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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 regression analyses

to estimate differences in health outcomes among rural AIAN veterans (n=1,500) and urban
AIAN veterans (n=1,567). We used rural White (n=32,316) and urban White (n=59,849) veteran
samples as comparators. No statistically significant 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 to urban White veterans (P=.002); no other healthcare access
differences were found. Compared to 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 to that of both rural and urban White 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 advantage
[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 to 24% of veterans nationally [7] - which
may magnify rural disadvantage for the AIAN veteran population. The service ecology for
AIAN veterans across rural-urban divides may play a particularly critical role in available
care and ultimately 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 independently 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 compared to 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 warrant distinct programmatic and policy intervention; to date, 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 population. 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 veterans for meaningful analyses. Moreover, national data
sources do not always contain appropriately detailed race information, providing 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 to only
1% of White veterans [15]. In surveys with restricted race categories, about half of sampled
AIlANSs are likely to be categorized as “mixed race” or misclassified in some other way;
those who remain in the AIAN (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 AIANSs in particular, those indicating multiple races report
worse mental health outcomes compared to those indicating a single race [18]. Ignoring
racial heterogeneity among AIAN veterans disadvantages those who may be in most need of
health care resources.
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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 provided 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 outcomes. To assess how urban and rural AIAN veteran health fared relative to
other veterans, we compared them to their respective White counterparts in urban and rural
areas. We hypothesized that rural AIAN veterans would have significantly worse health
outcomes compared to 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.

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. Response rates overall 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 Gulf War.” 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 endorsed 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 coded “1”
if rural (not living in an MSA) or “0” if urban (including 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 residence: 1=AIAN
rural (n=1,500), 2=AlAN urban (n=1,567), 3=White rural (n=32, 316) and 4=White urban
(n=59,849).
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Outcome Measures

Following Hoerster, 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—uvariables included having health insurance, including IHS eligibility
(for those under 65); having a regular or personal health care provider; not seeking care
because 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 a respondent experienced 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, alcohol 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 conditions, or of specific physical characteristics. These
included a calculated Body Mass Index (BMI) considered obese (=30.0 kg/m?); respondents
reporting they had a heart attack, angina, 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 obstructive pulmonary disease (COPD), skin cancer, any other
cancer, arthritis, or depression.

Demographic Measures

To adjust estimates for demographic variability across the four main veteran groups,
we included measures of sex, age, educational 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 documentation for weight calculations [26]). We
summarized and compared characteristics and health outcomes of AIAN rural and urban
veterans and their White rural and urban veteran counterparts using design-based F tests
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to adjust for the sampling design. We used multinomial logistic regression (MNLR)
methods, combined with Long and Freese’s post-estimation procedures [27], to statistically
evaluate pairwise differences between each race and residence group on all demographic
characteristics and health measures. We adjusted for multiple comparisons using the
Bonferroni correction. In the present analysis, MNLR fits a series of simultaneous binary
logit models to evaluate the degree to which a predictor variable (e.g., diagnosis of arthritis)
influences the odds of being in one veteran race-residence group versus 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 characteristics, the resulting adjusted odds ratios (AORs) reflect

the change in odds of group membership associated with the presence 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.

In Table 1, weighted percentages of sample characteristics of each group are presented.

In total, 48% of 3,067 AIAN veterans 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 veterans were similar in age, marital status, and education, but

rural AIAN veterans were statistically less likely to earn $50,000 or more (26.5% v 38.9%;
F[15, 94282]=41.48, P=0.017). AIAN veterans were significantly younger, less likely to be
married, be a college graduate, or to earn $50,000 or more compared to White veterans
regardless of residence. Consistent with their distribution in the population [28], rural and
urban AIAN veterans had greater representation in the West compared to White veterans.

