, and Rice (1991), we focus on the costs incurred within
a single year rather than the lifetime costs associated with those same injuries, which
would cause our estimates to be smaller. We should also note that older studies, such
as Max, MacKenzie, and Rice (1991), are less useful as a point of comparison because
of the possible changes in medical technology and practice patterns. Moreover, Max,
MacKenzie, and Rice (1991) describe the costs for a civilian population. The types of
injuries observed may vary substantially from those observed in a military popula-
tion. In that regard, Wallsten and Kosec (2005) provide the most comparable estimate
because their estimate is based on TBI that occurred in combat in Iraq. However, there
are some important differences in methods that should be noted. For example, they
present lifetime costs as opposed to single-year costs. In addition, they use a different
method to account for productivity losses that is based on people’s willingness to pay to
avoid an injury. Moreover, the willingness-to-pay methodology incorporates additional
costs that we do not capture, such as quality of life. While their comprehensive esti-
mate includes lives lost, it is not broken out by type of injury, and thus the TBI-related
mortality costs cannot be broken out.

Data and Assumptions Regarding Deployment-Related TBI and Costs
In this section, we lay out the data and assumptions we have made to generate our esti-
mate of the number of cases. However, given the uncertainty surrounding the preva-
lence of TBI, particularly the breakdown between mild and more severe cases, in the
results section we present both a total cost and a per-case cost of TBI. The per-case cost
can then be used to generate different total cost estimates for different assumptions
regarding the number of TBI cases and level of severity (i.e., mild versus moderate/
severe) among veterans returning from OEF and OIF.

The Number of TBI Cases in 2005. The estimate of the number of deployment-
related TBI cases in 2005 is taken from the Medical Surveillance Monthly Repor: (MSMR)
(2007, p. 30). The MSMR identifies TBI cases using diagnosis codes (ICD-9s) from
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inpatient and outpatient records. As such, people who are experiencing symptoms of
TBI but who have not been formally diagnosed are not reflected in this count. There-
fore, the prevalence estimates used for this analysis are substantially lower than those
generated in the survey discussed in Chapter Four, which used self-reported symptoms
to screen for probable TBI. The report does not distinguish between mild and moder-
ate/severe cases. To generate separate estimates for mild and moderate/severe cases of
TBI, we assume, based on the statement of CBO Director Orszag (House of Repre-
sentatives, 2007), that two-thirds of cases are mild and the remaining one-third are
moderate/severe. In addition, to reflect the fact that some moderate/severe cases of TBI
that occurred prior to 2005 will still require treatment and potentially have negative
outcomes associated with their injury in 2005, we use data from the MSMR (2007) to
include one-third of TBI cases for 2004 (the moderate/severe cases) and one-ninth of
TBI cases from 2003. Using one-ninth of the cases from 2003 assumes that one-third
of the moderate/severe cases that occurred in 2003 still require treatment in 2005. We
expect that this is a very conservative estimate, because many moderate/severe cases of
TBI require rehabilitative treatment and incur productivity losses for longer than three
years. However, we were unable to obtain any additional data on this issue and thus
only made use of the MSMR data that went back to 2003.

Using this approach, we estimated a total of 609 TBI cases in 2005, with 279
being new mild cases, 139 being new moderate/severe cases, and 191 being remaining
moderate/severe cases from 2003 and 2004 (Table 6.12).

The Cost of Treatment for TBI and TBI-Related Outcomes. We were unable to
obtain any data on the cost of treating TBI in the military or the VA; therefore, all
treatment cost estimates are based on civilian populations. Similarly, information on
standard treatments used for deployment-related TBI and the duration of use of these
treatments and/or rehabilitation are not available. Thus, when developing our estimates
of rehabilitation costs and productivity losses, we rely on information available on
civilian TBI patients. Specific information used for generating these costs estimates is
discussed below.

Treatment for TBI. We estimated the cost of TBI for three categories of treatment:
acute hospital care, inpatient rehabilitation, and outpatient rehabilitation. We know from

Table 6.12

Number of Deployment-Related TBI Cases

Type of TBI Case Number of Cases?
Mild cases in 2005 279
Moderate/severe cases in 2005 139
Moderate/severe cases from 2003-2004 remaining in 2005 191

Total 609

@ Calculations based on data from MSMR (2007).
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the MSMR the number of TBI cases seen in a hospital setting versus seen on an out-
patient basis. Using this information, combined with the assumption that one-third of
all new TBI cases are moderate/severe, we can allocate injuries as shown in Table 6.13.

The MSMR (2007) reported that 332 known TBI cases presented in military
hospitals in 2005. Given that there were only 418 new TBI cases in 2005 in total, the
number of hospitalizations for TBI exceeds our estimate of the number of moderate/
severe TBI cases (which we assumed is one-third of the 418 cases, which equals 139).
Thus, to determine the number of mild and moderate/severe cases that require acute
hospital care, we assumed that all moderate/severe cases were hospitalized and that any
remaining hospitalizations come from the mild-TBI category.

The average cost of acute hospital care for TBI is obtained on HCUPNet, which
tabulates data from the National Inpatient Sample (NIS) of the Healthcare Cost and
Utilization Project (HCUP). The HCUP NIS is an inpatient care database that contains
all discharge data from a sample of community hospitals. In 2005, the NIS included
data from 1,054 hospitals located in 37 states. The NIS contains clinical and resource
use information and can be weighted to produce national estimates. To estimate the
average cost of acute hospital treatment for mild and moderate/severe cases of TBI,
we tabulated average charges for various Diagnosis-Related Groups (DRGs). DRGs

are used to classify hospital patients into groups expected to have similar resource use.

Table 6.13
Treatment for TBI and Associated per-Case Costs

Average Cost per Case

Number of
Cases High Low

Acute Hospital Care®
Mild cases 193 $21,346 $15,144
Moderate/severe cases 139 $73,443 $28,747
Inpatient RehabilitationP
Mild cases 0 N/A N/A
Moderate/severe cases 139 $14,007 $14,007
Outpatient Rehabilitation®
Mild cases 279 $1,487 $618
Moderate/severe cases 139 $1,487 $618
Remaining moderate/severe cases 191 $1,487 $618

from 2003-2004

NOTE: N/A = Not applicable.

@ SOURCE: Average cost per case calculated from the National Inpatient Sample
of the Healthcare Cost and Utilization Project 2005 data.

b SOURCE: Buntin et al. (2006).
CSOURCE: GAO (2004).
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Using the DRGs allowed us to generate different hospital costs for moderate/severe and
mild TBI cases. To represent moderate/severe cases, we tabulated the average charge for
the DRG titled “Craniotomy with Complications and Comorbidities” in the high-cost
scenario and the DRG titled “Traumatic Stupor and Coma >1 hour” for the low-cost
scenario. For mild cases, the high-cost estimate was tabulated for the DRG titled “Con-
cussion with Complications and Comorbidities” and the low-cost scenario is based on
“Concussion without Complications and Comorbidities.”

We were unable to find data on the proportion of TBI cases that require inpatient
rehabilitation. We found a study conducted on a civilian population, however, that
used the Colorado TBI Registry and Follow-up System and determined that 35 per-
cent of patients hospitalized with TBI injuries are still functionally disabled one year
post-injury (Brooks et al., 1997). In the absence of similar data specific to military per-
sonnel, we made the conservative assumption that only moderate/severe cases of TBI
will require inpatient rehabilitation. The cost of inpatient rehabilitation was taken from
a technical report produced by RAND titled /npatient Rehabilitation Facility [IRF]
Care Use Before and After Implementation of the IRF Prospective Payment System (Buntin
et al., 2006). From this report, it was possible to generate an average episode reim-
bursement rate cost for TBI-specific injuries, although the report did not allow us to
distinguish mild injuries from severe injuries. In other words, we could generate only
an average episode cost across all TBI cases requiring inpatient rehabilitation services.
We recognize that Medicare reimbursement rates may not be reflective of the actual
value of resources used in the treatment of TBI, particularly among military patients.!?
However, in the absence of accurate information on rehabilitation services used by the
military, the Medicare reimbursement rate represents a reasonable approximation of
what these services could cost if treated in the civilian sector.

The data on the utilization of outpatient rehabilitation services were very thin. In
fact, we were unable to find any information on the typical pattern of use, that is, the
number and type of visits a TBI patient would be expected to receive. In the absence
of solid data, we assumed that all identified TBI patients receive some outpatient reha-
bilitative services. The estimated cost per case is taken from a GAO report on com-
prehensive outpatient rehabilitation facilities (GAO, 2004) that compares the average
Medicare payment for outpatient therapy across different provider types in Florida. We
used the average per-patient cost for Rehabilitation Agencies for the high-cost scenario
and for Hospital Outpatient Departments for the low-cost scenario. While there may

13 Under the Inpatient Rehabilitation Facility Prospective Payment System, Medicare pays facilities a predeter-
mined rate per episode that varies by case mix group and geographic factors, such as local area costs and poverty
rate. The case mix group is determined by the patient’s age, impairment, functional status (motor and cognitive)
at admission, and additional co-morbidities of the population served in these facilities. Hence, the mix of injuries
may differ from those observed among military personnel, leading to a difference in average cost of rehabilitation
services. Given that military injuries are likely to be even more severe than civilian injuries, we expect that this
Medicare reimbursement rate will underestimate the true cost per episode.
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be differences in the average cost of care across geographic regions that treat military
personnel, we could not identify another source containing rate information. Thus, we
relied on the Florida-specific Medicare estimates and recognize this as another limita-
tion of the current study.

Mortality and Associated Costs. To estimate the number of TBI-related deaths
in 2005 (excluding deaths by suicide), we used data from Ivins et al. (2006) that exam-
ined trends in hospital admissions associated with TBI and related deaths in the U.S.
Army as well as information from HCUP NIS on the percentage of TBI cases (defined
by ICD-9 diagnosis codes 800-804, 850-854, 959.01) that resulted in death in the
hospital. Ivins et al. (2006) report that in 1990 the TBI death rate per 100,000 active
duty personnel was 4.7 and declined to 2.5 by 1999, a 42.3-percent reduction. These
are peacetime data, however, and may not reflect the death rate during the OEF and
OIF conflicts if the severity of injury is higher. Using the rate of 2.5 deaths per 100,000
active duty personnel, we calculated that 9 percent of moderate/severe cases result in
death. We used this as the high-cost scenario, but realize that it is likely still rather
conservative. For the low-cost scenario, we used an estimate of the percentage of TBI
hospitalizations that result in death from the HCUP NIS, 6.8 percent of hospital cases
(HCUPnet, no date). Table 6.14 shows the total number of deaths included in our
estimates.

As in the earlier model of PTSD and major depression, we used an estimate of
the value of a statistical life employed by Wallsten and Kosec (2005). We inflated their
estimate to 2005 dollars, yielding a value of $7,057,700.

Suicide and Associated Costs. As reported in Part III of this monograph, research
also has consistently shown that persons with TBI have a higher risk of suicide than
persons without TBI (e.g., Simpson and Tate, 2002, 2005; Hibbard et al., 1998; Teas-
dale and Engberg, 2001). However, none of these studies was able to conclusively show
a causal relationship. Therefore, to estimate the number of suicide attempts and com-
pletions attributable to TBI in the high-cost scenario, we used estimates from Simpson
and Tate (2002) showing that, among outpatients with TBI, 23 percent reported sui-
cide ideation and 18 percent reported having had a suicide attempt post-injury. That
is, we assumed that 18 percent of the moderate/severe TBI cases resulted in attempted

Table 6.14
Mortality from Deployment-Related TBI and the Value of a Statistical Life

Number of Deaths

High Low Value of Statistical Life?
Mild cases 0 0 $7,057,700
Moderate/severe cases 13b 9¢ $7,057,700

@ SOURCE: Wallsten and Kosec (2005).
b SOURCE: Calculations based on Ivins et al. (2006).
€ SOURCE: Calculations based on HCUP NIS (2005) data.
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suicide. To determine the number of associated deaths, we used information from the
2006 Army Suicide Event Report (U.S. Army, 2007) indicating that 8 percent of suicide
attempts in the Army are successful. This calculation assumes that all post-I'BI suicide
attempts are caused by TBI, thus providing an upper bound. For the low-cost scenario,
we assumed that none of the post-I'Bl suicide attempts is caused by TBI and therefore
that the cost is not attributable to the condition.

To estimate the costs associated with suicide, we included the average medical
cost for each attempt and the value of a statistical life when death occurs, as was done
in the microsimulation model. The estimated cost of medical treatment for suicide
attempts was taken from a recent article by Corso et al. (2007) showing the medical
cost in 2000 dollars for a fatal suicide attempt ($2,596), a nonfatal hospitalized suicide
attempt ($7,234), and a nonfatal, nonhospitalized suicide attempt ($1,139). We inflated
the medical costs to 2005 dollars and used a weighted average cost of nonfatal attempts
that are hospitalized (53 percent of cases) and nonhospitalized (47 percent of cases).™
Assumptions regarding the number of suicide attempts, deaths, and associated costs
are shown in Table 6.15.

Productivity Reductions and Associated Costs. TBI can influence productivity in
two distinct ways. First, it can reduce employment, as patients deal with treatment and
rehabilitation or adjust to new limitations caused by the injury. Second, it can reduce
the amount of work that can be done while on the job, because of limitations caused
by the injury. Our estimate of lost productivity attempts to measure productivity losses

Table 6.15
Suicide Attempts, Fatal Attempts, Associated Medical Costs, and the
Value of a Statistical Life

Number of Attempts?  Medical

Costs per Value of
Suicide Attempts High Low Attemptb Statistical Life®
Nonfatal Attempts
Mild cases 0 0 $4,937 N/A
Moderate/severe cases 25 0 $4,937 N/A
Fatal attempts
Mild cases 0 0 $2,933 $7,057,700
Moderate/severe cases 2 0 $2,933 $7,057,700

NOTE: N/A = Not applicable.

@ SOURCE: Calculations based on Simpson and Tate (2002).
b SOURCE: Corso et al. (2007).

CSOURCE: Wallsten and Kosec (2005).

