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Objectives. We sought to determine whether disparities in health-related quality
of life exist between veterans who live in rural settings and their suburban or
urban counterparts.

Methods. We determined health-related quality-of-life scores (physical and mental
health component summaries) for 767109 veterans who had used Veterans Health
Administration services within the past 3 years. We used rural/urban commuting
area codes to categorize veterans into rural, suburban, or urban residence.

Results. Health-related quality-of-life scores were significantly lower for vet-
erans who lived in rural settings than for those who lived in suburban or urban
settings. Rural veterans had significantly more physical health comorbidities, but
fewer mental health comorbidities, than their suburban and urban counterparts.
Rural–urban disparities persisted in all survey subscales, across regional delivery
networks, and after we controlled for sociodemographic factors.

Conclusions. When compared with their urban and suburban counterparts,
veterans who live in a rural setting have worse health-related quality-of-life scores.
Policymakers, within and outside the Veterans Health Administration, should an-
ticipate greater health care demands from rural populations. (Am J Public Health.
2004;94:1762–1767)
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may concentrate services far away from
where the greatest needs exist; such dispari-
ties would have important implications for
redirecting health care resources. We there-
fore sought to determine whether there are
disparities in the health-related quality of life
between veterans who live in rural settings
and their suburban or urban counterparts,
nationally and at the level of coordination of
health care delivery.

METHODS

Measures
We conducted a cross-sectional study of

health-related quality-of-life scores using the
1999 Large Health Survey of Veteran En-
rollees.18 That survey used a modification of
the Medical Outcomes Study (MOS) Short
Form 36 called the Veterans SF-36.19 The
Veterans SF-36 has been widely used, dissem-
inated, and documented as reliable and valid
in the veteran population that uses the
VHA.20 Like the MOS SF-36, the Veterans
SF-36 measures 8 concepts of health: physical

functioning, role limitations owing to physical
problems, bodily pain, general health percep-
tions, energy/vitality, social functioning, role
limitations owing to emotional problems, and
mental health. In veterans, the physical health
component summary (PCS) and mental health
component summary (MCS) scores, weighted
summaries of the 8 scales, demonstrate in-
creased precision over the MOS version.21,22

In late 1999, the survey was administered to
a random sample of 1.4 million veterans en-
rolled in the VHA system who had used VHA
services within the prior 3 years or who had
enrolled in the VHA, anticipating future ser-
vice use. Of those, 877775 responded to the
survey and 805422 responded with usable
Veterans SF-36 data. Zip code data were not
available for 38313 veterans, or 4.4% of the
total respondents, leaving 767109 veteran
respondents in the analysis. From Veterans
SF-36 responses, we calculated PCS and MCS
scores and 8 subscale scores.

PCS and MCS scores are standardized
with a norm of 50 and a standard deviation
of 10 in a general US population. Lower

Vulnerable patient populations that live in
rural settings, such as veterans,1 the poor,2

and the elderly3,4 have health care needs simi-
lar to those of their urban counterparts in sev-
eral studies. But providing access to a full
spectrum of health care services in a rural set-
ting is a difficult undertaking. Access to expen-
sive technologies5 and specialty care6,7 may be
limited by the high costs to the health care
system associated with providing that care. Al-
though funded federal8 and nonfederal9 pro-
grams have been effective at improving pri-
mary care access in rural settings, physicians
may be reluctant to locate their practices in
rural settings.10–12 The combination of limited
numbers of specialists (who for economic rea-
sons need large patient populations to thrive),
similar service needs of rural and urban popu-
lations, and patients’ tendency to be loyal to
local care (preferring their local secondary
hospital) in rural settings may result in greater
demand for primary care services and may in-
fluence primary care practice management.13

Limitations in resources other than health care
in rural settings, such as personal finances,14,15

may further restrict access to health care and
influence the quality of life of patients.

The Veterans Health Administration
(VHA) provides comprehensive health care
services to veterans across the United States
through regional delivery networks. Be-
cause of its relatively small service popula-
tion, regionalizing services within the VHA
has required establishing large referral re-
gions, with all VHA tertiary care referral
centers located in urban areas. Travel dis-
tances for rural veterans who are remote
from referral centers may implicitly restrict
veterans’ access to these services, and re-
stricted access may result in underutiliza-
tion of services.16,17

If rural veterans have a lower health-related
quality of life than their urban counterparts,
the cost-efficient strategy of regionalization
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TABLE 1—US Department of Agriculture Rural–Urban Commuting Area (RUCA) Code Definitions

