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Abstract

Background: The Department of Veterans Affairs (VA) Million Veteran Program (MVP) is the 

largest ongoing cohort program of its kind with 654,903 enrollees as of June 2018. The objectives 

of this study were to examine gender differences in the MVP cohort with respect to response and 

enrollment rates; demographic, health, and healthcare characteristics; and prevalence of self-

reported health conditions.

Method: The MVP Baseline Survey was completed by 415,694 Veterans (8% women), providing 

self-report measures of demographic characteristics, health status, and medical history.

Results: Relative to men, women demonstrated a higher positive responder rate (23.0% vs. 

16.0%), slightly higher enrollment rate (13.5% vs. 12.9%), and among enrollees, a lower survey 

completion rate (59.7% vs. 63.8%). Women were younger, more racially diverse, had higher 

educational attainment, and were less likely to be married or cohabitating with a partner than men. 

Women were more likely to report good-to-excellent health status but poorer physical fitness, and 

less likely to report lifetime smoking and drinking than men. Compared to men, women Veterans 

showed increased prevalence of musculoskeletal conditions, thyroid problems, gastrointestinal 
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conditions, migraine headaches, and mental health disorders and reduced prevalence of gout, 

cardiovascular diseases, high cholesterol, diabetes, and hearing problems.

Conclusions: Results revealed some substantial gender differences in the research participation 

rates, demographic profile, health characteristics, and prevalence of health conditions for Veterans 

in the MVP cohort. Findings highlight the need for tailoring recruitment efforts to ensure 

representation of the increasing women Veteran population receiving care through the Veterans 

Health Administration (VHA).
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Million Veteran Program; gender differences; mental health; physical health; women

Between 2005 and 2015, the Veterans Health Administration (VHA) experienced nearly a 

two-fold increase (92%) in the number of women Veterans accessing care, outpacing the 

growth of male Veterans (U.S. Department of Veterans Affairs (VA), 2017). Women now 

make up approximately 7.5% of all VHA users (FY15 estimate; Frayne et al., 2018) and 

8.7% of the total living U.S. Veteran population (2016 estimate; U.S. Department of 

Veterans Affairs, 2018); by 2040, women are projected to comprise approximately 16% of 

all living Veterans (U.S. Department of Veterans Affairs, 2017), representing the fastest 

growing Veteran group. Although women have historically underused VHA services 

(Murdoch et al., 2006), VA has made access to and improved quality of care for women 

Veterans a top priority during the past two decades (Carden, 2010; Frayne et al., 2014).

VA’s commitment to ensuring equitable access to high-quality healthcare for women 

Veterans has stimulated a surge in research on women Veterans’ health and healthcare issues 

(Bastian, Bosworth, Washington, & Yano, 2013; Yano et al., 2011). A review of women 

Veterans’ health research published between 2004 and 2008 revealed that more articles were 

published within that 5-year period than during the 25 previous years (Bean-Mayberry et al., 

2011); the pace of research increased further from 2008 through 2015 (Danan et al., 2017). 

Even with this growth, significant gaps remain, including failures to report gender-specific 

clinical findings (e.g., interventional trials including women Veterans but not reporting 

results by gender; see review by Danan et al., 2017) and a paucity of woman-focused clinical 

research (i.e. all-female samples or studies with a sufficient number of females to allow 

gender-specific analyses) on common diseases such as hypertension, diabetes, and 

depression despite their high prevalence among women Veterans. An explicit focus on sex/

gender differences in clinical research can have far-reaching implications for understanding 

disease mechanisms, informing earlier detection of individuals at increased disease risk, and 

tailoring treatment planning. For example, there are not specific treatment guidelines for 

hypertension in women and men despite evidence of sex differences in mechanisms 

responsible for blood pressure control (Reckelhoff, 2018).

