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Abstract

Introduction: With the unprecedented expansion of women’s roles in the U.S. military during recent (post-9/11)
conflicts in Iraq and Afghanistan, the number of women seeking healthcare through the Veterans Health
Administration (VHA) has increased substantially. Women Veterans often present as medically complex due to
multiple medical, mental health, and psychosocial comorbidities, and consequently may be underserved. Thus,
we conducted the nationwide Women Veterans Cohort Study (WVCS) to examine post-9/11 Veterans’ unique
healthcare needs and to identify potential disparities in health outcomes and care.
Methods: We present baseline data from a comprehensive questionnaire battery that was administered from 2016 to
2019 to a national sample of post-9/11 men and women Veterans who enrolled in Veterans Affairs care (WVCS2). Data
were analyzed for descriptives and to compare characteristics by gender, including demographics; health risk factors
and symptoms of cardiovascular disease, chronic pain, and mental health; healthcare utilization, access, and insurance.
Results: WVCS2 included 1,141 Veterans (51% women). Women were younger, more diverse, and with higher
educational attainment than men. Women also endorsed lower traditional cardiovascular risk factors and co-
morbidities (e.g., weight, hypertension) and greater nontraditional cardiovascular risk factors (e.g., trauma, psy-
chological symptoms). More women reported single-site pain (e.g., neck, stomach, pelvic) and multisite pain, but
did not differ from men in posttraumatic stress disorder (PTSD) symptoms or treatment for PTSD. Women seek
care at VHA medical centers more frequently, often combined with outside health services, but do not significantly
differ from men in their insurance coverage.
Conclusion: Overall, this investigation indicates substantial variation in risk factors, health outcomes, and healthcare
utilization among post-9/11 men and women Veterans. Further research is needed to determine best practices for
managing women Veterans in the VHA healthcare system.
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Introduction

Women Veterans in the United States

In 1992, the United States Department of Defense (DoD)
relaxed previous restrictions on occupational roles for

women in the military. Since then, the population of wo-
men service members has grown rapidly, with women
projected to represent one in five Veterans by 2045.1 As of
2015, women are eligible to participate in direct combat,
and many other added duties in combat zones also expose
women to uniquely hazardous and potentially traumatic
situations (e.g., handling human remains2), increasing
their risk of job-related stress and trauma.3

Physical burdens associated with military service, such as
carrying heavy loads and working in dangerous terrain, also
increase women’s risk of musculoskeletal injury.4 In addi-
tion to the stress of combat exposure, women are at a six-
fold greater risk of military sexual trauma (MST) than
men.5 Trauma and injury associated with deployment likely
affect women’s health differently than men. Yet, the effects
of women’s service and deployment on their health and well-
being after discharge, and how to best meet women’s
healthcare needs, require further study.

As the population of women military service members has
increased, women’s enrollment in services through the Veterans
Health Administration (VHA), a component of the Department
of Veterans Affairs (VA), has also risen dramatically—threefold
since 2000.6 About 41% of women Veterans now use VA care,
which is slightly lower than the percentage of male VA users
(i.e., 46%).7

Women who served in Iraq and Afghanistan (Operation
Enduring Freedom [OEF], Operation Iraqi Freedom [OIF],
and Operation New Dawn [OND]) are enrolling in the VA in
record numbers and are also younger, more racially and
ethnically diverse, and have attained higher levels of educa-
tion and employment than their male counterparts or women
Veterans in previous eras.8–10 Due to the rapid growth of the
women Veterans population, the VHA, a system that has
historically cared for a mostly male population, is challenged
to understand the unique needs of women Veterans and to
provide them with the highest quality care.

The Women Veterans Cohort Study

The Women Veterans Cohort Study (WVCS) was designed
to address this gap in knowledge by identifying gender-
associated disparities in health outcomes and healthcare uti-
lization among OEF/OIF/OND Veterans cared for by the VA.
The goals of WVCS were to assess the following: (i) pat-
terns of disease onset and progression among men and
women Veterans; (ii) unique psychiatric and psychosocial
moderators of disease for women; (iii) unique care patterns
and barriers for women Veterans; and (iv) women’s
healthcare utilization, costs, and satisfaction. WVCS in-
cluded an electronic health record (EHR) cohort and a
geographically representative survey cohort.

