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BACKGROUND: Male veterans receiving Veterans

Health Administration (VA) care have worse health than

men in the general population. Less is known about

health status in women veteran VA patients, a rapidly

growing population.

OBJECTIVE: To characterize health status of women

(vs men) veteran VA patients across age cohorts, and

assess gender differences in the effect of social support

upon health status.

DESIGN AND PATIENTS: Data came from the national

1999 Large Health Survey of Veteran Enrollees (re-

sponse rate 63%) and included 28,048 women and

651,811 men who used VA in the prior 3 years.

MEASUREMENTS: Dimensions of health status from

validated Veterans Short Form-36 instrument; social

support (married, living arrangement, have someone to

take patient to the doctor).

RESULTS: In each age stratum (18 to 44, 45 to 64, and

�65 years), Physical Component Summary (PCS) and

Mental Component Summary (MCS) scores were clini-

cally comparable by gender, except that for those aged

�65, mean MCS was better for women than men (49.3

vs 45.9, Po.001). Patient gender had a clinically insig-

nificant effect upon PCS and MCS after adjusting for

age, race/ethnicity, and education. Women had lower

levels of social support than men; in patients aged o65,

being married or living with someone benefited MCS

more in men than in women.

CONCLUSIONS: Women veteran VA patients have as

heavy a burden of physical and mental illness as do

men in VA, and are expected to require comparable in-

tensity of health care services. Their ill health occurs in

the context of poor social support, and varies by age.
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R obust empiric data and decades of clinical experience

have established that male veterans receiving care in the

Veterans Health Administration (VA) have worse health status

than do men in the general population.1–4 However, much less

is known about the health status of women veterans in the VA

health care system.

This group deserves attention: there were 1.6 million

women veterans in the United States as of 2000,5 and their

ranks will continue to expand as women have an increasing

presence in the military. With this ongoing demographic shift,

VA clinicians and policy makers need to understand various

health care issues unique to this population, including, at the

most fundamental level, their overall health status.

Some known characteristics of women veteran VA

patients would be expected to be associated with more favor-

able health status, others with less favorable health status.

For example, women veterans are on average younger than

their male counterparts,6 and younger patients tend to be in

better health. Similarly, women are less likely than men to

have seen combat,7 a potential source of physical injury, emo-

tional trauma, and disability. Conversely, prior work has

shown that the rate of military sexual trauma is substantial-

ly higher in women veterans than in male veterans8–10; sexual

trauma is associated with decrements in health.11–13 War zone

exposure likewise correlates with poor physical health in wom-

en.14 There is little available information about the net effect of

these and other characteristics of women veterans upon health

status.15

Contextual factors mediate the impact of illness upon

functional health status. Social support is a particularly

powerful contextual factor, affecting a range of health out-

comes,16–20 sometimes differently in woman than in men.21

The typical woman veteran makes a nontraditional career

choice in early adulthood; that decision could have a lifelong

series of repercussions upon higher education, marriage,

childbearing, employment, and connectedness to social net-

works.22 Social ramifications of military service may be less

pronounced for men. Thus, the health status of women veter-

ans must be understood against the backdrop of their social

support structures.

Therefore, we used existing national survey data to exam-

ine the health status of women veterans in VA, benchmarking

Address correspondence and requests for reprints to Dr. Frayne: Cen-

ter for Health Care Evaluation, 795 Willow Road (152-MPD), Menlo Park,

CA 94025 (e-mail: sfrayne@stanford.edu).
{Deceased.

S40



them against male veterans, whose health issues are much

better understood. Our specific questions were:

1. Does the health status of women veterans differ from that of

male veterans, across age strata?

2. What is the contribution of female gender to physical and

mental health status after accounting for age, race/ethnic-

ity, and education?

3. Does social support influence health status differently in

women veterans than in men veterans?