1998 US  Veteran Respondents  
RUCA Population in in RUCA Category Mean Mean
Code Definition Study Grouping RUCA Category, % (n = 767 109), % PCS Score MCS Score

1 Metropolitan area Urban 65.5 56.4 36.80 45.48

2 ≥ 30% commuting to metropolitan area Suburban 9.8 8.1 34.81 45.08

3 5%–30% commuting to metropolitan area Suburban 0.3 0.4 34.28 44.40

4 Large town (10 000–49 999 residents) Suburban 6.6 10.0 34.55 44.79

5 ≥ 30% commuting to large town Suburban 3.4 3.5 33.85 44.60

6 5%–30% commuting to large town Suburban 0.3 0.4 33.74 44.10

7 Small town core (2500 to 9999 residents) Rural 5.0 8.7 33.54 44.40

8 ≥ 30% commuting to small town Rural 2.3 2.6 32.97 43.96

9 5%–30% commuting to small town Rural 0.3 0.5 33.81 44.82

10 Primary flow to tract without town of ≥ 2500 residents Rural 6.4 9.6 33.35 44.61

Note. PCS = physical health component summary; MCS = mental health component summary.

scores denote worse health for the summa-
ries and subscales, and differences in Veter-
ans SF-36 of 2.5 points have been associated
with increased morbidity.21 For example,
when other diseases are controlled, angina is
associated with a 2.5-point-lower PCS score,
chronic lung disease with a 3.6-point-lower
score, and chronic low back pain with a 5.5-
point-lower score. Similarly, when other dis-
eases are controlled, depression is associated
with an 8.0-point-lower MCS score, alcohol
disorders with a 6.6-point-lower score, and
chronic low back pain with a 2.8-point-lower
score. Lower scores have also been associ-
ated with increased health services utiliza-
tion. For veterans, a 1-point decrease in PCS
is associated with an annual $148.20, or
3.2%, increased cost of care over the average
cost of $4632 per patient; and a 1-point de-
crease in MCS, with an independent annual
$86.40, or 1.9%, increase in costs of care
per patient when age, gender, and Interna-
tional Classification of Diseases, 9th Revision,
Clinical Modification (ICD-9-CM)-defined co-
morbidities are controlled.23,24 Therefore,
population differences in Veterans SF-36
scores can be used to anticipate population
differences in morbidity, health care needs,
and anticipated health care expenditures.

The survey also collected social security
number, self-reported demographic data (age,
gender, race, maximal educational attainment,
and employment status), and zip code of resi-
dence. We linked respondents’ social security

numbers to VHA administrative databases to
determine the following:

1. Veterans’ VHA priority levels. Priority levels
range from 1 to 7, are specific to an individ-
ual veteran, and are associated with the sever-
ity of service-related disabilities, special sta-
tus, and income level. Veterans with priority
levels 1 through 6 tend to be more disabled,
poorer, and more reliant on the VHA for
health care services and have lower mean
MCS and PCS scores.20

2. Comorbidity indices. Measures of comorbid-
ity were obtained by linking social security
numbers to veterans’ VHA utilization record.
Mental and physical health comorbidity in-
dices were calculated as the sum of ICD-9-CM
codes for 6 mental health and 30 medical di-
agnoses recorded in outpatient or inpatient
treatment for the 3 years before the survey.
The indices range from 0 to 6 for mental
health and 0 to 30 for physical health.25 For
example, a patient who had ICD-9-CM codes
for 2 mental health and 4 physical health
conditions would have a mental health co-
morbidity index of 2 and a physical health
comorbidity index of 4.

We used zip code of residence to calculate
3 variables:

1. Degree of rurality. To identify veterans as
living in a rural, suburban, or urban setting,
we used the US Department of Agriculture’s

rural–urban commuting area (RUCA) desig-
nation,26 a 10-point designation of rural and
urban status, based on travel and shopping
patterns, and designated at the county level.
We then used the University of Washington’s
probabilistic zip code–to–county crosswalk
file, wherein zip codes are designated with
RUCA codes, to assign veterans’ zip codes to
their RUCA designations.27 We defined 3
comparison groups: urban (RUCA code 1),
suburban (RUCA codes 2 through 6), and
rural (RUCA codes 7 through 10). RUCA cat-
egory definitions, the groupings that we used,
the proportion of the general US population
in each category, the number of survey re-
spondents in each category, and mean PCS
and MCS scores are shown in Table 1.
2. VHA geographic setting. Because we
wanted to determine whether any differences
found in larger geographic regions had bear-
ing on the VHA’s local service delivery, we
also used zip codes of residence to locate
each respondent within a single Veterans In-
tegrated Service Network (VISN). VISNs are
the budgetary and organizational mechanism
for VHA health care delivery. At the time of
the study, 22 geographically defined VISNs
existed. In the figures and text, we identify
these regions by the city in which their head-
quarters are located.
3. Census region. To examine regional varia-
tion across the United States, we examined
the 4 major US census regions: Northeast,
South, Midwest, and West. VISNs are approx-
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TABLE 2—Demographics of Sample: United States, 1999

