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ABSTRACT
A recent evidence map focused on women veterans underscored the limited number of
articles published on mental health comorbid with physical health conditions in this popula-
tion. The quality of this small body of research has yet to be evaluated. The aim of this sys-
tematic review was to evaluate and synthesize research published between 2008 and 2015
and identified in the Women Veterans’ Health Research Evidence Map as related to mental
and physical health comorbidities among women veterans. Following PRISMA guidelines, 23
published studies were identified and 21 were included in the review. In general, significant
associations between several mental health conditions (e.g., depression, posttraumatic stress
disorder, substance use disorders) and physical health disorders (e.g., cardiovascular disease,
diabetes, gastrointestinal disorders, hypertension, obesity, pain, and urinary symptoms) and
health behaviors (e.g., preventative care and treatment adherence) were noted. The majority
of studies were rated as low risk of bias, with selection and detection bias most frequently
observed across studies. Additionally, gaps in the recent literature were observed, including
the need for further investigation of the role of medical conditions in complicating mental
health symptoms and care provision. Results underscore the importance of healthcare
providers attending to women veterans’ mental and physical health simultaneously and
irrespective of setting. Further, while the Department of Veterans Affairs continues to make
sizable gains in its focus on women veterans’ health, continued research on several health
domains is needed to ensure adequate understanding of the health needs of
women veterans.
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Introduction

Women veterans represent the fastest growing demo-
graphic of new users of Department of Veterans
Affairs (VA) healthcare.1,2 Women veterans report
high levels of exposure to lifetime and military inter-
personal trauma, including physical and sexual child-
hood abuse, sexual assault, and intimate partner
violence.3–6 Women are also enrolling in VA at
younger ages than ever before.1,7 Those women with
more recent military service may also experience com-
bat at levels only slightly lower than those of men.8

Women veterans’ lifetime experiences of trauma com-
bined with their status as a statistical minority within

the military and VA underscores the importance of
access to high-quality, gender-sensitive, trauma-
informed care. VA policy requires that gender-sensi-
tive comprehensive primary care be available to all
women veterans.9,10

Such comprehensive care must address the clinical
complexity that arises from comorbid mental health
and physical health conditions. Clinical complexity
impacts healthcare outcomes, adherence, costs, and
coordination of care. For example, health outcomes
are lower for patients with comorbid mental health
and physical health conditions, than patients with just
one mental health or physical health condition

CONTACT Ursula A. Kelly Ursula.Kelly@va.gov; ukelly@emory.edu Nursing and Patient Care Services, Atlanta VA Health Care System, Decatur, GA
30033, USA and Nell Hodgson Woodruff School of Nursing, Emory University, Atlanta, GA 30322-1007, USA.
� 2019 Taylor & Francis Group, LLC

BEHAVIORAL MEDICINE
2021, VOL. 47, NO. 1, 69–87
https://doi.org/10.1080/08964289.2019.1644283

http://crossmark.crossref.org/dialog/?doi=10.1080/08964289.2019.1644283&domain=pdf&date_stamp=2021-05-02
http://orcid.org/0000-0002-6582-1673
http://orcid.org/0000-0001-6619-0503
http://orcid.org/0000-0001-8349-455X
http://orcid.org/0000-0002-6956-4678
https://doi.org/10.1080/08964289.2019.1644283
http://www.tandfonline.com


alone.11–13 Additionally, attempts to treat each dis-
order separately rather than take into account the
unique needs of patients with clinical complexity, may
result in contraindicated and unsustainable treatment
regimens.14 When providers attempt to treat each dis-
order separately, mental health symptoms may be
overlooked which can contribute to an exacerbation
of mental health symptoms. The odds of noncompli-
ance with medical treatment recommendations
increase in patients with mental illness, complicating
management of chronic medical conditions.15 For
example, among women veterans, for whom depres-
sion appears to be more common than in men,
depression is associated with poorer adherence to
hypertension medications, breast cancer screening,
and diabetes medications.16–20 Similarly PTSD is asso-
ciated with more medical conditions and poorer
health related quality of life in women veterans.21

Clinical complexity is also associated with increased
healthcare costs, including preventable costs, com-
pared to healthcare for patients without clinical
complexity.13

The VA Evidence-Based Synthesis Program recently
constructed an evidence map of the literature on
women veterans’ health and healthcare published
between 2008 and 2015 to identify common health-
care topics, as well as notable gaps, in this body of
research.22 The evidence map identified clinical com-
plexity in women veterans, i.e., mental health comor-
bid with nonmental health, as a topic with both
increased research interest and outstanding gaps in
the literature.16 Prior research suggests that clinical
complexity is a particular concern for women veterans
– a population also vulnerable to gaps in care and
fragmented care.23

