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Posttraumatic stress disorder (PTSD) is a psy-
chiatric illness that affects approximately 7.7
million Americans aged older than 18 years.1

PTSD typically results after the experience of
severe trauma, and veterans are at elevated
risk for the disorder. The National Vietnam
Veterans Readjustment Study reported the
prevalence of PTSD among veterans who
served in Vietnam as 15.2% among men and
8.1% among women.2 In fiscal year 2009,
nearly 446 045 Veterans Administration
(VA) patients had a primary diagnosis of
PTSD, a threefold increase since1999.3 PTSD
is of growing clinical concern as evidence
continues to link psychiatric illnesses to con-
ditions such as arthritis,4 liver disease,5 di-
gestive disease,6 and cancer.6 When the
postwar health status of Vietnam veterans
was examined, those with PTSD had higher
rates of diseases of the circulatory, nervous,
digestive, musculoskeletal, and respiratory
systems.7

The evidence linking PTSD to coronary
heart disease (CHD) is substantial.8---10 Veterans
with PTSD are significantly more likely to have
abnormal electrocardiograph results, myocar-
dial infarctions, and atrioventricular conduc-
tion deficits than are veterans without PTSD.11

In a study of 605 male veterans of World War
II and the Korean War, CHD was more
common among veterans with PTSD than
among those without PTSD.12 Worldwide,
adults exposed to the disaster at Chernobyl
experienced increased rates of CHD up to 10
years after the event,13 and studies of stressors
resulting from the civil war in Lebanon found
elevated CHD mortality.14,15

Although the exact biological mechanism by
which PTSD contributes to CHD remains un-
clear, several hypotheses have been suggested,
including autonomic nervous system dysfunc-
tion,16 inflammation,17 hypercoagulability,18

cardiac hyperreactivity,19 altered neurochem-
istry,20 and co-occurring metabolic syn-
drome.16 One of the hallmark symptoms of

PTSD is hyperarousal,21 and the neurobiolog-
ical changes brought on from sustained sym-
pathetic nervous system activation affect the
release of neurotransmitters and endocrine
function.22 These changes have negative ef-
fects on the cardiovascular system, including
increased blood pressure, heart rate, and car-
diac output.22,23

Most extant literature to date examining
cardiovascular sequelae has shown a positive
association between PTSD and coronary artery
disease.8---10 Coronary artery disease is well
documented as one of the most significant
risk factors for future development of heart
failure.24 Despite burgeoning evidence for
the role of PTSD in the development of
coronary artery disease, there are few studies
specifically exploring the relationship be-
tween PTSD and heart failure. Limited
data suggest that PTSD imparts roughly
a threefold increase in the odds of developing
heart failure in both the general population5

and in a sample of the elderly.25 These

investigations, however, have been limited by
cross-sectional study design, a small propor-
tion of participants with PTSD, and reliance
on self-reported measures for both PTSD and
heart failure.5,25 Heart failure is a uniquely
large public health issue, as nearly 5 million
patients in the United States are affected and
there are approximately 500 000 new cases
each year.26 Identifying predictors of heart
failure can aid in early detection efforts while
simultaneously increasing understanding of
the mechanism behind development of heart
failure.

To mitigate the limitations of previous in-
vestigations, we undertook a large-scale pro-
spective study to further elucidate the role of
prevalent PTSD and development of incident
heart failure among veterans, while controlling
for service-related and clinical covariates. Many
studies investigating heart failure have relied
on inpatient records; we leveraged outpatient
records to more accurately reflect the commu-
nity burden of disease.

Objectives. We investigated the association between posttraumatic stress

disorder (PTSD) and incident heart failure in a community-based sample of

veterans.

Methods. We examined Veterans Affairs Pacific Islands Health Care System

outpatient medical records for 8248 veterans between 2005 and 2012. We used

multivariable Cox regression to estimate hazard ratios and 95% confidence

intervals for the development of heart failure by PTSD status.

Results. Over a mean follow-up of 7.2 years, veterans with PTSD were at

increased risk for developing heart failure (hazard ratio [HR] = 1.47; 95% confi-

dence interval [CI] = 1.13, 1.92) compared with veterans without PTSD after

adjustment for age, gender, diabetes, hyperlipidemia, hypertension, body mass

index, combat service, and military service period. Additional predictors for

heart failure included age (HR= 1.05; 95% CI = 1.03, 1.07), diabetes (HR= 2.54;

95% CI = 2.02, 3.20), hypertension (HR= 1.87; 95% CI = 1.42, 2.46), overweight

(HR = 1.72; 95% CI = 1.25, 2.36), obesity (HR = 3.43; 95% CI = 2.50, 4.70), and

combat service (HR= 4.99; 95% CI = 1.29, 19.38).

