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The literature on the reproductive health and healthcare of women Veterans has increased
dramatically, though there are important gaps. This article aims to synthesize recent literature on
reproductive health and healthcare of women \eterans. We updated a literature search to identify
manuscripts published between 2008 and July 1, 2017. We excluded studies that were not original
research, only included active-duty women, or had few women Veterans in their sample.
Manuscripts were reviewed using a standardized abstraction form. We identified 52 manuscripts.
Nearly half (48%) of the new manuscripts addressed contraception and preconception care (/7=
15) or pregnancy (7 = 10). The pregnancy and family planning literature showed that (1)
contraceptive use and unintended pregnancy among women Veterans using VA healthcare is
similar to that of the general population; (2) demand for VA maternity care is increasing; and (3)
women Veterans using VA maternity care are a high-risk population for adverse pregnancy
outcomes. A recurrent finding across topics was that history of lifetime sexual assault and mental
health conditions were highly prevalent among women Veterans and associated with a wide
variety of adverse reproductive health outcomes across the life course. The literature on women
Veterans’ reproductive health is rapidly expanding, but remains largely observational. Knowledge
gaps persist in the areas of sexually transmitted infections, infertility, and menopause.

Keywords

women Veterans; reproductive health; health services; deployment; women’s health

Over the past 30 to 40 years, the number of women in the military has increased
exponentially leading to growth in the number of women Veterans.! Currently, there are
approximately 2.3 million women Veterans in the United States, and women Veterans are the
fastest growing group of new U.S. Department of Veterans Affairs (VA) healthcare users.?
VA continues to develop policy and programs supporting delivery of women’s
comprehensive healthcare, including reproductive healthcare.34 Notable achievements
specific to reproductive healthcare include coverage of maternity and newborn care for the
first 7 days of life*®; appointment of the first VA Director of Reproductive Health;
expansion of on-site gynecology services and coverage for infertility treatments®; the VA
maternity care coordination policy’; and the first report on the State of Reproductive Health
of Women Veterans.®

Women Veterans have early life and military exposures that may predispose them to adverse
reproductive health outcomes. For example, compared with their non-Veteran peers and men
Veterans, women Veterans report higher prevalence of adverse childhood experiences,
including physical and sexual abuse.8:9 Such experiences are associated with infertility, low
birth weight, and early bilateral oophorectomy for noncancerous conditions.10-12
Additionally, women Veterans may have experiences and exposures unique to military
service that could adversely impact their reproductive health, including environmental and
occupational exposures, military sexual assault, and combat-associated injuries. Possibly
related to these exposures, women Veterans have a higher prevalence of posttraumatic stress
disorder (PTSD) than their non-Veteran peers.? A growing body of literature indicates that
mental health conditions such as depression and PTSD are associated with adverse
reproductive health pathologies and outcomes.}3-17 Research on women Veterans’
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reproductive health is needed to inform VA programs and policies and ensure access to high-
quality, equitable reproductive healthcare tailored to meet their needs.

A 2011 agenda setting paper identified key gaps in the literature regarding women Veterans’
health and named reproductive health as a priority area requiring more research.3 Since then
there has been a marked increase in published manuscripts related to women Veterans’
reproductive health. A VA Evidence Synthesis Report on women Veterans’ health research
found that between 2008 and 2011 there were only three manuscripts published on women
Veteran’s reproductive health. This increased to 21 between 2012 and 2015.18 However, this
report did not provide a synthesis of the results from the identified studies. Therefore, the
objectives of this systematic review were to (1) review the literature pertaining to
reproductive health of women Veterans and (2) synthesize findings.

We first sought to update the search conducted for the Evidence Synthesis Report to include
articles published from 2008 through 2017. While the initial report included women
Veterans research in general, we revised our search terms to include only reproductive health
terms and topics. Supplementary Fig. 1 illustrates the terms used in the original Evidence
Synthesis Report and the updated search terms. Searches were run in both PubMed and
CINAHL. We also reviewed editorials, case reports, review articles, and reference lists to
identify additional manuscripts. We included all full-length original research articles on
women Veterans’ reproductive health or healthcare that were (1) included in the original
Evidence Synthesis Report or (2) identified through our updated search that were published
between January 1, 2017, and July 1, 2017. Reproductive health was broadly defined based
on the World Health Organization definition to include all conditions, diseases, and
disorders of the reproductive health system, processes, or functions.1® Sexual assault was not
considered a reproductive health condition because it is a traumatic event rather than a
disease or disorder. Therefore, we only included articles that examined associations between
sexual assault and reproductive health outcomes. We excluded studies that were not original
research, only included active-duty women, or included a very small proportion or absolute
number of women Veterans (Supplementary Fig. 1).18

Initial exclusions were made based on manuscript title, and lists from PubMed and CINAHL
were merged and duplicates removed prior to abstract review. Abstracts from the remaining
articles were then reviewed by two study team members to yield a final list of manuscripts
for full review. Disagreements on inclusion of a manuscript for full review were resolved by
a third reviewer (title and abstract reviewers: J.G.K., A.H., A.M.). Manuscripts were
reviewed in full by co-authors using a standardized abstraction form (Supplementary Fig. 2)
with 60% undergoing dual review to ensure consistency.