METHODS

Data Source

Data came from the 1999 Large Health Survey of Veteran En-

rollees, a cross-sectional, mailed survey assessing health and

functional status in a national sample of VA enrollees. A ran-

dom sample of 1.5 million veterans enrolled in VA as of March

1999 (from a sampling frame of 3.4 million) received a mailed

questionnaire between July 1999 and January 2000, using a

modified Dillman Approach with 4 carefully spaced mailings

over 12 weeks.23

Patient Sample

From the 887,775 respondents (63% of the 1,406,049 sur-

veyed who were living and had valid names/addresses),24 we

excluded patients for whom gender or age (ranging from 18 to

98 years) could not be ascertained (N=39,296, 4.4%), or who

reported in the survey that they had received no VA care in the

prior 3 years (N=168,620, 19.0%). Six hundred seventy-nine

thousand eight hundred and fifty-nine patients (28,048

women and 651,811 men) constituted the analytic cohort for

this study. This secondary data analysis was approved by the

human studies committee at Edith Nourse Rogers Memorial

Veterans Hospital.

Variables

Patient gender and age were available from VA administrative

data. Because patients could select as many race/ethnicity cat-

egories as applied, we used a hierarchy to assign race/ethnicity

so as to maximize identification of minority subgroups. Specif-

ically, if a patient selected more than one race/ethnicity cate-

gory (true for 4% of patients), she/he was assigned to the lowest

prevalence race/ethnicity group selected. As ‘‘white’’ was the

highest prevalence group, a patient was ‘‘white’’ only if she/he

selected the category ‘‘white’’ and no other categories. Educa-

tion and employment status likewise came from self-report.

The 1999 Large Health Survey of Veteran Enrollees in-

cluded 3 indicators of social support, originally developed for

the Veterans Health Study from established constructs of so-

cial support25: whether the patient was currently married,

whether the patient was living alone, and whether the patient

had someone who could take him/her to the doctor if needed.

The items were completed by 96%, 92%, and 99% of subjects,

respectively. These indicators of social support have important

health correlates, and can influence health outcomes differ-

ently.16,26–30 Survey items were also used to determine wheth-

er VA was the patient’s exclusive source of care in the past year

and in the past 3 years.

To assess health status, we used scales from the Veterans

SF-36 health survey instrument, a version of the Short Form 36

(SF-36) modified for use in veteran populations. The SF-36 has

been used in diverse patient populations, and has well-estab-

lished validity and reliability.31–34 The SF-36 examines 8 domains

of health: physical functioning (PF), role limitations because of

physical problems (RP), bodily pain (BP), general health (GH), role

limitations because of emotional problems (RE), mental health

(MH), energy/vitality (VT), and social function (SF), each scored

from 0 to 100 where 100 denotes best health. The Physical Com-

ponent Summary (PCS) and Mental Component Summary (MCS)

are weighted summaries of physical and mental health status,

respectively, using weights derived from a national probability

sample of the U.S. population (weighted to a U.S. population

mean of 50 and standard deviation of 10).35 The Veterans SF-36

includes modifications to the role physical and role emotional

scales, with improvements to the reliability and validity of the

original version.25,36–38 Among our subjects, 93% completed the

Veterans SF-36 items in usable format.

Analyses

The characteristics of veterans using VA care vary by war

era.3,39 Therefore, to better understand the characteristics of

various cohorts, we stratified the women and men in our cohort

by age: o35, 35 to 44, 45 to 54, 55 to 64, 65 to 74, and �75

years. Then, in age-stratified analyses, we compared socio-de-

mographic characteristics, source of care (VA only or VA plus

non-VA), and levels of social support for women versus men.

We used t tests to compare mean Veterans SF-36 scores

(8 domains and 2 summary scores) by age, but for parsimony

we collapsed age strata into 3 groups (o45, 45 to 64, and �65

years). Based on prior work,1 we considered a small effect of at

least 20% of 1 standard deviation for the 8 Veterans SF-36

scales and the PCS and MCS scores to be clinically significant.

In a sensitivity analysis we used least squares means to adjust

for age as a continuous variable within age strata, to account

for differences in average age by gender. Next, in a multiple

regression model we assessed the independent effect of patient

gender upon PCS and MCS scores after controlling for age,

race/ethnicity, and education.