However, to date, research on physical and mental
health conditions of women veterans has typically
been conducted in silos, sidelining the unique issues
that arise for women with comorbid concerns.
Moreover, despite recent findings suggesting mental
and physical health comorbidity warrant additional
attention among women veterans, the systematic evi-
dence mapping review by Danan and colleagues did
not provide a synthesis of the literature, nor an ana-
lysis of the quality of the literature.22 Doing so is
essential for understanding the need for subsequent
research in this area. In addition, synthesizing and
evaluating the literature on clinical complexity offers
an important means of conveying information to both
VA and non-VA healthcare providers who serve
women veterans. It is important for all healthcare pro-
viders to understand the specific issues that arise

when patients are suffering from both medical and
mental health conditions in order to provide optimal
care. This is particularly important considering
research demonstrating that gender-sensitive, compre-
hensive care results in better outcomes for women
veterans (See deKleijn et al. for a review).24 In add-
ition, as greater numbers of women veterans receive
care through the Mission Act of 2018, which provides
additional options for veterans to receive health care
from non-VA providers in the community, who may
be unaware of common comorbidities in the women
veteran population, a systematic review of the litera-
ture is particularly timely.25,26

As such, the present systematic review aimed to
evaluate and synthesize results from studies published
from 2008 to 2015 on mental and physical health
comorbidity among women veterans, with the goal of
improving clinical care for this population. We
reviewed the 23 observational studies identified by
Danan and colleagues in the mental health comorbid
with nonmental health topic area of the evidence map-
ping review, and completed an analysis of risk of bias
across studies.22 The variety of physical and mental
health conditions included in this literature precluded
a meta-analytic approach to synthesizing this litera-
ture; therefore, we present our results as a narrative
systematic review.

Methods

The VA Evidence-based Synthesis Program identified
23 articles related to clinical complexity in a mapping
review project titled, An Evidence Map of the Women
Veterans’ Health Research Literature (2008 – 2015).27

The process for article selection and criteria for inclu-
sion for that project have been described in detail pre-
viously.22,27 In brief, several databases were searched
for articles published between January 2008 and
December 2015, using Medical Subject Heading
(MeSH) terms: Women; Women’s Health; Women’s
Health Services; Veterans; Veterans Health; and
Hospitals, Veterans. The main inclusion criteria
required empirical studies focused on health or
healthcare for US women veterans (see Danan et al.
for additional information regarding article selec-
tion).22 The abstraction process resulted in 440 eligible
articles. With guidance from central stakeholders in
the clinical and research offices of Women’s Health at
VA articles were categorized into 39 healthcare topics,
grouped into four main subheadings of interest: (1)
mental health, (2) physical health, (3) health organiza-
tion and delivery, and (4) access, utilization and
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postdeployment health (see Danan et al, page 1362).22

The current review focuses on mental health comorbid
with nonmental health, which was a topic within the
mental health subheading.

Given the goals of the current review, a structured,
systematic approach was taken to data abstraction and
assessment of risk of bias. Methods were guided by
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) statement for evaluat-
ing studies of healthcare interventions.28,29

Data abstraction

Study elements from the 23 articles selected for inclu-
sion were recorded in an abstraction form developed
for this study by the authors. The initial abstraction
form included inclusion and exclusion criteria from
the study, study design, research question(s), sample,
independent and dependent variables, methods of
variable assessment, analytic approach, results, and
conclusions. This form was initially pilot-tested and
refined by all eight authors on two articles; through
extensive discussion, no major modifications were
deemed necessary. Next, information from each article
was abstracted by two authors independently, and the
recorded data were compared and discussed until con-
sensus was reached. Two articles30,31 were excluded
from full abstraction by consensus of a rater pair (UK
and JC) based on the exclusion criteria established in
the parent study; both studies had samples of women
that were less than 75% of the total and neglected to
stratify and/or explicitly discuss results for women
veterans, as a result, 21 studies were included in the
final review.

Risk of bias. The 13-item revised Research Triangle
Institute (RTI) Risk of Bias tool was used to assess
studies (all of which were observational) for potential
sources of bias, including selection, performance, attri-
tion, detection, reporting, information, and confound-
ing biases.28,29 Reasoning for bias determinations were
recorded to facilitate transparency and discussion of
any discrepancies between evaluators.32,33 Overall bias
rating was evaluated using the following criteria: (1)
low risk of bias for results that are valid and represent
true effects; (2) moderate risk of bias for results that
are valid and represent a true effect and although the
study was susceptible to some bias, these issues were
not so extreme as to invalidate study results; and (3)
high risk of bias for significant flaws and several types
of biases that likely invalidate study results.32
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Results

We summarized findings into two major areas: (1)
mental and physical health comorbidities, and (2) pre-
ventive care and treatment adherence. We also sum-
marized limitations germane to understanding clinical
complexity among women veterans, including meth-
odological limitations, common types of bias, and not-
able gaps in the recent literature (see Table 1).