Mean (SD)

Overall Urban Suburban Rural 
(n = 767 109) (n = 432 285) (n = 168 120) (n = 166 704)

Age, y 63.4 (13.4) 62.8 (13.9) 63.6 (13.0) 64.7 (12.4)

Comorbidities, no.

Physical 2.9 (2.8) 2.8 (2.8) 3.0 (2.8) 3.1 (2.8)

Mental 0.46 (0.96) 0.49 (1.00) 0.44 (0.92) 0.41 (0.88)

Miles to VHA hospital care 41.3 (39.8) 29.3 (27.2) 53.1 (37.0) 62.9 (35.9)

Miles to private sector hospital care 8.1 (7.8) 3.8 (3.4) 12.2 (7.9) 15.2 (8.5)

Male, % 95.9 95.3 96.3 97.2

Race, %

White 77.9 71.6 85.0 87.0

Black 12.3 17.4 6.4 5.4

Hispanic 4.2 5.6 2.8 1.9

Other 5.6 5.5 5.8 5.7

Employment status, %

Employed 21.8 23.6 20.7 18.5

Retired 41.0 41.3 40.7 40.7

Other 37.1 35.2 38.6 40.8

Priority group, %

1 (SC ≥ 50%) 15.5 16.1 15.7 14.0

2 (SC 30%–40%) 9.9 10.5 10.0 8.5

3 (SC 10%–20%, POW) 16.5 17.9 15.7 13.7

4 (Catastrophically disabled) 2.7 2.5 2.8 3.1

5 (NSC and 0% SC, low income) 43.7 41.0 44.4 50.2

6 (No copay required) 1.6 1.6 1.8 1.7

7 (Copay required) 10.0 10.5 9.8 9.0

Note. VHA = Veterans Health Administration; SC = military service–connected disability, rated at a particular impairment
percentage; NSC = non–military service–connected disability. Differences among urban, suburban, and rural cohorts are
significant at P < .0001 for all variables.

imately aligned with US census regions as
follows: Northeast: Boston, Mass, Albany and
the Bronx, NY, and Pittsburgh, Pa; South:
Baltimore, Md, Durham, NC, Atlanta, Ga, Bay
Pines, Fla, Nashville, Tenn, and Dallas, Tex;
Midwest: Cincinnati, Ohio, Ann Arbor, Mich,
Chicago, Ill, Minneapolis, Minn, Omaha, Neb,
Kansas City and Jackson, Mo; and West:
Phoenix, Ariz, Denver, Colo, Portland, Ore,
and San Francisco and Los Angeles, Calif.

Statistical Analysis
We examined analysis of variance for con-

tinuous variables and the χ2 test for categori-
cal variables to compare demographic vari-
ables among the 3 groups (urban, suburban,
and rural). We compared unadjusted mean
PCS and MCS scores and 8 subscale scores
for the nation and each delivery network
using analysis of variance. To compare across
degrees of rurality within regional delivery
networks, we subtracted suburban and rural
scores from urban scores for each network.
Multivariate analysis using ordinary least
square regression was conducted to examine
the association of rural–urban status with
Veterans SF-36 controlling for sociodemo-
graphic factors (age, gender, employment sta-
tus, and race), VHA priority status, travel dis-
tance to VHA hospitals, comorbidity indices,
and US census region. Because data on socio-
demographic factors were incomplete, multi-
variate analysis was limited to 727536 re-
spondents. Because priority-7 veterans have
lower health-related quality-of-life scores, are
less reliant on VHA care, and represent dif-
ferent proportions of the service population in
a number of VISNs, we repeated the analysis
for priority-1 through priority-6 veterans and
for priority-7 veterans separately.

RESULTS

Veterans who lived in rural settings were
somewhat older, had more physical and men-
tal health comorbidities, and lived a greater
distance from both private sector and VHA
hospital care when compared with those in
suburban or urban settings (P<.0001 for all)
(Table 2). Rural veterans were more likely to
be male and White but less likely to be em-
ployed (P<.0001 for all). Rural veterans were
more likely to be in priority groups 3 (service

connected 10%–20%, prisoner of war) and 5
(low-income, non–service connected, i.e., indi-
cating a disability that is not related to military
service; and 0% service connected, i.e., indi-
cating a disability that has no current adverse
impact on veteran’s life), and less likely to be
in the other priority groups than their subur-
ban or urban counterparts (P<.0001 for all).

