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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 service members, 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 TBI-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 service members 
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),1 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 

1  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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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 

Table 6.1
Studies of the Cost of the Wars in Afghanistan and Iraq

Study
Perspective(s) 

Considered Goal of Study Cost Categories Included

Our report Societal (within  
the United States)

To project 2-year post-
deployment costs 
associated with PTSD  
and depression;  
to calculate total  
costs associated  
with TBI in 2005

Treatment and rehabilitation costs for 
PTSD, depression, and TBI

Medical costs associated with suicide 
attempts and completions

Value of lives lost to suicide
Value of lives lost to TBI
Lost productivity stemming from 
PTSD, TBI, and depression

Bilmes and 
Stiglitz (2006)

Governmental and 
societal (within the 
United States)

To project total 
governmental and  
societal costs of the  
Iraq war through 2015

Governmental costs
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

Bilmes (2007) VA To project long-term  
costs to the VA

Disability compensation
Medical costs

Goldberg 
(2007)

VA To project 10-year  
costs to the VA

Medical costs
Disability compensation
Dependency and indemnity 
compensation

Wallsten and 
Kosec (2005)

Societal, including 
non-U.S. societies

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

Military and government 
expenditures

Fatalities
Injuries, including TBI
Lost wages of Reserve personnel
Avoided costs, such as avoided 
murders by Saddam Hussein
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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 (2006) 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 combat-related 
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 
service members 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.2 The treatment pathways 
that we considered in our model are

usual care
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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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 

Figure 6.1
Model Dynamics
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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,4 and promotion probabilities are derived 
from the 2007 Defense Manpower Requirements Report (DoD OUSDPR, 2006). A 
mental health condition influences DoD career trajectories by increasing the probabil-

4  See DoD’s “Military Pay and Benefits” Web page (2008b).

Table 6.2
Remission Probabilities Following Three Months of Illness

Condition(s)

Treatment Assignment

Sources
Evidence-Based 

Treatment Usual Care No Care

PTSD or co-morbid 
PTSD and major 
depression

39% 30% ~5%a Schnurr et al. (2007)
Kessler et al. (1995)
Wolfe et al. (1999)

Major depression 
alone

48% 40% 12% Keller et al. (2000)
Dimidjian et al. (2006)
Ludman et al. (2007)
Wells et al. (1992)
Kocsis et al. (1988)

a Remission rates are derived from Wolfe et al. (1999)
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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 that—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.5

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-

5  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.6 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 III (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.7 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., 

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

7  It is 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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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.8 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.

Table 6.3
Data Sources for Cost Information

Cost Component Active Duty Personnel
Discharged Personnel and 

Reservists

Psychotherapy, primary,  
and specialty care costs

TRICARE Reimbursement Ratesa Medicare Reimbursement Ratesb

Pharmaceutical costs DoD Pharmacoeconomic Center 
(2004)

Fleming (2007b); Dobscha, 
Winterbottom, and Snodgrass, 
(2007)

Wage rates Pay Tables, Office of the Secretary 
of Defensec

Calculated using veterans from the 
March 2007 Current Population 
Survey

Value of lives lost to suicide Viscusi and Aldy (2003) Viscusi and Aldy (2003)

Medical care costs  
associated with suicide

Corso et al. (2007) Corso et al. (2007)

a 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. 
c Department of Defense, “Pay and Allowances,” Web page, no date-a. 
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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,9 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 

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.

Table 6.4
Assumptions That Vary Across Model Scenarios

Assumption Baseline Low-Cost High-Cost

DoD earnings for those 
on active duty

PTSD reduces wage by 
7.88%, major depression 
or co-morbid PTSD and 
major depression reduce 
the wage by 22.6%

DoD wages are 
unrelated to a mental 
health condition

PTSD reduces wage 
by 15.75%, major 
depression or co-
morbid PTSD and major 
depression reduce the 
wage by 45.23%