One major challenge involves difficulties in recruiting sufficient numbers of women 

Veterans for research that allows for adequate power to answer important clinical questions 

for this subgroup. Previous large-scale epidemiologic studies of Veterans’ health typically 

included relatively small numbers of women even when this subgroup was purposely over-

sampled (e.g., n < 500; Schlenger et al., 2015; Lehavot et al., 2018; Wisco et al., 2014). One 
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exception, the National Health Study for a New Generation of US Veterans (NewGen), a 

large-scale longitudinal study of post-9/11 Veterans’ health, includes 4,346 women (Eber, 

Barth, Kang, Mahan, Dursa, & Schneiderman, 2013). Extant national studies comparing 

women Veterans and non-Veterans demonstrate that women Veterans reported poorer 

general health and greater prevalence of mental health and chronic health conditions, 

including depressive disorders, anxiety disorders, cardiovascular disease, and cancer 

(Lehavot et al., 2012; Levahot et al., 2018). Previous studies also suggest that women 

Veterans exhibited more mental health and other health concerns than male Veterans 

(Lehavot et al., 2018; Runnals et al., 2014; Ziobrowski et al., 2017). To date, the most 

comprehensive evaluation of gender differences in mental and physical health conditions 

was conducted by Ziobrowski et al. (2017) using a cross-sectional, nationally representative 

sample of U.S. Veterans (N = 3,157; n = 321 women). They found women Veterans had 

higher prevalence of lifetime posttraumatic stress disorder (PTSD) and major depressive 

disorders, arthritis, migraine headaches, and osteoporosis than men. Finally, there is 

evidence that women Veterans using VHA face unique challenges including worse physical 

and mental health, and poorer social and financial support than those who do not (Dursa, 

Barth, Bossarte, & Schneiderman, 2016; Runnals et al., 2014; Washington et al., 2015). 

Collectively, this body of work provides important insights into women Veteran’s health, but 

previous military and Veteran cohorts often have been underpowered to examine gender 

differences in military service experiences and health outcomes or limited to specific service 

eras (e.g., Eber et al., 2013).

The VA Million Veteran Program (MVP) is an ongoing cohort program designed to integrate 

biochemical (including genetic) data, health record data, and self-reported health, lifestyle, 

and military exposure information. With over 725,000 enrollees (as of January 2019), 

representing all service eras, MVP is the largest genetic research cohort of its kind. MVP has 

employed various recruitment strategies designed to enhance enrollment and 

representativeness of the cohort, including efforts to increase enrollment of women through 

partnerships with women Veteran groups. For example, in March 2017 the Women’s Health 

Research Network assisted with a mailing to women Veterans during Women’s History 

Month. The 15,000 women selected for this pilot had already received MVP invitations. 

Rather than receiving additional invitations, a mailing acknowledging Women’s History 

Month and the importance of female representation in MVP was distributed. The 

comparison group included women who received the standard additional MVP mailing. The 

enrollment rate among women who received the Women’s History Month mailing was 

approximately 10% compared to 6% of women who received the standard mailings 

suggesting that efforts tailored toward women may result in higher enrollment rates among 

female Veterans. With continued recruitment underway, understanding the demographic and 

health characteristics of the MVP cohort is essential to ensure representation of the VHA 

population.

The primary aims of this paper include: 1) examining MVP response and enrollment rates 

by gender to determine the need for focused recruitment methods to augment enrollment of 

women; 2) describing demographic, health, and healthcare characteristics of MVP stratified 

by gender; and 3) evaluating gender differences in the prevalence of self-reported health 

conditions among MVP enrollees.
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Methods

Study Design and Population

The VA Central Institutional Review Board (IRB) approved the MVP protocol in 2010 and 

enrollment began in 2011. At the time of this investigation, only Veterans who use the VHA 

were eligible for MVP enrollment. To date, over 4 million (91.8% male and 8.2% female) 

have been asked to join MVP. VHA users are recruited through direct (invitation mailings) 

and indirect (promotional materials) methods. Veterans may respond to invitation letters 

through various methods such as completion of the MVP Baseline Survey to schedule a visit 

(prior to enrollment), contacting the MVP Information Center to schedule a visit, or by 

“walking-in” to MVP facilities without scheduled visits. At the time of the visit, participants 

may enroll by undergoing an informed consent and HIPAA authorization process and 

provision of a blood specimen for storage in a VA Central Biorepository. Following 

enrollment, participants are asked to complete the MVP Baseline (if not already completed) 

and Lifestyle Surveys. Details on the design of MVP (including recruitment procedures) 

have been previously described (Gaziano et al., 2016; Nguyen et al., 2018).