The first WVCS (WVCS1), referred to here as pilot, included
data collection from 2008 to 2011 on men and women’s military
experiences, chronic disease, chronic pain, and trauma. In 2016,
the survey was expanded in the second wave of WVCS
(WVCS2) to include questions on conditions that have different
or unique manifestations in women: cardiovascular, musculo-

skeletal, and mental health outcomes, and healthcare experi-
ences. In this report, we provide baseline parameters from
WVCS2 survey data, put those findings in context with other
results, and describe the strengths and limitations of this resource.

Methods

Study sites and eligibility

The WVCS2 Survey Cohort was derived from the DoD’s
OEF/OIF/OND Roster, which is shared with the VHA
through the Contingency Tracking System. This roster in-
cludes Veterans who were discharged from military service
and who enrolled with the VHA from October 1, 2001 (the
start of U.S. operations in Afghanistan) through December
31, 2018. Veterans who were members of this cohort and
who received care at the VA Connecticut Healthcare Sys-
tem, and at VA facilities in Indianapolis, IN, Durham, NC,
Los Angeles, CA, and Northampton, MA were recruited to
participate in the WVCS2 survey. Inclusion criteria were En-
glish literacy and affirmation of OEF/OIF/OND participation.
VA Institutional Review Boards approved study procedures.

Recruitment and enrollment

From participating sites, all women Veterans and a random
sample of men (at a ratio of three women to two men) who met
eligibility criteria were mailed an invitation to participate,
consent documents, and a paper version of the baseline survey
(n = 4,729), with enrollment occurring from February 11, 2016
to October 28, 2019. Women were oversampled to ensure
similar percentages of men and women. Mailings were resent
up to three times if there was no response. Veterans who
completed consent and the baseline survey were invited to
complete one annual follow-up survey. Veterans received
$20 for returning each survey.

WVCS2 survey

The survey included questions concerning demographics,
military service (e.g., number of deployments, injuries,
combat exposure), health risk factors (e.g., smoking, exer-
cise), trauma (e.g., MST), coping (e.g., social support), recent
symptoms of pain (e.g., Have you had pain or discomfort for
over 3 months and pain sites [e.g., back, abdominal, pelvic]),
insomnia, depression, anxiety, posttraumatic stress disorder
(PTSD), and alcohol and drug use. Other questions were used
to collect a detailed history of chronic pain and musculo-
skeletal conditions, cardiovascular risk factors and knowl-
edge, and mental health and related treatment.

Participants also reported if they had received medical
treatment in the last 12 months, how many times they received
treatment, and what conditions they had received treatment for
(e.g., severe chronic pain, high blood pressure, depression).
Questions also addressed women’s reproductive needs, pref-
erences for care, and experiences with VA reproductive care.
All questionnaires were previously validated in Veteran sam-
ples. See Table 1 for an abbreviated list of WVCS2 content
domains and measures presented in this article.11–30

Healthcare utilization, access, and insurance

Participants reported about their healthcare utilization,
access, and insurance status during the previous 12 months.
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Questions included the following: ‘‘How many times have
you seen a healthcare provider for any reason, such as in
primary care, family doctor, emergency room, or mental
health provider?’’ ‘‘Have you been seen by VA providers
only, non-VA providers, or VA and non-VA providers?’’
‘‘Was any non-VA care paid for by the VA?’’ ‘‘Do you plan to
use the VA for healthcare in the future?’’ and, ‘‘How many
times have you used the following health services outside the
VA in the past 12 months: a general practitioner; outpatient
care (clinic or emergency room), overnight stays in a hospital
or nursing home; a psychiatrist; a psychologist, professional
counselor, marriage therapist, or social worker; a minister,
priest, rabbi, or other spiritual advisor)?’’ Other questions
pertained to whether the Veteran had any health insurance in
the past year and what type of insurance (private [e.g.,
employer-sponsored] or public [e.g., Medicare]).