Medication costs for 
discharged personnel 

35% of discharged 
personnel get 
prescriptions at the  
VA-negotiated price

All discharged personnel 
get prescriptions at the 
VA-negotiated price

All discharged personnel 
get prescriptions 
through private health 
insurance

Wage adjustment for 
discharged personnel 
with major depression, 
or co-morbid major 
depression and PTSD

45.23% lower than  
CPS estimate

15.75% lower than CPS 
estimate

45.23% lower than CPS 
estimate

Relapse rates for major 
depression

54% relapse over  
2 years

26% of those with 
evidence-based 
treatment relapse over  
2 years; 36% of those 
with usual care or no 
care relapse over 2 years

54% of those with  
evidence-based 
treatment relapse over 2 
years; 75% of those with 
usual care or no care 
relapse over 2 years

Relapse rates for PTSD 55% relapse over  
2 years

25% relapse over  
2 years

55% relapse over  
2 years

Rate of attempted 
suicide 

Use age-specific rates 
reported in Gibbons et 
al. (2007)

Use age-specific rates 
reported in Gibbons et 
al. (2007), but reduce by 
25% for individuals with 
PTSD or co-morbid PTSD 
and major depression 

Use age-specific rates 
reported in Gibbons et 
al. (2007), but increase 
by 25% to account 
for attempts and 
completions that were 
missed or not recorded 
as suicide
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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.10

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 
lost to suicide

$204,691,652 $120,736,359 $231,455,009

Total cost, excluding lives 
lost to suicide

$119,829,381 $51,184,350 $149,009,345

Total number of suicides 11 9 11

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 
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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 
treatment is evidence-based

$190,754,753 $107,221,965 $212,216,948

50% receive treatment; all  
treatment is evidence-based

$172,023,750 $110,606,850 $210,119,625

100% receive evidence-based 
treatment

$118,450,500a $80,205,750 $159,927,150

B. Cost for 50,000 E-5s, excluding lives lost to suicide

50% receive treatment; 30% of 
treatment is evidence-based

$115,582,035 $51,063,450 $143,660,408

50% receive treatment; all  
treatment is evidence-based

$122,325,450 $57,978,225 $150,906,825

100% receive evidence-based 
treatment

$118,450,500a $64,590,750 $144,780,900

a 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 
treatment is evidence-based

$13,936,899 $13,514,394 $19,238,061

50% receive treatment; all 
treatment is evidence-based

$32,667,902 $10,129,509 $21,335,384

100% receive evidence-based 
treatment

$86,241,152 $40,530,609 $71,527,859

B. Savings relative to status quo, excluding cost of lives lost to suicide

50% receive treatment; 30% of 
treatment is evidence-based

$4,247,346 $120,900 $5,348,937

50% receive treatment; all 
treatment is evidence-based

–$2,496,069 –$6,793,875 –$1,897,481

100% receive evidence-based 
treatment

$1,378,881 –$13,406,400 $4,228,445

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 
care

$14,356 $3,529 $12,469

Co-morbid PTSD/major depression, 
evidence-based care

$13,641 $6,761 $16,923

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 
care

$10,176 $3,529 $12,469

Co-morbid PTSD/major depression, 
evidence-based care

$13,641 $6,761 $16,923

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 lower 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.11 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

D
o

lla
rs

25,000

20,000

15,000

10,000

5,000

PTSD Co-morbid PTSD and
major depression

Major depression

30,000

0

RAND MG720-6.4

High
Baseline
Low

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.

Figure 6.5
Average Two-Year Cost per Case for the Status Quo, Excluding Value of Lives Lost to Suicide
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treatment and that 30 percent of individuals receiving treatment get evidence-based care.
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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.

Table 6.8
Predicted Two-Year Cost per Case, Alternative Personnel Types

Condition, Type of Treatment

E-4, 
20 Years Old, 

2 YOS

E-7, 
31 Years Old, 

13 YOS

O-2, 
24 Years Old, 

1 YOS

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,  
evidence-based care

$12,499 $13,641 $17,967

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,  
evidence-based care

$12,499 $13,641 $17,967

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.
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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 

Condition E-4 E-5 E-7 O-2
Approximate 
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 
depression

$15,284 $16,665 $16,512 $22,867 $16,884

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 
depression

$10,837 $11,611 $14,366 $18,451 $12,427

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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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.