Mail Responses and Enrollment Rates.—For the current investigation, mail response 

and enrollment rates reported by gender include Veterans mailed invitations to participate in 

MVP. Mail response rates include positive, negative, and non-responses. Positive responses 
are defined as Veterans who 1) affirmatively respond to MVP mailings; 2) contact the toll-

free MVP Information Center to schedule an MVP visit; or 3) enroll at an MVP location 

without a scheduled visit (following receipt of an invitational mailing). Negative responses 
are defined as Veterans who opt-out of MVP (via mail, telephone, or in-person). Non-
responders include Veterans who have not responded to any MVP invitational mailings.

For this investigation, mailed enrollees (n = 594,880) are defined as Veterans invited to 

participate through MVP invitational mailings who provided informed consent and HIPAA 

authorization. Non-mailed enrollees (n = 60,023) refer to Veterans who participate in MVP 

without receiving mailed invitations. Total enrollees (n = 654,903 as of June 2018) include 

both mailed enrollees and non-mailed enrollees of whom 56,651 (8.7%) were women.

Survey Responses.—Since the MVP Baseline Survey may be completed prior to or after 

enrollment, survey completion rates are provided for total enrollees. For purposes of 

demographic and healthcare characteristics, only total enrollees with a completed MVP 

Baseline Survey (n = 415,694) and known gender and age were examined. The MVP 

Lifestyle Survey (n = 286,649) is described for all total enrollees following enrollment.

Measures

The complete MVP survey instruments can be found in the Supplementary Materials 

published with the Gaziano et al. (2016) article. In brief, the MVP surveys measure 

demographics, health status, medical history, lifestyle habits, military experience, and family 

history of specific illnesses. For the current analyses, all survey data were derived from the 

MVP Baseline Survey except for alcohol use and smoking status which were based on 

responses to both MVP surveys. For health status, physical fitness status, exercise frequency, 
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and VA and non-VA prescription medications, the reference time-period was “current.” 

Participants rated their overall pain level on a scale from 0 to 10 during “the past week” 

(slightly modified version of the Numeric Rating Scale [NRS]) used as a screening tool in 

routine clinical care). We used standard cutoffs for the NRS to yield four categories of pain 

intensity: 0 (no pain), 1 to 3 (mild pain), 4 to 6 (moderate pain), and 7 to 10 (severe pain) 

(Tan, Jensen, Thornby, Rintala, & Anderson, 2008). Participants were asked whether they 

“have been diagnosed” with 75 specific health conditions; thus, the self-reported health 

conditions should be considered as lifetime (“ever”) as opposed to current diagnoses. 

Alcohol consumption and smoking were assessed at the time of survey completion by asking 

about the participant’s current and historical use. Participants were categorized as “never 

drinkers”, “former drinkers”, or “current drinkers” based on their responses to the question, 

“Do you drink alcohol?” (response options: “Yes, I currently drink alcohol”; “No, but I used 

to drink alcohol”; and “No, I have never drank alcohol”; see Song et al., 2018 for details). 

Participants were categorized as a “never”, “former”, or “current” smoker based on their 

responses to two questions, “In your lifetime, have you smoked a total of least 100 

cigarettes?” (response options: yes/no), and if yes, “Do you currently smoke cigarettes?” 

(response options: yes/no). To assess the extent of VA healthcare utilization during the past 

year, participants were asked, “about how much of your health care did you get at a VA 

facility?” (response options: none, 1–25%, 26–50%, 51–75%, 76–99%, and 100%) and 

“how many times were you a patient in a [VA] hospital overnight or longer?” (response 

options: none, 1–3, 4–6, 7–9, 10 or more).

Data were obtained from the VA health records’ Corporate Data Warehouse (CDW; Fihn et 

al., 2014) to supplement self-reported gender and age (date of birth) when missing from 

MVP Baseline Surveys (3.1% and 3.9% of enrollees, respectively). CDW data were also 

combined with self-reported race, ethnicity, and service era to provide a more complete 

demographic profile. For reporting response and enrollment rates on all eligible MVP 

participants by gender, CDW was the sole data source for gender.

Data Analysis

First, demographic, health, and healthcare characteristics, as well as self-reported health 

conditions for men were standardized to the age distribution of women who completed an 

MVP Baseline Survey using the direct standardization option of PROC STDRATE in SAS. 