Mental and physical health comorbidities

Fifteen articles described comorbid mental and phys-
ical health conditions. Given the variety of mental
health conditions included, we summarized findings
based on the comorbid physical health conditions
examined, with the exception of two studies, which
pertained to deployment-related conditions.34,35

Diabetes, cardiovascular diseases, and obesity
Three studies examined the relationship between men-
tal health and diabetes, including the cardiovascular
and medical sequela of diabetes.36–38 First, Banerjea
and colleagues described the comorbidity of (1) men-
tal illness (MI; anxiety, PTSD, or other disorders) and
(2) serious mental illness (SMI; schizophrenia, bipolar
disorder, psychosis, and major depression) and/or (3)
substance use disorders (SUD; alcohol, drugs, and
tobacco) among women veterans with diabetes, using
VA medical records.36 Overall, women veterans with
diabetes were more likely to have MI than SUD, with
major depressive disorder being the most common
(28%), followed by anxiety disorder, schizophrenia,
and bipolar disorder. Importantly, around one-third
of the sample had medical complications of diabetes
(macrovascular, microvascular or metabolic decom-
pensation). Women with macrovascular complications
of diabetes were more likely to have MI and/or SUD;
those with metabolic decompensation were more
likely to be in the SMI group than those without it.

Shen and colleagues examined types of depression
(i.e., major and minor) among women veterans diag-
nosed with depression and diabetes, heart disease, or
hypertension.37 Women with diabetes only or diabetes
with hypertension had higher rates of major depres-
sion, compared to those with hypertension only. The
authors concluded that rates of depression in their
sample were somewhat higher than the general popu-
lation,39 but consistent with research on depression
co-occurring with diabetes.20

Sambamoorthi and colleagues examined depression
treatment patterns among women veterans with dia-
betes, coronary artery disease (CAD), or

hypertension.38 Among women with diabetes, CAD,
or hypertension, 54% received antidepressants only,
23% received psychotherapy with or without medica-
tion, and 23% did not receive any depression treat-
ment. Across the sample, women with CAD were
more likely to not receive any depression treatment,
compared to those with hypertension, but were
equally likely to receive psychotherapy (with or with-
out medications). This study offered one of the first
observations of differences in depression treatment
among women veterans with chronic illness.

These three studies shared first and senior authors
and reflect similar methodologies, including use of
national VHA clinical data to characterize clinical
complexity among women veterans, as well as being
observational, cross-sectional and cohort studies that
relied on chart review. Therefore, identification of the
features of clinical complexity were limited to those
entered in patients’ VA medical records. However, in
all three of these articles, efforts were made to
increase identification of relevant cases, including the
use of algorithms that utilize clinical information
beyond diagnostic codes and/or extending the window
of chart review to increase opportunity for identifica-
tion of conditions in the course of care.36–38 These
studies were evaluated as having a low risk of bias.

One study focused primarily on comorbid obesity
and mental health conditions, and was also evaluated
as having a low risk of bias.40 Current borderline per-
sonality disorder and depression symptoms mediated
the relationship between a history of sexual assault,
including during military service, and current obesity
among women veterans. Past year substance use was
related to obesity as well, but did not mediate the rela-
tionship between sexual assault and obesity. The study
used self-reported height and weight to calculate each
participant’s body mass index (BMI) and used self-
reported history of borderline personality disorder diag-
nosis, creating a risk of detection bias in these variables.

Chronic neurological and musculoskeletal pain
Three studies focused on chronic headache or muscu-
loskeletal pain complicating or complicated by PTSD,
depression, and/or trauma exposure.41–43

Two of these studies examined the relationships
between pain and mental health conditions in large
mixed-gender samples of Operation Enduring
Freedom (OEF)/Operation Iraqi Freedom (OIF) veter-
ans. Compared to male veterans, women veterans
were more likely to endorse pain-related complaints
and to report using prescription headache medication
in the past year.42,43 In the full mixed-gender sample,
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PTSD diagnosis was associated with higher rates of
pain complaints (e.g., headaches, backaches, muscle
pain); however, veterans with comorbid PTSD and
depression diagnoses reported the most frequent pain
complaints.42 Seng et al. found that PTSD, panic
symptoms, and lifetime trauma exposure were associ-
ated with a greater likelihood of reported use of pre-
scription headache medications in the past year.43 In
contrast, depressive symptoms were not related to use
of prescription headache medications. In the Seng
et al. study issues were identified with the selection of
study participants, use of brief and nonvalidated
measures and single-item measures, and failure to
assess relevant confounds leading to the categorization
of a moderate risk of bias.43