Table 2 displays the results of the adjusted multinomial logistic regression analysis. No
significant differences were detected 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 veterans were significantly more likely to report financial
barriers to care compared to urban White veterans (14.4% v. 6.0%; F[45, 93339]=47.70,
P=.002); no other indicators of healthcare access were significantly different. In general
health, rural AIAN veterans compared to their rural white counterparts were significantly
more likely to report fair or poor self-rated health (35.4% v. 25.0%; F[45, 93143]=47.39,
P=.003), limited activities (47.4% v.33.6%; F[45, 90228]=45.10, P=.0005), and 14+ days of
poor physical (25.6% v. 17.0%; F[45, 91315]=47.24, P=.005) and mental (17.5% v. 9.5%;
F[45, 91909]=46.8, P=.025) health in the past month. Similarly, urban AIAN veterans were
significantly more likely than urban White veterans to report limited activities (38.8% v.
30.6%; F[45, 90228]=45.10, P=.009), and poor physical health (25.0% v. 14.6%; F[45,
91271]=47.24, P<.0000) and poor mental health (20.0% v. 8.5%; F[45, 91953]=46.8,
P<.0000). AIAN veterans reported significantly more tobacco use than White veterans in
both rural (40.1% v. 24.3%; F[45, 93029]=48.44, P<.006) and urban (29.0% v. 17.8%; F[45,
93073]= 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 to their respective White veteran counterparts.
Reported conditions with the widest prevalence gaps included diabetes and kidney disease
in rural areas (AIAN 30.2% v 20.4% for Whites; F[45, 93551]=47.99, P=.011), rural
depression (25.3% v. 15.5%; F[45,93160]=47.90, P=.020) and arthritis in urban areas
(47.4% v. 38.8%, F[45, 93006]=47.52, P<.0000) Also compared to urban White veterans,
urban AIAN veterans were significantly more likely to be obese (36.2% v. 28.9%; F[45,
92401]=46.49, P=.023), but less likely to have been diagnosed with skin cancer (10.1% v
17.0%; F[45. 93187]=46.81, P=.037). No differences were 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
only a small part of the population, and most national population data provide inadequate
sample sizes with narrowly defined race data. The BRFSS 2011-12 data offer a valuable
exception, allowing robust comparisons among veteran populations. Furthermore, these data
are population-based and not restricted 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 health care delivery environments. Since urban
populations tend to be healthier than rural counterparts [29], these results underscore the
uniqueness of the AIAN veteran population 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 to 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 contemporary 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 similar settings with regard to health indicators (general health and
conditions), but not for healthcare access or health behavior, except for tobacco use. Only
one healthcare access measure was significant: urban AIAN veterans were 72% more likely
to report a financial barrier to care compared to urban White veterans, even after controlling
for income. In contrast to prior research [8], we found no differences in reports of insurance
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coverage. The inconsistency may be due to BRFSS wording which included IHS explicitly
in the insurance 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 health care. 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 suggested by our results: Reports

of tobacco use was the single behavioral indicator showing statistically significant racial
differences 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, given 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
initiatives 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 supports 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 health care entity. As such, no conclusions can be made with respect to VHA or
IHS care provision. Further, BRFSS classification of IHS enrollment as insurance precluded
conclusion about insurance coverage 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
for AIANS, for a variety of reasons, little research has investigated 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 conservative ways since those

with cell phones were likely to be younger, have higher incomes, and have more access to
health resources. In spite of these limitations, these data provide advances 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 to 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
innovating care for AIAN veterans. A major finding of this study underscores the similarly
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poor health of rural and urban AIAN veterans. Since AIAN veterans may also circulate

be

tween urban and rural settings, these findings urge (1) an improved understanding of the

nature and extent of urban-rural migration and (2) the development of outreach, intervention,

an

d care coordination that views urban and rural as connected, not as discrete, locales.

Such interventions may include, for example, expanding area coverage for veteran patient
navigators or tribal veterans representatives [34], perhaps assisted by telehealth care [35],

to

assure AIAN veterans are connected with appropriate care in any setting. In short, while

these analyses underscored health disadvantages experienced by both rural and urban AIAN

Ve

terans, they also provide a blueprint for creative approaches and partnerships to mitigate

these disparities.