Statistical analysis

Means, standard deviations, percentages, and 95% con-
fidence intervals were computed from individual items
and validated survey measures. Bivariate associations were
examined using t-tests for continuous variables, and Fish-
er’s exact test or the chi-square test for categorical vari-
ables. Multivariate logistic regression models were used to

assess covariate-adjusted gender differences in survey re-
sponses. Odds ratios and 95% confidence intervals were used
to compare the response percentages between men and wo-
men (using men as the referent group). A priori covariates
included age, race/ethnicity, marital status, education,
smoking status, body mass index (BMI), service branch and
component, and number of deployments. All analyses were
performed using SAS V9.4, with p < 0.05 (two-sided) indi-
cating statistical significance.

Results

Survey response

Of the 4,729 Veterans who were recruited, 1,145 surveys
were completed, for a response rate of 32.2% (Fig. 1). Four
individuals did not provide information concerning gender
and were excluded from these results, leaving n = 1,141
(51.4% women). Relative to nonresponders, responders were
less likely to be racial/ethnic minorities (34.4% vs. 22.4%),
were significantly older (40.0 vs. 43.8 years), more likely to
be women (44.7% vs. 51.4%), to have participated in active
duty (17.6% vs. 39.1%), and to have served in the Coast
Guard, Navy, or Marines (32.9% vs. 39.7%) rather than in the
Army (all p < 0.001).

Table 1. Selection of Content Domains, Variables, and Measures from the WVCS2 Baseline Survey

Domains Survey data

Demographics Current age, sex, race/ethnicity, marital status, recent residences, employment, income

Military service Deployment and service history, injuries during service
Deployment Risk and Resilience Inventory-2 (DRRI-2):
Training and Preparation for Deployment and Unit Support Subscales11

Combat Exposure Scale (CES12)

Medical comorbidities Health conditions following deployment

Health characteristics
and behaviors

Height and weight, smoking
Veterans RAND 12-Item Health Survey (VR-1213,14)
Leisure time exercise
Insomnia Severity Index (ISI15)

Pain Recent symptoms and treatment, chronic pain, and specific sites of pain
Brief Pain Inventory (BPI16)

Cardiovascular health Recent symptoms and treatment
Risk factors and likelihood of experiencing risk factors, heart disease and prevention

knowledge, barriers to a heart healthy lifestyle17–21

Mental health Recent treatment
Patient Health Questionnaire-8 (PHQ-822)
Generalized Anxiety Disorder 7-item scale (GAD-723)
PTSD Checklist-Military Version (PCL-M24)

Substance use Recent treatment
Drug Abuse Screening Test 10 (DAST-1025)
Alcohol Use Disorders Identification Test-Concise (AUDIT-C26)

Trauma Traumatic Life Events Questionnaire (TLEQ27)
Extended-Hurt, Insult, Threaten, Scream (E-HITS28)

Coping Medical Outcomes Study (MOS) Social Support Survey29

Connor-Davidson Resilience Scale (CD-RISC)30

Healthcare access, utilization,
and insurance

Healthcare utilization since returning from most recent deployment, perceptions of VA
healthcare and benefits

Use of VA and non-VA healthcare, health insurance

PTSD, posttraumatic stress disorder; VA, Veterans Affairs medical centers; WVCS2, Women Veterans Cohort Study survey cohort.
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Demographic characteristics, military service,
health risk factors, and coping

Detailed sociodemographic and health characteristics of the
WVCS2 survey cohort are displayed in Table 2. Participants
were 44 years old on average, and women were significantly
younger than men (41.6 vs. 46.2, p < 0.001). Most participants
identified as White, non-Hispanic, but the sample of women
had a greater percentage of racial/ethnic minorities than men
(25% vs. 18%, p = 0.03). More women than men had at least an
Associate degree (85% vs. 72%), but also reported a lower
personal income (e.g., <$50,001 among 62% of women vs.
49% of men), and a lower percentage of women owned their
residence relative to men (78% vs. 83%, all p < 0.001).

