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The number of women in the military has been increasing 
steadily over the past 30 years and their roles are expand-
ing. By 2016 women will be eligible to serve in all military 
positions including previously limited combat roles (U.S. 
Government Accountability Office, 2015). To join the mil-
itary, women need to be at least 17 years of age, have no 
more than two dependents, have successfully completed 
education and aptitude tests, and meet physical, mental, 
and moral standards. Military women serve around the 
globe and with each assignment, deployment, and conflict, 
they are introduced to opportunities and risks. When indi-
viduals complete discharge documents and separate from 
the military, they transition to Veteran status and are thus 
eligible to receive VA health care services and other ben-
efits based on their service, disabilities, and financial need.

Today, more than 2 million of the almost 22 million 
U.S. Veterans are women who have earned America’s grati-
tude and respect for their military contributions. Included 
are the 400,000 women serving during the World War II 
era, the 120,000 serving during the Korean conflict and 
the 265,000 who volunteered to serve during the Vietnam 
era (America’s Women Veterans, 2012; Women in Military 
Service, 2015). Their early military roles were in nursing, 
technical, mechanical, communication, clerical, and ser-
vice positions. The absolute number of women Veterans 
older than 65 years is expected to grow rapidly in the next 
10  years. Figure  1 shows the projected 10% increase in 
all women Veterans from 2014 to 2025 and the striking 
83% increase in women Veterans older than 65 years (from 
332,000 women Veterans in 2014 to more than 608,000  
in 2025)  (U.S. Department of Veterans Affairs, National 
Center for Veterans Analysis and Statistics, 2014).

Over the past two decades, Congress tasked the 
Department of Veterans Affairs (VA) to identify women 
Veterans’ health-related needs and improve their health 
care. As a result, the number of unique programs and ser-
vices available to women Veterans through the VA has 
increased, driven by a growing body of research focused 
specifically on women Veterans’ health care needs. Among 
women Veterans, 32% are enrolled to receive health care 
in the Veterans Health Administration (VHA), and among 
those using VA care, the majority are older than 45 years. 
Despite the growing evidence base, there is still a recognized 
gap in knowledge regarding women Veterans, aging, and 
the potential impact of military service on aging processes. 
(Yano et al., 2011). The articles contained in this supple-
ment describe unique findings that advance our knowledge 
on older women Veterans in the areas of menopause and 
reproductive health, chronic disease and comorbidities, 
healthy aging, and premature mortality.

Women’s Health Initiative
The Women’s Health Initiative (WHI) is one of the larg-
est U.S.  prevention studies and the largest, most ethni-
cally, and geographically diverse study of older women in 
the United States. In 1992, the WHI was funded by the 
National Institutes of Health (NIH) to address the most 
common causes of death, disability, and impaired qual-
ity of life in postmenopausal women. The WHI Program 
included a Clinical Trial (CT) component (three overlap-
ping prevention trials testing Hormone Therapy, Dietary 
Modification and Calcium and Vitamin D supplementa-
tion), and a large Observational Study (OS). The WHI CT 
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and OS enrolled women at the same 40 clinical centers 
located in major population centers across the United States. 
A  single Clinical Coordinating Center (WHI CCC) at the 
Fred Hutchinson Cancer Research Center managed clinical 
operations, data collection, and analysis. Key WHI Principal 
and Co-Investigators from the CCC and clinical sites who 
were instrumental to the entire research enterprise are listed 
at the end of this editorial. Study design details are described 
elsewhere (Anderson et al., 2003; Women’s Health Initiative 
Study Group, 1998). WHI established standardized methods 
across all study sites to collect the extensive self-reported, 
clinical, laboratory, and imaging assessments. Specific defi-
nitions and diagnostic criteria were provided for primary 
study endpoints (heart disease, breast cancer, and hip frac-
ture) and for major secondary endpoints (stroke, pulmonary 
embolism, endometrial cancer, colo-rectal cancer, and death 
from other causes). All primary and secondary outcomes 
were adjudicated using hospital records, electrocardiogram 
readings, laboratory findings, and death certificates.

The 5-year recruitment period for the CT/OS began in 
September 1993 and ended in December, 1998. There were 
161,808 postmenopausal women aged 50–79 who enrolled 
in the WHI. At baseline, 3,719 of these women affirmatively 
answered the question, “Have you served in the U.S. armed 
forces on active duty for a period of 180 days or more?” 
Detailed military service and exposures data were not avail-
able. Women with a missing response were excluded from 
analyses for this supplement. Figure 2 illustrates the WHI 
participants by Veteran and non-Veteran status.