Fifty-two manuscripts were included in this review (Fig. 1). All studies were observational,
including descriptions of interventions or evaluations of quality improvement programs. To
facilitate synthesis, manuscripts were grouped by topic area: sexual behavior and sexually
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transmitted infections (STIs), contraception and preconception care, infertility, pregnancy,
gynecology, menopause, and delivery of reproductive healthcare. Findings for each topic
area are summarized below.

Sexual behaviors and STls.

Five cross-sectional studies addressed sexual behavior and STIs in women Veterans
(Supplementary Table 1).20-24 Three were restricted to Veterans using VA healthcare,20.23.24
one used a U.S. population-based sample,22 and one sampled Veterans previously deployed
to operations in Iraq or Afghanistan.2! With one exception,22 all outcomes were self-
reported. Primary findings suggested that, relative to non-\Veterans, women Veterans were
more likely to test positive for herpes simplex virus-2 (HSV-2) antibodies (adjusted risk ratio
[aRR]: 1.38;95% confidence interval [Cl: 1.03-1.84),22 and that women Veterans with a
history of lifetime sexual assault were at increased risk for STIs (adjusted odds ratio [OR]:
1.49; 95% CI: 1.07-2.08).20:24 Compared with non-Veterans, women Veterans had greater
prevalence of risky sexual behavior across the lifetime, but not in the past year.22

Contraception and preconception care.

Fifteen manuscripts dealt with topics related to contraception and preconception care
(Supplementary Table 2), including ten cross-sectional, four cohort, and one qualitative
study.25-39 Topics included description of pregnancy rates?; beliefs, knowledge, and
experience of contraception and pregnancy planning28-28; determinants of receipt of and
adherence to contraception?%-36; validity of administrative data for contraception research3’;
and contraceptive counseling and prescribing for women Veterans receiving teratogenic
medications.38:3% All studies included only women Veterans using VA healthcare.

Analysis of the Examining Contraceptive Use and Unmet Need (ECUUN) study, a national
survey of women Veterans using VA primary care, found that women Veterans had similar
overall prevalence of contraceptive use relative to the general population (88.5 vs. 90.2%),
but higher use of long-acting reversible methods (LARC) (22.8 vs. 11.2%).2° Although
overall rates of pregnancy were lower in Veterans (26.1 vs. 34.4 per 1,000), the proportion of
pregnancies that were unintended among Veterans was similar to that in the general
population (37.0 vs. 35.2%).

Three studies focused on women Veterans’ beliefs, knowledge, and experiences related to
contraception and pregnancy planning. Primary findings indicate that relative to White
women Veterans, African American and Hispanic women Veterans placed greater
importance on lack of hormones (African American aOR, 1.94; 95% ClI, 1.56-2.41;
Hispanic aOR, 1.72; 95% Cl, 1.29-2.28) and STI prevention when choosing a method
(African American aOR, 1.99; 95% CI, 1.57-2.51; Hispanic aOR, 1.63; 95% Cl, 1.21-2.19),
were more likely to view contraception as a woman’s responsibility (African American aOR,
1.92; 95% Cl, 1.45-2.55; Hispanic aOR, 1.77; 95% Cl, 1.23-2.54), and had lower
contraceptive self-efficacy (African American aOR, 0.73; 95% CI, 0.54-0.98; aOR, 0.66;
95% Cl, 0.46-0.96),26 and also had lower overall contraceptive knowledge.2” Overall,
women Veterans, particularly those trying to get pregnant or planning a pregnancy, valued
reproductive life planning conversations in the context of primary care visits.28
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Eight studies examined determinants of receipt of and adherence to contraception. All relied
exclusively on VA administrative data, six used national samples of all women Veterans
using VA healthcare,29-31:34-36 one was restricted to women Veterans deployed to
Afghanistan or Irag,32 and one was limited to a single VA healthcare system.33 In terms of
determinants of receipt of contraception, military sexual assault was positively associated
with documented contraception (aOR, 1.12; 95% Cl, 1.07-1.18).32 Factors negatively
associated with documented contraception included being a racial or ethnic minority and
having a substance use disorder diagnosis with or without a mental health diagnosis.35:40
Factors associated with poorer adherence to hormonal contraception included having a
mental health diagnosis, self-identifying as a Christian, being lower income, having a
required copayment, receiving a prescription from an obstetrician/gynecologist (vs. primary
care physician), and obesity.30:31.33.34 However, one validity study indicated VA
administrative data had low sensitivity and high specificity for oral contraceptives
(sensitivity: 0.41, specificity: 1.0) and the contraceptive ring (sensitivity: 0.50, specificity:
1.0) and much higher sensitivity for IUDs (sensitivity: 1.0, specificity: 0.98) and injectable
contraceptives (sensitivity: 1.0, specificity: 1.0).37

