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Abstract
The health service ecology varies considerably across urban-rural divides for American Indian and Alaska Native (AIAN)
veterans, which may place rural AIAN veterans at high risk for poor health outcomes. Using the Behavioral Risk Factor
Surveillance System 2011 and 2012 data for its detailed race information, we employed adjusted multinomial logistical regres-
sion analyses to estimate differences in health outcomes among rural AIAN veterans (n = 1500) and urban AIAN veterans (n =
1567). We used rural White (n = 32,316) and urban White (n = 59,849) veteran samples as comparators. No statistically signif-
icant differences between urban and rural AIAN veterans’ health outcomes were found. Urban AIAN veterans were 72% more
likely to report financial barriers to care compared with urban White veterans (P = .002); no other healthcare access differences
were found. Compared with their White veteran counterparts, both urban and rural AIAN veterans were significantly more likely
to report poorer physical and mental health across an array of outcomes. Overall, rural and urban AIAN veterans’ health
outcomes were similar, but both groups suffered compromised health compared with that of both rural and urbanWhite veterans.
The findings identified key areas for improving and innovating care for both rural and urban AIAN veterans.
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American Indian and Alaska Native (AIAN) veterans serve in
the military at disproportionately high levels and often in the
most dangerous positions [1–3]. The small body of research
focused on this population has pointed towards poor health
[3–7] and access challenges [8]. For US veterans generally,
urban or rural residence makes a difference. Health-related
quality of life measures consistently show urban veteran ad-
vantage [9, 10], including a higher probability of mental
health treatment for urban veterans [11]. For AIAN veterans,
rural-urban differences may be especially important. AIAN
veterans are more rural than other veterans—48% compared

with 24% of veterans nationally [7]—which may magnify
rural disadvantage for the AIAN veteran population. The ser-
vice ecology for AIAN veterans across rural-urban divides
may play a particularly critical role in available care and ulti-
mately health outcomes. Many AIAN veterans have access to
the Indian Health Service (IHS) which is centered on rural
tribal areas. While consistently funded at levels lower than
for federal prisoners [12], the IHS may offer the only local
option for care. Urban-based AIAN veterans, in contrast, may
have little access to IHS services. Urban Indian Health
Programs, formerly a part of IHS, now operating independent-
ly since the early 2000s [13], number only 34 across 19 states;
the extent of veteran utilization of these facilities is unknown.
However, urban AIAN veterans are likely to have greater
access to Veteran Health Administration (VHA) care com-
pared with their rural counterparts. Kramer et al. showed that
46% of AIAN veterans used IHS as their sole source of care,
28% used VHA services only, and 25% used both IHS and
VHA services; overall, 30%, 63%, and 38% of these user
groups resided in metropolitan counties, respectively [14].
This striking utilization pattern may contribute substantially
to dissimilar healthcare access and outcomes that would war-
rant distinct programmatic and policy intervention; to date,
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however, we know little about urban-rural differences in
AIAN veteran health.

The paucity of research on AIAN veteran health is due in part
to their small numbers—less than 2% of the total veteran popula-
tion. Since almost half do not access VHA care [7], VHA data
exclude important segments of this population and provide limited
insight to their health.National samples include veterans regardless
of VHA access, but rarely with sufficient numbers of AIAN vet-
erans for meaningful analyses. Moreover, national data sources do
not always contain appropriately detailed race information, provid-
ing data on race only by single-race categories and a “multiple
race” option. However, nationally, 53% of veterans endorsing
AIAN as a race also indicated at least one other race compared
with only 1% of White veterans [15]. In surveys with restricted
race categories, about half of sampled AIANs are likely to be
categorized as “mixed race” or misclassified in some other way;
those who remain in theAIAN (sole race) category are likely to be
unrepresentative of the overall AIAN population. Moreover, poor
health outcomes have been associated with mixed race status [16,
17], and among AIANs in particular, those indicating multiple
races report worse mental health outcomes compared with those
indicating a single race [18]. Ignoring racial heterogeneity among
AIAN veterans disadvantages those who may be in most need of
healthcare resources.