Unadjusted physical and mental health
summary scores were significantly lower for
veteran respondents who lived in rural set-
tings than for those who lived in suburban
or urban settings: rural PCS=33.53 (95%
confidence interval [CI]=33.48, 33.59) sub-
urban PCS=34.69 (95% CI =34.64,
34.75), and urban PCS=37.00 (95% CI=
36.96, 37.03), P < .001; rural MCS=44.53
(95% CI=44.47, 44.60), suburban MCS=

44.95 (95% CI=44.89, 45.02), and urban
MCS=45.62 (95% CI=45.58, 45.66), P <
.001 (Figure 1). Veterans who lived in rural
settings also had significantly lower scores
than their suburban and urban counterparts
on all 8 subscale scores (P < .001 for all).
Veterans who lived in rural settings had
more physical health comorbidities (3.07
[95% CI=3.06, 3.08] for rural, 2.91 [95%
CI=2.90, 2.93] for suburban, and 2.73
[95% CI=2.72, 2.74] for urban, P < .001),
but fewer mental health comorbidities
(0.401 [95% CI=0.397, 0.405] for rural,
0.426 [95% CI=0.423, 0.431] for subur-
ban, and 0.476 [95% CI=0.473, 0.479] for
urban, P < .001).

At the regional service delivery network
level, veterans who lived in rural settings had
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FIGURE 1—Unadjusted health-related quality-of-life scores, by veterans’ urban/suburban/
rural residence, compared with the general US population scores of 50 for both physical and
mental health; a lower score indicates a worse health-related quality of life.
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Note. The locations of each network headquarters are shown.

FIGURE 2—Urban and rural physical health component summary scores for each veterans
integrated service network, arranged by descending urban score and compared with the
general US population scores of 50 for both physical and mental health.

significantly lower PCS scores than their sub-
urban (data not shown) and urban counter-
parts in every VISN except for that head-
quartered in Bronx, NY (P<.001 for all)
(Figure 2). The few veterans who fell within
rural zip codes in this delivery network lived
in remote parts of Long Island that house rel-
atively wealthy communities and may not be
representative of the overall rural population.
Although present, differences in scores be-
tween rural and urban veterans within net-
works were not likely to be clinically mean-
ingful in 8 of the 22 VISNs. All VISNs
located in the southern US census region and
5 of 7 VISNs in the Midwest had clinically
meaningful differences in physical health–
related quality of life when we compared
rural to urban veterans.

Disparities between rural and urban veter-
ans were much less pronounced when we
compared MCS scores across VISNs (Figure 3).
Although urban veterans had statistically
higher scores than their rural counterparts in
15 of the 22 VISNs at the P<.001 level, dif-
ferences were likely to be clinically meaning-
ful only in the VISN headquartered in
Nashville, Tenn. Again, disparities were most
evident in the southern US census region.

Differences that we found between rural
and urban veterans using unadjusted data
persisted after we controlled for other factors
in the multivariate analysis. The mean PCS
score for the 727536 respondents with com-
plete demographic information was 35.6, or
1.4 standard deviation lower than US age-ad-
justed norms; the mean MCS score was 45.2,
or about 0.5 standard deviation lower than
US age-adjusted norms. Veterans who were
male, unemployed, lived in the southern US
census region, and had fewer than 12 years
of education had lower PCS and MCS scores.
In comparison to priority-7 status, all other
priority levels were associated with much
lower PCS and MCS scores. Multiple physical
comorbidities were associated with lower
PCS scores. Finally, after we corrected for
other variables, when compared with urban
status, rural status was associated with a
2.05-point-lower PCS score and a 0.83-
point-lower MCS score. These variables ex-
plained 28% of the variance of the PCS
scores and 25% of the variance seen in MCS
scores. Repeat analyses examining only prior-
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FIGURE 3—Urban and rural mental health component summary scores for each Veterans
Integrated Service Network, arranged by descending urban score and compared with the
general US population scores of 50 for both physical and mental health.

ities 1 through 6 and only priority 7 showed
similar findings.