Acknowledgements:

Th

e views expressed in this article are those of the authors and do not necessarily reflect the position or policy of

the U.S. Department of Veterans Affairs. Funding for this project was made possible by the U.S. Department of
Veterans Affairs, Office of Rural Health, Veterans Rural Health Resource Center in Salt Lake City, and the National
Institute of Minority Health Disparities (P60 MD000507; Manson, PI).

References
1.

10.

11.

12.

13.

Department of Defense. 2013: Demographics: Profile of the Military Community, Office of the
Deputy Assistant Secretary of Defense. 2013. http://download.militaryonesource.mil/12038/MOS/
Reports/2013-Demographics-Report.pdf. Accessed 4 June 2019.

. US Census Bureau American Community Survey 3-Year Estimates, 2011-2013. https://

factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t. Accessed 4 June 2019

. Beals J, et al. , The prevalence of posttraumatic stress disorder among American Indian Vietnam

Veterans: Disparities and context. Journal of Traumatic Stress, 2002. 15(2):89-97. [PubMed:
12013069]

. Westermeyer J, et al. , Perceived barriers to VA mental health care among upper Midwest American

Indian Veterans: Description and associations. Medical Care, 2002. 40(Suppl 1):62-70.

. Dickerson DL, et al. , Nicotine dependence and psychiatric and substance use comorbidities in a

sample of American Indian male veterans. Drug and Alcohol Dependence, 2009. 99(1-3):169-175.
[PubMed: 18845405]

. Kasprow WJ and Rosenheck R, Substance Use and Psychiatric Problems of Homeless Native

American Veterans. Psychiatr Serv, 1998. 49(3):345-350. [PubMed: 9525794]

. Kaufman CE, et al. Rural Native Veterans in the Veterans Health Administration: characteristics and

service utilization patterns. J Rural Health, 2013. 29:304-10. [PubMed: 23802932]

. Johnson PJ, Carlson KF, and Hearst MO, Healthcare disparities for American Indian veterans in the

United States: A population-based study. Med Care, 2010. 48(6):563-9. [PubMed: 20473210]

. Weeks WB, et al. , Differences in health-related quality of life in rural and urban veterans. American

Journal of Public Health, 2004. 94(10):1762-1767. [PubMed: 15451747]

Wallace AE, et al. , A longitudinal analysis of rural and urban veterans’ health-related quality of
life. Journal of Rural Health, 2010. 26(2):156-163.

Teich J, et al. , Utilization of mental health services by veterans living in rural areas. Journal of
Rural Health, 2017. 33(3):297-304.

Warne D and Frizzell LB, American Indian health policy: Historical trends and contemporary
issues. American Journal of Public Health, 2014. 104(S3):S263-S267. [PubMed: 24754649]

Urban Indian Health Commission. Invisible Tribes: Urban Indians and Their Health in a Changing
World. A Report Issued by the Urban Indian Health Commission with Support from the Robert
Wood Johnson Foundation 2015 https://www2.census.gov/cac/nac/meetings/2015-10-13/invisible-
tribes.pdf. Access 18 January 2019.

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.


http://download.militaryonesource.mil/12038/MOS/Reports/2013-Demographics-Report.pdf
http://download.militaryonesource.mil/12038/MOS/Reports/2013-Demographics-Report.pdf
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t
https://www2.census.gov/cac/nac/meetings/2015-10-13/invisible-tribes.pdf
https://www2.census.gov/cac/nac/meetings/2015-10-13/invisible-tribes.pdf

1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kaufman et al.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Page 9

Kramer BJ, et al. , Veterans Health Administration and Indian Health Service: healthcare utilization
by Indian Health Service enrollees. Medical Care, 2009. 47(6): 670-676. [PubMed: 19433994]