Using a convenience sample of women veterans
presenting for care in a VA women’s clinic, Haskell
and colleagues examined the associations between
self-reported history of sexual trauma and persistent
physical pain, pain intensity, and pain interference in
any area of the body.41 Despite significant bivariate
associations between military sexual trauma and the
presence of persistent pain, when accounting for num-
ber of chronic conditions, alcohol use, and depression,
sexual trauma was not associated with pain persist-
ence. However, among women veterans who reported
pain, self-reported sexual trauma history was signifi-
cantly associated with both pain intensity (accounting
for race and marital status) and pain interference
(accounting for age, service connection, anxiety diag-
nosis history, and depression). Findings were limited,
however, by use of a convenience sample of veterans
seeking care in one VA clinic and by concerns related
to the measurement of sexual trauma. Specifically, sex-
ual trauma was analyzed as a single dichotomous vari-
able that included forced sex as a civilian, forced sex
while serving in the military, and military sexual har-
assment, thus this study was evaluated as having a
moderate risk of bias.

Overall, this group of chronic pain-related studies
are limited by lack of accounting for potential covari-
ates, such as chronic medical conditions which are
often associated with pain complaints (e.g., fibromyal-
gia, traumatic brain injury, physical injury).
Measurement concerns included limited definition or
assessment of pain (i.e., single-item or dichotomous
measures), medication use (i.e., single-item self-
report), and trauma (i.e., use of nonvalidated meas-
ures). In addition, concerns related to sample selection
included different recruitment methods for men and
women and use of a small convenience sample.41,43

Gastrointestinal problems
Three studies examined the comorbidity between
mental health conditions and gastrointestinal prob-
lems.44–46 All three studies on gastrointestinal prob-
lems were evaluated as using valid and reliable
measures, and two studies45,46 included sensitivity
analyses that did not find any differences in gastro-
intestinal problems between study participants and
women who declined to participate. Therefore, these
three studies were identified to carry a low risk
of bias.

Maguen and colleagues examined gender differen-
ces in the association of mental health disorders and
gastrointestinal disorders (GIDs) among veterans who
had deployed to the US wars in Iraq and Afghanistan
and who were new to VA healthcare.44 Women were
more likely than men to have irritable bowel syn-
drome (IBS) and dyspepsia/abdominal pain and less
likely than men to have GERD/reflex esophagitis. Risk
for all GIDs was greatest among women with depres-
sion (as compared to PTSD and generalized anxiety
disorder). IBS was the GID most strongly associated
with all three mental health conditions. Furthermore,
veterans with more than one mental health condition
had greater odds of GIDs compared to those with
only one mental health condition, with women being
more likely than men to have mental health
comorbidity.

Savas and colleagues examined one-year prevalence
of IBS and dyspepsia symptoms and their associations
with anxiety, depression, and PTSD in a sample of
women veterans seeking outpatient primary care in a
VA women’s health clinic.45 Women reporting either
IBS symptoms (38%) or dyspepsia (21%) reported sig-
nificantly higher symptoms on measures of depres-
sion, anxiety, and PTSD, compared to women without
IBS or dyspepsia symptoms. The odds of IBS or dys-
pepsia symptoms increased as mental health symp-
toms increased, particularly for anxiety, which was
related to a 16-fold increase in IBS and a more than
40-fold increase in dyspepsia. Moreover, when adjust-
ing for age, ethnicity and all mental health disorders
simultaneously, only anxiety symptoms remained sig-
nificantly associated with IBS and dyspepsia.

White and colleagues also sampled women veterans
seeking primary care in VA, but focused primarily on
the relationship between specific trauma types and
IBS.46 Several trauma types were related to greater
risk for IBS, including interpersonal traumas, man-
made disaster, and serious/life-threatening illness.
While women veterans with IBS were more likely to
report PTSD and depression symptoms than women
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without IBS, this association did not fully account for
the relationship between trauma experiences and IBS.