To address substantive gaps and methodological challenges,
the current analyses used data from the 2011 and 2012
Behavioral Risk Factor Surveillance System (BRFSS), a large
annual national study supported by the Centers for Disease
Control and Prevention and carried out by states to assess health
behaviors of their populations. Prior to 2013, BRFSS data pro-
vided detailed racial information, including all races endorsed by
an individual. Using data from 2011 and 2012 allowed us to
include respondents who self-identified as AIAN only or as
AIAN in combination with one or more other race. We used
these data to investigate disparities across rural and urban
AIAN veteran populations in several domains of health out-
comes. To assess how urban and rural AIAN veteran health fared
relative to other veterans, we compared them with their respec-
tive White counterparts in urban and rural areas. We hypothe-
sized that rural AIAN veterans would have significantly worse
health outcomes compared with urban AIAN veterans. We also
expected the health outcomes of both rural and urban AIAN
health outcomes to be worse than those of rural and of urban
White veterans, respectively.

Methods

Data

We pooled BRFSS data across the two most recent years with
detailed race data (2011 and 2012). The complex sampling
methodology of BRFSS is well documented elsewhere [19].

The BRFSS data used for analysis consisted of a core set of
questions comprising the use of and barriers to health services,
general health, health behaviors, and reported diagnosed
health conditions. All data are self-reported. The overall re-
sponse rates were 49.7% in 2011 and 45.2% in 2012 (response
rates by race were not published).

Veteran, Race, and Urban-Rural Status Measures

We selected all who endorsed the following question: “Have
you ever served on active duty in the United States Armed
Forces, either in the regular military or in a National Guard or
military reserve unit. Active duty does not include training for
the Reserves or National Guard, but DOES include activation,
for example, for the Persian GulfWar.”We retained those who
lived in the 50 states or District of Columbia and those who
endorsed AIAN or White as their race. We coded all who
endorsed AIAN, either alone or in combination with other
races, as 1. To ensure discrete categories, all those who en-
dorsed White as their only race were coded as 0.

We determined rural and urban residence for each race
group based on the BRFSS variable indicating metropolitan
statistical area (MSA) status, a variable populated on the basis
of the landline sample. Respondents using cell phones could
not be similarly populated and were coded as missing,
representing about 23% of the sample. Participants were cod-
ed “1” if rural (not living in an MSA) or “0” if urban (includ-
ing those living in the center city of an MSA, outside the
center city of an MSA but inside the county containing the
center city, inside a suburban county of the MSA, or in an
MSA that has no center city). Based on the foregoing, we
created a nominal variable indicating veteran race and resi-
dence: 1 = AIAN rural (n = 1500), 2 = AIAN urban (n =
1567), 3 = White rural (n = 32,316), and 4 = White urban
(n = 59,849).

Outcome Measures

FollowingHoerster et al. [20] and Lehavot et al. [21], we selected
measures from the core set of questions to capture conditions
related to veteran health. Variables were chosen in 4 categories:
healthcare access, general health indicators, health risk behaviors,
and physical/mental conditions. Variables were dichotomous
(0/1), with 1 indicating endorsement.

Healthcare access variables included having health insur-
ance, including IHS eligibility (for those under 65); having a
regular or personal healthcare provider; not seeking care be-
cause of cost in past 12 months; and getting a check-up within
the past 12 months.

General health indicators included endorsing fair or poor on
a self-rated health scale, and indicating limitations because of
physical, mental, or emotional problems. Another item asked
number of days in the past 30 days a respondent experienced
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poor physical health and a similar question about poor mental
health. Based on prior research [22, 23], we converted these to
two respective dichotomous variables, with those reporting 14+
days of poor health coded as 1, 0 otherwise.

