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SYNOPSIS

Objective. We assessed health status and behavioral risks in American Indians 
(AIs) from rural, northern plains reservation communities.

Methods. AI interviewers from the communities administered the core and 
optional modules of the Behavioral Risk Factor Surveillance System (BRFSS) to 
404 AI adults randomly selected from housing lists from four AI tribal commu-
nities located on the northern plains of the U.S. The BRFSS interview assessed 
several health functioning areas including medical conditions, preventive 
screenings, and behavioral risks. We measured health disparities by comparing 
the AI sample data with a northern plains statewide (North Dakota) sample and 
a U.S. national sample. We compared outcomes with BRFSS statewide (North 
Dakota) and U.S. national data from telephone-based interviews. 

Results. AI participants showed a significantly greater prevalence of diabetes, 
coronary heart disease, myocardial infarction, smoking, obesity, and heavy 
alcohol use than either the regional or national samples. They also reported 
being less likely to engage in leisure-time physical activity and to have had 
age-appropriate preventive screenings for several diseases including colorectal 
cancer, prostate cancer, breast cancer, and cardiovascular disease. 

Conclusions. Face-to-face interviews conducted by AI community members 
are an effective means of gathering health information about AIs living in rural, 
reservation communities. AIs living in these communities on the northern plains 
have a much higher prevalence of many health-risk behaviors and some medi-
cal conditions than are found in the general population. Improved health-care 
access, better preventive screenings, and culturally appropriate community-
based health promotion programs and policies should be examined as possible 
ways to reduce health disparities. 
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Ethnic minority populations in the United States often 
experience disparities in health outcomes, access 
to health care, and quality of health-care services 
received.1,2 Reducing and eliminating health disparities 
are priority goals of U.S. health improvement initiatives 
such as Healthy People 2010;3 however, substantial health 
disparities remain. The existence of health disparities 
in ethnic subpopulations most certainly reflects the 
greater socioeconomic disparities for many ethnic 
minorities in the U.S., but are likely also due to com-
plex interacting biological, social, psychological, and 
cultural factors that are often poorly understood and 
unique within different ethnic subpopulations.4 

There are significant gaps in the identification, 
description, and understanding of health dispari-
ties among American Indians (AIs).5 National data 
do show that AIs have a lower life expectancy than 
other Americans.6 In fact, AIs die at higher rates 
than white Americans and most other ethnic minori-
ties from cardiovascular disease (CVD), tuberculosis, 
alcoholism-related diseases, motor vehicle crashes, 
diabetes, unintentional injuries, homicide, and sui-
cide.7–9 Moreover, there have been reports of higher 
rates of various diseases including asthma, diabetes, 
some cancers, CVD, and rheumatic diseases in at least 
some AI populations.10–15

Improving health outcomes and reducing health dis-
parities necessitate addressing the major behavioral risk 
factors for chronic diseases: smoking, poor diet, physi-
cal inactivity, and excessive alcohol use.16,17 National 
data show that AIs have a higher prevalence of many 
risk behaviors including cigarette smoking, obesity, 
absence of leisure-time physical activity (LTPA), and 
binge alcohol use.18–22 Furthermore, research among 
specific AI populations indicated that these groups are 
more likely to have unhealthy diets characterized by 
high fat content and inadequate servings of fruit and 
vegetables.23–26 Reducing health disparities requires 
increasing access to, and use of, preventive health ser-
vices. Data show that AIs are less likely than white and 
most other ethnic populations to have received a variety 
of preventive services including cervical pap smears, 
mammograms, and cholesterol screenings.18–20,27,28

Reliably identifying, understanding, and alleviating 
health disparities in AIs may be especially difficult to 
address because of their relatively small numbers and 
because of the diversity within their population. AIs and 
Alaska Natives, typically grouped together in national 
surveys, represent less than 1% of the U.S. population 
and are the smallest of the racial categories used in 
the U.S. Census. The relatively small number of people 
identifying as AI decreases the likelihood of representa-
tion in national population-based surveys, such as the 

Centers for Disease Control and Prevention’s (CDC’s) 
Behavioral Risk Factor Surveillance System (BRFSS). 
AI participants will, if described at all, be lumped into 
an “other” racial/ethnic category.29 Unfortunately, this 
methodology often results in the need to combine 
data over multiple survey years to estimate reliable 
prevalences in many national studies. 