DISCUSSION

We found that veterans who lived in rural
settings had lower health-related quality-of-
life scores than their suburban and urban
counterparts. For PCS scores, this relation
held at the national and geographic delivery
level; for MCS scores, the relation was far less
dramatic, although present. Differences in
physical health–related quality-of-life scores
undoubtedly partially owe to more comorbid-
ity in rural veterans. However, rural–urban
disparities persisted after we corrected for
age, gender, employment status, priority
level, comorbidity, and the US census region
in which the veteran lived. Disparities were
evident in those who were both most and
least dependent on the VHA for health care
services.

For those who provide care to rural veter-
ans, these findings offer supportive evidence
that living in a rural setting is associated with
a worse health-related quality of life. A vari-
ety of contributing factors may account for

the rural–urban disparities that we found. For
instance, it is possible that rurality is a proxy
for access to care. In 1 region of the country,
we recently demonstrated that rural veterans
use fewer VHA and Medicare services than
their urban counterparts.28 However, in this
cross-sectional analysis, it is impossible to de-
termine whether those with a lower health-
related quality of life congregate in more
rural settings or rural living results in a lower
health-related quality of life.

Our findings have important implications
for the resource needs of veterans in rural
areas. Others have demonstrated that lower
health-related quality-of-life scores are associ-
ated with greater health care service needs in
the general population.29 The differences that
we found suggest that rural veterans will gen-
erate health care costs 11% higher than their
urban counterparts based on MCS scores and
2% higher based on PCS scores. The combi-
nation of lower scores, higher morbidity,
higher anticipated greater service needs, and
higher anticipated costs suggest that policy-
makers should be cautious when comparing
costs and utilization of care in rural and
urban settings.

In the general population, increasing the
number of critical access points, particularly
in the southern United States, may help bal-
ance access and need. Within the VHA, this
balance could be achieved in at least 2 ways.
First, the VHA could dedicate more resources
to rural health care delivery—through the de-
velopment of additional programs in rural
VHA medical centers, augmented reimburse-
ment for rural delivery systems, or collabora-
tion with the community to enhance non–
health care issues that might contribute to a
worse quality of life. Since completion of the
survey, the VHA has markedly increased the
number of primary care access points for all
veterans, including those in rural settings,
through the establishment of community-
based outpatient clinics; the establishment of
these clinics may help remedy the disparities
that we found. Alternatively, the VHA might
consider the development of a coordinated
federal health care benefit for veterans who
live in rural settings. Veterans are likely to
be enrolled in Medicare30; a coordinated
federal benefits package for rural veterans
could take advantage of existing non-VHA
infrastructure in rural settings, thereby im-
proving access to care without expanding
infrastructure.

Our study has several limitations. First, it
used a cross-sectional database that was lim-
ited to self-report of functional status, and the
data were obtained 5 years ago, in 1999; we
were not able to examine trends over time.
Although the sample size was very large and
the differences were so dramatic, given the
changes that have occurred in health care de-
livery, patient demographics, and enrollment
volume within VHA over the past 5 years,
studies using more recent, and longitudinal,
data are needed to validate our findings. Sec-
ond, our study stratified results by rural set-
ting as defined by RUCA codes; the study
compared neither the quality of VHA care in
rural and urban settings nor the relation be-
tween access to that care and health-related
quality of life. Additional studies are required to
address whether rural veterans’ health-related
quality-of-life scores might be enhanced by
access to care. Third, we were not able to ex-
amine environmental, economic, or social fac-
tors that may contribute to lower health-related
quality-of-life scores that we found in rural
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settings. For instance, the differences we
found may be facilitated by restricted access
to care in rural settings: it is possible that, be-
cause of long distance to care for many veter-
ans in rural settings, only those with the
greatest health care needs were enrolled in
the VHA system and were therefore part of
the survey. Fourth, our study was limited to
veterans—a population likely to be older,
poorer, and sicker than the general popula-
tion. Although we replicated findings in the
healthiest subgroup of veterans, because of
the paucity of females and absence of chil-
dren in our data set, generalization of our
findings to the entire US population may be
limited. Finally, our study may underestimate
differences between rural and urban veterans;
the “floor effect” (as the lower bound of the
scoring range is approached, scores may fail
to capture those who might have even lower
health related quality of life)31 that exists at
the low score levels that we saw may mitigate
the true differences that exist.

Despite these limitations, the findings shed
light on health care–related quality of life in
the rural population, highlight potential dis-
parities in health care needs, and underscore
the challenges of health care delivery to rural
populations. These results strongly suggest
that administrators anticipate greater health
care demands from rural populations and
pursue innovative strategies, including coordi-
nation of federal health benefits, to meet their
health care needs.
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