Two separate studies examined contraceptive counseling and receipt of contraception among
women Veterans receiving prescriptions for teratogenic medications in VA. Women Veterans
prescribed teratogenic medications were slightly more likely than those without such a
prescription to have a documented contraceptive method, contraceptive counseling, or
pregnancy test (55.7 vs. 35.9%).38 However, those with such a prescription were less
confident than those without that they would receive counseling regarding the risks of these
medications (50 vs. 90%).39

Only three manuscripts examined infertility among Veterans (Supplementary Table 3).41-43
None used standard measures of infertility (time to pregnancy).*4 Self-reported lifetime
sexual assault was positively associated with involuntary childlessness (aOR, 2.02; 95% Cl,
1.39-2.95).43 Among Veterans who served during the Afghanistan and Iraq conflict era,
women Veterans were more likely to report a lifetime history of infertility relative to their
male counterparts (aOR, 1.17; 95% CI, 1.04-1.31),%2 and among those using VA healthcare
who had an infertility diagnosis, those who were obese were more likely to receive an
infertility assessment or treatment (37.6 vs. 28.5%).41

Ten articles dealt with pregnancy among women Veterans (Supplementary Table 4).45-54
Manuscripts addressed associations between deployment and pregnancy outcomes,*>47
implementation of quality improvement initiatives,*8:49 and characterization of women
Veterans using VA maternity benefits.59-54 Findings suggested that deployment may
increase risk of preterm birth (aOR,1.90; 95%CI, 0.90-4.02)*° and that having a PTSD
diagnosis in the year prior to delivery was associated with increased risk of gestational
diabetes mellitus (GDM) (aRR, 1.4; 95% ClI, 1.2-1.7), preeclampsia (aRR, 1.3; 95% ClI,
1.1-1.6), and spontaneous preterm birth (aOR, 1.35; 95% ClI, 1.14-1.61).46:47

Semin Reprod Med. Author manuscript; available in PMC 2020 April 19.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Katon et al.

Gynecology.

Menopause.

Page 6

Two studies described separate quality improvement programs intended to enhance
coordination and access to care for pregnant women Veterans.#849 Key findings included
differences in mental healthcare utilization based on the presence or absence of a pre-
pregnancy mental health diagnosis*® and high levels of satisfaction with maternity care.4®

The remaining five studies described various characteristics and outcomes of women
Veterans using VA maternity benefits.30-54 All but one study relied on VA administrative
data and only one made direct quantitative comparisons to non-Veterans. Findings
demonstrated the rapid growth in use of VA maternity benefits3; the high prevalence of
mental health conditions among pregnant women Veterans using VA healthcare>* and
maternity benefits®2; and the increased risk of GDM or preeclampsia among those using VA
maternity benefits (GDM standardized incidence ratio [SIR], 1.40; 95% Cl, 1.16-1.68;
preeclampsia SIR, 1.32; 95% ClI, 1.15-1.51).51 Additionally, one study examined
determinants of opioid use in this population and identified various medical and mental
health conditions positively associated with use during pregnancy.>0

Eight manuscripts addressed VA gynecology care (Supplementary Table 5).55-62 Five used
patient surveys>°:27.60-62 and three used VA administrative data.?6:58:59 Studies covered
diverse topics, including factors associated with incidence and remission of overactive
bladder," rates and predictors of hysterectomy in VVA,56:57.62 the co-occurrence of
gynecologic and mental health conditions,?9 and the impact of sexual trauma and PTSD
on pelvic exams.80.61

Primary findings highlighted the high prevalence of mental health morbidity associated with
a range of diagnosed reproductive health conditions®>8:59: the association of sexual assault
with reproductive health disorders (e.g., infertility and pelvic floor disorders),3>:57
hysterectomy,” and challenges with routine women’s health exams8%:61; higher cumulative
lifetime incidence of hysterectomy among younger women Veterans®2; and evidence of
decreasing rates of hysterectomy in VA.%6