Conclusions. Ours is the first large-scale longitudinal study to report an

association between PTSD and incident heart failure in an outpatient sample

of US veterans. Prevention and treatment efforts for heart failure and its

associated risk factors should be expanded among US veterans with PTSD.

(Am J Public Health. 2015;105:757–763. doi:10.2105/AJPH.2014.302342)
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METHODS

The Veterans Affairs Pacific Islands Health
Care System (VAPIHCS) spans an area of 4.8
million square miles, from Hawaii in the east to
Guam in the west, and serves approximately
130000 veterans. We first examined VAPIHCS
outpatient administrative records to assemble
an appropriate cohort of eligible veterans for
study. We identified all veterans who had
received care prior to January 1, 2002, yield-
ing 43 286 records. We then identified vet-
erans with more than 1 visit between January
1, 2002, and December 31, 2004. We queried
data from this period for 2 reasons: (1) to
ensure that study participation was restricted to
veterans receiving continuous care in the
VAPIHCS system prior to the study start and
(2) to ascertain baseline assessment data. We
used the 2-year assessment period to deter-
mine each eligible veteran’s most proximal
VAPIHCS visit before our study start date of
January 1, 2005; data from this visit were our
baseline data. Among this group, we included
individuals who were at least 45 years of age as
of January 1, 2005, but no older than 89 years
at the study’s conclusion (December 31, 2012).
To ensure that all cases of heart failure in our
study were incident cases, we excluded all
veterans with a diagnosis of heart failure in the
VAPIHCS record as of baseline assessment. To
prevent inclusion of veterans who already had
heart failure before they developed PTSD, we
excluded any veteran with an heart failure
diagnosis antedating the PTSD diagnosis. We
employed an 8-year follow-up period (January
1, 2005 to December 31, 2012) for the
ascertainment of heart failure.

Application of these inclusion and exclusion
criteria resulted in a preliminary sample of
11864 veterans (Figure 1).We further excluded
3616 veterans with missing values for body mass
index (BMI; defined as weight in kilograms di-
vided by height in meters squared), because BMI
has been consistently shown to predict heart
failure.27---29 Applying these exclusion criterion
yielded a final sample of 8248 veterans (Figure1).

Measures

The primary outcome was incident heart
failure, operationalized as the first heart failure
diagnosis recorded in the veteran’s administra-
tive record. We used International Classification

of Diseases, Ninth Revision (ICD-9)30 codes to
define an outpatient diagnosis of heart failure
(Table A, available as a supplement to the
online version of this article at http://www.
ajph.org). To classify PTSD status, we
obtained VAPIHCS records of all outpatient

visits yielding a PTSD diagnostic code (ICD-9
309.81), and we considered the first occur-
rence as a proxy for PTSD diagnosis date.

We identified comorbid conditions from the
outpatient administrative record at baseline
(most proximal VAPIHCS visit before January

43 286 veterans in original query

12 234 veterans did not meet age

criteria

31 052 veterans age qualified

1 952 veterans died before 1/1/2005

29 100 veterans alive at study start

16 597 veterans with no VAPIHCS visit

during study period

12 503 veterans with at least one

VAPIHCS visit after 1/1/2005

293 veterans with missing inclusion

criteria data excluded

346 veterans with prevalent HF

excluded

11 864 veteran records

3 616 veterans with missing BMI data

excluded

8 248 veterans in final sample

Note. BMI = body mass index; HF = heart failure; VAPIHCS = Veterans Affairs Pacific Islands Health Care System.

FIGURE 1—Participant flow diagram of US veterans seen at the Veterans Affairs Pacific

Islands Health Care System, 2005–2012.

RESEARCH AND PRACTICE

758 | Research and Practice | Peer Reviewed | Roy et al. American Journal of Public Health | April 2015, Vol 105, No. 4

http://www.ajph.org
http://www.ajph.org


1, 2005). We included conditions that were (1)
associated with heart failure (age, BMI, diabe-
tes, hyperlipidemia, and hypertension), (2) as-
sociated with PTSD (depression adjustment
disorder and anxiety disorder), and (3) associ-
ated with both heart failure and PTSD (tobacco
use and substance use disorder). (Associated
diagnosis codes are listed in Table A.) Using
American Heart Association guidelines, we clas-
sified veterans as normal weight (BMI<25.0),
overweight (BMI=25.0---29.9), or obese
(BMI ‡30.0).31We additionally collected in-
formation on veterans’ medications for comor-
bid conditions as of study baseline (for related
medication classes, see Table A). We catego-
rized medications by the VA Drug Class Code.