US Census Bureau American Community Survey 5-Year Estimates, 2006-2010. https://
factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t. Accessed 4 June 2019

Wu L-T, et al. , Tobacco use among Asian Americans, Native Hawaiians/Pacific Islanders,

and mixed-race individuals: 2002-2010. Drug and Alcohol Dependence, 2013. 132(1-2):87-94.
[PubMed: 23394689]

Akinbami L, et al., Trends in asthma prevalence, health care use, and mortality in the United
States, 2001-2010, in NCHS data brief, no. 94 (May). 2012, National Center for Health Statistics:
Hyattsville, MD: National Center for Health Statistics.

Asdigian NL, et al. Mental health burden in a national sample of American Indian and Alaska
Native adults: differences between multiple-race and single-race subgroups. Soc Psychiatry
Psychiatr Epidemiol, 2018. 53:521-530. [PubMed: 29470596]

Centers for Disease Control and Prevention. Behavioral Risk Factor Surveillance System. no date.
http://www.cdc.gov/brfss/. Accessed 5 February 2019.

Hoerster KD, et al. , Health and health behavior fifferences: U.S. military, veteran, and civilian
men. American Journal of Preventive Medicine, 2012. 43(5):483-489. [PubMed: 23079170]
Lehavot K, et al. , Health indicators for military, veteran, and civilian women. American Journal of
Preventive Medicine, 2012. 42(5):473-480. [PubMed: 22516487]

Strine TW, et al. , Depression, anxiety, and physical impairments and quality of life in the

U.S. noninstitutionalized population. Psychiatric Services, 2004. 55(12):1408-1413. [PubMed:
15572569]

Li C, etal., Clustering of multiple healthy lifestyle habits and health-related quality of life among
U.S. adults with diabetes. Diabetes Care, 2007. 30(7):1770-1776. [PubMed: 17456843]

US Census Bureau. Census Regions and Divisions of The United States. no date [cited http://
www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf. Accessed 9 February 2019.

StataCorp, Stata Statistical Software: Release 14.1. 2015, Stata Corporation: College Station, TX.

Centers for Disease Control and Prevention. BRFSS: Weighting the Data (2011 Weighting
Formula). no date. http://www.cdc.gov/brfss/annual_data/2011/2011_weighting.htm. Accessed 10
January 2019.

Long JS and Freese J, Regression models for categorical dependent variables using Stata. Third ed.
2014, College Park, TX: Stata Press.

Humes KR, Jones NA, and Ramirez RR. Overview of Race and Hispanic Origin: 2010.

2010 Census Briefs. 2011 http://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf. Accessed
3 March 2019.

Singh GK and Siahpush M, Widening rural-urban disparities in life expectancy, U.S., 1969-2009.
American Journal of Preventive Medicine, 2014. 46(2):e19-e29. [PubMed: 24439358]

Cobb N, Espey D, and King J, Health behaviors and risk factors among American Indians

and Alaska Natives, 2000-2010. American Journal of Public Health, 2014. 104(S3):S481-S489.
[PubMed: 24754662]

Mowery PD, et al. , Disparities in smoking-related mortality among American Indians/Alaska
Natives. American Journal of Preventive Medicine, 2015. 49(5):738-744. [PubMed: 26163166]
Fuehrlein BS, et al. , The burden of alcohol use disorders in US military veterans: Results from the
National Health and Resilience in Veterans Study. Addiction, 2016. 111(10):1786-1794. [PubMed:
27061707]

Yuan NP, Bartgis J, and Demers D, Promoting ethical research with American Indian and Alaska
Native people living in urban areas. American Journal of Public Health, 2014. 104(11):2085-2091.
[PubMed: 25211730]

Kaufmann LJ, et al. , Tribal Veterans Representative (TVR) training program: The effect of
community outreach workers on American Indian and Alaska Native Veterans’ access to and
utilization of the Veterans Health Administration. Journal of Community Health, 2014. 39(5):990-
6. [PubMed: 24585103]