14" The weights are based on a personal communication with Ted Miller and unpublished data provided by
Eduard Zaloshnja, Pacific Institute for Research and Evaluation, supporting Finkelstein, Corso, and Miller
(20006).
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associated with time unable to work and lower production when on the job. First, to
capture reduced employment, we used information from a study by Boake et al. (2005)
comparing the rate at which civilians return to work after experiencing a mild or mod-
erate TBI with that of civilians experiencing a trauma not involving a head injury.
Thus, the study attempts to isolate the effects of head trauma independent of other ele-
ments of trauma. The study follows patients treated with both injuries and assesses the
number of people who are able to return to work at one month, three months, and six
months post-injury. The results are presented by TBI severity and, in the case of mild
TBI, those admitted to a hospital versus those treated in an emergency department and
discharged. From these, the fraction of patients suffering from TBI who remain unable
to work can be easily calculated. We used linear interpolation to construct rates of not
working at months two, four, and five. We then combined information from this study
with that reported by Salazar et al. (2000), who find that 90 percent of military per-
sonnel with moderate to severe closed head injury were employed one year post-injury.
Using linear interpolation between this one-year mark and Boake et al’s six-month
estimate, we were able to fill in the rate of TBI-caused unemployment for each month
in between. Table 6.16 shows the unemployment rates associated with TBI injury.

As noted above, the second way productivity might be affected by TBI is through
reduced production by those who return to work with TBI. Wages are typically used as
a measure of a worker’s marginal productivity (or incremental production) on the job,
because they represent what the firm is willing to pay the individual to work. To gener-
ate an estimate of reduced productivity on the job, we need information on the number
of people who return to work with a serious disability caused by TBI and the extent to
which this impacts their productivity. Very little evidence is available on which to base
such an estimate. Johnstone, Mount, and Schopp (2003) found in one civilian popula-
tion that average income among individuals with TBI was 48 percent lower one year
after injury. And Brooks et al. (1997) suggest that 34 percent of hospitalized survivors
of TBI injuries were still disabled one year after the injury.

Given the scarcity of information, particularly for the military population, we
assumed that only individuals with a moderate/severe TBI injury were likely to expe-

Table 6.16
Unemployment Rates Associated with TBI Injury
Percentage Percentage Percentage Percentage
Unemployed at Unemployed at Unemployed at Unemployed at
1 Month? 3 Months? 6 Months? 1 Year?

Mild TBI ED only 0.54 0.34 0.32 0.1

Mild TBI (hospitalized) 0.61 0.38 0.29 0.1
Moderate TBI (hospitalized) 0.85 0.65 0.6 0.1

8 SOURCE: Boake et al. (2005)
b SOURCE: Salazar et al. (2000)
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rience long-term disability severe enough to affect their income. Furthermore, we
assumed that only those people who were unable to return to work after being off work
for six months or longer would experience a reduction in pay, equivalent to a 48-per-
cent annualized reduction.

Information on annual income converted to monthly income (by dividing by
12) was used to estimate the cost associated with lost productivity when consider-
ing both time spent not working and reduced productivity on the job. Because aver-
age income varies depending on the individual’s military status, we obtained separate
average-income figures for those in active duty and Reserve, and those who have left
the military. The average income for reservists, $33,465, was taken from Wallsten and
Kosec (2005), who calculate the average wage of reservists based on a weighted aver-
age of wages earned in civilian occupations by reservists in 2005. We took this aver-
age reservist income and added in Reserve personnel pay received from DoD, where
Reserve personnel pay was calculated for an E-5 with 5 to 7 years of service. Based
on these calculations, the average income for Reserve personnel was estimated to be
$36,977. For active duty personnel, the average income, $61,460, was taken from the
GAO Military Compensation Report (GAO, 2005) for 2004 and inflated to 2005
dollars. This compensation reflects cash compensation in the form of basic pay, hous-
ing allowances, and special incentives. For those who left the military in 2005 after
returning from deployment, we used information on average income generated from
full-time workers who are part of the 2005 National Compensation Survey (NCS),
conducted by the Bureau of Labor Statistics (Department of Labor, 2006). According
to the NCS, average annual income for 2005 was $39,629.

Estimates of the Cost of Deployment-Related TBI in 2005
Using the data and methods described above, we estimated the cost of deployment-
related TBI to be between $90.6 and $135.4 million in 2005.

Table 6.17 presents the total and per-case cost estimates for 2005 overall and by
injury severity for each cost category. As can be seen within and across cost categories,
costs vary substantially by severity of injury. For mild TBI, the per-case cost for 2005
was estimated to be between $25,571 and $30,730. Because this estimate was built
from diagnosed mild TBI, it likely reflects the cost of the more serious mild cases.
Some cases of mild TBI go undiagnosed and untreated. These cases may incur some
costs, but the costs will likely not be as high as those reported here. Since individu-
als who screen positively for probable TBI but who have not accessed the health care
system or received a formal diagnosis may incur fewer costs, it would be inappropriate
to apply these cost-per-case figures to the prevalence estimates for probable TBI dis-
cussed in Chapter Four. For moderate/severe cases, we estimated a range of $252,251
to $383,221.

In addition, we saw differences in the key cost drivers between mild and moderate/
severe cases. For mild cases, Figure 6.6 shows that productivity losses account for 47
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Table 6.17
Total and per-Case Costs of Deployment-Related TBI in 2005

Overall Mild Moderate/Severe

High Low High Low High Low

Treatment Costs
Hospital acute care $14,328,355 $6,918,625 $4,119,778 $2,922,792  $10,208,577 $3,995,833

Inpatient $1,952,535  $1,952,535 0 0 $1,952,535 $1,952,535
rehabilitation

Outpatient $906,734 $376,941 $414,836 $172,453 $491,898 $204,489
rehabilitation

Mortality Costs
TBI-related deaths $88,715,289 $66,709,380 0 0 $88,715,289 $66,709,380

Suicide Costs

Deaths from $14,721,421 0 0 0 $14,721,421 0
suicide
Suicide attempts $123,533 0 0 0 $123,533 0

Productivity Costs

Unemployment $13,465,192 $13,465,192  $4,039,099 $4,039,099 $9,426,092  $9,426,092
(lost productivity)

Reduced wages for  $1,206,715  $1,206,715 0 0 $1,206,715  $1,206,715
those working

Total cost of TBI $135,419,773 $90,629,389  $8,573,713  $7,134,344 $126,846,060 $83,495,045

Total cost per case $222,000 $148,573 $30,730 $25,571 $383,221 $252,251
of TBI

percent to 57 percent and treatment accounts for 43 percent to 53 percent of total costs.
Mortality and suicide costs are assumed to be zero for mild-TBI cases. For moderate/
severe cases (Figure 6.7), mortality is the largest cost component, accounting for 70
percent to 80 percent of costs, while productivity losses account for 8 percent to 13
percent, treatment accounts for 7 percent to 10 percent, and suicide accounts for up to
12 percent of total costs.

The estimates presented thus far represent the costs of deploymentrelated TBI
cases in 2005. We used an adjusted per-case cost estimate for 2005 to generate a total
cost of all deployment-related TBI cases identified since September 2001 (2,726) as
reported in Serve, Support, Simplify, the report of the President’s Commission on Care
for America’s Returning Wounded Warriors (2007, p. 2). We adjusted the 2005 per-
case cost estimate by eliminating the residual moderate/severe TBI cases from prior
years, so that the per-case cost just reflects the costs incurred in the first year post-
injury. This is done primarily because we did not have good information on the timing
of the 2,726 TBI cases or on the pattern of treatment and productivity losses beyond
one year. From the testimony of CBO Director Orszag, we assumed that one-third of
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Figure 6.6

Total Cost of Mild TBI, by Cost Component and High/Low Scenario
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the total cases are moderate/severe and the remaining two-thirds are mild (House of
Representatives, 2007). The estimates, shown in Table 6.18, indicate that total costs
for TBI range between $554 million and $854 million, with moderate/severe cases
accounting for approximately 92 percent of the total.

Several caveats regarding the total cost estimates must be considered. First, as
noted above, the per-case cost includes only the costs incurred during the first year
post-injury. For mild cases, this is probably reasonable. For moderate/severe cases, how-
ever, this is likely to understate the costs because it does not include the cost of treat-
ment or any reduction in productivity that extends beyond the first year. Second, this
estimate assumes that the per-case costs are constant over time; in reality, it is possible
that medical technologies used to treat TBI changed over time, which would have an
effect on costs. However, because we are considering a relatively short time frame (2001
through 2007), the effect of this assumption on the overall estimate is mitigated.

Limitations

A number of important caveats are associated with our general estimation strategy
that should be noted. First and foremost, the estimates are imprecise because we did
not have access to high-quality data on which to formulate many of the inputs in this
calculation. Most findings were drawn from studies or cost information related to civil-
ian patients, who likely experience very different types of TBI that could require very
different treatment resources. Furthermore, the cost of those resources might differ for
civilian versus military populations. Given the scarcity of reliable information related
to the prevalence, treatment, and costs of TBI in the military, such assumptions are
necessary. They clearly, however, introduce a conservative bias into the overall estimate
that needs to be kept in mind when discussing the final cost estimates.

A second limitation is that the estimate is not comprehensive because we were
unable to include a number of important cost categories, such as caregiver burden,
substance abuse co-morbidity, TBI-related health problems, violence, and family func-
tioning owing to a lack of data. Finally, our estimates include only costs incurred in a
given year. Many of the effects and associated costs of TBI, particularly for those with
moderate/severe injuries, will continue in the long term. We attempted to address this to

Table 6.18
Total Cost of Deployment-Related TBI
Mild Moderate/Severe Total

High Low High Low High Low
Number 1,800 1,800 926 926 2,726 2,726
of cases
Per-case $30,730 $25,571 $862,621 $549,183 $313,317 $203,438
cost

Total $55,314,277  $46,028,025 $798,786,794 $508,543,345 $854,101,071 $554,571,370
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some extent by including a fraction of moderate/severe cases that occurred in 2003 and
2004 in the 2005 estimate. However, we expect that this is insufhicient to capture the
full costs of TBI in 2005. There are probably people who experienced a TBI between
2001 and 2003 who are still receiving treatment and who are incurring productivity
losses. Therefore, our estimate, even the high scenario, is likely conservative.

Discussion

Despite these limitations, we believe that the estimates presented here provide useful
information to policymakers regarding the costs associated with deployment-related
TBI. The estimates show that the costs are substantial and are driven primarily by the
loss of life and loss of productivity associated with TBI, rather than the treatment costs.
The productivity losses could be mitigated by improving access to high-quality treat-
ment for TBI. Rehabilitative services designed to help individuals increase functionality
and return to work could increase employment and income among those employed.

A particularly striking result of this analysis is the fact that costs associated with
mild TBI are an order of magnitude lower that costs associated with moderate or severe
TBI. Based on our review of the evidence, we have little reason to believe that mild
TBI would be associated with mortality—a large driver of costs for severe and moder-
ate TBI. Moreover, mild TBI may not require inpatient rehabilitation. Given these very
large differences in both costs and mortality outcomes, this analysis raises the ques-
tion of whether it makes sense to group mild TBI with moderate and severe TBI when
making policy decisions about how to care for injured servicemembers.

Conclusion

The costs associated with mental and cognitive conditions stemming from the conflicts
in Afghanistan and Iraq are substantial. On a per-case basis, two-year post-deploy-
ment costs associated with PTSD are approximately $5,904 to $10,298, two-year
post-deployment costs associated with major depression are approximately $15,461 to
$25,757, and two-year post-deployment costs associated with co-morbid PTSD and
major depression are approximately $12,427 to $16,884 (at 2007 price levels). These
costs vary depending on whether or not we include the value of lives lost to suicide in
our estimates; because suicide is a rare and uncertain event, cost estimates that exclude
suicide-related mortality costs are more precise.

Annual costs associated with traumatic brain injury are even higher, ranging from
$25,571 to $30,730 per case for mild cases in 2005 (or $27,259 to $32,759 at 2007 price
levels') and from $252,251 to $383,221 for moderate/severe cases in 2005 ($268,903

15 We converted 2005 costs to 2007 levels using the July Consumer Price Index (CPI; the annual CPI for 2007
was not available as of this writing). The specific conversion ratio that we used is: 208.3/195.4 = 1.07.
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to $408,519 at 2007 price levels). These estimates include treatment costs and costs
associated with suicide, lost productivity, and death. However, our cost figures omit
downstream costs stemming from substance abuse, domestic violence, homelessness,
family strain, and several other factors. We also did not consider costs associated with
implementing evidence-based treatment on a large scale (e.g., outreach, provider train-
ing) or spillover costs that might stem from increased contact with the health care
system among veterans in need of mental health care.

Translating these cost estimates into a total dollar figure is challenging because
there is uncertainty about the total number of cases in a given year, as well as the
severity of those cases and the extent of co-morbidity among the three conditions.
Despite these caveats, we estimated that the total cost of TBI in 2005 ranged from
$90.6 to $135.4 million in 2005, which is equivalent to $96.6 to $144.4 million at
2007 prices. We applied an adjusted per-case cost to the total number of deployment-
related TBI cases to generate an estimate of the total one-year post-deployment costs,
which range between $591 and $910 million (2007 dollars). Within the first two years
after returning from deployment, we estimate that costs associated with PTSD and
major depression for 1.6 million servicemembers could range from $4.0 to $6.2 bil-
lion, depending on whether we include the costs of lives lost to suicide. These costs are
for the number of servicemembers deployed since 2001 and the total number of TBI
cases identified as of June 2007. Because total cost estimates are based on historical
deployments and identified TBIs, most of the costs included in these estimates have
already been incurred. However, since the conflicts in Afghanistan and Iraq are ongo-
ing and the consequences of psychological and cognitive injuries may last for many
years post-deployment, these figures are an underestimate of the total costs that will be
incurred in the future.

Our results also suggest that lost productivity can be a large driver of costs. For
PTSD and major depression, 55.3 to 94.5 percent of total costs can be attributed to
reduced productivity; for mild TBI, productivity losses may account for between 47
and 57 percent of total costs. VA disability payments are intended to compensate vet-
erans with Service-connected disabilities for reduced wages; as a result, these high pro-
ductivity losses could potentially become the responsibility of the VA. Because severe
TBI can lead to death, mortality is the largest component of cost for moderate to severe
TBI, accounting for 70 to 80 percent of total costs.

The microsimulation model that we developed for PTSD and major depression
suggested that there are potential cost savings associated with evidence-based treat-
ment within the first two years after a servicemember returns to the United States, even
without accounting for downstream costs stemming from substance abuse, homeless-
ness, and other factors. In our estimates that include the cost of lives lost to suicide,
we predict that evidence-based treatment for PTSD and major depression could save
as much as $1.7 billion within two years post-deployment, or $1,063 per returning
veteran. These cost savings come from increases in productivity, as well as reductions
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in the expected number of suicides. The benefits of evidence-based treatment are most
pronounced for major depression; the benefits of evidence-based treatment for PTSD
and co-morbid PTSD and major depression are sensitive to whether or not we include
the value of lives lost to suicide in our cost estimates.