Only three manuscripts addressed menopause (Supplementary Table 6).53-65 Key findings
suggested that women Veterans and non-Veterans have similar prevalence of vasomotor
symptoms (aRR, 0.99; 95% CI, 0.76-0.89), but the negative impact of these symptoms on
women Veterans’ health-related quality of life was greater5; that Veterans using VA
healthcare are more than twice as likely as the general population to use hormone therapy
(10.3 vs. 4.7%)%3; and that following changes in guidelines, minority women Veterans
(Hispanic aOR, 1.41; 95% ClI, 1.19-1.67; African American aOR, 1.13; 95% ClI, 1.05-1.22)
and those with specific medical conditions or surgeries (coronary artery disease aOR, 1.23;
95% ClI, 1.15-1.32; mastectomy aOR, 2.78; 95% Cl, 1.97-3.93; hysterectomy aOR, 1.29;
95% Cl, 1.03-1.53) were more likely to discontinue use.5
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Delivery of reproductive healthcare.

Eight manuscripts addressed delivery of reproductive healthcare, including three qualitative
studies (Supplementary Table 7).86-73 Manuscripts addressed reproductive health program
development and needs assessment and determinants of reproductive health services,
policies, and programs within VA. Five manuscripts addressed program development for
improving and integrating reproductive healthcare within VA.66-70 These included
successful development of a women’s health training program for resident physicians®6 and
identification of key challenges for coordination of gynecology—oncology.58 In terms of
reproductive healthcare needs from the patient perspective, findings highlighted the impact
of past trauma on care, the need for additional peer and provider support,5” knowledge gaps
regarding VA coverage of reproductive health services, the desire for additional coverage of
infertility and newborn care, and experiences with gender discrimination.®® Three
manuscripts examined determinants of reproductive healthcare in VVA. Factors associated
with increased availability of reproductive healthcare services in primary care and the
emergency department included having a women’s health clinic (aOR, 3.22; 95% ClI, 1.12-
9.24), being a metropolitan hospital-based clinic (aOR, 0.33; 95% CI, 0.14-0.74), and
having gynecologists on staff (gynecology consultation for emergency department aOR,
10.9; 95% Cl, 3.2-36.6).71-73

Discussion

The quantity of research addressing reproductive health in women Veterans increased
dramatically between 2008 and 2017, expanding existing knowledge of risk factors and gaps
in services impacting Veterans’ reproductive health. Below we describe areas of significant
knowledge growth, cross-cutting themes, and current gaps in knowledge that require future
research.

Areas of Significant Knowledge Growth

The growing literature on unintended pregnancy and contraception use provides important
documentation of women Veterans’ reproductive health status and needs. Women Veterans
using VA healthcare had lower rates of pregnancy than non-Veterans, although a similar
percentage of pregnancies were unplanned.?> While overall contraceptive use among
Veterans appears similar to the general population, use of LARC within VA may be higher.2
This may reflect patient or provider preferences for low-maintenance contraception, as
mental health conditions and substance use disorders are highly prevalent in this population
and may negatively impact adherence to hormonal contraception.2%:30 It might also reflect
preferential use of VA for clinician-administered methods such as LARC, which outside VA
might have higher patient costs, although the Affordable Care Act contraceptive mandate
issued in 2012 may have minimized or eliminated these differences.”* Policy and system
level barriers to receipt of or adherence to hormonal contraception included financial
barriers (e.g., copayments)30:33:34 and limited availability of women’s health clinics. The
majority of studies in this area were limited by reliance on VA administrative data, which
had moderate validity for identifying contraceptive use,3” and all studies focused on women
using VA healthcare, limiting generalizability.
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Findings related to pregnancy highlighted women Veterans’ increased risk for adverse
pregnancy outcomes, the putative role of deployment, and PTSD as risk factors for these
outcomes, and provided insight regarding programs to support women Veterans throughout
pregnancy.#>-49:51 The association of deployment and risk of preterm birth> may be
partially explained by the increased risk of PTSD among those with past deployment, which
in turn was associated with increased risk of preterm birth.14-16:46:47 Telephone-based
maternity care coordination may be one strategy to ensure women Veterans’ access to
perinatal mental healthcare. Evidence from outside VA suggests that maternity care
coordination increases care utilization and improves pregnancy outcomes.”>~’7 Such
programs are feasible and acceptable to Veterans,*® but it is unclear whether they ensure that
women Veterans receive evidence-based perinatal mental healthcare.#8 The majority of
studies on pregnancy were limited by reliance on VA administrative records, which have
minimal information about pregnancy outcomes, as maternity care is almost exclusively
purchased from non-VA community providers. For patient surveys, missing data was a
potential source of bias, as completeness of data might be related both to pregnancy outcome
and deployment history.