Shore JH, et al. , Review of American Indian veteran telemental health. Telemedicine and e-Health,
2012. 18(2):87-94. [PubMed: 22283396]

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.


https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t
https://factfinder.census.gov/faces/nav/jsf/pages/searchresults.xhtml?refresh=t
http://www.cdc.gov/brfss/
http://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
http://www2.census.gov/geo/pdfs/maps-data/maps/reference/us_regdiv.pdf
http://www.cdc.gov/brfss/annual_data/2011/2011_weighting.htm
http://www.census.gov/prod/cen2010/briefs/c2010br-02.pdf

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Kaufman et al.

36. Jones DS The persistence of American Indian health disparities. American Journal of Public
Health, 2006. 96(12):2122-2134. [PubMed: 17077399]

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.

Page 10



Page 11

Kaufman et al.

650 54€0 190 6'ST-67T %b'ST §'8T-89T %9'LT v'9T-€'0T %0'ET T8T-0'TT %z'vT M6'6v$-GES
%50 40 90 ZTI-£01 %80T SYI-TET %SET £ST-26 %6'TT $'81-0'0T %L'ET MG rES-62$
290 4670 890 AN %6'TT 8'8T-T/T %8'T L6T-L'TT %6'ST 8'€2-9'GT %61 M6'V2$-STS
1 T 1 Zr-Le %0y S19 %6'9 119 %58 T02-6TT %E'ST MGT$ Uey) 5597
awoau|
6570 5990 8v'0 L0E-9'62 %z 0€ S61-2'8T %8'8T T'52-0'8T %eTe | 081-9TT | %sl ayenpesd aba|[0D
vL0 £6°0 5.0 Sye-T'ee %8'EE 8'ee-LTE %828 Zhrvve %268 06v-LvE %Ly 969]102 awos
290 %90 00 9'62-2'82 %682 8'2e-L'SE %L'9E 12e-The %28z 9€e-6'22 %6'L2 100Ys yBIH
1 1 1 9.-1'9 %z'L §2T-80T %LTT £61-28 %ETT 912511 %6'ST 100ys ybiH >
uoneanp3
1 1 1 £12-192 %L'9Z 912-8'52 %L'9Z £0r-L 08 %b'SE STr-0'08 %G'SE palLeWUN
5490 S 660 6€L-L2L %e'EL TrveL %EEL £69-L65 | %ot | o0ss8s | %sto | Bumgeyoosperen
smels [ee
1 1 T 225108 %S'TS 9e51'TS %G5 £66-L0E %6'vE L'67-9'9¢ %0'EY +69
5087 0eT 690 9'5e-2vE %6'vE L'98-9vE %9'SE L'6v-0'0F %8y TYr—'2e %088 vo-Gv
67 a1 9.0 £EeT-121 %L'ZT A A %ETT ZYe-TST %261 £L12vTT %0'8T it
0T 081 590 SZT-6L %0'T T0T-T% %90 £Te-19 %T'T 22°2-00v" %0°'T vZ-81
dnoi aby
98°0 96°0 et 0v6-1'6 %L'E6 T'S6-2'%6 %L V6 v'¥6-8'06 %826 1'96-2'26 %S'v6 oleN
JuedIN Jleany oc““__“
-8HUM -8HUM e
"SA o_cmns .m>g_m‘5w_ ‘SA o_mSm
NIV NVIV NVIV pl2 % pl0 % pl2 % p!2 % onsualoRIRyD
oney sPPO (6v8'65=U) ,UeAIN - AMUM [ (9TE'ZE=U) jeand —aMUM | (£95'1=U) JUBGIN - NVIV [ (00G'I=U) [ednd - ,NVIV

SNJE]S [edNy/URCIn pUe 30y URISISA

AanINS WIBISAS 9oue|[IBAINS 101984 YSIY [eloIAeyag ZT-TT0Z ‘SNIeIS [edny/ueqin pue adey ueials/\ Aq sonsualoesey) alydeibowaq paiwybiapn

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.