These findings lead to several recommendations regarding caring for veterans, as
well as for understanding the costs associated with war-related psychological and cog-
nitive injuries. First, cost studies that do not account for reduced productivity may sig-
nificantly understate the true costs of the conflicts in Afghanistan and Iraq. Currently,
there is limited information on how mental health conditions affect career outcomes
within DoD. Given the large association between mental health status and productiv-
ity found in civilian studies, research that explores how active duty personnel’s mental
health status affects career outcomes would be valuable. Ideally, studies would consider
how mental health conditions influence job performance, promotion within DoD, and
transitions from DoD into the civilian labor force. In this chapter, we used data from
civilian studies to estimate the relationship between a mental health condition and
productivity among active duty personnel—in the absence of other information, these
estimates are valuable. However, they could be improved upon with better data.

If our estimates of productivity loss are appropriate for the active duty population,
our findings suggest that—from a societal perspective—evidence-based treatment for
PTSD and major depression would pay for itself within two years. Given these results,
investments in evidence-based treatment might make sense from DoD’s standpoint not
only because of higher remission and recovery rates but also because it would increase
productivity of servicemembers. Hoge, Auchterlonie, and Milliken (2006) show that
retention within DoD is higher among those without a deployment-related mental
health condition. More generally, to the extent that DoD and the VA demonstrate a
commitment to providing injured servicemembers the most effective care, as well as
minimizing costs that accrue to disabled servicemembers, retention and recruitment
might be improved. Increased productivity among servicemembers who have separated
from DoD might also be a policy goal because higher productivity reduces the need
for disability payments, which are intended to offset lower earnings among service-
members who have a reduced ability to work because of a Service-connected disabil-
ity. Finally, as a society, we may benefit by investing in evidence-based treatment for
returning servicemembers, not only because it is our responsibility to provide these
individuals with effective treatment but also because doing so may reduce downstream
costs stemming from unemployment, need for disability payments, and public assis-
tance. Had we been able to account for omitted cost components—such as substance
abuse, domestic violence, and homelessness—the savings to society would likely be
even greater.
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Appendix 6.A: Model Map

NOTE: r* denotes a random number that is drawn separately for each bullet. Day I
refers to the first day home following deployment.

1. Create synthetic cohort.

* Determine the number of individuals returning from OIF/OEEF.

* Assign age, gender, race, education, branch, reserve status, rank, and civilian labor
force status (if individuals leave full-time active duty; based on March 2007 Cur-
rent Population Survey).

* Reservists immediately transition to nonmilitary civilian status on Day 1.

2. Assign mental health status at return.

* To reduce computing time, we ran a simulation with a relatively high number
of individuals with mental health conditions and then weighted costs to reflect
prevalence estimates derived from the literature (15 percent of all individuals get
PTSD within two years, 50 percent of all PTSD is co-morbid with depression,
and 7.2 percent of individuals get depression alone).

* Randomly assign 60 percent of the sample to PTSD; 20 percent will have PTSD
on Day 1 and 40 percent will have PTSD onset during the simulation (the quar-
ter for delayed-onset PTSD is determined randomly).

* 50 percent of those with PTSD will also have co-morbid depression (if it is
delayed-onset PTSD/depression, the depression will be delayed, too).

* Randomly assign depression alone to 75 percent of the sample that will not have

PTSD during the simulation.
3. Allow instantaneous attrition for full-time active duty.

 If 7*<A* individual leaves military on Day 1.

* A* is based on Hoge, Auchterlonie, and Milliken (2006) and depends on mental
health status.

* Individuals who leave the military at this point do not enter the Reserves.

The remaining sections of this model map describe what happens in every quarter (Q).
The simulation used for this monograph is based on two years (Q, — Q,).

4. Did the individual attempt suicide in Q2

* Ifindividual has a mental health condition and 7*<S*, he or she attempts
suicide.
* S*is based on Gibbons et al. (2007) and varies by age.
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* Because attempt probabilities are annual and the model is updated quarterly, we
randomly chose the quarter when a suicide attempt can occur.

5. Did the individual complete suicide in Q?

e Ifindividual attempts suicide and 7*<F*, the suicide attempt is fatal.

e F* varies by military status. (F* equals 8.6 percent for active duty personnel and
4 percent for non—active duty or discharged personnel; various sources.)

* Suicide is the only way someone can die in the model.

6. What was the individual’s civilian labor force status (CLFS) during Q ?

e Irrelevant if full-time military, because we assume no moonlighting.

* Initial CLES (full, part, or unemployed) is based on distribution of veterans in
the 2007 CPS.

* CLFS can change only when an individual experiences a change in mental health
status. These probabilities are based on Savoca and Rosenheck (2000).

7. How much did the individual earn in Q2

 Military pay for active duty servicemembers and reservists is taken from official
military pay tables (depends on rank and years of service).

* Full-time military personnel also receive a subsistence allowance (depends on
rank) and a housing allowance (depends on number of dependents; we use a
weighted average).

* Civilian wages for non—active duty and discharged servicemembers come from
wage regressions based on veterans in the 2006 CPS. Predictors include age,
gender, race/ethnicity, education, and marital status (this last variable is not
tracked in the simulation, and we impute the sample average).

* We ran separate regressions for full- and part-time workers.

* 'Those who are unemployed were assigned a wage = 0.

e For individuals with a mental health condition, wages were decremented based on
rates reported in Savoca and Rosenheck (2000).

* Wages in quarter of fatal suicide (and in subsequent quarters) = 0.

8. Did the individual enter mental health treatment in Qz

* To reduce computing time, we ran a simulation with a relatively high number
of individuals entering treatment and then weighted costs to reflect estimates
derived from the literature.

¢ If individual has a mental health condition and 77*<0.66, the individual receives
treatment.
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¢ If individual receives treatment and 72*<0.50, the individual receives evidence-
based treatment instead of usual care.

* In our status quo estimates, we re-weighted so that 30 percent of individuals
with mental health conditions receive treatment and 30 percent of treatment is
evidence-based.

e If treatment in Q_has an effect, we assumed that we would not see that effect
until the beginning of Q_

e If treatment in Q, is unsuccessful, the individual has an 80 percent chance of
continuing the same course of treatment in Q_,

 Individuals cannot switch between evidence-based treatment and usual care.

9. Did the individual leave full-time active duty at the end of Q2

e If r/*>A*, individual leaves DoD.

e A* is based on data reported by Hoge, Auchterlonie, and Milliken (2006), and
it varies depending on mental health status and length of time since returning
home.

* Attrition only occurs at the end of a quarter.

e If individual has a nonfatal suicide attempt and 72*<0.80, the individual leaves
military.

10. Did the individual leave full-time active duty and enter the Reserves at the
end of Q2

* Ifindividual leaves DoD and »*<R*, individual joins the Reserves.
e R*varies depending on rank and branch.
* Individuals leaving because of suicide attempt do not enter the Reserves.

11. Was individual promoted to a higher rank at the beginning of Q_?

* 'This is not a function of mental health.

* Everyone in the military is eligible for a promotion.

 If 7*<P* individual is promoted.

* P*isbased on the Defense Manpower Requirements Report (Department of Defense,
OUSD, 2007) and varies depending on rank and branch.

* Because promotion probabilities are annual and model is updated quarterly, the
quarter of promotion consideration is randomly assigned across the year.

* Individuals can be promoted only once during the simulation.
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12. What was the individual’s mental health status at the beginning of Q.2

Depends on whether treatment was received in Q. the effectiveness of that
treatment, and the natural course of the disorder (remission, delayed-onset, and
relapse).

If »1*<T™, person remits.

T* varies with treatment and type of mental health condition.

If 72*<E*, then person relapses.

E*varies with illness, and in some specifications, with treatment.

Because relapse probabilities are biennial and model is updated quarterly, the quar-
ter of relapse consideration is randomly assigned across a two-year period after the
illness remits. In some cases, the quarter of relapse consideration is greater than
eight; thus, the individual does not relapse during the simulations.

If quarter of delayed-onset PTSD or PTSD/depression = t, illness begins at the
beginning of Q_,.
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Appendix 6.B: Model Architecture, Assumptions, and Parameters

Model Dynamics

Our model has a two-year time horizon, and the information in the model is updated
quarterly. At the beginning of the model, each individual is assigned a mental health
status and probability of getting evidence-based or usual care conditional on mental
health. Modeled individuals are then assigned an employment status (active duty,
employed full-time or part-time in the civilian sector, or not employed), a wage rate
conditional on employment, a probability of having a suicide attempt, and a prob-
ability of death conditional on a suicide attempt. We assumed that all servicemembers
of the Reserve Component immediately return to civilian status when they return
from OEF or OIF (this is the entry point into the model). Mental health status affects
employment, treatment entry (only individuals with mental health conditions may
enter treatment), and suicide-related outcomes. Mental health treatment affects the
probability of recovering from a mental health condition, and—in some scenarios—
the probability of relapse.

At each quarter, individuals make transitions across mental health status, treat-
ment status, and employment status. Lower employment probabilities, wage reduc-
tions, suicide risks, and an increased probability of military attrition were assigned to
individuals who suffer from a mental health condition.

Modeled Individuals

We populated our model using a cohort of “synthetic” individuals who have returned from
deployment to Iraq or Afghanistan at the rank of E-5.! These individuals were assigned
race/ethnicity, gender, educational attainment, component status (Reserve/Guard or
active duty), and military branch (Army, Navy, Air Force, or Marine Corps). Gender,
component, and branch assignments were based on data on servicemembers completing
OIF deployments in 2005 (Medical Surveillance Monthly Report, 2007). Education levels
for E-5s were based on data reported by the Congressional Budget Office (2004) and the
Defense Manpower Data Center (2000); race/ethnicity assignments were based on the
racial and ethnic distribution of all enlistees in 2005 (DoD, OUSDPR, 2005). Because
we did not have access to data describing the joint distribution of age, rank, and years of
service among returning veterans, we made the simplifying assumption that everyone in
our synthetic cohort is a 25-year-old enlistee with 5 to 7 years of service, returning from

1 This is likely an underestimate of the number of E-5s returning from OIF or OEF in 2005. If we assume that

50 percent of the E-5s or E-6s completing OIF deployments in 2005 were E-5s, we get over 52,000 troops from
all four branches for OIF alone (Medical Surveillance Monthly Report, 2007).
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the conflict at a rank of E-5.2 In sensitivity analyses, we considered alternative combina-
tions of age, rank, and years of service, including officer-level ranks.

States. The model contains 31 states defined by employment status, mental health
status, mental health treatment status, and suicide-related death. Figure 6.B.1 illus-
trates the states in the model, with arrows indicating possible transitions across states.>
A mental health condition can be any one of three conditions: PTSD, major depression,
or co-morbid PTSD/major depression. As a simplifying assumption, we constrained
individuals from switching across conditions. This implies that, while some individuals
in our model have a single mental health condition and some have co-morbid mental
health conditions, no one with a single condition will ever develop co-morbid condi-
tions, and no one with co-morbid conditions will ever recover from one co-morbidity
but not the other.

Mental Health Status Assignments. An individual’s initial assignment into a
mental health state is based on prevalence data reported in Hoge et al. (2004) and
Grieger et al. (2006). We assumed that, immediately after returning from OEF/OIF,
5 percent of the sample has PTSD and 7 percent of the sample has major depression
alone. Delayed-onset PTSD can develop at any time during our two-year time hori-
zon, such that an additional 10 percent of the sample will develop PTSD during the
two-year period considered in the model. This rate of growth in PTSD over time cor-
responds to growth rates reported in Wolfe et al. (1999) in an 18-to-24-month analysis
of PTSD among veterans of the first Gulf War. In addition, the rate is roughly consis-
tent with Milliken, Auchterlonie, and Hoge (2006), who report that 6 percent of Army
soldiers meeting screening criteria for PTSD immediately after return from OIF, with
an additional 8 percent meeting screening criteria at a median of six months later. Our
model assumptions also imply that 50 percent of individuals with PTSD develop the
condition after six months, a figure that is consistent with rates of delayed-onset PTSD
among military populations reported by Andrews et al. (2007).4

From figures reported in Grieger et al. (2006), we assumed that 50 percent of
individuals with PTSD also have co-morbid major depression. Because mental health
outcomes in our model are assigned stochastically, realized rates of mental health con-
ditions will be variable. However, the model is designed so that, on average, 7 percent

2 Age, rank, and years of service are highly interrelated, and all three of these characteristics have a large bear-

ing on wage outcomes—a key element of cost in our model. Given the lack of available data, we felt that it would
be inappropriate to use assumptions to jointly impute these characteristics, since inaccuracies in our imputation
process could have a large effect on projected costs.

3 For ease of presentation, Figure 6.B.1 illustrates only a single, generic mental health condition. The states in

the full model consist of 3 employment states times 1 non-illness state (=3), plus 3 employment states times 3
mental health condition states times 3 mental health conditions (=27), plus death, for a total of 31 states.

4 Andrews et al. (2007) report that, in a sample of six studies of military populations, the weighted average
proportion of PTSD cases with delayed onset of six months was 38 percent. Three of the six studies reported
delayed-onset rates of 50 percent or higher (and a fourth reported a delayed onset rate of 49 percent).
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Figure 6.B.1
Model Dynamics
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of the sample will experience at least one bout of major depression, 7.5 percent of the
sample will experience at least one bout of PTSD, and 7.5 percent of the sample will
experience at least one bout of co-morbid PTSD and major depression during the two-
year projection interval.

Mental Health Treatment and Treatment Assignments. Evidence-based thera-
pies, described in Table 6.B.1, are based on published guidance, recent randomized
controlled trials showing effectiveness, and the 2007 Institute of Medicine report on
evidence-based treatment for PTSD. Because guidance for major depression varies
depending on the severity of the illness and the patient’s response to therapies, we
allowed three potential treatment regimes among those getting evidence-based care
for major depression. Specifically, 37.5 of individuals receiving evidence-based care for
major depression will get regime 1 (drugs only), 37.5 will get regime 2 (psychotherapy
only), and 25 percent will get regime 3 (combined therapy). We assumed that individu-
als receiving combined therapy, as well as individuals receiving evidence-based treat-
ment for co-morbid PTSD/major depression, will take maintenance medication for a
one-year period should their symptoms remit following an episode of treatment.