Despite the relatively small size of the U.S. AI 
population, they are a diverse ethnic minority rep-
resenting 562 federally recognized tribes.30 Addition-
ally, numerous tribes have not been recognized by 
the U.S. government.31 These multiple tribal groups 
often have different histories, unique languages, and 
varied cultural traditions and practices; reside in all 
geographic regions of the U.S.; and show various 
degrees of assimilation into society. This diversity can 
lead to inaccuracies when health data are reported 
in aggregate for AIs and Alaska Natives from differ-
ent regions. For example, the prevalence of cigarette 
smoking in southwest tribes has been reported to be 
less than one-half the prevalence found in northern 
plains tribes.19 

Northern plains AI populations have shown greater 
health disparities and behavioral risks in some pre-
vious studies; however, most of these studies have 
combined responses from several years and/or were 
obtained using telephone-based survey procedures.12,19 
Telephone-based survey procedures may underestimate 
behavioral risk factors and health problems because of 
selection bias, especially among poorer, more rural, 
and/or ethnic minority samples.32–34 

This study describes disparities in selected health 
problems, preventive health screening procedures, and 
behavioral risk factors among a sample of AIs residing 
in rural tribal communities on the northern plains of 
the U.S. Congruent with the aims of CDC’s initiative, 
Racial and Ethnic Approaches to Community Health 
(REACH) 2010,35 this study represents AIs living in eth-
nic communities and tribal/reservation areas. Hence, 
partnerships with tribal governments were formed 
and tribal housing lists were used to randomly select 
households for face-to-face, rather than telephone, 
interviews. 

METHODS

Participants and sampling procedures
All AI tribal communities located, at least in part, in 
the state of North Dakota (ND) were approached 
and invited to be partners in the present study. The 
councils of four tribes agreed to participate, and the 
study was then approved by the Institutional Review 
Board of the University of North Dakota and the 
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 appropriate governing committees and councils of 
the four participating tribes. The estimated AI adult 
population of the area surveyed was 13,061,36,37 thus 
requiring a sample size of 400 to obtain parameter 
estimates with a 95% confidence interval (CI) and a 
5% error rate with a power of 0.80. 

Housing officials from each participating tribal 
group provided lists of tribal members’ addresses within 
their respective geographical areas (i.e., reservations 
or, in one case, an Indian Health Service area). These 
lists are constantly updated and maintained by tribal 
governments to provide information that is as accu-
rate as possible regarding current residences of tribal 
members. We used stratified random sampling to select 
125 household addresses from each of the four tribal 
communities. Only one adult in each household was 
eligible for inclusion in this study. Therefore, in house-
holds with more than one adult (i.e., all people living 
in the household who were aged 18 years or older), 
the adult with the most recent birthday was invited to 
participate. Members from each of the four participat-
ing tribal communities were trained as interviewers by 
senior researchers, and interviewing was completed 
between February and December 2004. 

Interviewers administered a computer-assisted 
personal interview to survey participants (n5404), and 
$30 gift cards were given to participating households 
upon survey completion. If a selected participant 
declined to participate (n510) or was unavailable 
after three attempts (n586), we considered that 
household nonresponsive. Using the conservative 
method recommended by the Council of American 
Survey Research Organizations, the response rate was 
80.8%.37 

Survey instrument
The BRFSS Questionnaire was established by CDC 
in 1984 as a state-based system to gather information 
about behavioral health risks, preventive practices, 
and chronic disease and injury. Updated annually, 
the BRFSS consists of core sections and optional 
modules. The current study used the 2003 version of 
the survey administered in its entirety.38 Questionnaire 
Programming Language (QPL) software version 4.139 
was used to format the BRFSS survey as a computer-
assisted personal interview, which was then installed on 
laptop computers used by the interviewers. 

