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We sought to determine, among veterans released from Washington state prisons from 1999 through 2003, the
risk of death from all causes, whether those veterans have faced a higher risk of death than have nonveterans, and
whether having VA benefits decreased the risk of death. We linked data from a retrospective cohort study to data
from the Veterans Benefit Administration. Mortality rates were compared between veteran and nonveteran
former inmates. The crude rate of veteran mortality was 1,195 per 100,000 person-years, significantly higher than
that of nonveterans (p ⬍ .001), but adjustment for demographic factors demonstrated no significant increased risk.
VA benefits were associated with a reduced risk for all-cause deaths (hazard ratio, .376; 95% confidence interval,
0.18 – 0.79). Veterans share the heightened risk of death after release from prison faced by all released inmates and
should be included in efforts to reduce the risks associated with transitioning from prison to the community. VA
benefits appear to offer a protective effect, particularly against medical deaths.
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Estimates suggest that 10 percent of incarcerated persons in 2004 were veterans.1,2 Efforts by the Department of Veterans Affairs (VA) to intervene and minimize the mortality risk associated with the time of
release from correctional settings will be usefully
guided by data pertaining to the risks faced by veterans released from prison. Establishing both the level
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tion and the leading causes of death is essential to the
successful development of meaningful interventions
to improve coordination of care for veterans making
the transition from prison to the community.
Prior studies have demonstrated that inmates face
an increased risk of death, compared with the general
population, following release from prison in the
United States and abroad. Suicide was among the
leading causes of death in studies conducted in the
United States and the United Kingdom.3–7 In a retrospective cohort study of inmates released from the
Washington State Department of Corrections
(DOC), the adjusted risk of death among former
inmates was 3.5 times that among other state residents (95% confidence interval [CI], 3.2–3.8). During the first two weeks after release, the risk of death
among former inmates was 12.7 (95% CI, 9.2–17.4)
times that among other state residents, with a markedly elevated relative risk of death from drug overdose (129; 95% CI, 89 –186). The other leading
causes of death among former inmates were cardiovascular disease, homicide, and suicide.4
The VA now officially recognizes that some veterans are arrested for a variety of offenses, some of
which may be related to extended periods of battle
readiness and combat exposure during multiple deployments and to maladaptive coping with the return to civilian life. The VA’s Uniform Mental
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Health Services Package8 now calls not only for assistance for veterans re-entering the community from
state and federal prisons, but also for outreach efforts
to veterans who are interfacing with jails, courts, and
law enforcement and for education of these agencies
regarding mental health problems relevant to veteran
populations, such as posttraumatic stress disorder
(PTSD) and traumatic brain injury (TBI).
In the present investigation, we sought to identify
the veterans released from Washington state prisons
to calculate the risk of death faced by those veterans
after release from prison; to investigate whether veterans had a higher risk of death after release from
prison than did nonveterans; to assess whether veterans had a higher risk of suicide after release from
prison than nonveterans; and to determine if veterans who had VA benefits (involving either pension or
disability payments) demonstrated a decreased risk of
death following their release from prison than those
veterans without VA benefits. We hypothesized that
veterans would face a higher risk of death after release
from prison than would nonveterans and that this
increased risk would be related to deaths due to injury caused by self or others, such as suicide. We also
hypothesized that veterans with VA benefits would
face a lower risk of death than would veterans without VA benefits.
Methods
Design

We conducted a data linkage study using data
from a retrospective cohort study of inmates released
from the Washington State DOC linked to data
from the Veterans Benefit Administration (VBA)
database. This study was approved by Veterans Affairs Research and Development, the Colorado
Multi-institutional Review Board of the University
of Colorado Denver, the Research Review Committee of the Washington State DOC, and the National
Death Index (NDI).
Subjects

The study population included an original cohort
of 30,237 inmates from a previous study4 of risk of
death following release from prison. These former
inmates were released from 1999 through 2003 from
the State of Washington DOC. Releases were defined as any transition from prison to the community