Finally, we calculated mean PCS and MCS scores, strat-

ified by gender and age, for patients with versus without indi-

cators of social support (married, live with someone, have

someone who could take patient to the doctor). We then used

t tests to compare those means.

RESULTS

Among veterans using VA care, women tended to be younger

than men (Table 1). Across age strata, women were more highly

educated than men, and in the youngest cohort, a greater pro-

portion of women than men were nonwhite. Among patients

less than 65 years old, women were more likely than men to

report that some of their care was provided outside of VA.

Levels of social support were almost universally lower in

women than in men, across age strata (Table 1). Women were

more likely to be unmarried and to have no one to take them to

the doctor if unwell, and women over age 45 years were pro-

gressively more likely than men to live alone. For example,

among patients 75 years and older, 71.4% of women (vs 30.9%

of men) were not married, 52.5% of women (vs 22.1% of men)
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lived alone, and 15.1% of women (vs 9.6% of men) had no one

to take them to the doctor.

In each age stratum (18 to 44, 45 to 64, 65 or higher), PCS

and MCS scores were clinically comparable in women and

men, except that for those aged �65 years, mean MCS score

was better for women (49.3) than for men (45.9) (Table 2). For

the 8 dimensions of the Veterans SF-36, scores of women

tended to be comparable to or—in a few instances, for older

women—better than those of men.

In a sensitivity analysis (data not shown in Tables; online

Appendix 2), we modeled scores for the 8 dimensions and 2

summary scales of the Veterans SF-36 as a function of patient

gender and patient age within age strata. The magnitude of

difference in scores for women versus men was generally

comparable to that shown in Table 2.

Next, we examined PCS and MCS scores as a function of

patient gender, age category, race/ethnicity, and education,

stratified based on whether or not the patient had received any

non-VA care in the prior 3 years (Table 3). Findings were gen-

erally similar for patients receiving care in VA only and in those

receiving both VA and non-VA care. Patient gender had a clin-

ically insignificant (but positive) effect upon PCS and MCS

scores when these other factors were taken into account,

certainly much less pronounced than the effect of age or

education.

Finally, as Table 4 shows, indicators of social support had

a complex effect upon health status. Being married had a par-

adoxical adverse effect on PCS score in men under age 45; the

effect of social support upon PCS was not clinically significant

in other groups. Being married or living with someone had a

beneficial effect on MCS in men (but not women) under age 65.

For example, among patients o45 years old, men living with

someone had a 3.4 point better MCS score than did men living

alone, whereas women living with someone had only a 1.1

Table 1. Sociodemographic, Utilization, and Social Support Characteristics of Female Veterans, Benchmarked Against Male Veterans,
by Age Cohort�

Age Cohort 18 to 34 35 to 44 45 to 54 55 to 64 65 to 75 751

F M F M F M F M F M F M

N 4,033 14,926 6,956 38,107 6,641 126,252 3,010 116,881 2,574 197,983 4,834 157,662
% 14.4 2.3 24.8 5.9 23.7 19.4 10.7 17.9 9.2 30.4 17.2 24.2
Sociodemographics

White (%) 59.6 64.5 58.9 58.8 66.2 67.8 79.8 74.8 84.6 80.0 91.9 83.8
Black (%) 26.1 18.1 27.6 25.4 20.7 17.5 9.9 12.8 7.5 10.0 3.2 8.0
Hispanic (%) 7.0 10.1 5.7 8.4 4.3 6.8 2.3 5.6 2.4 5.4 1.4 4.2
Other (%) 7.3 7.3 7.8 7.4 8.8 7.8 8.0 6.7 5.5 4.6 3.5 4.0
College grad (%) 17.7 13.2 25.1 12.4 32.2 14.8 25.1 15.0 19.9 12.3 19.4 11.3
Employed (%) 62.5 73.7 58.8 60.5 51.8 48.0 36.7 36.0 12.1 13.6 4.4 6.0