Data analysis
We used SPSS® version 16.040 complex samples 
procedure to calculate prevalence estimates and 
associated 95% CIs. Comparison data were obtained 
for ND and the U.S. samples from CDC’s Web-based, 

interactive BRFSS database.41 To make comparisons 
between the current AI samples and the ND and 
U.S. samples, prevalence estimates were age- and 
sex-adjusted to the 2000 Census. We employed direct 
standardization with different weights for men and 
women by six age categories (18–24, 25–34, 35–44, 
45–54, 55–64, and $65 years).42,43 We used Pearson’s 
Chi-square analyses to determine if prevalence rates 
between participants in the AI sample differed from 
those in the ND and U.S. samples. We examined gen-
der differences within the AI sample using Pearson’s 
Chi-square tests conducted on unadjusted prevalence 
data (i.e., raw survey data), as a preliminary t-test 
[t(402)50.58, p50.57] showed no mean age difference 
between AI female (mean 5 40.1, standard deviation 
[SD] 5 16.5) and male (mean 5 40.9, SD515.3) 
respondents. 

RESULTS

Demographics
As shown in Table 1, 63.6% of the adults sampled 
were female, 65.4% were unmarried, 54.9% reported 
an annual income ,$15,000, and 65.1% were aged 
18–44 years. Most participants reported not having 
a college degree (89.3%) and most had children 
living in the home (87.5%). Approximately one-
half of the participants were employed for wages or 
self-employed (53.4%). In contrast with the ND and 
U.S. samples, AI participants were more likely to be 
younger than 35 years of age (χ2595.87, p,0.001, 
and χ25110.50, p,0.001), unmarried (χ25118.09, 
p,0.001, and χ25110.82, p,0.001), unemployed 
(χ25124.85, p,0.001, and χ2576.33, p,0.001), 
living with minor children (χ25350.61, p,0.001, and 
χ25119.46, p,0.001), have not completed high school 
(χ2576.03, p,0.001, and χ2567.48, p,0.001), and have 
a household income ,$15,000 (χ25584.04, p,0.001, 
and χ25901.02, p,0.001). In addition, women com-
prised a greater proportion of the AI sample than the 
ND sample (χ256.37, p,0.05) but not the U.S. sample 
(χ250.91, p50.34). 

Behavioral risks
Participants in the AI sample were more likely than 
those in the ND or U.S. samples to be obese (χ25110.95, 
p,0.001, and χ25156.52, p,0.0001), smoke cigarettes 
(χ25262.99, p,0.0001, and χ25311.97, p,0.001), 
and not engage in LTPA (χ2541.37, p,0.001, and 
χ2539.95, p,0.001). However, they were less likely to 
be overweight (χ257.16, p,0.01, and χ254.99, p,0.05) 
and former smokers (χ257.00, p,0.01, and χ2510.12, 
p,0.001). AI participants were less likely than those 
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Table 1. Sociodemographic characteristics in a 2004 sample of American Indians  
compared with populations in North Dakota and the U.S.

Sociodemographic characteristics

American Indians 
(n5404) 

Percent (95% CI)

North Dakotaa  
(n53,045) 

Percent (95% CI)

United Statesa  
(n5303,822) 

Percent

Gender
 Male 36.4 (31.6, 41.2) 43 (41.2, 44.8) 38.7
 Female 63.6 (58.8, 68.4) 57 (55.2, 58.8) 61.3