(including work release or halfway house), with or
without community supervision, after an incarceration of any length of time. The investigators engaged
the VBA to identify entries in its database that
matched those in the Washington DOC database by
first name, last name, sex, birth date (month, day,
and year, within one year), and eight of the nine
digits in the social security number. Data for 30,231
subjects were sent to the VBA for matching; requiring nonmissing data on all variables to match eliminated 10,353 (34%) of the subjects, but allowing one
missing variable retained all but 6 subjects from the
original 30,237, thereby leaving 30,231 for VBA
matching. The VBA returned 3,806 matches, comprising our subgroup of veterans, which was compared with the 26,431 nonveterans for analyses pertaining to our first, second, and third goals. Of the
3,806 veterans, 573 (15.1%) received benefits from
the VA. This group was compared with the 3,233
(84.9%) veterans who did not receive benefits from
the VA in the analysis for our fourth goal.
Data

The primary outcome measure was all-cause
deaths. Deaths were identified using the National
Death Index, by methods that have been described.4
Causes of death were obtained from the National
Death Index-Plus. Deaths were categorized based on
underlying cause listings. Two categories of cause of
death were created: those caused by injury by self or
others (including overdose, suicide, homicide, and
motor vehicle accidents) and those caused by medical
events (including HIV, cardiovascular, liver-related,
diabetes, cancer, and COPD). Secondary outcome
measures were deaths from injury by self or others,
medical deaths, suicide, alcohol or drug overdose,
homicide, cardiovascular disease, and cancer. The
primary predictor variable of veteran status was obtained from the VBA. The electronic database
(Offender-Based Tracking System) of the Washington State DOC provided the other covariates. These
included sex, race, ethnicity, age, and length of incarceration (in years) for each prison stay that ended
in a release during the study period. Age was assessed
in decades for ease of interpretation of the resultant
hazard ratios.
Analysis

Death rates were calculated as deaths over persontime at risk in the community, excluding time in
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prison during subsequent incarcerations. The veteran and nonveteran death rates were compared by
using the exact test based on the binomial distribution, and p values were adjusted for multiple comparisons by using the Holm procedure. The question
of primary interest was whether time to death
changed significantly with veteran status, with adjustment for the demographic variables sex, race, and
age and the length of incarceration. Cox proportional hazards regression was used to model the effect
of continuous and categorical covariates on time-toevent data.9,10 The effect of each covariate on time to
death was assessed from the calculated hazard ratio
(HR) and associated 95% CI. First, the unadjusted
effect of veteran status on the different types of death
was estimated, followed by a fitting of separate adjusted models for each of the eight different types of
death. The Cox regression model was used to determine the effect of receiving benefits from the VA on
time until death, again with control for the same
covariates as in the primary analysis. The assumption
of proportional hazards was tested according to the
method of Lin and Wei,11 in which the observed
score process is compared with the simulated score
processes for each covariate. The p value for the test
of proportional hazards is based on the results of
performing a Kolmogorov-type supremum test. We
performed 1,000 simulations for these tests. Analyses
were conducted using SAS 9.2 (SAS Institute Inc.,
Cary, NC). The number of releases for each inmate
varied from 1 to 10 (mean ⫽ 1.28, standard deviation ⫽ 0.66). Eighty percent of the inmates had a
single release, and the other 20 percent had multiple
releases, ranging from 2 to 10. Multiple releases of a
single inmate may be correlated, and this withinsubject correlation was accounted for in the analysis.
The analysis applied the method of Lin and Wei12 to
sum the score residuals for each inmate using the
PHREG procedure in SAS PROC, thus achieving a
robust sandwich estimate of the covariance matrix.
Results
Of the 30,231 subjects sent to the VBA for matching, 3,806 individuals with veteran status were identified. The demographic characteristics of the veteran
subgroup and the leading causes of death for released
veterans are depicted in Table 1. Similar to nonveterans released from prison, released veterans most
frequently died of overdose, cardiovascular disease,
cancer, hepatic disease, homicide, motor vehicle ac350