The degree of combat exposure was lower in women
compared with their male counterparts (8.0 [‘‘light expo-
sure’’] vs. 13.4 [‘‘light-moderate exposure’’], p < 0.001), as
was perceived social support from fellow unit members and
leaders, (39.9 vs. 43.3, p < 0.001), while a greater percentage
of men experienced a physical injury related to deployment
(58% vs. 66%; p = 0.005). Significantly more women re-
ported a history of MST (57% vs. 6%; p = 0.03). Women
reported less frequent exercise than men, but a significantly
lower BMI ( ps < 0.001–0.03). Finally, women Veterans re-
ported significantly lower resilience ( p < 0.001).

Health characteristics and recent medical treatment

Multivariate analyses are displayed in Table 3. Many re-
spondents reported good or very good health (67%), but
women endorsed significantly worse health than men (i.e.,
fair and poor health was reported by 28% of women vs. 23%
of men; p = 0.02). Approximately 75% of Veterans endorsed
current chronic pain lasting >3 months, with a higher prev-
alence of neck, headache/migraine, stomach/abdominal, and
pelvic pain among women versus men (all p < 0.05). Sig-
nificantly more women than men also endorsed chronic pain
in multiple sites (63% vs. 57%; p = 0.02). Over one-third of
Veterans reported sleep disturbances that met clinical criteria
for insomnia (35%), with no significant gender difference.

Clinically meaningful depression and anxiety symptom se-
verity was endorsed by more than half of the cohort, and a
greater percentage of women than men met criteria for major
depressive disorder (34% vs. 27%, p = 0.01) and generalized
anxiety disorder (31% vs. 24%, p = 0.03). Equivalent percent-
ages of women and men reported clinically significant PTSD
symptom severity (*36% per group). Significantly fewer
women than men met criteria for an alcohol use disorder (40%
vs. 45%; p = 0.006) or drug abuse (2% vs. 5%; p = 0.02).

Most OEF/OIF/OND Veterans reported that they had re-
ceived medical treatment in the past 12 months (97%). Over
half of the sample made ‡4 medical visits in that period (52%),
including a higher percentage of women than men (59% vs.
44%). About 38% of Veterans reported that they received
medical treatment in the last year for severe chronic pain, with
similar percentages by gender. Approximately 25% had been
treated for migraines, which was more common among women
(30% vs. 20%, p = 0.009). Thirty-seven percent of Veterans
reported recent treatment for chronic sleep problems, with no
differences by gender.

Twenty percent of Veterans reported recent treatment for
high blood pressure, with fewer women reporting this treat-
ment (18% vs. 34%, p < 0.001). Treatment for other cardio-
vascular conditions or diabetes was reported by 7% of
Veterans, and compared to women, twice as many men re-
ported diabetes treatment (4% vs. 10%, p < 0.001). Com-
bined, treatment for depression, anxiety, or other emotional
disorders was commonly reported (43%), with significantly
more women reporting this than men (50% vs. 37%;
p < 0.001). While PTSD treatment was less commonly re-
ported (37%), women and men were equally likely to report
recently receiving this treatment. Few Veterans endorsed
receiving recent treatment for alcohol or drug abuse (5%),
with no significant gender difference.

Healthcare utilization, access, and insurance

Data on healthcare utilization, access, and insurance are
presented in Table 4. More than half of Veterans (54%)

FIG. 1. Flowchart of re-
cruitment for the Women
Veterans Cohort Study sur-
vey cohort (WVCS2), con-
sisting of men and women
who participated in Opera-
tions Enduring Freedom,
Iraqi Freedom, and
New Dawn (OEF/OIF/
OND).
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Table 2. Characteristics of the WVCS2 Survey Cohort, 2016–2019

Total (N = 1,141)a Women (n = 586) Men (n = 555) p-Valueb

Demographics
Age (years) 43.8 – 10.9 41.6 – 10.3 46.2 – 11.1 <0.001

Race/ethnicity 0.03
White, non-Hispanic 851 (74.5) 425 (72.5) 426 (76.8)
Black 97 (8.5) 61 (10.7) 36 (6.8)
Hispanic 90 (7.9) 50 (8.5) 40 (7.2)
Mixed/other 58 (5.1) 34 (5.8) 24 (4.3)
Unknown 45 (3.9) 16 (2.7) 29 (5.2)