Urogenital symptoms
Three studies examined comorbidity between mental
health diagnoses and urogenital symptoms.47–49

Bradley and colleagues used a telephone-based survey
to sample women veterans who received care in VA
to examine the relationships between urinary incon-
tinence (UI), depression, and PTSD.47 Accounting for
covariates including age, BMI, race, exercise, pregnan-
cies, history of urinary tract infections, and a history
of sexual assault, UI was associated with PTSD, but
not depression. Sexual trauma was also associated
with UI. Although this study had possible detection
bias related to the categorization of UI groups, overall
the study was rated as having a low risk of bias. Also
using a telephone-based survey, in a national study of
recently deployed women veterans, Bradley and col-
leagues found that overactive bladder was associated
with depression, anxiety, PTSD, and history of sexual
trauma.48 Bradley and colleagues used valid and reli-
able measures and conducted a sensitivity analysis on
study participants and nonparticipants and did not
note any differences between groups, and that study
was also rated as carrying a low risk of bias. Lastly,
Klausner and colleagues employed an in-person sur-
vey postprimary care appointments and found that
women veterans with lower urinary tract symptoms
(LUTS) reported higher rates of psychiatric comorbid-
ities and lifetime sexual trauma than women without
LUTS.49 In addition, psychiatric comorbidities and
sexual trauma increased the negative impact of LUTS
on quality of life, but did not impact the severity of
LUTS. Klausner and colleagues used valid and reliable
methods in their study, and it was rated as having a
low risk of bias.

Deployment
One article directly examined the role of deployment
on mental health and physical health.35 A second
study examined the relationship between an infectious
disease that is more easily contracted during deploy-
ment with depression and dysphoria among
women veterans.34

Wachen and colleagues examined the relationship
between warzone exposure, PTSD symptoms, and
physical health (in seven bodily systems, including
cardiovascular, dermatological, gastrointestinal, genito-
urinary, musculoskeletal, neurological, and pulmon-
ary) among women and men who deployed to the
first US Gulf War.35 Predeployment health was

assessed retrospectively and postdeployment health
was defined as current health at the time of the study.
In terms of physical health, all participants reported
worse physical health at postdeployment than prede-
ployment, and women veterans reported more genito-
urinary, musculoskeletal, and neurological symptoms
than men. PTSD symptoms mediated the relationships
among warzone exposure and all seven categories of
physical health; no sex-based differences were identi-
fied. One measurement issue was identified with this
study in that the authors did not examine the impact
of military sexual trauma (MST) or other forms of
interpersonal violence before or after deployment on
physical heath, yet overall the study was evaluated as
having a low risk of bias.

Duffy and colleagues explored the relationships
between chronic T. gondii infection, depression, and
dysphoric mood among 70 women veterans.34 T. gon-
dii is a parasite to which internationally deployed per-
sonnel may be exposed; it has been associated with
adverse mental health outcomes including suicidal
behavior. There were significant bivariate relationships
between T. gondii seropositivity and depression sever-
ity, confusion and anger, and overall mood disturb-
ance. The authors were unable to conduct
multivariate analyses or adjust for confounds due to
the small number of women who screened positive
for the parasite. Two methodological issues were iden-
tified with this study, leading to the designation of a
moderate risk of bias. First the method of recruitment
varied across groups, and second the small sample
size precluded an examination of potential demo-
graphic confounds. Therefore, this study was eval-
uated as having a moderate risk of bias. Additional
research regarding the role of T. gondii infections on
mental health is warranted, especially in larger sam-
ples of women veterans, to generalize results and fur-
ther explore the relationship to suicidal behavior.

Preventive care and treatment adherence

Six articles addressed (a) mental health symptoms that
complicate medical care or (b) medical conditions
that complicate mental health care.

Mental health conditions complicating medical care
Articles in this section focused on the role of mental
health in timely engagement in medical care or
screening, in postoperative complications, and on
adherence to prescription contraceptive regimens.50–54

Engagement in medical care or screening. Weitlauf
and colleagues compared receipt of cervical cancer

80 S. K. CREECH ET AL.



screening among women veterans with PTSD, depres-
sion, or no mental health symptoms, using medical
records for women who received VA care from 2003
to 2007.50 Seventy-seven percent of women with
PTSD, 75% with depression, and 75% with no mental
health diagnoses were screened for cervical cancer.
Women with PTSD were significantly more likely to
be screened than women without mental health diag-
noses. Additionally, women with depression or PTSD
were more likely than those without mental health
diagnoses to be screened if they were low users of pri-
mary care, but were less likely to be screened if they
were high users of primary care. Several issues with
potential bias were identified for this study including
potential selection bias, detection bias, and selective
outcome reporting (for details see Table 1); thus the
study was categorized as having a high risk of bias.