Table 1

Veteran Demographics, Causes of Death and Frequency
Variable

Branch of service
Air Force
Army
Marines
Missing/unknown
Navy
Other
Service discharge
Dishonorable
Honorable
Missing/unknown
Other
VA benefits
No
Yes
Deaths, total
Total deaths by self/others
Overdose
Motor vehicle
Homicide
Suicide
Total medical deaths
Cardiovascular
Cancer
Liver-related
Diabetes
Other medical (HIV or COPD)
Other

n

%

413
1,866
442
188
859
38

10.85
49.03
11.61
4.94
22.57
1.00

88
2,937
313
468

2.31
77.17
8.22
12.30

3,233
573
89
38
21
6
6
5
41
16
13
7
3
2
10

84.94
15.06

cidents, and suicide. Table 2 compares the veteran
subgroup to the nonveteran population by various
demographic factors. Released veterans were on average 7.5 years older than released nonveteran inmates. Of the 3,806 released veterans identified, 89
died during the study period, and 12 of these deaths
occurred in the first month following prison release.
For all-cause deaths, the crude veteran death rate
was 1,195 per 100,000 person-years of risk, signifiTable 2 Demographic Characteristics of Veterans Versus
Nonveterans
Variable
Age, y
Nonveteran
Veteran
Time in prison, y
Nonveteran
Veteran
Time since release, mo
Nonveteran
Veteran
Sex
Female, nonveteran
Female, veteran
Male, nonveteran
Male, veteran

n

%

Mean ⫾ SD

26,431
3806

33.03 ⫾ 9.53
40.51 ⫾ 9.29

26,431
3806

1.66 ⫾ 2.84
2.11 ⫾ 3.24

26,431
3806

20.04 ⫾ 15.52
20.72 ⫾ 15.47

p
⬍.001
⬍.001

0.011

3,913
54
22,518
3,752
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14.8
1.4
85.2
98.6

⬍.001
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Table 3 Crude Mortality Rates of Veterans and Nonveterans

Cause of Death

Total
Deaths
(n)

Veteran
Deaths
(n)

Veteran*
Death
Rate†

Nonveteran
Deaths (n)

Nonveteran‡
Death Rate†

Raw p

Adjusted p

All causes
Self/others
Overdose
Suicide
Homicide
Motor vehicle
Medical
HIV
Cardiovascular
Liver
Diabetes
Cancer
COPD

443
232
103
40
54
35
136
7
56
23
6
39
5

89
38
21
5
6
6
41
1
16
7
3
13
1

1,195
510
282
67
81
81
551
13
215
94
40
175
13

354
194
82
35
48
29
95
6
40
16
3
26
4

714
391
165
71
97
58
192
12
81
32
6
52
8

⬍.001
0.166
0.049
1.000
0.863
0.606
⬍.001
1.000
0.003
0.047
0.065
0.002
1.000

⬍.001
0.994
0.424
1.000
1.000
1.000
⬍.001
1.000
0.033
0.424
0.458
0.021
1.000

* Veteran person-time of risk, 7,447.
† Per 100,000 person-years.
‡ Non-veteran person-time of risk, 49,602.

cantly higher than the death rate of 714 observed for
the nonveterans (p ⬍ .001). For the majority of the
causes of death, a higher crude death rate was observed in veterans than in nonveterans (Table 3). For
example, the veteran death rate from cardiovascular
causes was 2.7 times greater than it was for nonveterans (175 versus 52 per 100,000 person-years of
risk, p ⫽ .021).
Although the unadjusted model demonstrates an
increased risk for all-cause deaths, overdose, cardiovascular, cancer, and medical causes among veterans
compared with nonveterans, models adjusted for the
demographic covariates sex, race, age, and length of
incarceration indicated that veteran status was not a
statistically significant risk factor for any of the types
of death investigated (Table 4). Of the 3,806 veterans identified, 573 had received some form of VA
benefits. Having VA benefits appeared to offer a protective effect in terms of all-cause deaths for veterans.
Table 4 Veteran Status and Risk for Various Types of Death
Cause of
Death
All causes
Self/others
Suicide
Overdose
Homicide
Medical
Cardiovascular
Cancer