When performing age standardization, age groups were stratified into 10-year increments 

(e.g., 30 to 39) except for the youngest (18 to 29) and oldest (90+) age groups. Second, to 

test if the age-standardized characteristics for men were significantly different from the 

unadjusted characteristics for women, we used the Cochran-Mantel-Haenszel test and a 

linear mixed model for frequencies and means, respectively. To evaluate gender differences 

in prevalence of self-reported health conditions, we estimated risk ratios and 95% 

confidence intervals using the age-standardized risk for men versus the unadjusted risk for 

women. Finally, we examined the top 20 self-reported health conditions for each gender and 

age strata. Age categories were defined as <45, 45–64 and ≥65 years of age based on the 

distribution of age for women VHA users and to allow for direct comparisons with the 

broader VHA population (cf. Frayne et al., 2018). All analyses were conducted using SAS 

9.4.
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Results

Mail Response and Enrollment Rates

Of the approximately 4.6 million Veterans who use the VHA contacted by MVP, 28.1% 

responded (16.5% positive and 11.6% negative). Figure 1 provides an overview of MVP 

recruitment efforts and enrollment rates by gender. Women Veterans had higher positive 

responder rates (23.0%) compared to men (16.0%), lower negative responder rates (7.3%) 

compared to men (12.0%), and lower non-responder rates (69.7%) compared to men 

(72.0%). The enrollment rate for invited MVP participants is 13.0%; women enrollees have 

a slightly higher enrollment rate of 13.5% compared to 12.9% for men. Increases in women 

enrollees have been observed since MVP launched in 2011 (7.7%) to 8.9% in 2016.

Survey Responses

Among the 654,903 total enrollees, 415,694 (63.8%) had a completed Baseline Survey and 

known gender and age. Among women total enrollees, 33,833 (59.7%) completed an MVP 

Baseline Survey compared to 381,861(63.8%) men total enrollees. Lower rates for 

completion of the MVP Lifestyle Survey were observed for both women (n = 22,153; 

39.1%) and men (n = 264,496; 44.2%).

Demographic, Health, and Healthcare Characteristics

The mean age of MVP total enrollees with an MVP Baseline Survey was 64.70 (SD = 

12.49); 8.1% were women and 74.7% were non-Hispanic White. Most women total 

enrollees were between 45 and 64 years old (58.9%) whereas the majority of men total 

enrollees were 65 or older (59.7%). Demographic characteristics are presented in Table 1, 

stratified by gender and adjusted for age. Compared with men, women were younger and 

more racially diverse, had higher educational attainment, and were less likely to be married 

or cohabitating with a partner. Women were less likely than men to be Hispanic and to have 

an annual household income of ≥$60,000. A higher proportion of women served in more 

recent conflicts (post-Vietnam through Operation Enduring Freedom [OEF]/Operation Iraqi 

Freedom [OIF]/Operation New Dawn [OND]) compared to men. Women were more likely 

to serve in the Air Force and less likely to serve in the Marine Corps.

Self-reported health and healthcare characteristics are summarized in Table 2, stratified by 

gender and adjusted for age. Compared to age-standardized men, women were more likely 

to report good-to-excellent health status, but reported poorer current physical fitness 

including less frequent exercise. Women and men did not differ in the mean number of self-

reported health conditions. Fewer women (57.3%) than men (60.7%) reported moderate or 

severe pain (NRS 4+). Women were more likely to be never smokers and never drinkers. 

Current smoking and current drinking were reported less frequently by women (19.4% and 

54.0%, respectively) than men (25.3% and 56.1%, respectively). Among respondents, a 

higher proportion of women utilized the VHA system for more than half of their healthcare 

compared to men (73.0% and 69.8%, respectively), and women had fewer inpatient hospital 

stays than men (16.5% and 20.3%, respectively). Women were more likely to receive 

prescription medications from the VA compared to men.
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Self-reported Health Conditions

Among the top self-reported diseases, 29 out of 33 diseases had a statistically significant 

difference between women and men in age-adjusted prevalence (see Supplemental Table 1). 