We classified veterans as married or not
married on the basis of the most recent marital
status indicated in the medical record. We used
marital status as a proxy for social support,
given increasing evidence for the role of soci-
odemographic variables in both PTSD32 and
CHD.33 We also assessed variables related to
veterans’ military time, such as combat service
(yes or no) and period of military service.
Combat service has been shown to be related
to PTSD in veterans,34 and we used period of
military service to further characterize the
population. We classified veterans chronologi-
cally by service period; the earliest conflict
represented in our sample was World War II
and the most recent was the Persian Gulf Wars.

Time-to-Event Analyses

We calculated time at risk for heart failure as
of January 1, 2005. We estimated hazard
ratios and 95% confidence intervals for the
association between PTSD and heart failure
using a Cox proportional hazards model. We
censored observations at the time of an heart
failure diagnosis, at the time of death, or at
study end for those who did not develop heart
failure or die. We assessed the proportional
hazards assumption for each predictor to de-
termine that the relative risk of heart failure
between veterans with PTSD and veterans
without PTSD remained constant over time.
We used backward selection for multivariable
regression, with a P value cutoff of .05 for
variable selection. We chose backward selec-
tion over more manual variable inclusion
methods in an attempt to isolate significant
associations with heart failure and evaluate the

effect of PTSD within that framework. We
evaluated tobacco use and substance use as
potential effect measure modifiers in the analy-
ses, as they can be both a predictor35 and
outcome36 (for associated ICD-9 codes, see
Table A).We created interaction terms and used
a likelihood ratio test to assess the statistical
significance of the interaction terms, and used
a P value cutoff of .2 for variable selection.37

We conducted 3 sensitivity analyses to
assess the limitations of our data. The first was
to determine the effect of a PTSD diagnosis
during the study period. Although the number
of veterans with PTSD diagnosed after baseline
was a small fraction of the total sample (5%),
these veterans represented roughly one quar-
ter of the PTSD group. Thus, we excluded
veterans with PTSD diagnoses occurring after
the study baseline to determine whether there
was a substantive change in the direction or
magnitude of the observed associations. Next,
we ran a posthoc analysis with a broader
definition for comorbid illnesses. To achieve
this, we identified the comorbid illnesses
(i.e., diabetes, hypertension, hyperlipidemia,
depression, anxiety disorder, and adjustment
disorder) by the presence of either a diagnosis
in the outpatient medical record or pharma-
ceutical treatment of each illness. This allowed
us to examine our data in a more clinically
relevant, yet less specific, context. We assessed
this sensitivity analysis for a meaningful change
in the direction or magnitude of the observed
associations. Finally, we conducted analyses to
determine the potential effect of multicolli-
nearity between predictive variables.

RESULTS

A total of 8248 veterans were followed for
an average of 2633 days (7.2 years), and 1712
(20.8%) were diagnosed with PTSD. Table 1
shows the baseline characteristics of veterans
with and without diagnosed PTSD. Compared
with veterans without PTSD, veterans with
PTSD were more likely to have experienced
combat service (20.6% vs 8.4%), comorbid
depression (24.8% vs 6.9%), anxiety (14.8%
vs 2.7%), adjustment disorders (21.7% vs
4.7%), tobacco use (32.0% vs 12.9%), and
substance use (33.5% vs 13.3%). Differences
between the 2 groups in terms of biological risk
factors of heart failure (such as diabetes,

hyperlipidemia, and hypertension) were mod-
est in comparison (Table 1).

Over the study period, 371 veterans (4.5%)
developed heart failure: 287 cases among
veterans without PTSD and 84 cases among
veterans with PTSD. Figure 2 shows the
Nelson---Aalen estimated cumulative hazard
function for heart failure in each group. The
log-rank test indicated a difference between the
PTSD and non-PTSD groups that was not
statistically significant (v21 = 1.88; P= .17).