Page 12

Kaufman et al.

100'0> G,

100> m\

so0sd,

|enaiu| ma_._m_u_v:_nxuxu

VSIA Ue 0o A1Unod 1o WS Ue U] = cmEDu

(VS) Bauy [eonsiels uenjodoisw e ul 10N = _msm_Q
AAIIEN BYSe|y uelpu| cmo__oE,Qm

580 5%¢ 860 9€2-8'22 %2'€T £GT-TT %L YT 6Tr-GEE %T'8E SEE-9'ET %E'8Z 1590\
20T 89'T ST 0'8-0"L€ %S'LE STr-8'6E %90 1'88-9'62 %0'vE zSr-0ee %0'6E Lpnos
59T A 88’1 €£02-56T %6'6T 61€-2°02 %T'TE LT Tl %9'LT v'ee-T'8T %062 1S8MPIN
1 T 1 L'6T-T61 %61 SYT-8CT %9ET 8ET-LL %b'0T A %8, 15e84LION
Aydeiboa
050 870 . s _ ) . T . e .
) ] 150 £TT-0T %80T 6'0T-L'6 %g 0T TST-26 %8'TT SST-G'L %6'0T Buissin
580 5%0 2580 6759 %2 Ly Sye-tze %GEE 6'€r-0vE %6'8E 67€-G'6T %S'92 +3105$
ueqin leany o:mn_‘_z
° ° - NVIV
-SUYM -8NUM e
'SA Q:GQLD .m>n_mL:N_ ‘SA o_m‘_JW_
WNVIV NVIV NVIV pl0 % pl0 % pl0 % pl2 % onSLIBOBIRLD
oney sppo (678'65=U) ;UGN - UM | (9TE'ZE=U) jJeand —aMUM | (L05'1=U) JUBGIN - NVIV | (005'I=U) o leane - NVIV
sNJe1s |[edny/ueqin pue adey Uedslsp

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.



Page 13

Kaufman et al.

P 6787 9T G0Z-7'6T | %00z | ¢Tz-96T | %0z | L'L2€6T | Weee | L9e—vve | %e0E aseas|p Aupni/salagel

67T T 00T 02260 | %v'1e | ¥¥2-92z | wS€z | 9ve-LLT | w60z | 8'62-002 | %S vz 25B3SIP JeINasenolpIed

o7ET o't 98°0 9'62-€82 | %682 | 0T€-062 | %00E | TTHSTE | %e9e | L'66-282 | %LEE 85300
SUOIIPUOD [eIuBW/[edISAUd

90T STT 8T'T 0'G2-L€C | %eve | 906-9'82 | %962 | 20e-€Te | %S'Se | 8'86-8'9Z | %S E sAep 0g 15ed ‘as1010xa ON

70T G9'0 190 €966 | %6S | 995 | %09 | S6-8v | %89 | L9zE | wov jup AneaH
o7 491 09T v8I-T'LT | %8'LT | €521z | weve | L'€e-9¥2 | w06z | 9Lr-T'€e | %TOF asn 000eqo} Auy
SI0IARYD( MSU Y|eaH
570¢ %51 2L0 06-T8 | %S8 | 201-68 | %S6 | L¥2-09T | %00z | €22-G€T | %S LT Lp[eay [eyusw Jood
5987 4051 80 TST-THT | %9¥T | 821-T°9T | %0LT | §62-0T2 | %0'Ge | 806-0TZ | %9'Se yieay |eatsAyd Jood

:yauowi 3sed uf sAep +yT

JET 6597 S e1e-6'62 | %908 | ove-oze | woee | Levzve | wese | evs-gov | weriy SNIAIO® Py