Usual care for PTSD and major depression, shown in Table 6.B.2, reflects the fact
that it is common for individuals with mental health conditions to receive suboptimal
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Table 6.B.1
Evidence-Based Treatment for PTSD and Major Depression

Maintenance

Medication over Psychotherapy Medication
Condition 12 Weeks over 12 Weeks Required? Source(s)
PTSD only Daily SSRI Ten 75-80-minute No Foa, Davidson, and Frances
sessions of (1999), Institute of Medicine
psychotherapy (2007); Schnurr et al. (2007)
Major depression only
Regime 1 Daily SSRI None No Keller et al. (2000),
. ) Friedman and Detweiler-Bedell
Regime 2 None Ten 45-50-minute No (2004),
sessions of De Maat et al. (2006),
psychotherapy Pampallona and Bollini (2004),
. . . Ludman et al. (2007),
Regime 3 Daily SSRI Ten'45—50—m|nute Yes Whooley and Simon (2000)
sessions of
psychotherapy
Co-morbid PTSD/ Daily SSRI Ten 75-80-minute Yes Foa, Davidson, and Frances

sessions of (1999)

psychotherapy

major depression

NOTE: SSRI = selective serotonin reuptake inhibitor

Table 6.B.2
Usual Care for PTSD and Major Depression

Maintenance

Medication over Psychotherapy over Medication
Condition 12 Weeks 12 Weeks Required? Source(s)
PTSD, 32% get daily SSRI, 3.2 50-minute No Rosenheck and
co-morbid PTSD/  48% get daily SSRI  sessions Fontana (2007),

major depression  for 1 month Simon et al. (2004)
Major 26% get an SSRI; 100% get 1 visit with No Young et al.
depression of these, 60% get a PCP; (2001), Simon

only the recommended  15% get a visit with et al. (2004)

dose and 40%
discontinue after
1 month

a mental health
specialist;

38% get 2 30-minute
sessions of counseling

NOTE: SSRI = selective serotonin reuptake inhibitor; PCP = primary care provider

levels of medication and psychotherapy. In the absence of comprehensive information
on usual care for veterans with co-morbid PTSD and major depression, we assume that
these individuals get the same treatment as individuals with PTSD only.
Employment Assignments. We assumed that individuals in the Reserve Com-
ponent convert immediately to civilian status on returning from OEF/OIF, and that
those in the Active Component remain active for at least three months following their
return home (unless they commit suicide). Those who return to civilian status are
assigned employment probabilities (working full-time, working part-time, or not work-
ing) based on employment probabilities observed among veterans of a similar age range
in the 2007 Current Population Survey. Conceivably, individuals who leave DoD may
be unemployed for several months before finding a job in the civilian sector. Because
we did not have data on employment during this transitional period, we made the
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assumption that employment probabilities are similar to the employment outcomes
found in the CPS veteran population.

Cohort Used for Model Runs. Based on figures reported in the Medical Surveil-
lance Monthly Report (2007), we determined that there were approximately 50,000 E-5s
who returned from OIF in 2005. We initially populated our model with a cohort of
50,000 individuals to represent the actual number of E-5s returning from deployment.
However, it took several hours for our model to run, and we still had a very small
number of individuals receiving evidence-based treatment, causing model results to be
volatile. To address this problem, we reduced the model cohort to 20,000 but allowed
an equal number of people to experience each possible mental health and treatment
combination. We then estimated costs for a cohort of 50,000 people by re-weighting
the costs in each model cell to reflect the expected number of people in each group.

State Transitions. Individuals in the model can move across states, as described by
the arrows in Figure 6.B.1. State transitions in the model include transitions out of the
military, transitions into and out of the civilian labor force, remission and relapse fol-
lowing a mental health condition, transitions into and out of mental health treatment,
and death via suicide. Each of these is described in more detail below.

Transitions out of the Military. Attrition from the military is based on rates
reported by Hoge, Auchterlonie, and Milliken (2006), who found that soldiers and
marines returning from OEF/OIF who meet screening criteria for mental health risk
have greater attrition from DoD than those without mental health risk.5 Specifically,
within one year of return, 21 percent of those with a mental health condition had left
the Service, versus 16 percent of those without. Because the study does not report sepa-
rate attrition rates by type of mental health condition, we assumed that attrition is the
same regardless of condition.

Among those who leave the Active Component, we assumed that a certain per-
centage will join the Reserves. Given the statistics provided by the Army Human
Resources Policy Directorate (also known as the Army G-1), we assumed that 21 per-
cent of enlisted soldiers and 15 percent of Army officers join the Reserves immediately
after leaving the active duty force. Although we could not find data to validate Reserve
transition rates for the other branches of the Services, we communicated with several
DoD researchers who believed that transition rates were substantially lower for the
Navy, Air Force, and Marine Corps. We therefore assumed that, among servicemem-
bers leaving the Active Component of the Navy, Air Force, or Marine Corps, 11 percent
of enlisted personnel and 5 percent of officers directly transition into the Reserves.

5 Mental health risk in Hoge, Auchterlonie, and Milliken (2006) is based on a positive response to any of the
mental health items included in the Post-Deployment Health Assessment (PDHA), including a modified version
of the two-item Patient Health Questionnaire (PHQ-2) and a four-item PTSD screener.
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In addition to their civilian wages, reservists are assigned a drill pay to reflect com-
pensation for military service.® Since we did not have any data on the relationship between
a mental health condition and the probability of joining the Reserves, we assumed that a
mental health condition has no influence on the probability of joining the Reserves. This
assumption is likely to be conservative, given that the civilian studies have found that a
mental health condition can substantially reduce the probability of employment (Ettner,
Frank, and Kessler, 1997; Stewart et al., 2003; Wang et al., 2007).

Transitions into and out of the Civilian Labor Force. Those who have left the
military have a probability of joining the civilian labor force as either a full-time or a
part-time worker, based on probabilities observed among veterans in the 2007 CPS.
When a person has an active mental health condition, we reduced the probability of
employment using figures reported by Savoca and Rosenheck (2000).7 Specifically,
relative to baseline probabilities reported in the CPS, those with PTSD are 8.6 per-
centage points less likely to be currently working, and those with major depression
or co-morbid PTSD and major depression are 7.0 percentage points less likely to be
currently working. We did not allow labor force participation to have an influence on
mental health status.

Remission and Relapse Following a Mental Health Condition. All individuals
in our model have a probability of experiencing remission following the onset of the
mental health condition. Individuals receiving treatment have a higher probability of
remission than those not receiving treatment, and individuals with evidence-based care
have a higher probability of remission than those with usual care. Table 6.B.3 shows
the probability of remission following an episode of treatment for each illness and type
of care.

Conditional on recovery, individuals in our model also have a probability of
relapse. Among those with PTSD or co-morbid major depression and PTSD, 55 per-
cent of those receiving any treatment will relapse within two years, based on rates
reported in Perconte, Griger, and Bellucci (1989). Because few studies have exam-
ined relapse among veterans who have recovered from PTSD, and because the sample
in Perconte, Griger, and Bellucci (1989) may have had unusually severe symptoms,
our lower-bound cost estimate reduces this relapse rate to 25 percent over two years.
Although it is plausible that individuals who received evidence-based treatment might
have lower rates of relapse than individuals who received usual care or no care, we did
not have any data to confirm this hypothesis or to quantify the magnitude of the dif-

6 Drill pay information came from Department of Defense, “Reserve Drill Pay,” Web page, no date-b.

7 Dohrenwend et al. (2006) argue that the data set that Savoca and Rosenheck use (the National Survey of the

Vietnam Generation) overestimates PTSD. If anything, we expected this would bias downward the relationship
between PTSD and labor force outcomes, since respondents flagged as having PTSD will include some individu-
als without a mental health condition.
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Table 6.B.3
Remission Probabilities Following Three Months of lliness

Treatment Assignment

Evidence-Based

Condition(s) Treatment Usual Care No Care Sources

PTSD, co-morbid 39% 30% ~5%°2 Schnurr et al. (2007)
PTSD and major Kessler et al. (1995)
depression Wolfe et al. (1999)
Major 48% 40% 12% Keller et al. (2000)
depression Dimidjian et al. (2006)
alone Ludman et al. (2007)

Wells et al. (1992)
Kocsis et al. (1988)

2 Remission rates were derived from Wolfe et al. (1999).

ferential. As a result, we assumed that the probability of relapse is constant, regardless
of treatment condition.

The baseline relapse rate for major depression is 54 percent over two years, based
on a meta-analysis of 28 studies of relapse following major depression treated suc-
cessfully with cognitive-behavioral therapy (Vittengl et al., 2007). While the average
two-year relapse rate found in this analysis was 54 percent, the range varied between
15 and 85 percent. Moreover, the 54-percent figure does not include relapse rates for
usual care or no care. Melfi et al. (1998) found that patients treated for major depres-
sion with at least four prescriptions of an antidepressant had lower relapse rates over
18 months than patients who discontinued treatment early. However, the propor-
tion of patients experiencing relapse in this study (approximately 26 percent in the
continuous-treatment group and 36 percent in the discontinued-treatment group) was
far lower than the average rate reported in Vittengl et al. (2007). As a result, we used
the Melfi et al. (1998) figures for our lower-bound cost estimate. For our upper-bound
relapse estimate, we inflated the 54-percent baseline figure by 38 percent to get a pre-
dicted two-year relapse rate of 75 percent for individuals with usual care or no care.
The 38-percent inflation rate comes from the relative increase in relapse for those who
discontinued care in Melfi et al. (1998) (i.e., (36/26) = 1.38).

Transitions into and out of Mental Health Treatment. The probability of receiving
treatment conditional on having a mental health condition is a key policy parameter in
our model. As discussed in Chapter Five, rates of evidence-based care are relatively low
in the civilian population, and rates may be even lower among veterans returning from
OEF and OIF. In our “status quo” scenario, we assumed that 30 percent of veterans
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with a mental health condition receive any care and that 30 percent of these individu-
als (9 percent of those who are sick) receive usual care. We then altered these probabili-
ties to evaluate the potential for cost savings if a larger share of individuals received any
treatment and if a larger share of individuals received evidence-based treatment.

We assumed that those who have an unsuccessful treatment episode (i.e., they are
still sick after 90 days of treatment) have an 80-percent chance of continuing treatment
in the next quarter, regardless of whether they received evidence-based or usual care.

Suicide Attempts, Suicide Completions, and Death. The probability of a sui-
cide attempt comes from Gibbons et al. (2007), who report attempted suicide rates
for depressed veterans by age group.® A recent study (Zivin et al., 2007) finds that
depressed veterans with PTSD have a lower probability of suicide than depressed veter-
ans without PTSD. Our baseline estimates use the age-specific attempted suicide rates
reported by Gibbons et al. (2007) for all three mental health conditions—for veterans
between the ages of 18 and 25 with a mental disorder, the annual probability of a sui-
cide is 1.1 percent. In our lower-bound scenario, we discounted this rate by a factor of
0.75 for individuals with PTSD or co-morbid PTSD and major depression, based on
the relative differences in suicide probabilities found in Zivin et al. (2007).?

Conditional on attempting suicide, the probability of death is 8.6 percent, the
rate reported in the 2006 Army Suicide Event Report (U.S. Army, 2007). For individu-
als who have been discharged from DoD, we assumed that the success rate conditional
on an attempt is 4.0 percent (Goldsmith et al., 2002).

We assumed that 80 percent of active duty personnel who have a suicide attempt
will leave the military within 90 days. This assumption stems from conversations with
DoD personnel suggesting a low command tolerance for retaining individuals who
have attempted suicide, as well as a study (Hoge et al., 2002) finding high rates of attri-
tion for servicemembers hospitalized for mental health conditions. We further assumed
that individuals discharged for attempting suicide will not join the Reserves.

DoD Promotion Probabilities. Individuals on active duty have a probability
of being promoted in each quarter, based on promotion rates observed in the 2007
Defense Manpower Requirements Report (DoD OUSDPR, 2006). Tracking promotions
within DoD is important because wage is almost completely determined by an indi-
vidual’s rank. Because the transitions in the Defense Manpower Requirements Report
are reported on an annual basis, we randomly assigned a quarter when eligibility for
promotion and promotion completions will be considered.

8 We used “before treatment” attempted suicide rates reported in Gibbons et al. (2007, Table 5). Veterans in this

study were observed for an average of 297 days prior to treatment. We assumed that the suicide attempt rate rep-
resents an annual probability; this is likely to be a conservative estimate, given that the mean observation period
was slightly less than one year.

9 Zivin et al. (2007) found 90.6 suicides per 100,000 person-years among depressed veterans, compared with

68.2 suicides per 100,000 person-years among veterans with co-morbid PTSD and depression. The ratio of these
two figures, which we used to deflate our age-specific suicide attempt rates for PTSD, is 0.75.
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Costs.

Treatment Costs. The cost of psychotherapy, visits with primary care physicians,
and visits with psychiatrists come from TRICARE and Medicare reimbursement
rates.' Because TRICARE reimbursement rates reported by DoD are state-specific,
we took a weighted average, using counts of the number of deployed troops from each
state (DoD, 2007). TRICARE reimbursement rates were assigned to active duty per-
sonnel, and Medicare reimbursement rates were assigned to those who have left DoD.

Drug costs for DoD personnel come from the Department of Defense Pharmaco-
economic Center (2004), and drug costs for non—active duty or discharged service-
members come from the 2007 Red Book (Fleming, 2006) and Dobscha et al. (2007).
Drug costs vary substantially depending on where an individual seeks treatment.
According to the 2007 Red Book (Fleming, 2006), the price of a 30- to 40-milligram
dose of fluoxetine is approximately $5.34 in the civilian health care sector; this com-
pares with a price of $0.05 for a 40-milligram dose faced by DoD and the VA (Dob-
scha, Winterbottom, and Snodgrass, 2007; DoD Pharmacoeconomic Center, 2004).
While we assumed that all active duty personnel get care through DoD, discharged
veterans can seek care either through the VA health care system or through private
health insurance plans provided by an employer, a spouse’s employer, or an alternative
source. In our baseline projections, we assumed that 35 percent of discharged veterans
seek mental health care through the VA; this assumption is based on a Veterans Health
Administration briefing stating that 35 percent of OEF/OIF veterans have accessed the
VA health system (Veterans Health Administration, 2007). In our upper-bound cost
scenario, we assumed that all discharged veterans get prescriptions through the private
sector; in our lower-bound scenario, we assumed that all discharged veterans get care
through the VA. In all model scenarios, we assumed that everyone who receives an
anti-depressant prescription gets generic Prozac (fluoxetine), one of the least expen-
sive selective serotonin reuptake inhibitors available on the market. This assumption is
conservative, because some individuals will likely receive more expensive, brand-name
drugs. Table 6.B.4 shows the costs for a three-month course of treatment that we esti-
mate for each condition and treatment combination.