Marital status <0.001
Married 636 (55.7) 272 (46.4) 364 (65.6)
Divorced/separated 227 (20.2) 139 (23.8) 88 (15.9)
Single 271 (23.8) 169 (29.0) 102 (18.4)

Education <0.001
Less than or equal to high school/GED 234 (20.8) 85 (14.6) 149 (27.2)
Associate degree/2-year college 269 (23.8) 145 (24.9) 124 (22.7)
Bachelor’s degree/4-year college 357 (31.6) 208 (35.7) 149 (27.2)
Graduate/professional degree 269 (23.8) 144 (24.7) 125 (22.9)

Employment <0.001
Employed 800 (70.1) 399 (68.1) 401 (72.3)
Unemployed 100 (8.8) 41 (7.0) 59 (10.6)
Student 128 (11.2) 93 (15.9) 35 (6.3)
Retired 171 (15.0) 72 (12.3) 99 (17.8)

Personal income <0.001
$0 141 (12.4) 88 (15.1) 53 (9.6)
$1–$25,000 203 (17.8) 128 (22.0) 75 (13.6)
$25,001–$50,000 290 (25.4) 146 (25.0) 144 (26.2)
$50,001–$75,000 235 (20.6) 117 (20.1) 118 (21.5)
$75,001–$100,000 130 (11.4) 54 (9.3) 76 (13.8)
>$100,000 104 (9.1) 33 (5.6) 71 (12.9)

Residence <0.001
Owned apartment or house 853 (80.2) 423 (77.8) 430 (82.9)
Rented room, apartment 218 (26.0) 131 (28.9) 87 (22.6)
Other (with family, shelter, street, rehab) 92 (10.9) 50 (9.2) 42 (8.1)

Military service
Branch <0.001

Army 693 (60.7) 361 (61.6) 332 (59.8)
Air force 187 (16.4) 110 (18.8) 77 (13.9)
Navy 158 (13.8) 82 (14) 76 (13.7)
Marines 82 (7.3) 26 (4.4) 56 (10.1)

Component 0.01
Active duty 443 (39.1) 230 (39.2) 213 (38.8)
National guard 363 (31.8) 164 (27.9) 199 (35.9)
Reserves 302 (26.5) 172 (29.3) 130 (23.4)

Service history
Number of deployments 3.1 (2.4) 2.7 (2.2) 3.5 (2.6) <0.001
Combat exposure (CES) 10.6 – 9.7 8.0 – 8.4 13.4 – 10.2 <0.001
Preparation for deployment (DRRI-2) 50.58 – 11.7 50.0 – 11.9 51.2 – 11.5 0.10
Unit support (DRRI-2) 41.76 – 12.8 39.9 – 13.7 43.3 – 11.5 <0.001
Physical injury related to deployment 697 (61.1) 335 (57.9) 362 (65.9) 0.005
Physical injury during other duties 566 (49.6) 285 (49.2) 281 (50.9) 0.57

Health risk factors and coping
Smoking status 0.39

Current 699 (14.8) 88 (14.4) 81 (14.6)
Former 361 (31.6) 176 (30.2) 185 (33.3)
Never 611 (53.6) 322 (55.3) 289 (52.1)

Exercise 0.03
Often 435 (39.1) 208 (36.5) 227 (41.8)
Sometimes 442 (39.7) 224 (39.3) 218 (40.2)
Never/rarely 236 (21.2) 138 (24.2) 98 (18.1)

(continued)
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reported that they used both VA and non-VA providers, with
more women reporting such utilization (57% vs. 51%,
p < 0.001). Fewer Veterans reported that they received care
exclusively through the VA (30%), while a greater percent-
age of women reported that they solely used non-VA pro-
viders (17% vs. 14%, p < 0.001). In addition, more women
compared with men reported that they received non-VA care
paid for by the VA (32% vs. 15%, p = 0.02).