Table 6.10
Potential per-Case Cost Savings Relative to the Status Quo Associated with Increasing 
Treatment 

Condition(s)

50% Get Treatment,  
30% of Treatment  
Is Evidence-Based  

50% Get Treatment,  
All Treatment  

Is Evidence-Based

100% Get  
Evidence-Based  

Treatment

A. Including cost of lives lost to suicide

PTSD $445 $819 $2,306

Co-morbid PTSD and  
major depression

$1,264 $551 $2,997

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  
major depression

$291 –$948 –$1,459

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.
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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 service members 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,12 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

Condition(s) Prevalencea

Including Suicide Mortality Excluding Suicide Mortality

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 
PTSD and major 
depression

120,000 $16,884 $2,026,022,762 $12,427 $1,491,283,466

Major 
depression 
alone

115,200 $25,757 $2,967,212,796 $15,461 $1,781,137,099

Total cost $6,229,015,009 $3,980,874,695

Condition(s) Prevalencea
Savings per 

Case Total Savings
Savings per 

Case Total Savings

B. Savings for 1.6 million returning servicemembers, assuming that all individuals with need receive 
evidence-based treatmentb

PTSD alone 120,000 $2,306 $276,768,131 –$2,088 –$250,557,191

Co-morbid 
PTSD and major 
depression

120,000 $2,997 $359,655,122 –$1,459 –$175,084,174

Major 
depression 
alone

115,200 $9,240 $1,064,471,676 $4,212 $485,219,121

Total savings $1,700,894,929 $59,577,757

% savings 27.3% 1.5%

a 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 

TBI 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 insufficient 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-ICF, 
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 



The Cost of Post-Deployment Mental Health and Cognitive Conditions    203

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 Report (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 Casesa

Mild cases in 2005 279

Moderate/severe cases in 2005 139

Moderate/severe cases from 2003–2004 remaining in 2005 191

Total 609

a 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

Number of 
Cases

Average Cost per Case

High Low

Acute Hospital Carea

Mild cases 193 $21,346 $15,144

Moderate/severe cases 139 $73,443 $28,747

Inpatient Rehabilitationb

Mild cases 0 N/A N/A

Moderate/severe cases 139 $14,007 $14,007

Outpatient Rehabilitationc

Mild cases 279 $1,487 $618

Moderate/severe cases 139 $1,487 $618

Remaining moderate/severe cases 
from 2003–2004

191 $1,487 $618

NOTE: N/A = Not applicable.
a 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).
c SOURCE: 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 in patient 
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 Inpatient 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.13 
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

Value of Statistical LifeaHigh Low

 Mild cases 0 0 $7,057,700

 Moderate/severe cases 13b 9c $7,057,700

a SOURCE: Wallsten and Kosec (2005).
b SOURCE: Calculations based on Ivins et al. (2006).
c 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-TBI suicide 
attempts are caused by TBI, thus providing an upper bound. For the low-cost scenario, 
we assumed that none of the post-TBI 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).14 
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 

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 

(2006).

Table 6.15
Suicide Attempts, Fatal Attempts, Associated Medical Costs, and the 
Value of a Statistical Life

Suicide Attempts 

Number of Attemptsa Medical 
Costs per 
Attemptb

Value of  
Statistical LifecHigh Low

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.
a SOURCE: Calculations based on Simpson and Tate (2002).
b SOURCE: Corso et al. (2007).
c SOURCE: Wallsten and Kosec (2005).
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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 
Unemployed at  

1 Montha

Percentage 
Unemployed at  

3 Monthsa

Percentage 
Unemployed at  

6 Monthsa

Percentage 
Unemployed at  

1 Yearb

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

a 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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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 deployment-related 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 