Source of health care
VA only past 3 y (%) 25.8 36.2 33.7 42.7 41.1 48.2 48.3 50.2 45.4 44.3 38.9 38.5
VA only past 1 y (%) 31.6 36.9 39.6 44.7 47.1 51.8 55.3 55.7 49.1 48.7 42.6 41.6

Social support indicators
Not married (%) 60.3 54.6 60.2 51.6 61.8 47.6 66.0 41.1 70.8 32.2 71.4 30.9
Live alone (%) 16.3 18.1 20.0 22.5 28.1 25.2 38.8 25.4 48.1 22.3 52.5 22.1
No one to take to doctor (%) 14.4 10.9 19.6 16.5 21.9 16.5 20.6 13.9 18.5 10.6 15.1 9.6

�This table is descriptive, so tests of statistical significance are not presented; F refers to females, M to males; VA is Veterans Health Administration.

Table 2. Mean SF-36 Scores for Physical and Mental Health Status of Women Versus Men Across Age Groups

N

Age 18–44 Age 45–64 Age 65–98

Women Men Delta� Women Men Delta� Women Men Delta�

10,989 53,033 9,651 243,133 7,408 355,645

Physical
PF 66.8 66.0 0.8w 56.4 53.2 3.2z 45.5 46.2 �0.7z

RP 53.3 50.7 2.5z 43.4 35.5 7.9z 33.0 27.5 5.5z

BP 50.8 50.3 0.6 46.7 45.0 1.7z 49.6 47.8 1.8z

GH 53.7 51.6 2.1z 51.2 43.8 7.4z 53.7 45.2 8.5z

Emotional/social
RE 62.2 61.6 0.6 58.9 50.2 8.8z 60.3 49.0 11.3z

MH 61.8 61.6 0.2 62.2 58.9 3.4z 72.0 66.9 5.2z

VT 41.5 45.5 �4.0z 40.3 39.8 0.5 45.3 41.8 3.5z

SF 58.9 59.1 �0.2 57.7 54.4 3.2z 64.0 59.9 4.1z

Summary scores
PCS (physical) 40.7 40.2 0.6z 37.1 35.5 1.6z 33.6 33.0 0.5z

MCS (mental) 42.8 43.4 �0.6z 43.8 42.1 1.8z 49.3 45.9 3.4z

�Delta: Mean score for women minus mean score for men; differences in bold are of clinically meaningful magnitude (i.e., 420% of 1 standard deviation)
wPo.05 (Note: exact P-values are presented in online Appendix 1).
zPo.001.
PF, Physical Function; RP, Role Functioning, Physical; BP, Bodily Pain; GH, General Health Perception; RE, Role Functioning, Emotional; MH, Mental

Health Index; VT, Energy and Vitality; SF, Social Function; PCS, Physical Component Summary; MCS, Mental Component Summary.
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point better MCS score than did women living alone; this dif-

ference in women did not reach the threshold for clinical sig-

nificance. Having someone who could take the patient to the

doctor when needed had a large beneficial effect on MCS in all

gender-age groups and especially in patients less than 65

years old.

DISCUSSION

Among veterans using VA care, physical and mental health

status are comparable across genders in each age stratum,

except that mental health status is better for elderly women

than for elderly men. Health status is also comparable across

genders after controlling for age, race/ethnicity, and educa-

tion. The association between indicators of social support and

health status is complex; being married or living with someone

benefits mental health status in men but not in women (among

patients less than 65 years old), whereas having instrumental

support benefits mental health status in both men and

women.

Overall, the health status of women veterans is compara-

ble to the health status of male veterans, who represent the

bulk of VA clinicians’ practices, and who are well known to be

much sicker, on average, than the general population.1–4 Our

findings are generally similar to prior VA work by Skinner et

al.15 except that in that study, women veterans had even lower

mental health function than did a comparison group of men;

however, unlike our national study, theirs was conducted at a

single tertiary care VA facility which was a referral center for

women with posttraumatic stress disorder. Therefore, our

findings extend this line of inquiry by being nationally repre-

sentative.