Figure 2 shows a forest plot of the age-standardized risk ratios (RR) and 95% confidence 

intervals for the 20 self-reported health conditions with the greatest disparities between 

women and men. Compared to men, women had an increased prevalence of osteoporosis, 

thyroid problems, irritable bowel syndrome, migraine headaches, osteoarthritis, asthma, 

bipolar disorder, anxiety reaction/panic disorder, depression, and other headaches (RRs = 

1.38–4.23), and a reduced prevalence of gout, heart attack, coronary artery/heart disease, 

hearing loss, tinnitus, traumatic brain injury, sleep apnea, diabetes, hypertension, and skin 

cancer (RRs = 0.31–0.81).

Overall, the three most prevalent self-reported health conditions among women Veterans 

were depression, high cholesterol, and hypertension and among men were hypertension, 

high cholesterol, and tinnitus. The top five self-reported health conditions within each of the 

age and gender strata, comprising 12 total conditions, are displayed in Table 3. Among 

Veterans under age 45, depression, PTSD, and anxiety reaction/panic disorder were among 

the most common conditions (i.e., top 4) reported by both women and men. The top three 

conditions were the same for women and men Veterans between 45–64 years, but the 

prevalence rates varied considerably for women versus men: depression (50.1% vs. 35.8%), 

high cholesterol (46.6% vs. 54.8%), and hypertension (44.5% vs. 70.2%). Among Veterans 

65 and older, this gender gap nearly closes such that women and men reported a similar 

prevalence of hypertension (65.1% and 70.2%) and high cholesterol (60.4% and 61.6%). 

Acid reflux/GERD was ranked fourth for both women and men ages 45–64 and a similar 

pattern persisted in Veterans 65 and older. Across the lifespan, migraine headaches and 

musculoskeletal problems were more commonly reported by women whereas hearing 

problems (tinnitus and hearing loss) were more prevalent in men.

Discussion

In the MVP cohort, women Veterans demonstrated a higher positive responder rate, lower 

negative responder rate, and slightly higher enrollment rate compared with men. These 

response and enrollment rates are consistent with research on participant demographic 

characteristics suggesting that women demonstrate higher participation rates than men 

(Galea & Tracy, 2007). MVP Baseline and Lifestyle Survey completion rates were 

somewhat lower for women than men which is not consistent with previous research 

demonstrating higher survey completion rates among women (Moore & Tarnai, 2002). 

While a goal of MVP is to enroll and collect self-reported data from as many Veterans as 

possible, future examination of the differences in response and completion rates by gender 

may enable better techniques for increased participation among various groups. For 

example, as MVP launches online data collection (in addition to paper-based surveys), we 

expect to observe higher survey completion rates for women VHA users given their younger 

age distribution and data demonstrating that the younger population has more access to the 

internet and increased smartphone use (Pew Research Center, 2018).
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MVP has collaborated with various women Veteran groups in the VA to ensure 

representation and foster relationships. The Center for Women Veterans (CWV), established 

by Congress in 1994, coordinates VA’s administration of care and programs for women 

Veterans and acts as an advocate in recognizing contributions of women Veterans. The CWV 

released several communications promoting MVP in the past few years. The Women’s 

Health Research Network (WHRN), composed of the VA Women’s Health Research 

Consortium and the VA Women’s Health Practice-Based Research Network (WH-PBRN), 

funded by HSR&D in 2010 to enhance VA women’s health services research studies (Yano 

et al., 2011), has promoted MVP across their network. Of the approximately 60 VA WH-

PBRN facilities, 76% are or have been MVP sites.

As described in the introduction, the WHRN assisted with the informational MVP mailing 

geared toward women that was piloted among 15,000 eligible women for Women’s History 

Month in 2017, yielding over a 10% enrollment rate. These results were promising given the 

content of the mailing was informational (as opposed to the standard MVP invitational 

materials) and suggest that further refinement of recruitment materials tailored to reach 

different sub-populations may increase response, enrollment, and survey completion rates. 

Further activities aimed at promoting women Veteran MVP enrollment have included 

posters featuring women Veterans displayed at MVP sites, women Veterans’ fact sheets, and 

encouragement to MVP site staff to coordinate with their local Women Veterans Program 

Managers and Women’s Health Coordinators. Following these efforts, MVP saw an increase 

in women Veteran enrollees from approximately 8% to almost 9% currently, with a goal of 

increasing to 11%.