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 
rehabilitation 

$1,952,535 $1,952,535 0 0 $1,952,535 $1,952,535

Outpatient 
rehabilitation 

$906,734 $376,941 $414,836 $172,453 $491,898 $204,489

Mortality Costs

TBI-related deaths $88,715,289 $66,709,380 0 0 $88,715,289 $66,709,380

Suicide Costs

Deaths from 
suicide

$14,721,421 0 0 0 $14,721,421 0

Suicide attempts $123,533 0 0 0 $123,533 0

Productivity Costs

Unemployment 
(lost productivity)

$13,465,192 $13,465,192 $4,039,099 $4,039,099 $9,426,092 $9,426,092

Reduced wages for 
those working 

$1,206,715 $1,206,715 0 0 $1,206,715 $1,206,715

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 
of TBI

$222,000 $148,573 $30,730 $25,571 $383,221 $252,251
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Figure 6.6
Total Cost of Mild TBI, by Cost Component and High/Low Scenario
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Figure 6.7
Total Cost of Moderate/Severe 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  
of cases

1,800 1,800 926 926 2,726 2,726

Per-case 
cost

$30,730 $25,571 $862,621 $549,183 $313,317 $203,438

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 insufficient 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 
levels15) 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 service members, 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 1 
refers to the first day home following deployment.

1. Create synthetic cohort. 

Determine the number of individuals returning from OIF/OEF.
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 r*≤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

1
 – Q

8
). 

4. Did the individual attempt suicide in Q
t
?

If individual has a mental health condition and r*≤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
t
?

If individual attempts suicide and r*≤F*, the suicide attempt is fatal. 
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
t
?

Irrelevant if full-time military, because we assume no moonlighting.
Initial CLFS (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 Q
t
?

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.
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 Q
t
?

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 r1*≤0.66, the individual receives 
treatment.
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If individual receives treatment and r2*≤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.
If treatment in Q

t
 has an effect, we assumed that we would not see that effect 

until the beginning of Q
t+1.

 
If treatment in Q

t
 is unsuccessful, the individual has an 80 percent chance of 

continuing the same course of treatment in Q
t+1.

Individuals cannot switch between evidence-based treatment and usual care.

9. Did the individual leave full-time active duty at the end of Q
t
?

If r1*≥A*, individual leaves DoD.
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.
If individual has a nonfatal suicide attempt and r2*≤0.80, the individual leaves 
military.

10. Did the individual leave full-time active duty and enter the Reserves at the  
end of Q

t
?

If individual leaves DoD and r*≤R*, individual joins the Reserves.
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
t+1

?

This is not a function of mental health.
Everyone in the military is eligible for a promotion.
If r*≤P*, individual is promoted.
P* is based 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
t+1

?

Depends on whether treatment was received in Q
t
, the effectiveness of that 

treatment, and the natural course of the disorder (remission, delayed-onset, and 
relapse).
If r1*≤T*, person remits.
T* varies with treatment and type of mental health condition.
If r2*≤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

t+1
.
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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-5.1 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.3 
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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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 

Figure 6.B.1
Model Dynamics

RAND MG720-6B.1
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MHC, usual care
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Discharged, working
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No mental health condition

MHC, evidence-based care

Discharged, not working

MHC, no treatment

MHC, usual care

No mental health condition

MHC, evidence-based care
Dead

(by suicide)

From any mental
health condition

state
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Table 6.B.2
Usual Care for PTSD and Major Depression

Condition
Medication over  

12 Weeks
Psychotherapy over 

12 Weeks

Maintenance 
Medication 
Required? Source(s)

PTSD,  
co-morbid PTSD/
major depression

32% get daily SSRI, 
48% get daily SSRI  
for 1 month

3.2 50-minute 
sessions

No Rosenheck and 
Fontana (2007), 
Simon et al. (2004)

Major  
depression  
only

26% get an SSRI;  
of these, 60% get  
the recommended 
dose and 40% 
discontinue after  
1 month

100% get 1 visit with 
a PCP; 
15% get a visit with 
a mental health 
specialist;  
38% get 2 30-minute 
sessions of counseling

No Young et al. 
(2001), Simon  
et al. (2004)