Comparing mean SF-36 subscale scores of the women

veterans in our cohort (who had a mean age of 52 years) to

those of women in the general population31 (who had a mean

age of 46 years40), women veterans have consistently and

markedly worse scores in every domain of physical and men-

tal health (see Fig. 1). Likewise, comparing mean SF-36 sub-

scale scores of the women veterans in our cohort to care-

seeking private sector patients in the Medical Outcomes Study

(who were 53% female and had a mean age of 55 years),32

scores in the general population of women veteran VA patients

were comparable to or worse than scores of the subset of pri-

vate sector patients who had ‘‘serious chronic medical condi-

tions’’ (symptomatic congestive heart failure patients,

myocardial infarction survivors with recurring angina and/or

severe congestive heart failure symptoms, hypertension

patients with severe congestive heart failure symptoms and/

or history of stroke, and diabetes patients with severe compli-

cations). Differences were particularly marked for Bodily Pain

(mean score 49.1 vs 65.1 in women veteran VA patients vs

care-seeking private sector patients with serious medical

conditions, respectively), Role Emotional (60.6 vs 76.2,

Table 3. Parameter Estimates From Regression Models on Physical
Component Summary (PCS) and Mental Component Summary

(MCS) Scores in Veterans Who Used Veterans Health Administration
(VA) Services Only or VA Plus non-VA Services During the Past 3

Years�

Used VA Care
Only in Past 3 y

N=300,261 P

Used VA1non-VA
Care in Past 3 y

N=379,598 P

PCS
Intercept 40.3 w 39.1 w

Female 0.5 w 0.6 w

Age 651 �7.7 w �6.7 w

Age 45 to 64 �5.1 w �4.4 w

African American 1.1 w 0.0 .64
Hispanic 1.2 w 0.2 .014
Other race �1.0 w �1.6 w

College graduate 4.0 w 4.5 w

MCS
Intercept 42.5 w 43.4 w

Female 1.0 w 0.6 w

Age 651 2.7 w 2.6 w

Age 45 to 64 �0.8 w �1.4 w

African American 0.2 .03 �0.4 w

Hispanic �2.6 w �3.5 w

Other race �1.8 w �1.9 w

College graduate 3.7 w 4.4 w

�The intercept represents the mean PCS (or MCS) score for a white male

age o45 years who did not graduate from college. Estimates for other

groups can be calculated from these scores. For example, the mean PCS

score for a white woman age 651who graduated from college in the

‘‘VA only’’ group would be: 40.31(0.5)1(�7.7)1(4.0)=37.1.
wPo.001.

Table 4. Difference in Mean Physical Component Summary (PCS) and Mental Component Summary (MCS) Health Status Scores in Patients
With Versus Without Indicators of Social Support, by Gender and Age

Domain of Social Support

Married Live With Someone Someone Could Take to Doctor

Female P Male P Female P Male P Female P Male P

PCS
Age 18 to 44 �1.9 � �2.9 � �1.4 � �1.6 � 1.8 � 1.0 �

Age 45 to 64 0.1 .85 �1.2 � 0.0 .95 �0.8 � 2.0 � 0.1 .14
Age 65 to 98 2.0 � �0.8 � 0.0 .85 �1.1 � 0.9 .02 0.0 .86

MCS
Age 18 to 44 1.8 � 3.2 � 1.1 .005 3.4 � 6.2 � 6.6 �

Age 45 to 64 2.1 � 3.0 � 1.6 � 3.0 � 5.7 � 5.4 �

Age 65 to 98 0.6 .06 1.1 � �0.2 .54 1.1 � 3.2 � 3.8 �

�Difference significant at Po.001; a positive difference means that patients with more social support have better health status than patients with less

social support. Note: Differences in bold face are of clinically meaningful magnitude (i.e., 420% of 1 standard deviation).
PCS, physical component summary; MCS, mental component summary.
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respectively) and Social Function (59.8 vs 80.0, respectively).32

Thus, like male veteran patients, women veterans in VA have

particularly poor health status.