WHI women were followed through 2005 initially and 
then re-consented for continued follow-up through two 
extension periods covering 2005–2010 and 2010–2015. 
More than 90,000 WHI participants are alive and are being 
followed nationwide. The massive WHI database and bio-
specimen repository, available to all researchers, now include 
up to 22 years of follow-up information. Researchers’ use of 
WHI data on women Veterans allows the ability to charac-
terize and compare older women Veterans in WHI to a con-
trol population of older women without military exposures. 

The initial WHI analysis comparing women Veterans to non-
Veterans identified that after adjustment for age and known 
health risk factors, women Veterans had a significantly 
elevated risk for all-cause mortality (Weitlauf et al., 2015). 
This finding compelled the investigation of how and why 
women Veterans’ health differs from their WHI counterparts 
without military service. Teams of VA and non-VA research-
ers from around the country asked and answered important 
questions using this database to shed light on the similari-
ties and differences between Veterans and non-Veteran WHI 
participants and to investigate possible explanations to the 
extent of the available data.

Conceptual Framework
To better understand the impact of military service on aging, 
we used an adaptation of the Biopsychosocial Model of 
Health and Aging (Seeman & Crimmins, 2001). This model 
posits that early life exposures such as socio-demographic 
factors, adverse childhood experiences, and young adult 
health and behavior influence the choice of joining the 
military as well as subsequent health and disease (Figure 3) 
(McEwen, 2002, 2003). Women’s early life experiences and 
health prior to joining the military may interact both posi-
tively and negatively with their military experience to influ-
ence their health as they age. Military selection criteria for 
women, women’s expanding military roles and exposures, 
and the broader influences on health risks and preventive 
health factors have all changed over time. While military ser-
vice can expose women to numerous stressors (Magruder 
et  al., 2015), they can also benefit from support, a sense 
of shared purpose, and health care. Thus, experiences and 
exposures that are unique to military service are categorized 
in this model as having either a positive or negative impact 
on adult health and longevity through a variety of complex 
mechanisms and pathways. Each article in this supplement 
“Older Women Veterans in the Women’s Health Initiative” 
compares findings between women Veterans their non-Vet-
eran reference group in three important areas: reproductive 
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Figure 1.  Age distribution of women Veterans in 2014 and 2025
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health and menopause, chronic disease and comorbidity, and 
early mortality/healthy aging.

Reproductive Health and Menopause
Women’s reproductive health and their experience of men-
opausal symptoms are influenced by genetic, hormonal, 
and health-related factors such as depression, smoking, and 
obesity. Changes in ovarian hormone secretion give rise to 
vasomotor symptoms in many midlife women which may 
subsequently impact health-related quality of life. Other 
common and salient menopausal symptoms of great con-
cern for postmenopausal women are insomnia and poor 
sleep quality. Aberrant sleep patterns are associated with 
increased cardio-metabolic risk and linked to smoking, 

obesity, hypertension, diabetes, and mental health condi-
tions (Rissling et al., 2015). Thus, menopausal symptoms 
may influence or be markers for health later in life and 
mortality risk.

Peri-menopausal symptoms such as fibroids, abnormal 
bleeding, and pelvic pain may be reduced or eliminated 
through hysterectomy (removal of the uterus) and bilat-
eral salpingo oophorectomy (BSO) (removal of the ova-
ries) (Cheong, Smotra, & Williams, 2014; Marjoribanks, 
Lethaby, & Farquhar, 2006). In more recent years, shifts 
toward delayed childbearing and development of treat-
ments for these conditions that preserve the uterus and/
or ovaries have led to a decrease in rates of hysterectomy 
and BSO nationally. However, prior evidence suggests that 
women Veterans are more likely to undergo these procedures 

Figure 2.  Women’s Health Initiative Veteran and non-Veteran participants.

Figure 3.  Women Veterans aging well life course model (adapted from Seeman & Crimmins, 2001).
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than their non-veteran peers (Gardella, Johnson, Dobie, & 
Bradley, 2005). Removal of the ovaries results in early surgi-
cal menopause, which can increase long-term health risks. 
Understanding the frequency of these procedures among 
women Veterans can help to identify specific health concerns 
and needs.