With respect to age and gender distributions, Nguyen et al. (2018) previously demonstrated 

that MVP participants are representative of the broader VHA population. Our study 

extended this work by examining patterns of gender differences in core demographic 

characteristics of MVP participants. Consistent with the broader VHA population (Frayne et 

al., 2018; U.S. Dept. of Veterans Affairs, 2018), women Veterans in MVP were younger, 

more racially diverse (but less ethnically diverse), had higher educational attainment, and 

were less likely to be married or cohabitating with a partner.

The gender differences in health characteristics and healthcare utilization reported by MVP 

participants were generally reflective of the larger VHA population and supported by 

previous research. We found that women were more likely to report good-to-excellent health 

status than men, but poorer current physical fitness including less frequent exercise 

(Grossbard et al., 2013). In addition, a higher prevalence of obesity was previously observed 

among women relative to men enrolled in MVP (Nguyen et al., 2018). A lower proportion of 

women reported moderate and severe pain compared with age-standardized men. This 

finding was inconsistent with previous studies which have found that women were more 

likely than men to report moderate and severe pain, whereas men were more likely to report 

no pain (Haskell et al., 2009; Higgins et al., 2017). This discrepancy may be attributable to 

the older age of MVP participants and their relatively greater endorsement of clinically 

significant pain compared with the previous studies which included substantially fewer 

Veterans in the 65 and older category. Furthermore, these prior studies reported gender 
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differences in the raw frequencies of pain intensity without adjusting for age and our 

unadjusted results showed the same pattern as previous studies.

Women Veterans were more likely to be never smokers and never drinkers, and less likely to 

report current smoking and current drinking than men (Cypel et al. 2016; Ziobrowski et al., 

2017). It is noteworthy that some other studies of VHA users have found that women 

Veterans were more likely to be current smokers than men (e.g., Farmer et al., 2011; Huang, 

Kim, Muz, & Gasper, 2018). This difference may be explained by the fact that rates of 

smoking decline with age, women Veterans are younger than men, and that these studies did 

not report the age-adjusted prevalence of smoking. In support of this hypothesis, the 

unadjusted prevalence of current smoking was higher among women MVP participants than 

men. Consistent with Frayne et al. (2018), we found that a higher proportion of women were 

predominantly using the VHA for healthcare needs. In addition, women were more likely to 

receive prescription medications from the VA and had fewer inpatient hospitalizations 

compared to men.

Although women and men did not differ in the mean number of self-reported health 

conditions, findings from this study highlight some substantial gender differences in the 

relative prevalence of specific health conditions for Veterans using the VHA system. Of the 

health conditions examined in this study, women Veterans showed increased prevalence of 

musculoskeletal conditions, thyroid problems, gastrointestinal conditions, migraine 

headaches, and mental health disorders and reduced prevalence of gout, cardiovascular 

diseases, high cholesterol, diabetes, and hearing problems. Overall, the prevalence rates 

were consistent with those reported by Frayne et al. (2018) which were based on VHA users 

in FY15. One notable gender difference which is supported by the literature is that 

depressive disorders, PTSD, and anxiety disorders are more prevalent among women 

compared with men across the lifespan (Frayne et al., 2018; Lehavot et al., 2018; Maguen et 

al., 2010; Runnals et al., 2014; Ziobrowski et al., 2017). Consistent with Frayne et al. 

(2018), depression was among the most commonly reported conditions by women Veterans 

across the lifespan; despite depression’s high prevalence, Danan et al.’s (2017) review found 

only three studies including women Veterans with a primary focus on depression. In 

addition, women exhibited a substantially higher prevalence of osteoporosis, thyroid 

problems, irritable bowel syndrome, migraine headaches, osteoarthritis, and asthma (RRs: 

1.9–4.2) which is comparable to findings from a nationally representative sample of U.S. 