Wages. Civilian wages were estimated using a regression framework that draws
on data from the 2006 Current Population Survey. The regression sample is limited to
veterans who are currently working and who report positive earnings. For individuals
with a mental health condition, predicted wages were reduced using rates reported by
Savoca and Rosenheck (2000). Specifically, wages were reduced by 15.75 percent for
individuals with PTSD and by 45.23 percent for individuals with major depression
or co-morbid PTSD and major depression. Savoca and Rosenheck (2000) analyze the

10 TRICARE reimbursement rates were found at TRICARE, “Allowable Charges,” Web page, no date. Medi-
care reimbursement rates were found at Department of Health and Human Services, Centers for Medicare and
Medicaid Services, “Physician Fee Schedule Search,” Web page, no date.
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Table 6.B.4
Treatment Cost Estimates Used in Model

Civilian, Civilian, Civilian,
Condition(s) DoD Baseline Lower-Bound Upper-Bound
Evidence-Based Treatment
PTSD $1,374.48 $1,658.34 $1,334.70 $1,810.80
Major depression $585.56 $1,099.16 $568.75 $1,349.03
Co-morbid PTSD/ $1,392.73 $2,989.13 $1,352.95 $3,759.90
major depression
Usual Care
PTSD $298.19 $444.93 $289.58 $518.11
Major depression $239.57 $294.09 $232.38 $323.16
Co-morbid PTSD/ $298.19 $444.93 $289.58 $518.11

major depression

NOTE: The civilian baseline estimate assumes that 35 percent of discharged personnel get
care through the VA; the lower-bound estimate assumes that all discharged personnel get
care through the VA; and the upper-bound assumes that no discharged personnel get care
through the VA.

relationship between wages and a mental health condition in a population of Vietnam
veterans; however, for major depression, Savoca and Rosenheck’s wage effect is high
relative to similar studies of the civilian population. For example, Ettner, Frank, and
Kessler (1997) find that employed men with a mental health condition have wage rates
that are 9 to 20 percent lower than their counterparts without a mental health condi-
tion. Because Savoca and Rosenheck’s major depression figure may be high, we reduced
the wage penalty for major depression in our lower-bound cost estimate. Instead of a
45-percent wage reduction, our lower-bound estimate assumes a 15.75-percent wage
reduction—this is equivalent to the wage reduction for PTSD and is approximately the
midpoint of the wage reduction found in Ettner, Frank, and Kessler (1997).

Wages for active duty personnel were calculated by adding an individual’s basic
pay, housing allowance, and subsistence allowance as reported by the Office of the Sec-
retary of Defense.!" Because housing allowance varies depending on whether the indi-
vidual has dependents, we took a weighted average, assuming that half of all returning
servicemembers have dependents.'? DoD basic pay is almost completely determined by
rank and years of service. As a result, a mental health condition will not influence DoD
salaries through a direct reduction in wage. However, given the civilian literature sum-
marized in Part III/Chapter Five finding a strong association between a mental health

11 DoD, “Military Pay and Benefits” Web page (DoD, 2008b).

12" This is consistent with Hoge, Auchterlonie, and Milliken (2006), who report that approximately 50 percent
of returning servicemembers are married.
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condition and reduced wages (Ettner, Frank, and Kessler, 1997; Savoca and Rosen-
heck, 2000), higher missed days at work (Druss, Rosenheck, and Sledge, 2000; Kessler,
Borges, and Walters, 1999), and poorer work performance (Wang et al., 2004; LeBlanc
et al., 2007), we thought it was likely that a mental health condition would indirectly
reduce DoD salaries through a decreased likelihood of promotion. Because we had
no data that would enable us to quantify this effect, our baseline scenario assumes
that productivity within DoD is reduced by half of the civilian productivity-reduction
factor found in Savoca and Rosenheck (2000). Thus, for a servicemember with PTSD,
DoD wages were reduced by a factor of 7.88 percent; for a servicemember with major
depression or co-morbid PTSD and major depression, DoD wages were reduced by
a factor of 22.62 percent. In our low-cost scenario, we assumed that a mental health
condition has no effect on wages within DoD.

Suicide Costs. Health care costs attributable to suicide are based on Corso et al.
(2007), who report medical costs associated with suicide attempts and completions
by age and gender. We assumed that medical costs associated with suicide are equiva-
lent for those in DoD and those in the civilian sector. We assessed the cost of lives
lost to suicide using published estimates of the value of a statistical life. Viscusi and
Aldy (2003) review this literature and find that estimates of the value of a statistical
life based on wage-risk trade-offs have ranged from $4 million to $9 million. In an
analysis of the costs of TBI, Wallsten and Kosec (2005) use the midpoint of this range
($6.5 million), but inflate it to represent 2005 dollars using the CPI. We used the same
approach, but we further inflated this value to represent 2007 dollars, leading to a final
estimate of $7,523,602.

Predicted Costs, Ten Model Runs. Table 6.B.5 shows the predicted costs gener-
ated in ten alternate model runs using the baseline assumptions. The first row of the
table (Alternate 1) shows the model results that we report in the main text of this chap-
ter (we report results from this scenario in the main text only because this was the first
run that we generated). A key result stemming from this analysis is that the predicted
number of suicides varies from run to run and that the volatility in suicides can have a
large influence on costs. When we accounted for suicide mortality, total two-year costs
for a cohort of 50,000 E-5s range from $147.3 million to $204.7 million, a difference
of 39.0 percent. In contrast, when we exclude costs related to suicide mortality, our cost
estimates range from $111.0 million to $121.9 million, a difference of 9.8 percent. As
a result of the increased volatility stemming from suicide, we report model results with
and without suicide mortality costs throughout this chapter.

Table 6.B.6 reports means and standard deviations of cost estimates in the high,
low, and baseline scenarios for E-5s, averaged across ten model runs. When calculating
totals and average costs per case, we used the status quo assumptions—30 percent get
treatment and 30 percent of treatment is evidence-based. These estimates are used to
derive Figures 6.4 and 6.5 in the main text. The findings in Table 6.B.6 show that, even

when averaging over a relatively small number of model runs, the model estimates are
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Table 6.B.5
Ten Alternate Model Runs Using Baseline Parameter Assumptions and Status Quo
Treatment Assumptions, Cohort of 50,000 E-5s

Savings from
Evidence-Based Evidence-Based

Total Costs, Treatment, Not Treatment,
Without Suicide Total Costs, with Number of Including Suicide Including Suicide

Savings from

Run Mortality Suicide Mortality  Suicides Mortality Mortality

Alternate 1 $119,829,381 $204,691,652 1 $1,378,881 $86,241,152
Alternate 2 $120,302,270 $183,180,920 8 $1,441,220 $7,406,270
Alternate 3 $114,214,326 $185,743,140 10 -$2,311,974 $69,216,840
Alternate 4 $111,785,505 $147,268,571 4 -$4,864,545 -$56,480
Alternate 5 $113,985,461 $150,395,996 5 -$5,249,990 $15,988,046
Alternate 6 $116,318,535 $157,390,425 6 $2,722,335 -$2,315,775
Alternate 7 $121,951,614 $158,831,390 5 $6,439,314 $29,498,690
Alternate 8 $120,699,597 $192,432,462 10 -$3,434,403 $37,705,962
Alternate 9 $111,664,698 $197,001,200 1 -$5,352,102 $36,747,050
Alternate 10 $111,021,318 $188,043,261 10 -$3,280,032 $43,724,961

NOTE: The status quo treatment assumptions are that 30 percent of individuals with mental health
conditions receive treatment and that 30 percent of individuals receiving treatment get evidence-

based care. Baseline parameter assumptions are reported in Table 6.4.

Table 6.B.6

Average Status Quo Costs Found in Ten Alternate Model Runs,

Cohort of 50,000 E-5s

Baseline Low High

A. Includes Value of Lives Lost to Suicide
Total costs $176,497,901 $49,886,346 $217,512,552
($20,937,686) ($5,675,280) ($16,975,703)
Per-case cost, PTSD $10,151 $8,127 $11,838
($3,359) ($2,597) ($2,422)
Per-case cost, co-morbid PTSD $15,748 $6,688 $19,673
and major depression ($2,741) ($3,555) ($2,948)
Per-case cost, major depression $22,044 $11,512 $27,727
($3,934) ($3,809) ($5,879)

B. Excludes Value of Lives Lost to Suicide
Total costs $116,177,270 $96,789,689 $147,947,486
($4,203,965) ($24,325,303) ($3,355,368)
Per-case cost, PTSD $5,534 $4,145 $6,736
($416) ($520) ($424)
Per-case cost, co-morbid PTSD $11,486 $4,106 $14,606
and major depression ($416) ($801) ($388)
Per-case cost, major depression $14,537 $5,251 $18,856
($408) ($495) ($540)

NOTE: Status quo assumes that 30 percent of individuals with mental health conditions

receive treatment and that 30 percent of individuals receiving treatment get evidence-based

care. Baseline, high-cost, and low-cost parameter assumptions are reported in Table 6.4.
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very stable when we exclude the cost of lives lost to suicide. In the baseline scenario,
the coefhicient of variation (i.e., the standard deviation divided by the mean) is 0.036,
indicating that the variation in model outcomes is small relative to the estimated mean.
However, the coefficient of variation in the baseline scenario is 0.119 when we include
the value of lives lost to suicide. These findings further emphasize the fact that, while
suicide mortality is a large and important component of costs, figures that incorporate
mortality costs associated with suicide are uncertain.
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Part V: Caring for the Invisible Wounds

How can we best provide services for military personnel who are suffering from mental
health and cognitive problems? The answer to that question is the focus of Chapter
Seven. This part of the monograph provides an overview and analysis of our review
of the services and systems of care designed to address PTSD, major depression, and

TBI among servicemembers and veterans who returned from Operations Enduring
Freedom and Iraqi Freedom (OEF/OIF).
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CHAPTER SEVEN

Systems of Care: Challenges and Opportunities to Improve
Access to High-Quality Care
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Introduction

How can we best provide services for military personnel who are suffering from mental
health and cognitive problems? The answer to that question is the focus of Chapter
Seven.

We examine the health care services available to military servicemembers who
have returned from Afghanistan and Iraq with post-traumatic stress disorder or depres-
sion, or who have suffered a traumatic brain injury during their deployment.

We also examine gaps in these services, with the goal of supporting efforts to
meet the mental health and cognitive needs of returning OEF/OIF servicemembers
and veterans. We consider two kinds of service gaps: gaps in access to care and gaps in
quality of care.

A gap in access exists when many individuals who need services are not using
them. Many factors can contribute to underuse of services. Following a conceptual
model commonly used in health services research (Institute of Medicine, 1993), we
organize the contributing factors into two broad domains: (1) structural and finan-
cial aspects of the health service systems (e.g., eligibility rules, financial incentives,
availability of services) and (2) personal and social factors (e.g., individual values and
beliefs, military culture) (see Figure 7.1).

These factors can be either barriers, reducing the probability of service use, or
facilitators, increasing use. Eliminating gaps in access to care will increase use of ser-
vices among those who might benefit from the services.
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Figure 7.1
Health Care Systems Improve Health Outcomes by Facilitating Access to Services That
Provide High-Quality Care

Access barriers or

facilitators Use of services High-quality care Outcomes

Structural/financial Visits Effective Health status

* Eligibility > Procedures )| Safe > Functioning

¢ Financing incentives . . .

S Prescriptions Patient-centered Social consequences

e Availability
Personal/social Timely

e Values and attitudes Efficient

e Military culture Equitable

RAND MG720-7.1

A gap in quality exists when the services that individuals typically receive are
not consistent with high-quality care. Following the Institute of Medicine’s Quality
Chasm reports (Institute of Medicine, 2001, 2006), we define high-quality care as care
that is

* based on the best available evidence and expert consensus about what is most
effective

* safe (the expected health benefit is higher than the expected health risk)

* patient-centered, meaning that the values and preferences of individuals are
respected in clinical decisionmaking and that patients are fully informed partici-
pants in decisions about their treatment

* timely (delays that might be harmful to health are avoided)

o efficient (waste of resources is avoided)

* equitable (care does not vary by gender, ethnicity, geographic location, etc.).

Eliminating gaps between high-quality care and usually practiced care will
improve health outcomes among those who use services.

Figure 7.1 highlights that health outcomes are a function of access ro care that
results in use of services and receipt of high-quality care in the course of using those
services. Thus, maximizing the benefits of health care services requires simultaneously
facilitating access to services and ensuring that the services received are of high quality.
Providing access to services that are not effective or that have unknown effectiveness
may have little or no positive effect on outcomes, and they may incur costs to both the
systems and the individuals who use services. Similarly, high-quality clinical care will
have limited effect on outcomes if access to this care is poor for the broader population
of those who would be expected to benefit from it.
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There are many challenges to facilitating good access to services and ensuring
high quality of care for mental and cognitive health. These challenges exist across the
U.S. health care system and thus are not unique to the systems of care designed to serve
military servicemembers and veterans.

Access and Quality Challenges

Epidemiologic studies of the general U.S. adult population show that, among individu-
als likely to have experienced a mental disorder in the past year, six in ten do not use
any health care services for their mental health problems. Of the four in ten who do use
services, only about half of these receive care from a mental health specialist (Wang,
Lane, et al., 2005).

Good access to mental health care in the United States has long been hampered
by limited mental health benefits in employer-sponsored health insurance and by cost-
constrained publicly funded services that provide access to the most severely disabled
but have limited resources for serving a broader array of problems and populations.
Other long-standing barriers to access include poor availability of specialty mental
health services in rural areas and the difficulties of developing capacities to provide
language and culturally appropriate services for the diversity of Americans.

Thanks to advocacy, education, and growing public awareness, social and per-
sonal barriers to access—including the stigma associated with being viewed as having a
mental disorder and public attitudes and misunderstandings about mental health con-
ditions and their treatments—have lessened over time. However, these attitudes still
significantly affect the willingness of individuals to consider and seek care for mental
health problems.