95% CI

Hazard
Ratio

Lower

Upper

1.08
1.12
0.89
1.36
0.77
1.34
1.22
1.39

0.85
0.78
0.34
0.81
0.32
0.91
0.66
0.68

1.38
1.62
2.37
2.26
1.86
1.98
2.24
2.81

Rates adjusted for sex, race, age, and length of incarceration.

The hazard ratio associated with having VA benefits
for all-cause deaths was .376 (95% CI, 0.18 – 0.78).
The protective effect of VA benefits for deaths resulting from medical causes produced a hazard ratio of
.262 (95% CI, 0.08 – 0.82).
Discussion
Released veterans, in terms of all-cause deaths,
faced higher crude death rates than nonveteran released inmates, although veteran status did not prove
to be a significant risk factor after adjustment for key
sociodemographic characteristics. Appreciating the
import of results in this study necessitates consideration of the high-risk comparison group against
which death rates for released veterans were measured. The general former inmate population had a
risk of death 3.5 times that of other state residents,
with a risk 12.7 times higher during the first two
weeks following release. The finding that having VA
benefits was associated with a reduced risk of allcause deaths, in particular medical deaths, suggests
that benefits and access to care mitigates risk among
veterans released from prison. Additional research is
needed to determine more precisely any relationship
between VA benefits and the risk of death after release, potentially taking into account the amount and
type of benefits received.
Although veteran status itself does not appear to
be a risk factor for death, for certain causes of death,
service-related neuropsychiatric injuries (such as
PTSD or TBI) potentially interact with the risk as-
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sociated with prisoner status or release from prison,
potentially placing such veterans at higher risk compared with their nonveteran counterparts.13 We thus
hypothesized that service-related neuropsychiatric
injuries combined with stressors related to prison release would lead to increased rates of death by suicide
among veterans. However, veterans’ death rates for
deaths caused by self or other or any of the individual
causes of death subsumed under this category (suicide, homicide, overdose, motor vehicle accident)
did not significantly exceed those of nonveteran prisoners. Given the high rates previously established for
this population of released prisoners and current results, it seems likely that veterans share in the elevated
risk for death caused by self or others. Efforts to
direct released veterans to appropriate community
and VA resources to mitigate such risks appear to be
warranted.
The increase in crude death rates observed for
veterans in this investigation seems to have been
driven in large part by medical causes, a finding
that may comport with the fact that the veteran
group was on average seven years older. After adjustment for sociodemographic variables (including age), the veterans did not appear to be at increased risk for medical death. Nevertheless, the
high rates of medical deaths observed in this population of released veterans warrant attention, particularly if access to care might mitigate such risk.
In addition, the medical literature suggests that
in-theater exposures can increase specific types of
medical risk for veterans. For instance, some literature reports that in-theater exposures may elevate
the risk for particular types of cancers for veterans.14,15 Recent studies of the relationship between coronary artery disease or subclinical atherosclerosis and combat exposure generally do not
support an association.16,17 However, anxiety disorders (including PTSD) and depression are both
associated with increased cardiovascular disease,18 –20 and both have been reported to increase
risk of myocardial infarction within a veteran population.21 Therefore, although combat exposure
per se may not yield cardiovascular disease, it perhaps leads to increased rates of mood or anxiety
disorders, which may then cause cardiovascular
disease and death. More research is needed for a
better characterization of the rate and nature of
medical deaths observed among released veterans.
352