Cross-Cutting Themes

Two themes emerged across a wide range of reproductive outcomes: (1) the association of
lifetime sexual assault, including military sexual assault, with women Veterans’ reproductive
health outcomes and (2) the association of mental health conditions with women Veterans’
reproductive health. Consistent with studies of non-Veteran women,”879 lifetime sexual
assault was associated with increased discomfort with routine reproductive health
procedures and a range of pathologies and adverse outcomes.20:24:43.57.60 Sexyal violence
impacts women civilians, service members, and Veterans. Approximately 40% of civilians,
40% of active-duty women, and 50% of women Veterans using VA healthcare report ever
experiencing sexual violence.20:2443.80 Up to one-third of women Veterans report
experiencing military sexual assault®! and they also have a higher prevalence of childhood
sexual abuse than their civilian peers, which may increase risk of repeated sexual assault
across their lifetime.8:82 Nationally, there is a need to address sexual harassment and assault,
including cultural change and effective prevention, and ensuring legal, medical, and mental
health support for all survivors. This is also true in the military, where sexual harassment and
assault continue to be a significant problem,89 and within VA facilities where at least 25% of
women Veterans experience harassment by other Veterans when seeking healthcare.83 All
VA providers should be educated in bystander intervention, trauma-sensitive care, and how
to ask about lifetime, not just military, sexual assault. Furthermore, many women Veterans
do not use VA healthcare; therefore, continued efforts are warranted to educate civilian
providers on the unique physical and mental health needs of women Veterans, particularly
those related to sexual assault.

The association of mental health and reproductive health risks and pathology across the
reproductive life course emerged as another cross-cutting theme. Findings suggest that
mental illness may decrease adherence to hormonal contraception?%:39; increase likelihood
of gynecologic symptoms, conditions, and surgeries®58:59; and increase risk of adverse
pregnancy outcomes.*6:47 Mental health conditions may also exacerbate the effect of
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menopausal symptoms on quality of life, leading to greater reliance on hormonal therapy.
63.65 Optimal reproductive healthcare for women Veterans may require appropriate
integration of mental health services, including training for clinicians providing reproductive
health in screening and identification of mental health concerns and systems that facilitate
same-day access to mental healthcare providers.

Gaps in Knowledge and Targets for Future Research

Despite the rapid growth in the women Veterans’ reproductive health literature over the past
9 years, there remain significant knowledge gaps. In scientific circles and among Veterans
and lawmakers, there is a continued interest in understanding how environmental and
occupational exposures related to deployment may impact women Veterans’ reproductive
health. Existing datasets are limited in their ability to address these questions and therefore
use of the available data is not sufficient for answering these scientific questions. Well-
designed prospective cohort studies that include both Veterans and active-duty service
members and longitudinally assess reproductive health outcomes using standard measures
are needed. Such an approach could also enable examination of outcomes that are not
available in VA administrative data. Additionally, there remains a dearth of research
regarding sexual behaviors and STIs, infertility, and menopause. Examining screening rates
for STls in VA, identifying prevalence of infertility among women Veterans using standard
measures such as those included in the CDC National Survey of Family Growth, and
ascertaining the menopausal experience of women Veterans would help address these gaps.

Conclusion

The rapid growth of reproductive health literature over the past 9 years reflects prioritization
of the health needs of women Veterans among VA researchers, funders, and leaders. Women
Veterans have unique reproductive health concerns that warrant a more complete
understanding. Many of these issues are pertinent to non-Veterans (e.g., sexual assault,
contraception access), but have distinctive features in Veteran populations that may call for
tailored approaches to prevention and intervention. We sought to synthesize the literature to
identify gaps in the evidence base and make recommendations for future research. Strengths
of this review included the broad set of search terms, use of a standardized data abstraction
form, and dual review of over half of the identified manuscripts. Limitations included
exclusion of studies focused exclusively on active-duty women, which could bias results of
etiologic inquiries, and inability to pool estimates due to the extreme heterogeneity of
measures and outcomes. Synthesizing the current reproductive health literature for women
Veterans allows the prioritization of research to areas with the most impact for women
served by the VA Health System. Furthermore, at a system level, VA represents an extremely
large national healthcare system that is well positioned to be a leader in developing optimal
integrated reproductive healthcare delivery systems. The growing population of women
Veterans presents an opportunity to demonstrate leadership in healthcare delivery to a
complex patient population and further underscores the importance of delivering optimal
reproductive healthcare to women Veterans.
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