Studies that have examined the discrepancy between typical health care received
by Americans and high-quality, evidence-based care inevitably find a striking gap, not
only for care of mental disorders but for care of many other medical conditions. In a
large study of adult populations of 12 metropolitan areas of the country, researchers
found that, among those with major depression, about six in ten who used any health
services received recommended care—that is, care meeting standards of professionally
accepted practice guidelines (McGlynn et al., 2003). Similar findings were reported for
stroke, coronary artery disease, and asthma. So large and pervasive is this gap that it is
often termed the “Quality Chasm” by health policy and services researchers, after the
title of a seminal report published by the Institute of Medicine in 2001.

The failure to provide high-quality care is, by and large, not a problem of health
professionals being uncaring or incompetent; rather, poor quality often stems from
multiple and complex failures involving the policy and regulatory environment, coor-
dination among multiple and complex systems of care, the organization of the health
care facility and its staff, information systems, interactions between professionals and
patients, and financial incentives that have perverse effects on quality at all levels—
from patient to system (Berwick, 2002).
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Barriers to access and failures to provide high-quality care are challenges that con-
front health care and mental health care systems generally. However, American leaders,
the Department of Defense (DoD), the Department of Veterans Affairs (VA), and the
public concur that military servicemembers who have served in Afghanistan and Iraq
should receive care of the highest quality. Americans want the nation’s servicemembers
and their families to have good access to appropriate and high-quality health care for
service-related mental health and cognitive problems—both during their active duty
service and after they have returned to civilian life.

With political will galvanized to improve care for mental health conditions and
traumatic brain injury for American servicemembers, there is an historic opportunity
for transformation that can facilitate access to and improve quality of care. But the
magnitude of the challenges should not be underestimated. Mandates that assume
quick, simple solutions to these complex problems are unlikely to significantly affect
the bottom line—more servicemembers getting care that helps them recover from their
mental health and cognitive conditions—even when there is some satisfaction to seeing
things happen quickly.

Lessons from the broader health services field suggest that a sustained systems
approach will be required to make significant advances in care. Such an approach
would encompass a broad perspective—from policy environment, to organization of
the delivery of care, to patient-therapist interaction—concerning the policy levers that
can drive change. This broad perspective would also point toward sustained investment
in an information infrastructure that can support continuous assessment and evalu-
ation and would engender an organizational environment and culture that can learn
from experience and strive toward improvements.

Study Approach
We aimed to address the following questions regarding gaps in care for military ser-
vicemembers and veterans who have been deployed in OEF or OIF:

Access-to-Care Questions

1.  What is the gap in access to care?
2. What structural factors impede or facilitate access?
3. What social, cultural, and personal factors impede or facilitate access?

Quality-of-Care Questions

1. What is high-quality, evidence-based care for the key mental and cognitive
injuries of war?

2. What organizational models are needed to support high-quality care?

3. To what extent are quality standards and processes supported in systems of care
serving servicemembers and veterans of OEF/OIF?
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Our study focused on post-deployment services in the United States for active duty
military servicemembers, including deployed members of the Reserve Components
(reservists and National Guardsmen), and for veterans of OEF/OIF. We examined
both the Military Health System (MHS) and VA health services. In addition, we con-
sidered the broader array of community services that may be available to military ser-
vicemembers and veterans. We did not focus on services provided in theater during
deployments. We recognize that in-theater care, including early intervention and acute
treatment, is very important, but an examination of these approaches and services was
beyond the scope of our effort.

To address the study questions, we reviewed existing published literature and
special reports that focus on services available to military servicemembers and veter-
ans. Our review was intended to provide a broad picture of the systems of care and
services available for care of mental health conditions and TBI, as these systems are
currently organized. We recognize, however, that much change is under way to imple-
ment numerous recent recommendations calling for changes and expansion of services,
through efforts led by the President, Congress, the Department of Defense, and the
Department of Veterans Affairs. Although it was not possible to describe the nature
and extent of change that is being undertaken at present, when relevant, we refer to
published plans to implement recommendations.

To enrich our understanding of these systems of care, we conducted semi-
structured interviews with selected policy administrators and health service system
managers within the MHS and Veterans Health Administration (VHA). Interviews
elicited these leaders’ perspectives on how care is structured and on issues related to
access and quality of care. See Appendix 7.A for details about how we identified inter-
view participants, as well as the content and analysis of those interviews.

We also conducted focus groups with soldiers, marines, reservists, and guards-
men who had returned from deployments, and with some of their spouses, to under-
stand their perspective as consumers of military and veteran health services. We asked
participants about the signs and symptoms of stress that servicemembers experience
when returning from deployment, where they would seek care for these types of signs
and symptoms, and about the types of barriers they might experience in obtaining
services. Appendix 7.B provides additional details about the focus-group methods. We
use selected quotes from the focus-group participants to illustrate points that are con-
sistent with existing literature and government reports, rather than relying on them as
stand-alone evidence.

Finally, we drew lessons from the broader general health and mental health ser-
vices research field to provide a framework for understanding and illuminating both
gaps in care and promising approaches for improving access and quality. This included
a review of the scientific evidence for specific treatments for PTSD, major depression,

and TBI, the details of which are provided in Appendix 7.C.
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We endeavored to review and synthesize information in a way that would shed
light on key gaps in access to and quality of care across the multiple and complex
systems of health care that are available for returning OEF and OIF servicemembers
and veterans. While our review broadly encompassed relevant systems of care from a
national perspective, it did not include a detailed examination of specific treatment pro-
grams, facilities, regions, or installations. We recognize that this broad approach does
not provide insight into the large variation that exists across locales and organizations,
and that there is much to be learned from examining localized examples of innovation,
excellence, and gaps in care. This more-detailed level of examination, however, was
beyond the scope of our effort. Our examination focuses on larger, overarching issues
that need to be addressed within and across the systems to facilitate improvements.

The first part of this chapter is focused on mental health services for PTSD and
major depression; it addresses questions regarding gaps in access to and quality of ser-
vices for these conditions. Because services for TBI primarily fall outside of mental
health specialty care, instead involving acute medical care, neurology, and rehabilita-
tive care specialties, we consider separately gaps in access to and quality of care for TBI,
as a second part of the chapter.

Access to Mental Health Care for PTSD and Major Depression

Barriers that limit access to post-deployment mental health services are addressed in
this section. First, we review the evidence suggesting an unmet need for mental health
treatment services. We then consider structural factors that underpin problems with
treatment access, which include the organization of the DoD and VA health care sys-
tems, limitations in staffing, and challenges to continuity of care. Finally, we discuss
social, cultural, and personal factors influencing attitudes toward seeking mental health
care.

What Is the Gap in Access to Care?
Increasing numbers of U.S. servicemembers serving in Afghanistan and Iraq develop
mental disorders and cognitive injuries while deployed. PTSD is the most preva-
lent mental health condition, affecting between 5 and 15 percent of servicemembers,
depending on who is assessed and when and how they are assessed (see Chapters Three
and Four). Depression also affects a substantial number of servicemembers, with 2 to
14 percent meeting diagnostic criteria for major depression (see Chapters Three and
Four).

Despite the relatively high prevalence of mental health conditions among deployed
servicemembers, information about their access to mental health services, both in-
theater and post-deployment, is limited. However, available data point to substantial
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unmet need for services (see Figure 7.2). The research findings on mental health service
utilization referred to in this chapter are listed in Appendix 7.D.

Mental Health Needs During Deployment. Only about one-third of OIF sol-
diers and marines who screened positive for a mental health condition reported receiv-
ing mental health care while deployed (U.S. Department of the Army, Office of the
Surgeon General, 2003, 2005; U.S. Department of the Army, Office of the Surgeon
General, Office of the Surgeon, Multinational Force—Iraq and Office of the Surgeon
General, U.S. Army Medical Command, 2006a, 2006b). Not all servicemembers who
screen positive for mental disorders may welcome mental health services, particularly
if there are negative attitudes toward or consequences associated with receiving care.
However, one study found that a similarly low proportion of solders (32 percent) who
were interested in receiving mental health services actually received treatment (Grieger
et al., 2007).

Mental Health Service Needs After Deployment. The need for mental health
treatment does not end when the servicemember returns from deployment. In fact, the
need is likely to increase because conditions such as PTSD may appear months or even
years after exposure to the traumatic event. Only about one-third (23—40 percent) of
military personnel who met screening criteria post-deployment received any profes-
sional help; 13 to 27 percent received care from mental health professionals (Hoge et

Figure 7.2
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al., 2004). These rates are comparable to those found in the general population (Wang,
Berglund, et al., 2005; Wang, Lane, et al., 2005). In our survey (see Chapter Four), we
found that only half of those who met criteria for PTSD or major depression in the past
30 days had seen a physician or mental health provider at least once about a mental
health condition in the past year.

An additional concern is the large proportion of individuals with a post-deployment
health-assessment referral for mental health services who do not receive treatment. The
assessment, which is designed to identify post-deployment health concerns early, entails
completing an online health screening, then having an interview with a medical pro-
vider, wherein the servicemember’s responses are discussed and, if necessary, a referral
for mental health services is provided. (A revised version of this form in September
2007 added questions related to traumatic brain injury.)

Only about half of OEF or OIF veterans with a referral for a mental health prob-
lem listed on the post-deployment health assessment used mental health services (Hoge,
Auchterlonie, and Milliken, 2006; Milliken, Auchterlonie, and Hoge, 2007). Rates of
mental health problems were higher among the Reserve Component than among the
Active Component (Milliken, Auchterlonie, and Hoge, 2007). Most mental health ser-
vices were delivered through mental health clinics; a few were delivered in a primary
care setting (Hoge, Auchterlonie, and Milliken, 2000).

The number of servicemembers receiving a mental health referral following the
post-deployment health screening may be artificially low. Servicemembers say they do
not always report mental health concerns because they fear that doing so might delay
their return home (finding from the focus group). GAO (2006b) also identified that
only one in five of those who met screening criteria for PTSD on the assessment were
referred for follow-up evaluation, indicating that a substantially smaller percentage of
servicemembers who need services upon returning home might actually receive them.
At the same time, others who do not receive referrals still seek care; approximately 15 to
18 percent of individuals who did not receive a referral for mental health services did,
in fact, access services once home (Milliken, Auchterlonie, and Hoge, 2007).

The limited data available suggest substantial gaps between the need and the
desire for mental health services and access to care. Reasons for these gaps include
structural issues, such as the organization of the DoD and VA health care systems;
eligibility requirements for using care; staffing; and information flows. However, nega-
tive attitudes about mental health care or the consequences associated with receiving
care are key access issues for military servicemembers and are the most challenging to
overcome.

To understand access to mental health care for military servicemembers and vet-
erans, we must understand the organization of the health service systems that provide
services to these individuals. Below, we provide a brief overview of health systems that
serve military servicemembers and veterans. In the remainder of the section, we review
structural and personal factors that affect access to mental health care.
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Overview of Health Service Systems

The Department of Defense and Department of Veterans Affairs provide extensive
health care services, ranging from preventive services to the care of multiple combat-
related injuries (polytrauma). DoD’s military health system has two primary missions:
to enhance DoD’s and our nation’s security by providing health support for the full
range of military operations, and to sustain the health of all those entrusted to its
care. This system serves members of the Active Component and their family members,
military retirees and their families, as well as some Reserve Component personnel. In
FY2006, the MHS spent about $41.6 billion on health care (TRICARE, 2007).

The component of the Department of Veterans Affairs that deals with veterans’
health care is the VHA, whose mission is to honor America’s veterans by providing
exceptional health care to improve their health and well-being. As such, the VHA
is designed to provide health care services to eligible veterans of military service. In
FY2006, Congtress appropriated $31 billion for health care to the VHA for its 7.9 mil-
lion enrolled veterans and active duty and retired military personnel and their benefi-
ciaries (Department of Veterans Affairs, 2007e).

In addition to DoD and VA health service systems, servicemembers and veterans
may access mental health services that are generally available in the community. Key
service systems available to servicemembers and veterans are summarized in Table 7.1.

The Department of Defense. The Office of the Assistant Secretary of Defense for
Health Affairs establishes policies, procedures, and standards that govern DoD health
care programs, manages DoD health and medical resources, oversees TRICARE (the
health plan of the MHS), directs deployment medicine policies, and ensures consistent,
effective implementation of DoD policy throughout the MHS. The individual Services
(Army, Navy, Air Force) are responsible for managing and delivering the health care
services in garrison and health care support during military operations.

The MHS provides direct care to its beneficiaries through Military Treatment
Facilities and clinics, supplemented by purchased care through civilian health profes-
sionals, hospitals, and pharmacies, which are financed through managed care contracts
and fee-for-service (FES) reimbursements (TRICARE, 2007).

TRICARE. Roughly 9 million active duty servicemembers, active duty family
members, retirees,' and families of retirees are eligible to receive medical care through
TRICARE (TRICARE, 2007). Beneficiaries have two primary TRICARE options: an
HMO-like plan called TRICARE Prime, which delivers care through military hospitals
and clinics, and contracted civilian network providers; and a fee-for-service plan called
TRICARE Standard. Within Standard, beneficiaries can exercise a preferred provider
option (PPO), TRICARE Extra, which requires that an individual use in-network pro-
viders, but lowers the out-of-pocket co-payment costs to 15 to 20 percent of standard

1 Retirees refers to those servicemembers who retire after a required number of years of service and qualify for

military retirement benefits, including TRICARE.
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Table 7.1
Summary of Systems Providing Mental Health Services

System Services Offered Through (or by) Population

In-Theater: DoD Embedded MH providers/support Active duty forces in theater
(chaplains)
Treatment facilities in theater

Stateside: DoD  Embedded MH providers/support Active duty

(chaplains) Reserve/Guard?
Military Treatment Facility Retired military
(TRICARE) Dependents of active duty, military
Military OneSource retirees, and Reserve/Guard?
Community providers in TRICARE
network
VA VA health facilities and clinics Combat veterans
VA polytrauma centersP Individuals with Service-connected
Vet Centers disability®
Community Private physicians or clinics Access may require employer-
Other community support sponsored health insurance
programs

Public health clinics or providers

SOURCES: TRICARE, 2007; Department of Veterans Affairs Web site.
@ Based on duty status and TRICARE eligibility.

b Active duty servicemembers with multiple combat-related injuries may receive initial
care through the VA polytrauma centers and may transfer back to DoD upon recovery.