NOTE: SSRI = selective serotonin reuptake inhibitor; PCP = primary care provider

Table 6.B.1
Evidence-Based Treatment for PTSD and Major Depression

Condition
Medication over 

12 Weeks
Psychotherapy  
over 12 Weeks

Maintenance 
Medication 
Required? Source(s)

PTSD only Daily SSRI Ten 75–80-minute 
sessions of 
psychotherapy

No Foa, Davidson, and Frances 
(1999), Institute of Medicine 
(2007); Schnurr et al. (2007)

Major depression only

Regime 1 Daily SSRI None No Keller et al. (2000),  
Friedman and Detweiler-Bedell 
(2004),  
De Maat et al. (2006), 
Pampallona and Bollini (2004),  
Ludman et al. (2007),  
Whooley and Simon (2000) 

Regime 2 None Ten 45–50-minute 
sessions of 
psychotherapy

No

Regime 3 Daily SSRI Ten 45–50-minute 
sessions of 
psychotherapy

Yes

Co-morbid PTSD/
major depression

Daily SSRI Ten 75–80-minute 
sessions of 
psychotherapy

Yes Foa, Davidson, and Frances 
(1999)

NOTE: SSRI = selective serotonin reuptake inhibitor

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.6 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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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 

Table 6.B.3
Remission Probabilities Following Three Months of Illness

Condition(s)

Treatment Assignment

Sources
Evidence-Based 

Treatment Usual Care No Care

PTSD, co-morbid 
PTSD and major 
depression

39% 30% ~5%a Schnurr et al. (2007)
Kessler et al. (1995)
Wolfe et al. (1999)

Major  
depression  
alone

48% 40% 12% Keller et al. (2000)
Dimidjian et al. (2006)
Ludman et al. (2007)
Wells et al. (1992)
Kocsis et al. (1988)

a Remission rates were derived from Wolfe et al. (1999).
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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.8 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).9 

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.10 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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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.11 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.12 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.

Table 6.B.4
Treatment Cost Estimates Used in Model

Condition(s) DoD
Civilian,  
Baseline

Civilian,  
Lower-Bound

Civilian,  
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/ 
major depression

$1,392.73 $2,989.13 $1,352.95 $3,759.90

Usual Care

PTSD $298.19 $444.93 $289.58 $518.11

Major depression $239.57 $294.09 $232.38 $323.16

Co-morbid PTSD/ 
major depression

$298.19 $444.93 $289.58 $518.11

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. 
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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.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
($20,937,686)

$49,886,346
($5,675,280)

$217,512,552
($16,975,703)

Per-case cost, PTSD $10,151
($3,359)

$8,127
($2,597)

$11,838
($2,422)

Per-case cost, co-morbid PTSD  
and major depression

$15,748
($2,741)

$6,688
($3,555)

$19,673
($2,948)

Per-case cost, major depression $22,044
($3,934)

$11,512
($3,809)

$27,727
($5,879)

B. Excludes Value of Lives Lost to Suicide

Total costs $116,177,270
($4,203,965)

$96,789,689
($24,325,303)

$147,947,486
($3,355,368)

Per-case cost, PTSD $5,534 
($416)

$4,145
($520)

$6,736
($424)

Per-case cost, co-morbid PTSD 
and major depression

$11,486
($416)

$4,106
($801)

$14,606
($388)

Per-case cost, major depression $14,537
($408)

$5,251
($495)

$18,856
($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.

Table 6.B.5
Ten Alternate Model Runs Using Baseline Parameter Assumptions and Status Quo 
Treatment Assumptions, Cohort of 50,000 E-5s

Run

Total Costs, 
Without Suicide 

Mortality
Total Costs, with 
Suicide Mortality

Number of 
Suicides

Savings from 
Evidence-Based 
Treatment, Not 

Including Suicide 
Mortality

Savings from 
Evidence-Based 

Treatment, 
Including Suicide 

Mortality

Alternate 1 $119,829,381 $204,691,652 11 $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 11 –$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.



The Cost of Post-Deployment Mental Health and Cognitive Conditions    233

very stable when we exclude the cost of lives lost to suicide. In the baseline scenario, 
the coefficient 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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