Combat service violated the proportional
hazards assumption (v21 = 7.35; P< .001), in-
dicating that the relative risk of incident heart
failure explained by combat service was not
constant over the course of follow-up. To
correct for this, we included in the model an
interaction term between combat service and
log time (number of days to heart failure or
censoring). After we included this interaction in
the model, combat service no longer violated
the proportional hazards assumption. Investi-
gation into this violation found that over the
course of the study period, veterans with
combat service were at higher risk for devel-
opment of heart failure during the first 5.75
years of follow-up, after which time their risk of
heart failure was lower than in veterans with-
out combat service. Effect measure modifica-
tion of the PTSD--- heart failure relationship did
not exist because of other variables. The full
multivariable model contained PTSD, age,
gender, BMI, diabetes, hypertension, hyperlip-
idemia, period of military service, combat
service, and combat service · log time. Over the
study period, veterans with PTSD were almost
50% more likely to develop heart failure
than veterans without PTSD (hazard ratio
[HR] = 1.47; 95% confidence interval [CI] =
1.13, 1.92; Table 2).

Additional predictors for heart failure (Table
2) included age (HR=1.05; 95% CI = 1.03,
1.07), diabetes (HR=2.54; 95% CI = 2.02,
3.20), hypertension (HR=1.87; 95%
CI =1.42, 2.46), overweight (HR=1.72; 95%
CI =1.25, 2.36), obesity (HR=3.43; 95%
CI =2.50, 4.70), and combat service (HR=
4.99; 95% CI = 1.29, 19.38). Although the
effect of gender in our model did not reach
statistical significance (HR=1.95; 95%
CI =0.92, 4.15), the estimate suggested that
male veterans were at greater risk for devel-
oping heart failure were than female veterans.
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Our first sensitivity analysis, which excluded
veterans diagnosed with PTSD during the
study period, resulted in an unstable model
in which the standard errors became wildly
inflated, resulting in inappropriate coefficient
estimates. We believe this occurred primarily
because of the increased imbalance in class
distribution coupled with thinning of the num-
ber of veterans in the PTSD group, as well as
the reduction in number of heart failure di-
agnoses. Our second posthoc analysis, in which
we classified comorbid illnesses using either
diagnosis or current use of pharmacological
therapy for treatment, did not result in any
substantive changes to the estimates shown in
Table 2. Our final sensitivity analyses investi-
gating possible collinearity between covariates
in the model showed that multicollinearity was
not an issue in our data. All covariates resulted
in a variance inflation factor of less than 2, with
the exception of modest factors for age (2.43)
and period of military service (2.22).

DISCUSSION

To our knowledge, our longitudinal investi-
gation of the association between PTSD and
heart failure in an outpatient sample is the first
to investigate this relationship among US vet-
erans. We found that over the course of the
study period, the risk of developing heart
failure was higher among veterans with PTSD
than among veterans without PTSD, even after
controlling for known clinical risk factors as
well as military-specific factors such as combat
service and period of military service.

Our results add to the literature demon-
strating that PTSD significantly increases the
likelihood of heart failure.5,25 They also re-
inforce results from several previous studies
suggesting that age, gender, hypertension, di-
abetes, and obesity are important factors in
predicting heart failure.38---41Notably, period of
military service was not a significant predictor
of heart failure. A cohort effect likely explains
the high correlation between age and period of
military service (e.g., Vietnam era, World War
II). Our finding of a dose---response relationship
across categories of BMI is consistent with obesity
being a risk factor for development of heart
failure.27---29,42 Furthermore, our study suggests
that military-specific factors, such as combat
exposure, are important predictors to consider

TABLE 1—Baseline Characteristics of US Veterans Seen at the Veterans Affairs Pacific

Islands Health Care System, 2005–2012

Characteristic

No PTSD (n = 6536),

Mean 6SD or No. (%)

PTSD (n = 1712),

Mean 6SD or No. (%) P

Age, y 65 611.1 59 68.0 < .001

Male 6238 (95.4) 1640 (95.8) .53

Race < .001

White 917 (14.0) 422 (24.6)

Asian 1256 (19.2) 472 (27.6)

Black, non-Hispanic 98 (1.5) 34 (2.0)

White, Hispanic 33 (0.5) 12 (0.7)

Native American 40 (0.6) 2 (0.1)

Black, Hispanic 7 (0.1) 4 (0.2)

Missing 4185 (64.0) 766 (44.7)

Body mass index < .001

Normal 1993 (30.5) 427 (24.9)

Overweight 2571 (39.3) 656 (38.3)