Limitations of the present investigation include
the reliance on data derived from a single state, as the
prison system in Washington may not be representative of other regions or of the nation as a whole.
The results should be interpreted in the context of
the release dates (1999 –2003), given that more veterans are now returning from conflicts in the Middle
East. Given the end release date of 2003, representation of veterans of Iraq or Afghanistan was low. This
new generation of veterans may have different rates
of death and criminal justice involvement than those
in our study population. Further investigation expanding the release date to capture new returning
veterans is indicated.
This study involved matching a correctional database, VBA database, and the National Death Index
to assess health outcomes. Use of data linkage procedures among correctional, veteran, and community
resources affords the opportunity to measure health
outcomes and health care processes in vulnerable
populations, affording data that may be used to investigate a variety of otherwise inaccessible research
questions. Such methods could be used for comparative effectiveness research in the future. We believe
that our database matching procedure produced accurate data. The procedure identified 3,806
(12.59%) veterans within the overall released inmate
population consisting of 30,237 individuals. This
findings is in line with relatively recent data from the
Bureau of Justice Statistics (BJS), indicating that in
2004, 10 percent of state prisoners reported prior
service in the U.S. Armed Forces.1 The BJS found
that veterans in state and federal prisons in 2004 were
almost exclusively male (99%), consistent with our
finding that 98.6 percent of released veteran inmates
were male. The BJS reported that veterans in state
prisons were about 12 years older than nonveterans
on average; veterans in our study population were on
average 7.5 years older. The BJS reported that an
estimated 62 percent of veterans received an honorable discharge; we observed honorable discharge status in 77 percent of released veterans. Given the different years captured in our dataset, our focus on
released persons (as opposed to those actively incarcerated), and that our data reflect the released inmate
population from only a single state, the common
trends and modest differences between present demographic findings and BJS data generally support
the validity of our matching procedure and lend confidence to results.
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The present investigation suggests that veterans
share the increase in risk of death previously established for persons released from prison, and succumb to the same leading causes of death. These
findings lend support to recent expansions by the
VA to serve veterans transitioning from correctional settings back into the community. Results
of a recent investigation by Webb et al.22 suggested
that elevation in suicide risk is associated more
diffusely with justice involvement; risk was elevated even among individuals without custodial
sentences or guilty verdicts. Whether justice-involved veterans share this elevation in risk more
diffusely associated with involvement with the
criminal justice system remains to be determined.
The VA’s Veterans Justice Outreach Initiative is
already seeking to mitigate such risk, identifying
justice-involved veterans in need and directing
them to appropriate medical and mental health
services. Although mental health and substance
abuse treatment represent needs for many in this
population, the present investigation also suggests
a need for general medical services, arguing for
further integration of care between behavioral and
general medical systems of care. Perhaps the advent and expansion of services targeting the justice-involved veteran will help mitigate the risk of
death faced by released veterans and serve as a
broader model for the nation in terms of the potential benefits derived from sealing the gaps between correctional and community systems of
care. Further research is warranted to explore this
supposition.
Conclusions
In this study, we determined that released veterans faced a higher crude death rate from all
causes than nonveteran released inmates and that
this excess in veteran deaths was largely driven by
medical deaths, in particular deaths due to cancer
and cardiovascular disease. However, veteran status did not prove to be a risk factor for death when
corrections were made for other key sociodemographic variables. Veterans appear to share in the
heightened risk of death due to injury by self or
others (such as suicide) that has been established
for the general released inmate population. Having benefits from the VA seems to offer some degree of protection, particularly in medical deaths.

Such findings lend support to recently expanded
VA programming aimed at identifying justiceinvolved veterans and directing them toward appropriate medical and mental health resources.
Additional research is warranted for a more precise
characterization of the medical and neuropsychiatric status of the justice-involved veteran population, to support program development specifically
tailored to this at-risk population’s needs.
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