Abdullah et al. examined healthcare outcomes
among women veterans with schizophrenia or schizo-
affective disorder who subsequently developed breast
cancer and were eligible for adjuvant radiation ther-
apy (ART) in VA.51 Women with schizophrenia or
schizoaffective disorder presented later in the disease
course, had larger masses, and a greater number had
metastatic breast cancer upon presentation. The
authors compared their results to results from a previ-
ous study on breast cancer outcomes in VA on those
without mental illness.55 Methodologically, there were
several differences between the studies, including sam-
ple size, outcome measures, and length of follow-up,
leading to categorization of this study as having a
high risk of bias. Although Abdullah and colleagues
used a potentially inappropriate control group, find-
ings suggest that schizophrenia and schizoaffective
disorder may delay treatment for breast cancer, result-
ing in worse prognosis.51

Postoperative complications. Bradley and colleagues
utilized a retrospective medical record review to iden-
tify patients at risk for alcohol-related postoperative
complications.52 Sixteen percent of men and 5% of
women veterans undergoing major noncardiac surgery
screened positive for alcohol misuse at levels associ-
ated with risk for postoperative complications. A
majority of surgical patients (both men and women)
with alcohol misuse were not identified as having pos-
sible alcohol-related diagnoses prior to surgery. In
fact, 36% of men and 58% of women were instead
classified by anesthesiologists as low risk or healthy.
However, an important limitation is that measurement
of alcohol misuse up to one year prior to surgery may
have caused overestimation of risk for postoperative
complications. This study was rated as having a low

risk of bias. Future research is needed to address this
potential limitation and determine the extent to which
findings are replicated when considering a more acute
timeframe of pre-operative alcohol misuse.

Adherence to prescription contraceptive regimens. In
a series of two studies, Callegari and colleagues exam-
ined the relationship between mental health and sub-
stance use disorders, and adherence to prescribed
contraception regimens with a national sample of
women veterans.53,54 In the first study, Callegari and
colleagues found that women veterans with SUD or
both SUD and comorbid mental illness were less likely
to have any prescription contraceptive use during a
one-year period, compared to women veterans with
neither SUD nor mental illness.53 However, among
the subsample of women veterans with a prescription
contraceptive, those with a mental illness or both
mental illness and SUD were more likely to use highly
effective contraceptive methods, compared to women
veterans with neither SUD nor mental illness. In the
second study, Callegari and colleagues found that
women veterans with comorbid mental illness and
SUD experienced more gaps between refills and
reduced odds of continuous 12-month coverage, com-
pared to women with neither mental illness nor
SUD.54 Findings from these two studies suggest that
women veterans with mental health conditions and
comorbid substance use disorders may be at height-
ened risk for inconsistent contraceptive use, and
therefore unintended pregnancy. Therefor both studies
were evaluated as low risk of bias, with the only issue
being that authors relied on the VA medical record
for their contraceptive, mental health, and adherence
data which lacks information on any non-VA health-
care women were receiving and patient self-report of
adherence to contraception.

Physical health conditions complicating receipt of
mental health care
Only one article focused on the role of medical condi-
tions and receipt of treatment for mental health care.
Breland and colleagues examined the role of medical
comorbidities on PTSD treatment initiation and
engagement among men and women veterans recently
diagnosed with PTSD.56 Medical comorbidities were
not significantly associated with PTSD treatment initi-
ation; however, among women veterans who initiated
PTSD psychotherapy, those with more medical
comorbidities had fewer psychotherapy visits for
PTSD. In general this study used valid and reliable
methods although reliance on the VA medical record
for comorbidity and treatment attendance data fails to
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take into account comorbidities that may have
changed over time and any non-VA psychotherapy
visits. This study was rated as having a low risk
of bias.

Limitations

Methodological limitations
The studies included in our review were predomin-
antly retrospective cohort studies reliant on the med-
ical record or veterans seeking treatment in VHA.
None examined the effectiveness of interventions.
None included a comparison group of nonveteran
women and only six included a male veteran compari-
son group.

Discussion

This systematic review of 21 articles identified in the
women’s health evidence map as part of the mental
health comorbid with non-mental-health topic provides
a glimpse into the scope and depth of clinical com-
plexity among women veterans. The included studies
represent a small body of knowledge on disparate
clinical problems and collectively illustrate various
comorbidities of mental and physical health condi-
tions among women veterans, as well as the influence
of comorbid mental and physical health conditions on
preventive care and treatment adherence. Some of the
findings raise awareness of the need to screen for and
consider specific mental health conditions when
addressing specific physical health conditions.
However, at this time in which many women veterans
are receiving care outside of VA settings from pro-
viders who may be unfamiliar with these comorbid-
ities,25 findings also underscore the need for further
research in a number of areas.

Mental and physical health comorbidities

Overall, the reviewed literature was insufficient to
inform specific treatment recommendations for spe-
cific clinical problems. However, the evidence strongly
supports the need for heightened awareness of com-
mon mental health comorbidities (depression, PTSD,
and anxiety) with diabetes, hypertension, chronic
pain, gastrointestinal disorders (especially IBS and
dyspepsia), urogenital complaints, as well as the influ-
ence of deployment and sexual trauma on multiple
physical symptoms among women veterans.