With regard to recent non-VA healthcare utilization (i.e., in
the last 12 months), over half of the sample who reported using
non-VA care saw a general practitioner (55%), and use of
outpatient specialty care was also common (43%). Significantly
more women than men used a non-VA general practitioner
(58% vs. 52%, p = 0.002) or non-VA outpatient care (47% vs.
39%, p < 0.001). A smaller percentage of Veterans reported use
of non-VA overnight care (i.e., a hospitalization; 9%) or a non-
VA psychiatrist (10%). Women were more likely than men to
use non-VA overnight care (11% vs. 6%, p = 0.003) or a non-
VA psychiatrist (12% vs. 9%, p < 0.001). Many Veterans en-
dorsed current private health insurance plans (59%) and/or
government-provided insurance (60%), and a greater percent-
age received insurance from their employer or a partner’s em-
ployer (88% overall), with no differences by gender.

Discussion

This report describes baseline data from the first longitu-
dinal prospective cohort study of OEF/OIF/OND Veterans
aimed at improving clinical care and outcomes for women
Veterans. Consistent with previous observations from EHR
data8 and the national population of women Veterans,10 wo-
men in the WVCS2 survey cohort were younger, more diverse,
and had more years of education than men. These women were
also less likely to be married, and reported lower incomes
and rates of home ownership. Although women represent a
growing percentage of the U.S. Armed Forces, and report
lower combat exposure than men, women Veterans also
reported lower unit support.9

Men and women did not differ in some key risk factors (e.g.,
smoking, lifetime trauma) or metrics of physical and mental
health (insomnia, PTSD), but women reported worse perceived
health, nearly 10 · higher rates of MST, and significantly more

women met criteria for major depression and generalized
anxiety disorders. In contrast, men were more likely to report
being overweight or obese, to have high blood pressure, and to
meet criteria for substance abuse. When examining healthcare
utilization, women received more frequent and more recent
medical treatment, from a mix of VA and non-VA providers.

Although there was a similar prevalence of chronic pain
among men and women (i.e., 75%), significantly more women
reported recent pain in many bodily sites and across multiple
sites. Both results align with earlier reports from smaller OEF/
OIF/OND Veteran samples.31,32 It is possible that risk of
musculoskeletal problems and chronic pain among women
Veterans may not be approximated by the traditional service-
related metrics that are used to appraise potential health risks in
men. For example, the physical risks to which women are ex-
posed may not be reflected in their number of deployments or
participation in combat, which occurs less frequently for wo-
men versus men. Although a higher percentage of men reported
physical injury due to deployment (i.e., 66%), it is still notable
that over half of women (58%) reported deployment-related
physical injury. Almost half of men and women, respectively,
also reported physical injury that occurred during other service.

The number of women Veterans who reported recent
treatment for severe chronic pain (38%) also appears to be
remarkably disproportionate to those who experience reg-
ular pain symptoms and interference with daily life (75%).
Reasons for this discrepancy may include difficulties that
women Veterans experience in communicating about pain
and/or that they are ‘‘not being heard’’ by their providers
when talking about pain.33 Previous studies of gender dif-
ferences in civilian pain care indicate that women are less
likely than men to receive some treatments, including inter-
ventional techniques, but may be more likely to receive opi-
oids,31 a treatment option that may be useful to treat pain but
does not target its source. Determining underlying risk factors
for pain conditions and optimal therapeutic strategies (e.g.,
early exercise, physical therapy, weight reduction, and social
support32) is needed to better address pain among younger
women Veterans.

The cardiovascular health of women Veterans is receiving
growing attention.34 In this study, approximately one-quarter
of respondents, overall, reported recent treatment for high

Table 2. (Continued)

Total (N = 1,141)a Women (n = 586) Men (n = 555) p-Valueb

BMIc <0.001
Overweight 437 (38.2) 192 (33.2) 244 (44.9)
Obese 411 (36.0) 199 (34.4) 212 (39.9)

Trauma
Lifetime trauma (TLEQ) 23.4 – 15.9 23.2 – 15.4 23.7 – 16.4 0.60
Military sexual trauma 352 (31.8) 321 (56.5) 31 (5.8) <0.001
Intimate partner violence (E-HITS) 375 (33.5) 186 (32.4) 189 (34.7) 0.51