Chronic Disease and Comorbidity
The impact of early life exposures, socioeconomic status, 
and lifestyle choices on later life risks of chronic disease 
and comorbidity is well documented (Seeman & Crimmins, 
2001). Although the greater prevalence of chronic disease 
and comorbidity among male veterans relative to their non-
veteran peers has been a topic of research for many years, 
less is known about differences among women. Differences 
in health behaviors between women Veterans and non-
Veterans, such as smoking, physical activity, and diet, may 
contribute to increased risk for health risks and certain 
chronic diseases later in life. Furthermore, evidence sug-
gests that, similar to men, women often join the military to 
escape unfavorable or dysfunctional home lives. Additional 
stressors accumulated during the course of military ser-
vice may interact with this history of early life adversity 
to amplify the negative impact of chronic disease, making 
women Veterans more prone to developing comorbidi-
ties and less able to engage in self-care for management of 
chronic diseases such as diabetes. Nevertheless, some of the 
positive aspects of military service, such as access to health 
care, and high levels of occupational attainment may make 
individuals more resilient initially in the face of cognitive 
decline and development of chronic disease. In order to tai-
lor disease prevention programs and screening for women 
Veterans, it is important to understand the role of military 
service in the development of chronic disease and illness 
and the impacts on physical function and quality of life.

Early Mortality versus Healthy Aging
The Biopsychosocial Model of Health and Aging postulates 
that socio-demographic characteristics interact to influence 
psychological characteristics and behavioral factors. These 
relationships are influenced by broader effects of the socio-
cultural and physical environments across each individual’s 
life course, and these domains ultimately influence health 
outcomes, including mortality (Washington et al., 2015). The 
combined impact of early life exposures and adult health can 
lead to decreased longevity and influence mortality. Prior 
studies have documented robust good health and decreased 
risk of all-cause mortality among women Veterans relative to 
the general population, but recently published higher mor-
tality rates among WHI women Veterans compared to non-
Veterans raise concern (Weitlauf, 2015). Increased mortality 
may be of particular concern among sexual minority women 
and those with substance use disorders who may have the 
highest exposure to stressors early in life and during military 

service. Notably, some of the stressors experienced by women 
in the military have changed over time and thus there may 
be cohort effects of military service on mortality that deserve 
continued study.

Declining mortality rates during the past century are 
resulting in a growing number of older people, especially 
women. Survivors in their 80, 90s, and 100s vary widely in 
their abilities to live independently and continue to enjoy life. 
Constructs included in healthy aging are longevity, avoidance 
of disease and maintaining physical and cognitive function 
even when diseases cannot be avoided. Psychosocial param-
eters of aging well include perceived quality of life, capacity 
for autonomous living, and capacity for social engagement 
(requiring cognitive function and emotional well-being). 
Healthy aging is influenced by psychological characteristics 
such as sense of efficacy and mastery and behavioral habits 
such as smoking, alcohol intake, and diet (McEwen, 2003). 
Both psychological characteristics and behavioral habits may 
differ between those who join the military and those who do 
not. For example, the spirit of adventure that moved women 
to join the military may increase their sense of self-efficacy 
in later life. Their greater independence and self-reliance and 
their embracing of nontraditional occupational roles may 
have decreased their likelihood of marriage and childbear-
ing during the life course. In later life, these decisions may 
result in fewer social supports and greater social isolation. 
In addition to these selection factors, women’s military ser-
vice may involve occupational exposures to repetitive physi-
cal and psychological stress, to which the body may not be 
able to respond efficiently. Over the life course, the accumu-
lated impact from the body’s inability to respond to daily 
life stressors can affect the aging process, resulting in early 
mortality as noted above or survival with a greater burden 
of disease and disability. Women Veteran’s health behaviors 
including physical activity, smoking, alcohol use, and diet, 
combined with exposure to hazardous environments and 
other live events, may limit their ability to adapt to repeated 
stress and negatively impact their likelihood of healthy aging.

In summary, the opportunity to conduct the research in 
this supplement builds on the strengths and organization 
of the WHI and the women who volunteered their time 
to advance research in older women. Senior WHI and VA 
investigators worked with VA postdoctoral fellows and jun-
ior faculty who led 8 of our 13 manuscript teams, a strategy 
designed to strengthen the cadre of future women Veterans 
researchers. Our findings indicate that older women Veterans 
today are a special population with certain risks that are 
higher than their WHI counterparts. While our data do not 
allow us to identify all of the causes of the health disparities, 
the findings clearly indicate areas of focus for research and 
for improving preventive services and health care for current 
and future generations of women Veterans. These implica-
tions are described in the editorial by Dr. Bastian (Bastian 
et  al., 2016). We thank the involved women Veterans for 
their service to their country as well as their contributions to 
WHI. We commit ourselves to protecting and preserving the 
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health of women Veterans by improving our understanding 
of the long-term health effects of military service now and in 
future generations of women who serve.
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