€T 4651 TA 712002 | %902 | 092-Tvz | %0'Se | €0e-Tce | %09z | ¥'Iv-L62 | % se Uaeay payel-3|os Jood/ire
Yljeay [esauss

280 €T ev'T TT18-6'6L | %908 | ¢6L~tLL | %e8L | 89-¢L9 | Weel | 928-9vL | %8'8L ow gt Joud ‘dn->03yd

s 87T LL0 996 | %09 | s8-TL | %8s | TST-€TT | %rvT | LLT-¥0T | %9°€T 81e0 0} JalLIeq [eIoUBUIS

AN 7T 080 €06-€'68 | %868 | 6'26-€'98 | %T'L8 | §°68-T28 | %ec98 | 028-2°08 | %6'€8 Japinoud sepnbal e seH
(59 Japun

8T'T 8e'T 260 L'T6-€°06 | %016 | 228-€v8 | %8'G8 | 126-0'G8 | %068 | 6'68-9'08 | %6'8 | 60v'9€=U) (G9>) doURINSUI Y)|eay SeH
SERRLEET RN LR

. ) oUBGIN-NVIV
HUBGIN-3HUM 'SA n_m._:m_.ﬁ_s>> SA SA_feany o o o o o v o %
qUEHNNYIV | [BINY- NIV |Mz<_< P P P P
so1ydeBowapoldos 1oy paisnipy oUBCN - 3UUM gleand - auum LUBAIN - NVIV gleAnd - NIV S3L0INO Y[esH

solirey ppo

SN1eIS URCIN-[edny pue adey Uelalsn

RanINg WaISAS 89UB||1IBAINS 101084 YSIY [eJolARYag ZT-TTOZ ‘SNEIS [edny/uegin pue adey uesalsA AQ sawoanQ yijesH

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.



Page 14

Kaufman et al.

1000> T,
100> @
s00sd,

leAJalu| mucocc:ooh
WSIA U J0 A1unod 1o Sl Ue U] = cmEDu

(VSIA) ea1y [eonsnels ueljodonsw e ut JoN = [eny

q
SAIEN Se|\ UeIpUl UedLawy,

“uo1Bal pue ‘aliooul ‘Uo1TRINPS ‘SNIEIS [ellIeW ‘Xas ‘abe 10} [041U0D S|apow paisnipy ;810N

pe'T P 71 ret-22t | weer | eot2vt | west | Tve-eor | weet | sossoz | wese uoisseideq
69T €51 _ e . o . N _ . .
6 J 560 oee-18e | wese | 6zr-80r | weTr | ezsozy | vy | 99s-oer | wser SHLUMY
280 9T ST ov1-1er | wser | retver | wrer | s11-02 | wre | set-e6 | wevt $180UED J3UI0
a040 0L0 90T 511591 | %021 | e81-291 | wsut | 62162 | wror | vst-Ts | wetn 130UBD UIYS
w1 5T _ . . N . e _ N .
4 J 10T 091-6%T | wr'st | s21-091 | w9t | 0sz621 | wetz | s6-00z | wvve QdoorRWYsY
SJUEGIN-NY IV
HUBCINONUM ‘SA | [RAR-0UUM “SA <oy " " " "
ueqIN- NVIV [eny-_NVIV o p % P % P % P %
q e q e —NVIV
salydeaBowapoldos 4oy paisnipy oUeaIN - SHUM Q_E:m - 9MUM SUBAIN - NVIV Q_E:w_ “eNVIV S8W0INQO YiesH

soned ppo

SN1EIS URCIN-[edny pue adey Uelalspn

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Racial Ethn Health Disparities. Author manuscript; available in PMC 2022 May 02.



	Abstract
	Methods
	Data
	Veteran, Race, and Urban/Rural Status Measures
	Outcome Measures
	Healthcare access
	General health
	Health risk behavior
	Physical and mental health conditions

	Demographic Measures
	Statistical Analysis

	Results
	Discussion
	Conclusions
	References
	Table 1.
	Table 2.