€ Access is based on priority rating system and enrollment; for those without rating,
depends on time since separation from service.

dservices may be paid out of pocket or through other insurance.

costs (TRICARE, 2003, 2007). Individuals eligible for TRICARE Standard/Extra
may also receive care at an MTF at no charge on a space-available basis. All active
duty servicemembers, including reservists and guardsmen who are called to active duty
for more than 30 days, are automatically enrolled in TRICARE Prime at no charge.
Active Component servicemembers and activated Reserve Component personnel who
do not live close to an MTF are enrolled in TRICARE Prime Remote, which provides
comparable benefits to TRICARE Prime. Table 7.2 describes these options and their
eligibility requirements for active duty and retired servicemembers.

In FY2006, the MHS direct-care system included 83,800 primary care pro-
viders, 77,300 specialists, 65 inpatient hospitals and medical centers, 412 ambu-
latory medical clinics, and 414 ambulatory dental clinics within the United States
(TRICARE, 2007). However, despite the large number of MHS providers and facili-
ties, many beneficiaries, particularly retirees and members of the Reserve Component,
and their families, rely more heavily on purchased care because they reside outside of

MTF Catchment and Prism areas (TRICARE, 2007).
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Table 7.2
TRICARE Plans for Active Duty Servicemembers and Retired Servicemembers
Plan Description Eligibility
Prime HMO All active duty automatically enrolled.
No charge for active duty personnel. Reserve and Guard eligible if called to
Retired veterans pay to enroll and have  active duty for 30+ days.
applicable co-pays. Retired veterans not eligible for
Must receive care through primary care  Medicare are eligible, at beneficiary
provider unless referred out. level.
Standard/Extra Standard: Fee for service Retired veteran not eligible for
20-25% co-pay; may see any authorized Medicare.
provider.
Extra: PPO

15-20% co-pay.
Must see TRICARE network provider.

Prime Remote  HMO Active duty and activated Guard and
No charge for active duty personnel. Reserve who do not live close to an MTF.
Reserve Select  Similar to Standard/Extra and requires Members of the Selected Reserve. Must
monthly premium. commit to 1 year of service.

What Structural Factors Impede or Facilitate Access to DoD Mental Health Services?

Various Sources of Mental Health Care Are Available. U.S. military personnel
have several options when seeking help for mental health problems: talking with U.S.
military chaplains or mental health practitioners embedded in operational units, seek-
ing counseling offered in community service programs, obtaining mental health ser-
vices provided by MTFs within both specialty mental health and primary care set-
tings, getting information and counseling available through Military OneSource,
and pursuing a range of health and specialty mental health services available from
TRICARE civilian network providers. Other treatment options are also available and
often vary from one military installation to another. The review below is intended to
provide a broad but not exhaustive overview of DoD mental health services available
to servicemembers.

Chaplains. Multifaith chaplains are available to every military unit and may be
uniquely suited as a first point of entry for mental health care. They train and deploy
with units, get to know unit needs, and provide what is called a “ministry of presence.”
Military chaplains ofter nonclinical counseling, which means that it does not rely on
formal psychotherapeutic approaches. Since discussions with chaplains are confidential,
they may serve as “safe havens” for troubled servicemembers who feel they have nowhere
else to turn. Chaplains routinely refer servicemembers to other sources of care and assis-
tance, including formal mental health resources; help implement the Army and Marine
Corps’ return and reunion educational program; and assist in suicide-prevention pro-
grams (Force Health Protection and Readiness Military Mental Health, 2007).
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Unit-Embedded Mental Health Providers. Each of the Services is actively embed-
ding mental health professionals into operational line units. For example, a Marine
Corps program called the Operational Stress Control and Readiness Program, or
OSCAR, integrates mental health teams at the regimental level.? It has been imple-
mented in all three active divisions and will eventually expand to the entire force
(Gaskin, 2007). In addition, the Army is embedding a behavioral health officer and an
enlisted mental health specialist into the new Brigade Combat Team structure to aug-
ment division mental health assets, which include a division psychiatrist and a senior
noncommissioned officer (NCO).

Embedded programs increase access to providers in garrison for servicemembers.
But they may also offer other strengths. According to a stakeholder interview, because
military practitioners learn about the culture in which they are embedded, they are likely
to better understand the challenges, barriers to care, and obstacles that servicemembers
face. More important, mental health professionals may become trusted members of the
operations community. Surveys conducted by the Mental Health Advisory Team have
shown that Army soldiers experiencing significant distress while deployed in Iraq were
three times more likely to turn to a fellow soldier for help than to mental health per-
sonnel (U.S. Department of the Army, Office of the Surgeon General, 2003).

Counseling Within Community Service Programs. Each branch of the military
has community service programs at the local-installation level, including short-term
individual and group counseling, generally provided by civilian masters-level coun-
selors or social workers. The programs offer assistance on issues ranging from combat
stress, anxiety, and sadness to marital and parenting problems and financial difficul-
ties. Servicemembers who present to these programs with a major mental health con-
dition, such as PTSD or major depression, are supposed to be referred to the MTF.
However, many program counselors may provide treatment for less-serious cases of
PTSD or depression. Counseling services offered through these service programs are
confidential: Counseling visits are not recorded or linked to the medical facility; thus,
the encounter is not recorded in the servicemember’s medical record. Mental health
conditions and other problems are reported to command, mainly in cases of suspected
abuse or intention to inflict harm on oneself or others. The availability of such coun-
seling services varies from base to base, as do the background, skills and training of
counseling staff.

Specialty Mental Health Care Within Medical Treatment Facilities. A more
formal avenue for mental health treatment, Medical Treatment Facilities are the pri-
mary source of specialty mental health care for military personnel. Services are tradi-
tionally provided by mental health clinics that are either stand-alone entities or located
in base hospitals. Staff include military and civilian psychiatrists, psychologists, social
workers, and enlisted mental health technicians. Services include diagnostic evalua-

2 A regiment in the Marine Corps is composed of approximately 4,800 marines.
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tions, medication management, and psychotherapeutic treatments for mental health
conditions, such as PTSD and major depression. Treatment sessions are supposed to be
unlimited, and program descriptions found on the Internet frequently assert that walk-
in consultations are available. Treatment slots are primarily reserved for active duty
servicemembers; within MTFs, treatment for retired personnel and families of active
duty personnel depends on availability.

Most MTF-based mental health treatment is conducted on an outpatient basis;
specialized PTSD programs are available only at select installations, such as the National
Naval Medical Center. The Department of Defense also runs a three-week program of
customized PTSD treatment at Walter Reed Army Medical Center. Inpatient psychi-
atric care is available at several MTF locations across the military system.

Mental Health Services in Primary Health Care. A growing trend in both civil-
ian and military sectors is integration of mental health professionals into primary care
medical practices. Integration has several potential benefits, including increased recog-
nition of mental disorders, improved clinical outcomes and satisfaction with care, and
reduction in health care costs (Beardsley et al., 1998; Smit et al., 2006; Katon, Von
Korff, et al., 1995; Katon, Robinson, et al., 1996). Mental health practitioners provide
unique services in primary care settings, including “short, focused assessments; brief
interventions in support of the primary care treatment plan; skill training through
psycho-education and patient education strategies; training in self-management skills
and behavioral change plans; and on-the-spot consultation” (Department of Defense
Task Force on Mental Health, 2007a, p. 18). These responsibilities differ significantly
from the longer-term, more focused services provided by staff in traditional military
mental health clinics.

In response to the findings of the Mental Health Task Force (Department of
Defense Task Force on Mental Health, 2007a), DoD plans to focus on greater adop-
tion of primary care—mental health integration. The Army has implemented the
RESPECT-Mil program in several MTFs. Based on a civilian version of the program,
this intervention integrates efforts of a primary care clinician, a care manager, and a
mental health professional, working in conjunction to manage a patient’s depression.
This program is described in more detail in the Quality of Mental Health Care sec-
tion. In addition, the Navy is instituting Deployment Health Clinics at installations
throughout the Department of the Navy and Marine Corps. Staff will include primary
care providers, psychologists, psychiatrists, social workers, and certified medical assis-
tants. Care for mental health problems, including PTSD, will be a key focus (Koffman,
2007). Because sailors and marines have reason to visit these clinics for purposes other
than mental health issues—e.g., for their annual preventive health assessments and
Post Deployment Health Assessments and Reassessments—the clinics can serve as a
“non-stigmatizing portal of care” (Koffman, 2007, p. 25). Thirteen clinics were opened
in FY2007, and another five clinics were brought online early in FY2008 (Koffman,
2007).
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Military OneSource. Military OneSource is an information and consultation
service offered by the Department of Defense (through the Military, Family, and
Community Policy directorate within the Under Secretary of Defense for Personnel
and Readiness) to servicemembers in the Active and Reserve Components (regardless
of activation status) and their families. Retired or separated servicemembers and their
family members are eligible to receive services at no cost for up to six months after
separation. When a military member has an emotional, family, or adjustment prob-
lem, he or she may call a Military OneSource consultant for assistance. According to
a stakeholder interview, OneSource services are not intended to provide medical treat-
ment for PTSD, major depression, or other major mental health conditions. The con-
sultants triage calls, referring the caller either to a counselor for six prepaid counseling
sessions or, for those identified with a major mental disorder (including PTSD and
major depression), to the appropriate medical care provider, which may be a Military
Treatment Facility, VA hospital, or TRICARE civilian provider. However, triage is not
perfect, and, according to a stakeholder interview, some individuals with these health
conditions may be receiving treatment via the six free counseling sessions.

'The majority of Military OneSource consultants have master’s-level training and
a license to provide counseling or an employee assistance professional (EAP) certifica-
tion. After the initial contact, the OneSource consultant remains in contact with the
military or family member to ensure that the recommended provider connection was
made and that the service was perceived to be satisfactory. The six free counseling ses-
sions are provided by a network of community specialty mental health providers, usu-
ally via office visits, but individuals who live in remote locations, lack transportation or
adequate childcare, or work overseas may receive telephonic counseling sessions. Use of
OneSource resources is confidential; use is not disclosed to the military, unless there is
evidence that an individual may be a threat to him-/herself or others.

Civilian TRICARE Providers. Civilian TRICARE networks are another important
source of mental health care for the military community. Active duty servicemembers
must obtain a referral from the local MTF or service point of contact in remote loca-
tions to receive care from a civilian provider. However, TRICARE civilian networks
do provide an increasing level of services for families, retirees, and active duty ser-
vicemembers stationed far from installations. In addition, several different TRICARE
benefits programs also help fill potential gaps in health insurance coverage for Reserve
Component servicemembers.

TRICARE does not offer specialized PTSD or depression treatment programs.
Instead, beneficiaries can identify locally based providers for treatment through a cen-
tral referral process that can be accessed by Web or by phone. TRICARE will reim-
burse for a maximum of two psychotherapy sessions per week in any combination of
individual, family, or group sessions. Eight sessions are provided without the need for
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referral from a primary care provider.> TRICARE Prime involves no deductible or
co-pay for active duty personnel and their dependents.

Service Availability Is Variable, and Some Gaps Are Reported. With the bur-
geoning patient population, the availability of mental health care at MTFs has come
into question. Several recently published reports attest that servicemembers inter-
ested in accessing mental health care often face long wait lists (Johnson et al., 2007;
Department of Defense Task Force on Mental Health, 2007a). Although these wait
times can vary considerably from one behavioral health clinic to another; the DoD
Mental Health Task Force noted that delays of 30 days for an initial mental health
appointment are not uncommon. The problem with delays is not just a matter of
inconvenience. Timely enrollment in treatment following a decision to seek treatment
is critical to ensuring proper compliance with treatment protocols and successful treat-
ment outcomes. Delays in treatment may “result in people not obtaining treatment at
all” (Johnson et al., 2007, p. 46).

In some cases, the treatment provided is not available to everyone who needs it.
The three-week program of intensive PTSD care by the Deployment Health Clinical
Center at Walter Reed has the capacity to treat only a limited number of patients a year
(Hull and Priest, 2007), likely far less than the number of people who would benefit
from the program.

These challenges in providing services are distributed unevenly across the United
States. “Some communities have adequate numbers of providers who are well-qualified
to care for military personnel and their families. Unfortunately, shortages of qualified
providers in other communities raise significant barriers to the provision of needed
care” (Johnson et al., 2007, p. 43). The Department of Defense Mental Health Task
Force (2007a, p. 44) notes that “too often, the psychological health services available
to servicemembers and their families depend on their location rather than their psy-
chological health needs.”

Providing mental health services for the Reserve Component constitutes a special
challenge. When reservists are deactivated, they return to their homes across the coun-
try. This geographic dispersion can create a significant distance between those needing
care and the MTFs or VA facilities that can provide it. Distance from a facility may
also affect Active Component dependents, because many spouses and their children
move away from installations during deployment and may lose easy access to MTF or
civilian network services.

Unfortunately, DoD’s provider-allocation system cannot systematically assess
where shortages occur. The system is based on services that clinics render. It does not
track suppressed demand (i.e., those who need care but are unable to access it). Indeed,

3 Where necessary, 30 days of hospitalization are permitted per fiscal year for beneficiaries 19 and over, and up

to 45 days are allowed for those age 18 or under. Children and adolescents receive coverage for residential treat-
ment care for 150 days per fiscal year, and partial hospitalizations are covered for up to 60 days.
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one interview contact noted, “Access cannot be measured without first knowing the
need, and we don’t know what the need is.”

Responding to recommendations from the Mental Health Task Force, DoD is
implementing a population-based risk-adjusted model that may more accurately gauge
installation-specific mental health staffing needs. The Center for Naval Analyses will
evaluate and refine the model (Department of Defense Task Force on Mental Health,
2007a).

Challenges in Meeting the Mental Health Demands of Servicemembers. There
are a number of reasons that the military services may have a difficult time provid-
ing servicemembers with full access to mental health care. First, outpatient care in
DoD behavioral health clinics is usually available during standard working hours (i.e.,
0730-1630 or 0800-1700). When units return from deployment, they immediately
begin a new training cycle to prepare for their next rotation in-theater. To obtain a
mental health evaluation or participate in weekly treatment sessions, servicemembers
must take time away from what is already a robust deployment-training tempo. Many
are hesitant to take time away from such training, much less identify the reasons for
their absence. Of surveyed soldiers, 55 percent cited the inability to take time off of
work as a major impediment to seeking mental health care (Hoge et al., 2004). Our
own study also shows concerns about getting time off of work (see Chapter Four).