Obese 1972 (30.2) 629 (36.7)

Married 3837 (58.7) 877 (51.2) < .001

Diabetesa .48

Diagnosis 885 (13.5) 243 (14.2)

Diagnosis or medication 1166 (17.8) 293 (17.1)

Hypertensiona < .001

Diagnosis 3984 (61.0) 954 (55.7)

Diagnosis or medication 4253 (65.1) 1115 (65.1)

Hyperlipidemiaa .055

Diagnosis 3170 (48.5) 875 (51.1)

Diagnosis or medication 3337 (51.1) 910 (53.3)

Depressiona < .001

Diagnosis 452 (6.9) 425 (24.8)

Diagnosis or medication 452 (6.9) 425 (24.8)

Adjustment disordera < .001

Diagnosis 306 (4.7) 371 (21.7)

Diagnosis or medication 306 (4.7) 371 (21.7)

Anxiety disordera < .001

Diagnosis 178 (2.7) 253 (14.8)

Diagnosis or medication 580 (8.9) 560 (32.7)

Period of service < .001

World War II 902 (13.8) 64 (3.7)

Korean War 1122 (17.2) 103 (6.0)

Post-Korean War 506 (7.7) 22 (1.3)

Vietnam era 2659 (40.7) 1260 (73.6)

Post-Vietnam War 819 (12.5) 131 (7.7)

Persian Gulf 456 (7.0) 127 (7.4)

Other or unknown 72 (1.1) 5 (0.3)

Combat service indicated 549 (8.4) 352 (20.6) < .001

Smoker 843 (12.9) 547 (32.0) < .001

Substance use disorder 869 (13.3) 573 (33.5) < .001

Note. PTSD = posttraumatic stress disorder.
aP value represents test of diagnosis.
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when assessing heart failure in veterans. Al-
though the hazard of developing heart failure by
gender was trending toward significance in our
analysis, the heart failure estimate did not reach
statistical significance. We believe this was pri-
marily because the sample was mostly male
(>95%). The small number of women in our
sample likely reduced our power to detect dif-
ferences by gender and also precluded our ability
to investigate gender as a potential modifier of the
association between PTSD and heart failure.

One unexpected finding from our analysis
was that hyperlipidemia trended toward being
a protective factor. Although this was consis-
tent with findings from the Physicians’ Health
Study, in which hyperlipidemia was not a risk
factor for incident heart failure,43 we suspect
that our estimate for hyperlipidemia may have
been biased toward the null because of the
inclusion of related factors in the statistical
model, such as BMI, hypertension, and diabe-
tes.44 Investigating further, we found that
hyperlipidemia was a significant predictor of
heart failure when the other related variables
were not included in the model.

Our study had many strengths, such as
a longitudinal study design, large sample size,
and military-specific variables, which allowed
for the assessment of confounding by these
factors. It also leveraged outpatient data to
capture the community burden of heart failure,

which likely resulted in the identification of
a greater number of less severe cases of heart
failure than in a hospital-based inpatient sam-
ple. As a result, we may have more accurately
captured the time of incident heart failure, our
primary outcome. Studies that investigate heart
failure typically rely on hospital discharge data,
and hospitalized patients may be less repre-
sentative of the general population because
they likely overrepresent severe cases of heart
failure, not the incident diagnosis. Future
studies should attempt to leverage both out-
patient and inpatient records for analysis to
achieve maximum sensitivity and specificity.

Our study includes several important limi-
tations. The VAPIHCS does not include an
inpatient VA medical center, instead relying on
contracting agreements with military treatment
facilities or community hospitals for inpatient
care of its veterans. Therefore, our reliance on
outpatient VAPIHCS data obscures clinical in-
formation resulting from inpatient stays, as
these data may not be readily or reliably
incorporated into the veteran’s outpatient
medical record. The result is the potential for
underreporting heart failure in this population,
since we were unable to ascertain the extent to
which hospitalized heart failure occurred in our
sample over the course of follow-up. Further-
more, our administrative data were limited
by a medical record diagnosis as a proxy for

incidence, a potential for misdiagnosis, and
unknown severity of PTSD. The lack of PTSD
severity assessment in particular resulted in an
inability to show a dose---response between
PTSD severity and heart failure. This finding
may have important causal implications, and
future studies should investigate this possibility.