Coping
Social support (MOS) 65.6 – 27.6 64.6 – 28.0 66.6 – 27.2 0.21
Resilience (CD-RISC) 27.1 – 7.8 26.3 – 8.0 28.0 – 7.5 <0.001

aMost data are presented as n (%). All other data are presented as mean – standard deviation. Missing data: 0.3%–13.0%.
bBold values denote statistically significant differences.
cBMI = 703 · weight (lbs)/[height (in)]2.
BMI, body mass index; CD-RISC, 10-item Connor-Davidson Resilience Scale; CES, Combat Exposure Scale; DRRI-2, Deployment Risk

and Resilience Inventory-2; E-HITS, Extended-Hurt, Insult, Threaten, Scream; GED, General Educational Development degree; MOS,
Medical Outcomes Study Social Support Survey; TLEQ, Traumatic Life Events Questionnaire.
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blood pressure or related cardiovascular disease risk factors
(e.g., diabetes), and women were less likely to report this than
men, suggesting a lower prevalence of those conditions
among women. Other studies of OEF/OIF/OND Veterans
have shown that women with hypertensive blood pressure are
less likely than men to have a diagnosis of hypertension or to
receive antihypertensive medication,35 and disparities have
been found in lipid management and control of diabetes.36–38

As the OEF/OIF/OND cohort ages, cardiovascular disease will
become an increasingly important health issue. It is important
to note that younger women Veterans are more likely to
identify as minorities than men.10 Higher rates of cardiovas-
cular risk have been previously described among Black wo-
men, particularly among Black women in the WVCS EHR
cohort with depression,36 a factor that, along with PTSD, in-
creases risk of incident cardiovascular disease.39,40

Women reported a similar or greater prevalence of non-
traditional cardiovascular risk factors (e.g., MST, mental
health disorders, insomnia34,41) compared with men, match-
ing observations in the broader population of women Ve-
terans and civilians. Lower traditional risk factors observed
among women WVCS2 participants also align with previous
reports,42 suggesting that OEF/OIF/OND women Veterans
should be viewed as a distinct group, and two hypotheses are
proposed: women Veterans’ cardiovascular risk increases to
exceed that of comparison groups later in life, and women’s
nontraditional risk factors are more substantial predictors of
cardiovascular health over time.

Orienting the VHA research agenda toward exploring these
hypotheses is essential before healthcare providers integrate
such correlates of cardiovascular health into clinical decision
making and educating women patients about their cardiovas-
cular risk. Determining the subgroups of women who are more
vulnerable to incident cardiovascular conditions and their tra-
jectories of risk over time will aid in thedevelopment and testing
of surveillance strategies, and in the design and implementation
of targeted preventive interventions for women Veterans.

On the WVCS2 survey, 10 · more women endorsed exposure
to MST compared with men, and a higher percentage of women
endorsed significant symptoms of depression and anxiety, but
similar percentages endorsed lifetime traumatic events, intimate
partner violence, PTSD, and PTSD treatment. Some of these
results are consistent with EHR data, showing that depression
and anxiety are more often diagnosed among women.8,43 EHR
data also indicate that a PTSD diagnosis is more common among
men,8 contrasting with the similar level of PTSD symptom se-
verity reported by men and women in this cohort. There are
several explanations for this discrepancy: symptoms of
trauma may manifest differently for women or women may
under-report symptoms of trauma.44 Alternately, women’s
trauma-related psychiatric symptoms may be appraised dif-
ferently by providers who may instead diagnose depression
and anxiety,45 due to shared characteristics with PTSD.46

Understandably, most research to date concerning women
Veterans’ healthcare utilization has focused on utilization in
VA medical centers.8,47 To complement this literature, ad-
ditional detailed information regarding the perspectives of,
preferences for, and experiences with VA versus non-VA-
based healthcare by women Veterans, and their access to non-
VA care, is needed to contextualize demographic and health
information, and to successfully improve the integration be-
tween VA and non-VA care in the service of women’s health

management.48 In WVCS2, women reported utilizing VA
care at higher rates than men and receiving both VA and non-
VA care, results that intersect with previous findings from
EHR data and gender differences in healthcare utilization
observed among the general population.8,10