Second, there are not enough military mental health providers on staff: “The
DoD currently lacks the resources—both funding and personnel—to adequately sup-
port the psychological health of servicemembers and their families” (Department of
Defense Task Force on Mental Health, 2007a, p. 41). The Mental Health Task Force
Report cautions that, absent increased congressional funding, few Task Force recom-
mendations can be implemented.

Third, it is often suggested that uniformed mental health providers offer a service
that cannot easily be replaced by their civilian counterparts. Military providers under-
stand the military culture and the social context in which mental health problems are
manifested, diagnosed, and treated. They are best able to make judgments about fitness
for duty, and they have the requisite credibility to educate commanders and form an
alliance of trust with their uniformed patients.

Unfortunately, it is with these uniformed providers that manpower shortages are
most acutely felt. Available data suggest significant vacancies in prewar mental health
personnel slots for social workers, psychologists, and psychiatrists for the Navy, Air
Force, and the Army (Russell, 2007). The number of active duty mental health pro-
fessionals dropped by 20 percent for the Air Force from FY2003 through FY2007, 15
percent for the Navy from FY2003 through FY2006, and 8 percent for the Army from
FY2003 through FY2005. Data from FY2006 and FY2007 may reveal even larger
declines (Department of Defense Mental Health Task Force, 2007a).

The U.S. military acquires its licensed psychologists and psychiatrists through
internship training programs and Graduate Medical Education residency programs,
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respectively. The psychology internship program is a coveted training slot, and more
highly qualified candidates routinely apply than can otherwise be accepted. However,
this trend is reversing. For the 2007/2008 training year, the Navy filled all ten of its
training vacancies, but the Army filled 13 of 36 slots, and the Air Force, 13 of 24 slots
(Department of Defense Task Force on Mental Health, 2007a). Anecdotal evidence
suggests that psychiatry-residency positions are similarly becoming difficult to fill. If
the new trend continues, its ramifications for providing military mental health care
will be felt for years (Department of Defense Task Force on Mental Health, 2007a).

A related challenge is effective utilization of social workers. Social workers repre-
sent the largest group of mental health practitioners in the nation; in the Army and Air
Force, they are 33 and 38 percent, respectively, of the mental health provider workforce
(Defense Manpower Data Center, 2006). However, in the Navy, social workers consti-
tute only 11 percent of the mental health provider workforce, and they are encumbered
by significant practice limitations. In addition, the Navy is civilianizing all 32 social-
work slots as part of its strategy to decrease end-strength by 30,000 (Arthur, 2007).

Challenges with Recruiting and Retaining Uniformed Providers. Several factors
contribute to problems with acquiring and retaining uniformed providers. To reduce
costs, DoD has cut the number of active duty personnel slots for mental health staff
and has relied more heavily on civilian contract providers. But with the high deploy-
ment tempo, uniformed providers are required to deploy overseas at an increasing rate,
leaving fewer to provide for in-garrison psychological health needs. The result is high
work-related stress for both deployed providers and those remaining behind. MHAT-11
Report (U.S. Department of the Army, Office of the Surgeon General, 2005) docu-
mented that 33 percent of Army behavioral health personnel suffer from high levels
of burnout. “That’s something that we didn’t anticipate five years ago,” observed one
mental health provider.

Comparability of pay and opportunities for promotion are other issues. Medical
officers are eligible for a variety of retention bonuses or special pays. For example,
an anesthesiologist who signs a three-year contract is eligible for a $38,000 bonus.
Psychiatrists are eligible for a $19,000 bonus. The U.S. Navy just recently authorized
a retention bonus for psychologists. However, no such bonuses for psychologists are
scheduled for the U.S. Army (Medical Service Corps, 2002; Military.com, 2007b).
As military officers, psychologists and social workers must also perform well as leaders
and managers to successfully compete for promotion. In addition to being a capable
provider, each must be a capable officer. In the opinion of one commentator, “Being
an outstanding or ‘expert’ clinician in military medicine is not an advantage for pro-
motion . . . ,” particularly for master’s-level clinicians, such as social workers and psy-
chologists (Russell, 2007, p. 16). This situation may be due, in part, to the difficulty of
objectively measuring how well clinicians are practicing,.

Hiring civilian mental health practitioners to provide care within MTFs may
offer a short-term, albeit imperfect, solution to the shortfall in uniformed providers,
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but there are challenges with this option as well. DoD salaries for civilian psycholo-
gists and social workers are not competitive with rates provided in the civilian market
or the VA system, which increases the “likelihood that DoD will lose civilian provid-
ers to the VA system as they learn that they can earn substantially higher salaries for
performing essentially the same job” (Department of Defense Task Force on Mental
Health, 2007a, p. 48). MTF commanders do not have the authority to fill critical gaps
by offering competitive recruitment packages to civilians.

Variations in Availability of Services Among Civilian TRICARE Providers. As
with the MTFs, access to mental health services varies within the network of civilian
TRICARE providers. Many TRICARE providers are no longer accepting new patients.
In one instance, a mental health professional reportedly called over 100 mental health
providers within the TRICARE network and found only three who would accept new
TRICARE referrals (Department of Defense Task Force on Mental Health, 2007a).

Two recent GAO reports bear directly on access to care from TRICARE civilian
providers.

The first, published in 2003, concluded that DoD’s ability to oversee the civilian-
provider network was hindered by using measures that likely underestimate the number
of providers needed in geographical areas. In addition, DoD does not systematically
collect and analyze beneficiary complaints that might identify inadequacies in the
civilian provider network (GAO, 2003).

The second, more recent, GAO report (GAO, 2007a) surveyed reservists about
their overall satisfaction with TRICARE compared with private-sector insurance cov-
erage. Only 12 percent of reservists reported that the availability of providers and spe-
cialists was superior in TRICARE, and 50 percent stated that availability was greater
in the private sector (GAO, 2007a).

Factors Limiting Availability of Civilian Mental Health Providers. Several factors
likely account for limited availability of TRICARE civilian network and nonnetwork
providers. About 20 percent of surveyed providers who would not accept TRICARE
patients cited concerns about the adequacy of TRICARE’s reimbursement rates, which
are tied to Medicare rates (GAO, 2006a). The TRICARE Management Activity (TMA)
has the authority to adjust reimbursement amounts in locales in which reimbursement
rates appear to negatively affect beneficiary access to care. However, as of August 20006,
TMA had approved only 15 waivers, and the waivers have not been used to increase the
availability of any mental health services (GAO, 2006a).

In addition, 15 percent of network providers cited perceived administrative has-
sles as the reason they were not accepting new TRICARE patients (GAO, 2006a).
Although TRICARE has improved its claims processing, early problems with the
system may have left a lasting negative impression on some providers. Also, the appli-
cation process for becoming a TRICARE network provider is reportedly cumbersome.
Outreach efforts are under way to educate health care personnel about the system
improvements (GAO, 2006a).
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Other factors limiting access to providers cannot be attributed to TRICARE. For
example, some providers’ practices cannot accommodate additional patients, regardless
of health insurance payments. Problems in provider capacity are most pronounced in
geographically remote areas. TRICARE has designated two bonus payment systems
to motivate providers to practice in such areas.* However, more-robust efforts may be
necessary to ensure that military personnel, their families, and veterans receive appro-
priate and timely care.

The Department of Veterans Affairs. The mission of the Department of Veterans
Affairs is to serve America’s veterans and their families by promoting the health, wel-
fare, and dignity of all veterans in recognition of their service to this nation. The VA
is the principal agency charged to provide veterans with medical care, benefits, social
support, and lasting memorials.

The VA is made up of a central office and three major organizations: the Veterans
Health Administration (VHA), the Veterans Benefits Administration (VBA), and
the National Cemetery Administration (NCA). The Veterans Health Administration
administers and operates the VA’s health care system.

VA Health Care System. The VA operates the largest integrated health care system
in the United States. In 2006, the VA health care system had 7.9 million enrollees
(Department of Veterans Affairs, 2007¢). The VA health care system is organized into
21 Veterans Integrated Service Networks (VISNs), which provide a full spectrum of
comprehensive health services, including primary and specialty care, as well as a com-
prehensive pharmaceutical benefits program and other ancillary services. These semi-
autonomous Service Networks are charged with developing cost-effective health care
programs that are responsive to both the national mission of the VA and to local cir-
cumstances and trends in health care service delivery.

There are currently 877 VA in-patient medical centers and outpatient clinics
(Department of Veterans Affairs, 2007¢). The VA also maintains partnerships with
numerous academic institutions so that it can enhance quality of care and promote
education, training, and research. The majority of services provided by the VA are
delivered in facilities owned and maintained by the VA and staffed by VA and contract
employees. The balance, referred to as purchased services, is paid for on a fee-for-service
basis.

What Structural Factors Impede or Facilitate Access to Mental Health Services
Within the VA?

Eligibility and Priorities for VA Health Services Guide Access. The Veterans’
Health Care Eligibility Reform Act of 1996 expanded the types of services available to

4 The Department of Health and Human Services designates both the Health Professional Shortage Areas and
the Physician Scarcity Areas. The former are deemed to have a shortage of primary care, dental, or mental health
providers. Physician Scarcity Area designations are based on calculations of ratios of active providers of primary
and specialty care to Medicare beneficiaries in every county in the United States.
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VA patients and extended coverage, through a priority-based enrollment system, to vet-
erans with at least 24 months of continuous active duty military service and an “other-
than-dishonorable” discharge (Department of Veterans Affairs, 20071). Although the
option of coverage is extended to all veterans, veterans are not entitled to VA health
benefits by statute. Instead, the VA system relies on a discretionary budget.

Effective in FY1999, veterans were prioritized for enrollment according to eight
tiers: those with Service-connected disabilities (priority levels 1 to 3); prisoners of war
and recipients of the Purple Heart (priority 3); veterans with catastrophic disabili-
ties unrelated to service (priority 4); low-income veterans (priority 5); veterans who
meet specific criteria, such as having served in the first Gulf War (priority 6); and
higher-income veterans who do not qualify for other priority groups (priorities 7 and
8). Enrollment is currently suspended for priority group 8 to ensure that the VA can
meet the needs of its higher-priority enrollees (Department of Veterans Affairs, 2007k).
Co-payments vary by the veteran’s priority level; veterans in priority levels 1 through
6 receive care without co-payments. The financial threshold for low income increases
slightly each year and varies by the number of dependents. Co-payment rates for inpa-
tient and ambulatory care services for veterans in higher-income priority levels 7 and 8
are comparable to those required by Medicare.

The Veterans’ Health Care Eligibility Reform Act of 1996 broadened the VA’s con-
tracting authority to enable the department to enter into contracts with non-VA health
care providers. This new flexibility allowed the VA to open hundreds of Community-
Based Outpatient Clinics located in areas that are far from a medical center and have a
high concentration of veterans. These Outpatient Clinics may improve veterans’ access
to care, including preventive care that can potentially alleviate conditions before they
require more-specialized and more-expensive treatment. The VA also provides special-
ized services to address the unique needs of military veterans, including treatment for
blindness, spinal-cord injury, traumatic brain injury, post-traumatic stress disorder,
and other mental disorders.

Access to VA Care for Combat Veterans of OEF/OIF. All veterans with combat
service after November 11, 1998, and who were discharged under other-than-
dishonorable conditions, are eligible to receive cost-free health care through the VA for
five years after separation from active military service, regardless of whether they have
sustained Service-connected injuries or illness. During this five-year eligibility period,
veterans have a level 6 priority rating, unless they meet criteria that qualify them for a
higher priority (Department of Veterans Affairs, 2007k).

Servicemembers are not required to enroll with the VA to receive services during
the initial five-year period. However, veterans who enroll with the VA during this time
retain eligibility for VA health services after the five years have elapsed. At that time,
veterans who have not received a disability rating will switch to level 7 or 8, depending
on income (Department of Veterans Affairs, 20071). These veterans will be required to
make applicable co-payments for medical care services received through the VA.
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The current conflicts in Afghanistan and Iraq have increased tremendously the
demand for mental health services across the VA. According to recent estimates,
approximately 18 percent of OEF/OIF veterans seeking care through the VA were
receiving care for PTSD (Department of Veterans Affairs, 2007¢). In one study, about
184,500 sought care from a VA Medical Center between October 2001 (the start of
OEF) and May 2006 (Department of Veterans Affairs, 2006b). Of these, about 29,000
had a probable diagnosis of PTSD.

Specialized Mental Health Services Are Available Within the VA for Post-
Traumatic Stress Disorder (PTSD). Historically, the VA has adapted its programs and
treatment approaches to meet the changing mental health needs of returning troops.
Currently, the VA offers a mix of onsite and offsite programs for evaluating and treat-
ing PTSD. The VA’s approach promotes early recognition of individuals who meet
formal criteria for diagnosis, as well as those with subthreshold symptoms. The goal is
to make evidence-based treatments available early to prevent chronic symptoms and
lasting impairment (Department of Veterans Affairs, 2007¢). According to the Veterans
Affairs’ National Center for PTSD Web site (Department of Veterans Affairs, 2007d),
each VA Medical Center offers some type of specialized expertise with PTSD, result-
ing in a network of more than 200 specialized treatment programs and trauma centers.
In addition, many VA Medical Centers offer walk-in clinics to provide immediate care
(Cross, 20006). Tables 7.3 and 7.4 provide an overview of the specialized PTSD outpa-
tient and inpatient programs within the VA, respectively.

In addition to the national inpatient and outpatient treatment programs, some
VA Medical Centers run their own local specialized PTSD programs.

Table 7.3
VA Outpatient PTSD Treatment Programs

Outpatient Treatment Programs

(Number of Programs) Description of Service
PTSD Clinical Team (152) Group and one-on-one evaluation, education, counseling, and
psychotherapy.
Substance Use and Education, evaluation, and counseling, with a focus on veterans
PTSD Team (10) with both substance abuse and PTSD.
Women's Stress Disorder Individual evaluation, counseling, and psychotherapy for women.
Treatment Team/Military Group counseling and psychotherapy for women.
Sexual Trauma Team (17) Mostly women; may include a small number of men separate from
women.
PTSD Day Hospital (11) Organized in an outpatient setting. Provides individual treatment.
Patient comes in daily or several times a week for 4 to 8 hours
each visit.

Social, recreational, and voc