We were also unable to assess for time-
varying covariates, such as tobacco use, sub-
stance use, BMI, and marital status, that may
have changed over the course of our study
period. Although nearly all veterans had
a listed period of military service, the classifi-
cation system groups together veterans who
served in the first Gulf War (1990---1991) with
those who served in the more recent operations
in Afghanistan and Iraq (2001 to the present).
As a result, we were unable to make a distinc-
tion between these military cohorts in our
analyses. Finally, because of the separation of
records between the VA and Department of
Defense, we were unable to account for (1) time
between military or combat service and first
date of PTSD, (2) military rank, or (3) any
specific characterization of trauma experienced.

A substantial proportion of missing data
limited our ability to consider important po-
tential confounders. With over 60% of partic-
ipants missing relevant data for race and
ethnicity, we were unable to assess racial and
ethnic differences in the PTSD--- heart failure
association. Given the unique diversity among
Pacific Island populations, there may be some
important, yet unmeasured, differences in the
development of heart failure by race or eth-
nicity in this population. Additionally, because
myocardial infarction is typically coded during
an inpatient stay, we were unable to reliably
acquire these data. A meta-analysis of 24
studies and over 2300 participants found that
12% of acute coronary syndromes, including
myocardial infarction, resulted in clinically
significant PTSD,39 even though other studies
have demonstrated that those with PTSD have
increased risk of future adverse cardiovascular
events.45 Despite these limitations, we were
able to assess the temporality of the PTSD---
heart failure association in our data, and we
account for the diagnosis and treatment of
several important clinical factors strongly as-
sociated with myocardial infarction.

Our results have important clinical and
public health implications for veterans with
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FIGURE 2—Estimated cumulative hazard of heart failure, by PTSD status, among US veterans

seen at the Veterans Affairs Pacific Islands Health Care System, 2005–2012.
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PTSD. They support the increasing body of
literature suggesting a relationship between
mental illness and physical comorbidity. Epide-
miological studies have consistently demon-
strated a significant prospective relationship
between depression and cardiac events in both
healthy patients46,47 and patients with preexist-
ing cardiovascular disease.48 Anxiety-related
psychiatric diagnoses have also been found to
be associated with cardiac events.49 The
INTERHEART study of over 25000 partici-
pants in 52 countries found that people report-
ing “permanent stress” at work or home were
more than twice as likely to develop cardiovas-
cular disease (OR=2.14; 95% CI=1.73,
2.64).50 Our results add to this body of literature
that suggests a relationship between anxiety and
detrimental cardiovascular outcomes; however,
the number of studies investigating this associa-
tion has been sparse, andmore research is needed
to elucidate the specific mechanisms involved in
the development of cardiovascular events.51

As the focus of health policy shifts toward
management of chronic disease, the need to

understand relationships between comorbid-
ities becomes vital. The Affordable Care Act
specifically lists management of mental health
as an “essential health benefit.”52 To comply
with this provision and provide the highest
quality of care requires greater understanding
of associations between mental health and
physical illness. The VA and others treating
veterans could apply our findings to target
screenings, interventions, and treatment pro-
grams for risk factors and early-stage heart
failure in this high-risk population. From
a public health perspective, the results con-
tribute to the overall understanding of the total
heart failure burden faced by those with PTSD.

Although ours is one of the first prospective
studies examining the role of PTSD in the de-
velopment of heart failure, it is consistent with
newly emerging scientific information implicating
psychological illness as a vital determinant of
physical health. Given the ongoing involvement
of US military personnel in combat operations,
the high prevalence of PTSD in veterans, and the
increasing incidence of heart failure in the United

States, outpatient care must include both mental
health and chronic disease management. Our
findings provide support for the redoubling of
heart failure prevention and treatment efforts
among US veterans with PTSD. j
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Hyperlipidemia 0.82 (0.66, 1.01)

Combat service 4.99 (1.29, 19.38)

Period of military service

World War II (Ref) 1.00

Korean War 0.71 (0.49, 1.02)

Post-Korean War 0.48 (0.27, 0.85)

Vietnam era 0.89 (0.58, 1.37)

Post-Vietnam era 0.97 (0.52, 1.80)

Gulf War 0.46 (0.20, 1.07)

Other 1.48 (0.73, 3.00)

Body mass index

Normal (Ref) 1.00

Overweight 1.72 (1.25, 2.36)

Obese 3.43 (2.50, 4.70)

Time-varying covariate: combat · log time 0.73 (0.59, 0.91)

Note. HR = hazard ratio; CI = confidence interval.
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