Veterans (Ziobrowksi et al., 2017). Similar to Ziobrowski and colleagues, women Veterans 

showed a lower prevalence of cardiovascular diseases and diabetes relative to men, but these 

conditions were still endorsed at high levels in women >65 years (most notably, diabetes was 

reported by 25% of women over 65). Furthermore, women had similar prevalence of risk 

factors for heart disease (i.e. hypertension, high cholesterol) when comparing men and 

women within the same age strata (45–64 and 65+). The prevalence of hypertension and 

high cholesterol among women Veterans was strikingly high (>44% in women ages 45–64 

and >60% in women ages 65 and older), consistent with previous studies (Vimalananda et 

al., 2013). Given the predominance of hypertension and diabetes observed in women 

Veterans, it is remarkable that Danan et al. (2017)’s review of women Veterans’ health did 

not identify any published clinical research studies with a primary focus on hypertension and 

only three studies on diabetes that included women Veterans.
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Implications for Practice and/or Policy

Results revealed some substantial gender differences in the research participation rates, 

demographic profile, health characteristics, and prevalence of health conditions for Veterans 

in the MVP cohort. Understanding the specific health characteristics and healthcare 

utilization patterns for women Veterans is an important first step for identifying potential 

targets for early screening and intervention on potentially modifiable risk factors. For 

example, women reported poorer physical fitness; less frequent exercise; higher likelihood 

of having mental health disorders, musculoskeletal conditions, thyroid problems, 

gastrointestinal conditions, and migraine headaches; higher prevalence of obesity; and 

greater utilization of the VHA system than men. These findings suggest the need for 

tailoring healthcare services and outreach efforts to meet the specific needs of women 

Veterans receiving care through the VHA. For example, behavioral health interventions 

(including promoting physical activity and weight loss, smoking cessation, and mental 

health services) may be adapted to best address women’s needs and preferences (e.g., 

offering access to women only programs, same-gender providers, gender-specific treatment 

guidelines, gender-sensitive care; see deKleijn et al., 2015). Studies on gender-specific 

behavioral health services and preferences have shown that women Veterans reported strong 

preferences for having designated women’s services for PTSD, depression, and coping with 

chronic medical conditions (Kimerling et al, 2015), as well as weight management 

(Goldstein et al., 2017).

Limitations and Directions for Future Research

Limitations of this research include the cross-sectional nature of the data in the self-reported 

surveys with limited data supplemented from CDW. Given that only 16.5% of participants 

contacted have responded positively and that not all enrollees have completed the MVP 

surveys, the potential for a non-representative sample is a limitation. Future efforts are 

focused on enhanced survey completion and validation of the surveys with data from CDW 

which will allow for examination of all MVP enrollees (regardless of survey completion). 

However, given the consistency between the self-reported health conditions and existing VA 

data (cf. Frayne et al., 2018 which identified diagnoses using International Classification of 
Diseases (ICD) codes), confidence in the self-report data is warranted.

As with most VA research, the discrepancy between the number of men and women Veterans 

is a limitation (addressed by utilizing age standardization in the analyses), however, the 

inherent strength of the volume of enrollees in MVP allowed us to examine subgroups of 

men and women with sufficient power to detect meaningful differences. Due to the large 

sample size of the MVP, we acknowledge that some of the statistically significant findings 

may not be clinically relevant. Given the descriptive nature of this research and the focus on 

characterizing the influence of gender and age health conditions in Veterans, we did not 

account for other potentially confounding variables that may contribute to gender differences 

(i.e. beyond adjustment for age) nor did we adjust for multiple comparisons. Finally, the 

findings may not generalize to Veterans who do not access VHA care. MVP is considering 

expansion to the entire Veteran population which may address this limitation in years to 

come.
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Continued efforts to partner with women Veteran groups and tailoring of recruitment 

materials are underway to ensure MVP maintains generalizable representation of the 

drastically growing women Veteran population. As MVP implements different methods of 

outreach and enrollment (such as expansion to online enrollment), the ability to capture a 

wider array of women Veterans is promising. In conclusion, with the continued growing 

number of women enrollees, MVP represents a valuable resource with potential to advance 

the evidence base for a variety of diseases, and ultimately improve health outcomes and 

healthcare delivery for current and future generations of women Veterans.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Flowchart of MVP recruitment efforts, enrollment rates, and survey completion rates by 

gender.
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Figure 2. 
Age-standardized risk ratios (RRs) and 95% confidence intervals of self-reported health 

conditions for women versus men enrolled in the MVP (using men as the reference group). 

This figure displays the top 10 conditions associated with elevated risk for women and the 

top 10 conditions associated with reduced risk for women (the 10 largest and 10 smallest 

RRs, respectively). IBS = Irritable Bowel Syndrome.
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