Health risk behavior measures included tobacco use, alco-
hol use, and lack of exercise in the past 30 days. Tobacco use
included reports of current smoking or smokeless tobacco use.
We created a variable indicating heavy drinking based on
reported number of drinks per day over the last 30 days.
Using the National Institute of Alcohol Abuse and
Alcoholism definition, heavy alcohol use was endorsed for
men who reported drinking more than 2 drinks per day and
for women who reported more than 1 drink per day.

Physical and mental health conditions were assessed by
respondents’ reports of ever been diagnosed with various con-
ditions, or of specific physical characteristics. These included
a calculated body mass index (BMI) considered obese (≥
30.0 kg/m2); respondent reports of having a heart attack, an-
gina, infarction, or a stroke (cardiovascular disease, CVD);
and respondent reports of ever being told by a provider they
had diabetes or a kidney disease, asthma or chronic obstruc-
tive pulmonary disease (COPD), skin cancer, any other can-
cer, arthritis, or depression.

Demographic Measures

To adjust estimates for demographic variability across the four
main veteran groups, we included measures of sex, age, edu-
cational attainment, marital status, income, and geographic
regions of the country, based on Census definitions [24].

All demographic and health and behavior measures had very
little missing data (< 6%), with the exception of income (11%),
for which we retained a “missing data” category in analyses.

Statistical Analysis

We used Stata v.14.1 [25] for analyses, adjusting descriptive and
multivariate estimates for complex sampling (see BRFSS docu-
mentation for weight calculations [26]). We summarized and
compared characteristics and health outcomes of AIAN rural
and urban veterans and theirWhite rural and urban veteran coun-
terparts using design-based F tests to adjust for the sampling
design. We used multinomial logistic regression (MNLR)
methods, combined with Long and Freese’s post-estimation pro-
cedures [27], to statistically evaluate pairwise differences be-
tween each race and residence group on all demographic charac-
teristics and health measures. We adjusted for multiple compar-
isons using the Bonferroni correction. In the present analysis,
MNLR fits a series of simultaneous binary logit models to eval-
uate the degree to which a predictor variable (e.g., diagnosis of
arthritis) influences the odds of being in one veteran race-
residence group vs. another group. To retain focus on AIAN
veterans and their residence, we limit comparisons to rural

AIAN vs. urban AIAN, rural AIAN vs. rural White, and urban
AIAN vs. urban White. Controlling for sociodemographic char-
acteristics, the resulting adjusted odds ratios (AORs) reflect the
change in odds of group membership associated with the pres-
ence of that covariate. Below, we describe prevalence levels for
statistically significant outcomes, F test results, and Bonferroni-
corrected P values; 95% confidence intervals and adjusted odds
ratios can be found in the tables.

Results

In Table 1, weighted percentages of sample characteristics of
each group are presented. In total, 48% of 3067 AIAN vet-
erans were rural. All groups were predominantly male (>
92%), and no significant differences were detected by race
across urban and rural settings. Rural and urban AIAN vet-
erans were similar in age, marital status, and education, but
rural AIAN veterans were statistically less likely to earn
$50,000 or more (26.5% vs. 38.9%; F[15, 94,282] = 41.48,
P = .017). AIAN veterans were significantly younger and
were less likely to be married, be a college graduate, or earn
$50,000 or more compared with White veterans regardless of
residence. Consistent with their distribution in the population
[28], rural and urban AIAN veterans had greater representa-
tion in the West compared with White veterans.