The reasons for the ill health of women veterans in VA are

unknown; indeed, the finding is somewhat surprising given

that good health is a prerequisite to entering the military. It

could be that exposures during military service (such as phys-

ical injuries, toxic exposures, combat exposure, or military

sexual trauma) distinguish women veterans from non-veteran

women, adversely affecting their health.8–10,41–43 High-risk be-

haviors, such as smoking or substance use, could begin dur-

ing military service and persist after discharge from the armed

services.44,45 The vast majority of the 1.6 million women vet-

erans in the United States do not receive VA care. It could be

that women who elect to use VA services are sicker than other

women veterans, perhaps related in part to economic disad-

vantage.46

Another possibility is that the markedly low levels of in-

dicators of social support that we documented among women

veterans—which is consistent with prior VA work (where gen-

der comparisons were not available)22—contribute to their ill

health. While our cross-sectional study could not test this di-

rectly, it is well established that low levels of social support are

associated with adverse health outcomes.16–20 Even when

married, women tend to bear a heavier burden of care giving

and may receive less support themselves than do men.47,48

This is consistent with our finding that being married or living

with someone appears to benefit mental health status in men

but not women. In contrast, instrumental support (having

someone who could take the patient to the doctor when need-

ed) does benefit mental health status in women. Therefore,

VA’s efforts to outreach to vulnerable populations—e.g., with

in-home care, transportation benefits, and satellite primary

care centers—may prove of particular value to women.

Gender differences varied across age cohorts. In particu-

lar, while health status summary scores were mostly compa-

rable in women and men, an exception was that women over

age 65 years had better mental health summary scores than

did men. In this group the effect of social support upon mental

health status was also less pronounced. Therefore, it is possi-

ble that women in this cohort had access to some types of so-

cial support (e.g., networks of friends or qualitatively different

types of relationships) less available to men. Alternatively, the

women in this oldest group (who represent mostly World War II

and Korean era veterans) may have acquired some specific

patterns of coping which distinguish them from men of their

era.

With ongoing growth of women’s representation in the

armed services, the health care needs of VA’s youngest female

enrollees (who may receive VA care for the remainder of their

lives) also require special scrutiny. Like their older female

counterparts, young women tend to be more highly educated

than men in VA, yet are less likely than men to be employed or

married or to use VA as their exclusive source of care. VA needs

to take possible economic hardship into account when plan-

ning care for this emerging population, given the established

connections between poverty and ill health.49,50 Clinicians will

also need to monitor the degree to which their care is coordi-

nated across health care systems. Women veterans in the

youngest age group did not exceed men in dimensions of the

Veterans SF-36 (unlike older women). Therefore, the possibil-

ity that, as they age, the newest cohort’s health care needs

will prove to be greater than those of current cohorts of older

women veterans deserves exploration.

Our study must be interpreted subject to several consid-

erations. While the response rate was high for a large national

survey, the characteristics of VA patients who responded to the

survey could differ from those of veterans who did not. It is also

important to recognize that women veterans who use VA serv-

ices may be different from women veterans who do not use VA;

our findings cannot necessarily be extrapolated to the latter

population. Finally, because of the cross-sectional nature of

our data, causal conclusions about the association between

social support and health status cannot be drawn.

Despite these limitations, there are major strengths of our

study. We sampled a large proportion of the women veterans

who use VA services, maximizing our ability to represent the

health status of this special population. To do so, we used a

well-validated measure of health status known to correlate

with objective outcomes such as severity of medical conditions

and mortality.32,51 We also had the opportunity to assess

indicators of social support, a strong but often neglected

predictor of health.

Our study has important implications for policy makers,

researchers, and health care providers. Strong age cohort ef-

fects are seen, suggesting that approaches to providing care for

older women veterans may not apply to recent military dis-

charges. Caring for the large subgroup of women with low

levels of social support will require interventions sensitive to

social context; to compensate for gender role differences in our

society, the nature of such interventions may need to be dif-

ferent in women than in men. It is well known that male VHA

patients have worse health status than men in the general

population; our work demonstrates that female VHA patients

are not substantially better off, suggesting they will require

comparable intensity of services.
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