An illustrative exemplar of the clinical complexity
of comorbid mental and physical health conditions

was provided by Wachen and colleagues, who exam-
ined the associations among trauma exposure, PTSD
symptoms, and multiple physical health symptoms in
women and men veterans.35 The authors assessed
physical symptoms of seven body systems, effectively
capturing individuals’ somatic experiences, rather than
the presence or absence of medical diagnoses. This is
important in two ways. First, while many diagnosed
physical health problems are serious and require med-
ical treatment, some can be asymptomatic, such as
hypertension. Assessing for symptoms allows for a
description of clinical complexity as veterans experi-
ence it, rather than as diagnosed by clinicians. It is
interesting to note that women veterans reported
more genitourinary, musculoskeletal, and neurological
symptoms than men – an area that requires further
investigation. Second, the inclusion of symptoms from
seven body systems allows for a broader representa-
tion of clinical complexity than studies that examine
physical comorbidities from only one or two physical
systems (e.g., cardiovascular and endocrine).

Preventive care and treatment adherence

Five of the six studies in this subcategory addressed
the clinical complexity that mental illness or substance
use bring to provision of and adherence to medical
care. The findings of those studies demonstrate that
the presence of mental illness or substance use
impacts healthcare seeking, healthcare receipt, and
specific medical treatment decisions related to physical
health. Only one study, by Breland et al, addressed
the clinical complexity in the other direction; that the
presence of chronic medical illness can influence men-
tal health care receipt and provision.56

Risk of bias

In an effort to characterize the quality of recent
research on clinical complexity among women veter-
ans, we used a standardized approach to assess and
describe risk of bias, described previously.33 All stud-
ies in this systematic review were descriptive and
observational with no intervention studies. Nine stud-
ies included retrospective medical record/medical
claims review only; 12 studies included self-report
data with/without medical record data. Overall, risk of
bias tended to be low (17 studies). The studies were
sound and well-implemented within the limitations of
the available data and chosen methods. Three studies
were deemed to have moderate risk of bias and one
high risk of bias (See Table 1). Detection bias was the
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most common type of bias, with different recruitment
strategies used for women versus men or use of
inappropriate comparison groups. Selection bias was
the second most common type of bias and was related
to lack of validated standardized measures and use of
single-item measures. Thus, we consider this overall
body of literature to generally be reliable and scientific-
ally important, although limited in scope and volume.

Limitations of the current systematic review

Although the articles in this current review were iden-
tified in the women’s health evidence map as part of
the mental health comorbid with nonmental health
topic, they include only a partial sample of the total
physical health and mental health categories identified
in the overall evidence map.22 Given the breadth of the
overall evidence map, it is possible that there are indi-
vidual studies classified outside of the mental health
comorbid with nonmental health topic that are pertin-
ent but were not included. Several women’s health
topics likely relevant to a better understanding of clin-
ical complexity among women veterans are missing,
including gynecological conditions (e.g., endometriosis,
sexual dysfunction, chronic pelvic pain), perinatal care
(e.g., miscarriage, infertility, postpartum depression),
and healthy aging (e.g., menopause).

The limited number of studies addressing comorbid
mental and physical health in women veterans leaves
several critical gaps in the recent literature. We pre-
sent these next, followed by recommendations to
improve clinical practice and healthcare policy based
on the findings of this review and identified know-
ledge gaps.

Gaps in the recent literature

Lack of knowledge about clinical complexity. Mental
and physical health comorbidities complicate veterans’
help-seeking and health care providers’ delivery of
optimal care. Given the broad spectrum of mental and
physical health conditions and comorbidities experi-
enced by women veterans, it is not surprising that a
comprehensive understanding of clinical complexity
among women veterans continues to be needed. For
example, although hypertension is one of the most
common medical conditions among women veterans,
only two recent studies addressed hypertension in the
context of mental health disorders, providing only a
glimpse into the potential role of mental health disor-
ders in the development and treatment of
hypertension.57

Limited knowledge about the impact of interpersonal
trauma on clinical complexity. PTSD and military sex-
ual trauma were, by far, the most frequently studied
of all phenomena related to women veterans’ health
in 2008–2015.27 Interpersonal trauma including child-
hood abuse, lifetime sexual trauma, MST, and intim-
ate partner violence are highly prevalent in women
veterans, and likely impact the profile of clinical com-
plexity.3–6 Although nearly all studies in this review
considered PTSD and/or at least one form of interper-
sonal or combat trauma, the current literature does
not adequately address the impact of trauma on
women veterans’ physical and mental health. PTSD
has been proposed as a systemic disorder, given the
evidence of the negative impact of PTSD on multiple
physical systems in the human body.58 Future
research on clinical complexity in women veterans
will be improved by more comprehensive assessment
and account of trauma history and PTSD symptoms.
Lack of knowledge of the potential and actual role of
PTSD and interpersonal trauma in chronic medical
conditions may result in suboptimal or ineffective
treatment for such conditions and their other mental
health comorbidities.