Table 2 displays the results of the adjusted multinomial lo-
gistic regression analysis. No significant differences were de-
tected between rural and urban AIAN veterans. No significant
differences between rural AIAN and rural White veterans were
detected for any healthcare access measure. Urban AIAN vet-
erans were significantly more likely to report financial barriers
to care compared with urban White veterans (14.4% vs. 6.0%;
F[45, 93,339] = 47.70, P = .002); no other indicators of
healthcare access were significantly different. In general health,
rural AIAN veterans compared with their rural White counter-
parts were significantly more likely to report fair or poor self-
rated health (35.4% vs. 25.0%; F[45, 93,143] = 47.39,
P = .003), limited activities (47.4% vs.33.6%; F[45,
90,228] = 45.10, P = .0005), and 14+ days of poor physical
(25.6% vs. 17.0%; F[45, 91,315] = 47.24, P = .005) and mental
(17.5% vs. 9.5%; F[45, 91,909] = 46.8, P = .025) health in the
past month. Similarly, urban AIAN veterans were significantly
more likely than urban White veterans to report limited activi-
ties (38.8% vs. 30.6%; F[45, 90,228] = 45.10, P = .009) and
poor physical health (25.0% vs. 14.6%; F[45, 91,271] =
47.24, P < .0000) and poor mental health (20.0% vs.
8.5%; F[45, 91,953] = 46.8, P < .0000). AIAN veterans
reported significantly more tobacco use than White vet-
erans in both rural (40.1% vs. 24.3%; F[45, 93,029] =
48.44, P < .006) and urban (29.0% vs. 17.8%; F[45,
93,073] = 48.44, P = .034) settings. No other significant
differences were detected for health risk behaviors.
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Among physical conditions, AIAN veterans in both rural and
urban settings were significantly more likely to report having
been diagnosed with diabetes or kidney disease, asthma or
COPD, and arthritis compared with their respective White veter-
an counterparts. Reported conditions with the widest prevalence
gaps included diabetes and kidney disease in rural areas (AIAN
30.2% vs. 20.4% for Whites; F[45, 93,551] = 47.99, P = .011),
rural depression (25.3% vs. 15.5%; F[45,93,160] = 47.90,
P = .020), and arthritis in urban areas (47.4% vs. 38.8%, F[45,
93,006] = 47.52, P < .0000). Also, compared with urban White
veterans, urban AIAN veterans were significantly more likely to
be obese (36.2% vs. 28.9%; F[45, 92,401] = 46.49, P = .023),
but less likely to have been diagnosed with skin cancer (10.1%
vs. 17.0%;F[45. 93,187] = 46.81,P = .037). No differenceswere
found among the groups in CVD or other cancers.

Discussion

Rural and urban AIAN veterans face considerable barriers to
appropriate care, but assessing their health has been especially
difficult. Health-service-based data (VHA or IHS) capture on-
ly a small part of the population, and most national population
data provide inadequate sample sizes with narrowly defined
race data. The BRFSS 2011–2012 data offer a valuable excep-
tion, allowing robust comparisons among veteran populations.
Furthermore, these data are population-based and not restrict-
ed to patients receiving care in particular settings. Our results
are the first to examine the health of rural and urban AIAN
veterans relative to each other and their rural and urban White
counterparts at a population level.

Contrary to our hypothesis, few differences between rural
and urban AIAN veterans were detected in spite of the very
different healthcare delivery environments. Since urban pop-
ulations tend to be healthier than rural counterparts [29], these
results underscore the uniqueness of the AIAN veteran popu-
lation and the importance of addressing their health needs,
regardless of residence.

While rural and urban AIAN veteran health outcomes were
similar, the pattern of results suggests overall worse health
conditions of both groups compared with their rural and urban
White veteran counterparts. With few exceptions, rural and
urban AIAN veteran health disadvantages were observed
across an array of health outcomes. These differences between
AIAN and White veterans may be explained in part by the
overall poorer health and well-being of AIAN veterans [7], or
serving disproportionately in dangerous military positions [3].
Disparities across these veteran racial groups may also reflect
overall social and economic disparities seen in the civilian
population [30], likely pinioned by historical and contempo-
rary trauma [36]. Taken together, these results present strong
evidence for strengthening healthcare for rural and urban
AIAN veterans.