As of 2015, women Veterans across all service eras typi-
cally had >12 annual VA encounters.10 Of note, 66% of
women and 62% of men surveyed in WVCS2 stated their
intention to use the VA as their main source of healthcare in
the future. However, more than 37% of women Veterans are
sent into the community for specialty services that are un-
available at the VA (i.e., mammograms, gynecologic sur-
gery).10 OEF/OIF/OND women Veterans may also prioritize
the cost and convenience of non-VA care.49 Based on this
survey, it is unknown if women reported receiving external
care because the VA sent them for treatment, or if women are
choosing to use non-VA care for self-pay, and whether there
are different rationales for seeking non-VA care from a
general practitioner, psychiatry, or other outpatient services.

Healthcare utilization and access among Veterans are
also a direct reflection of their insurance coverage. Gen-
erally, Veterans with private insurance coverage are less
likely to exclusively use VA care.50,51 Although there is a
paucity of information about healthcare coverage among
OEF/OIF/OND women Veterans or women Veterans over-
all, results from the WVCS2 survey begin to fill this gap.
Women reported similar health insurance to men, and wo-
men were equally likely to have private or government-
provided insurance.

Assessing the value of non-VA care and determining the
best strategies for coordinating between VA and external care
are essential for women. As the population of women Ve-
terans grows, it will place greater demand on VA outpatient
services. Women’s care preferences and needs must be
considered to ensure that VHA policy and planning decisions
account for both the changing Veteran population and
chronic conditions that are common among women.10

Several limitations of the current report should be noted.
First, there are aspects of the WVCS2 data that may reduce the
generalizability of our findings. The response rate of 32%,
while consistent with paper survey studies of women Veterans
in the last 5 years,52 is relatively low. Furthermore, WVCS2
only includes Veterans who enrolled in VA care. Other recent
data indicate that 57% of OEF/OIF/OND women Veterans and
55% of men are enrolled in the VA, suggesting that about half
of the younger population of Veterans may be unaccounted
for.53 This constraint could result in under- or overestimated
prevalence statistics and gender comparisons.

Also related to generalizability, WVCS2 participants were
recruited from geographically diverse study sites, but survey
respondents were a self-selected group, and the percentage of
respondents who were racial minorities did not align with na-
tional data.47 Although data were combined across study sites,
there may be geographic differences (e.g., rural–urban54) in the
prevalence of certain conditions, their treatment, and gender
differences, which represent areas for future investigation.

Self-report data are also known to include a degree of bias.
Yet, many of these results align with findings from smaller
samples of OEF/OIF/OND women Veterans and EHR data.
The cross-sectional nature of these data also prevents inter-
pretations about causality, although the WVCS2 follow-up
survey will offer that opportunity.
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In WVCS2, women Veterans were not compared with
women civilian counterparts.55 Drawing such distinctions
was not a goal of this investigation, and is merited to fully
discern younger women Veterans’ unique conditions and
needs for preventive healthcare from those in the general
population. Finally, gender was only measured with male and
female options. Other studies of younger Veterans should
include a broader range of gender options to identify non-
conforming persons who may be uniquely vulnerable to
emotional or physical health conditions.

Conclusion

Baseline data from the WVCS2 survey cohort extend our
knowledge of musculoskeletal, cardiovascular, and mental
health among the youngest women Veterans, including the
distinctive characteristics and needs of these women Veterans
seeking VA care after military service, thereby illuminating
potential areas for research with this unique group. Some com-
parisons by gender also revealed similarities in medical mor-
bidities, utilization, or access, which may be equally important
for understanding the healthcare needs of contemporary women
Veterans and for offering equitable, gender-specific care.

Information disseminated from the WVCS1 parent study
has already begun to provide an evidence base for why and
how to improve national policies concerning health services
research and development for women Veterans.3,8,35,36

WVCS2 findings may also inform the design and testing of
new healthcare models that tailor practices and address spe-
cific trajectories of, and vulnerabilities to, disease in women
Veterans. These advances may effectively reduce the burden
of chronic disease faced by the healthcare system and expe-
rienced by each woman who has served in the U.S. military.
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