Multiple mental health comorbidities. Most of the
studies examined multiple mental health comorbid-
ities, most commonly PTSD, major depressive dis-
order, anxiety disorders, SUD, and SMI. Only a few
investigated a single mental health condition. This is
not surprising, given the prevalence of multiple men-
tal health comorbidities, especially PTSD comorbid
with major depressive disorder, in some populations
of women veterans, e.g. VA users.59

Physical health complicating mental health and
receipt of mental health care. Only one study
addressed the potential impact of chronic illness/
multiple physical health conditions on mental
healthcare engagement.56 The complexity that is
created by physical illness comorbid with mental
illness for women veterans remains understudied,
including (1) the mental health sequalae of physical
health disorders, for example, depression that fol-
lows cardiac disease, myocardial infarction, cancer,
etc.; (2) the mental health sequalae of treatment of
physical health disorders; (3) somatization disorders
(e.g., chronic pain, gastrointestinal disorders); and
(4) the burden of physical disease and the barriers
to mental health care that burden creates (e.g.,
requiring dialysis or physical therapy several days
per week).

Mental health complicating physical health and
receipt of medical care. Only a handful of studies
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examined the impact of specific mental health symp-
toms and disorders on women veterans’ receipt of
physical healthcare.50–54 These studies indicated that
mental health conditions can interfere with timely
medical care, which may have lethal consequences, as
in the case of delayed screening or treatment for
breast cancer among women veterans with schizo-
phrenia or schizoaffective disorder.51 A deeper under-
standing of the ways in which mental health
comorbidities interfere with receipt of healthcare,
from screening and prevention to diagnosis and treat-
ment, is essential to eliminating health disparities
experienced by women veterans.

Lack of intervention studies. None of the identified
studies were interventional. Most of the studies in the
comorbid mental and physical health subcategory pro-
vided foundational groundwork for understanding the
relationships between physical and mental health con-
ditions among women veterans. The limited number
of randomized controlled trials (RCTs) on women
veterans’ health is a significant gaps in the literature;
RCTs are the gold standard means of validating the
appropriateness of a treatment for specific groups,
such as women veterans.

Conclusions

We offer the following recommendations to improve
clinical practice and healthcare policy related to
comorbid mental and physical health conditions in
women veterans. First, the limited scope of the litera-
ture necessitates further research on the implications
of clinical complexity on women veterans’ health,
healthcare needs, healthcare treatment seeking, and
treatment adherence. Much in the same way that inte-
grated healthcare, including an interdisciplinary team
of both medical and mental health providers, has been
implemented in the VA and is a growing trend in
civilian healthcare settings, healthcare researchers
need to consider both mental and physical health, as
well as their interplay, when designing future studies.
Collaborative research initiatives that include medical
and mental health scientists would provide an inte-
grated approach.

Similarly, clinical practice may be improved
through interdisciplinary approaches, in which the
patient’s entire care team collaborates to avoid gaps in
assessment, screening, and treatment. The VA
Primary Care Mental Health Integration (PCMHI)
model, the implementation of which was mandated in
2008, is one example of such an approach.60 PCMHI
includes care coordination and interdisciplinary

collaboration, increasing the recognition and effective
treatment of mental health problems in the primary
care setting. Mental health providers are collocated in
primary care settings with the purposes of early iden-
tification and treatment of mental health concerns,
increasing access to mental health services, providing
mental health consultation, and reducing barriers to
mental health care, including stigma.61 VA’s Whole
Health approach to clinical care, focused on treating
the whole veteran rather than just the symptoms of a
disorder, is another successful example of this
approach.62 As many women veterans receive care
outside of VA, or use a combination of VA and non-
VA care,25 new methods of interdisciplinary commu-
nication, especially between VA and non-VA pro-
viders, are necessary to facilitate care across multiple
systems. Given the recent Mission Act of 2018,26

which expands veterans’ options for seeking health-
care in the community, this interdisciplinary and
interhealth care system communication will be essen-
tial to providing comprehensive and quality healthcare
to women veterans. Given the prevalence of both
interpersonal and combat trauma among women vet-
erans,63 future research and clinical practice may also
be improved through comprehensive assessment of
lifetime trauma history and consideration of its impact
on the interplay of women veterans’ physical and
mental health concerns. In conclusion, the state of the
literature suggests that unique issues may arise for
women veterans experiencing comorbid medical and
mental health concerns and enhanced awareness of
these complexities is necessary to address the needs of
this population.
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