Our findings supported the hypothesis that rural and urban
AIAN veterans fare worse than White veterans living in sim-
ilar settings with regard to health indicators (general health
and conditions), but not for healthcare access or health behav-
ior, except for tobacco use. Only one healthcare access mea-
sure was significant: urban AIAN veterans were 72% more
likely to report a financial barrier to care compared with urban
White veterans, even after controlling for income. In contrast
to prior research [8], we found no differences in reports of
insurance coverage. The inconsistency may be due to
BRFSS wording which included IHS explicitly in the insur-
ance coverage question. This may have given rise to the
equivalent (and high) levels of insurance coverage reported
in Table 2. However, IHS is not a type of insurance. It is a
congressional appropriation to support healthcare. A facility is
allotted a certain amount regardless of care required; if money
is spent before the next allocation, patients go without care.
AIAN veterans are not likely to enjoy the same level of actual
insurance coverage as their White counterparts, which may
explain the higher financial barriers for AIAN veterans.

A few specific points of programmatic address are sug-
gested by our results: Reports of tobacco use was the single
behavioral indicator showing statistically significant racial dif-
ferences by urban and rural divides, consistent with racial
disparities of tobacco use for the general population [31].
Given the sacred nature of tobacco in many AIAN cultures,
this finding supports targeted and culturally appropriate work
with AIAN veterans in smoking cessation. Conversely, our
findings indicate that drinking and exercise patterns did not
systematically differ across the veteran groups. However, giv-
en established veteran level of problem alcohol use [32], and
concerning obesity levels generally, all groups will benefit
from additional substance use treatment, healthy living, and
exercise opportunities. Finally, while our findings suggest a
number of specific prevention, screening, and treatment ini-
tiatives to address physical and mental health disparities, the
disproportionate burden of ill-health among AIAN veterans in
both settings suggests that social determinants of health may
play a significant role in health. Assessing system-level sup-
ports or barriers to health for AIAN veterans may provide
important advances in health equity gains.

The findings of this study should be considered in light of
their limitations. BRFSS is self-reported data and limited in
description of veteran experience such as data on service-
connected disability, enrollment in, or eligibility for, VHA or
IHS care, or specific utilization of either healthcare entity. As
such, no conclusions can bemade with respect to VHA or IHS
care provision. Further, BRFSS classification of IHS enroll-
ment as insurance precluded conclusion about insurance cov-
erage differences. Causality cannot be determined from these
cross-sectional data. We also know little about the extent to
which veterans travel between rural and urban areas to receive
care. While anecdotally, such mobility is common, especially
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for AIANs, for a variety of reasons, little research has inves-
tigated these patterns [33]. Finally, we were not able to include
the cell phone sample since no geographic attribution was
possible. This exclusion likely biased the sample in conserva-
tive ways since those with cell phones were likely to be youn-
ger, have higher incomes, and have more access to health
resources. In spite of these limitations, these data provide ad-
vances in determining healthcare access and conditions for
rural and urban AIAN veterans across the nation.

Conclusions

These analyses examined the potential health disparities of
rural and urban AIAN veterans compared with rural and urban
White veterans. With renewed efforts between the VHA and
IHS to provide care coordination for tribal veterans, and VHA
outreach in partnership to rural communities, the results of this
study may inform a new framework for improving and inno-
vating care for AIAN veterans. A major finding of this study
underscores the similarly poor health of rural and urban AIAN
veterans. Since AIAN veterans may also circulate between
urban and rural settings, these findings urge (1) an improved
understanding of the nature and extent of urban-rural migra-
tion and (2) the development of outreach, intervention, and
care coordination that views urban and rural as connected, not
as discrete, locales. Such interventions may include, for ex-
ample, expanding area coverage for veteran patient navigators
or tribal veteran representatives [34], perhaps assisted by
telehealth care [35], to assure AIAN veterans are connected
with appropriate care in any setting. In short, while these anal-
yses underscored health disadvantages experienced by both
rural and urban AIAN veterans, they also provide a blueprint
for creative approaches and partnerships to mitigate these
disparities.
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