Age (in years)
 18–24 18.8 (15.0, 22.6) 6.6 (5.7, 7.5) 6.3
 25–34 23.5 (19.3, 27.7) 13.9 (12.7, 15.1) 14.7
 35–44 22.8 (18.6, 27.0) 18.9 (17.5, 20.3) 18.9
 45–54 13.9 (10.5, 17.3) 21.8 (20.3, 23.3) 20.6
 55–64 12.1 (8.9, 15.3) 15.1 (13.8, 16.4) 16.9
 $65 8.9 (6.1, 11.7) 23.2 (21.7, 24.7) 22.7

Marital statusb

 Married 34.6 (29.6, 39.6) 62.9 (60.8, 65.0) 60.3
 Divorced 17.1 (13.1, 21.1) 8.0 (7.1, 8.9) 9.6
 Never married 28.5 (23.9, 33.1) 18.3 (16.3, 20.3) 17.7
 Widowed 4.5 (2.7, 6.3) 7.2 (6.4, 8.0) 6.8
 Partnered 12.2 (8.8, 15.6) 3.0 (2.1, 3.9) 3.3
 Separated 3.1 (1.2, 4.9) 0.5 (0.3, 0.7) 1.8

Minor children living at homeb

 None 12.5 (8.7, 16.3) 61.6 (59.6, 63.6) 58.9
 1 28.4 (23.0, 33.8) 14.6 (13.0, 16.2) 16.7
 2 28.6 (23.2, 34.0) 14.4 (13.0, 15.8) 15.0
 3 13.5 (9.5, 17.5) 6.3 (5.3, 7.3) 6.3
 4 10.2 (6.4, 14.0) 1.9 (1.4, 2.4) 2.0
 $5 6.9 (3.9, 9.9) 1.1 (0.5, 1.7) 0.9

Education levelb

 ,High school 22.3 (18.1, 26.5) 8.4 (7.2, 9.6) 10.0
 High school or GED 36.9 (31.9, 41.9) 29.7 (27.8, 31.6) 30.5
 Some college 30.1 (25.3, 34.9) 33.6 (31.6, 35.6) 26.0
 College graduate 10.7 (7.5, 13.9) 28.2 (26.4, 30.0) 30.4

Employmentb

 Employed for wages 47.4 (42.2, 52.6) 55.4 (53.3, 57.5) 54.0
 Self-employed 6.0 (3.4, 8.6) 12.9 (11.5, 14.3) 8.7
 Unemployed .1 year 4.2 (2.0, 6.4) 1.1 (0.4, 2.1) 1.8
 Unemployed ,1 year 10.0 (6.8, 13.2) 1.5 (0.9, 2.1) 3.0
 Homemaker 8.8 (5.8, 11.8) 6.0 (5.1, 6.9) 7.3
 Student 10.8 (7.6, 14.0) 5.6 (4.3, 6.9) 4.3
 Retired 4.0 (2.4, 5.6) 15.2 (13.9, 16.5) 16.0
 Unable to work 8.9 (6.1, 11.7) 2.2 (1.7, 2.7) 4.3

Household incomeb

 ,$15,000 54.9 (49.7, 60.1) 9.5 (8.1, 10.9) 10.0
 $15,000–$24,999 19.3 (15.1, 23.5) 17.7 (16.0, 19.4) 17.8
 $25,000–$34,999 8.8 (5.8, 11.8) 16.8 (15.1, 18.5) 14.0
 $35,000–$49,999 10.6 (7.2, 14.0) 21.1 (19.4, 22.8) 17.8
  $$50,000 6.3 (3.7, 8.9) 34.9 (32.8, 37.0) 38.8

aNorth Dakota and U.S. proportions presented are from weighted data available from the Centers for Disease Control and Prevention, with the 
exception of gender and age—which are from unweighted data—to be comparable with the same data from the American Indian sample.
bAmerican Indian sample data were adjusted for age and gender using direct standardization to the 2000 U.S. population. 

CI 5 confidence interval

GED 5 general educational development
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in the U.S. sample to eat five or more daily servings 
of fruit and vegetables (χ257.17, p,0.01), but the dif-
ference between AI and ND participants did not meet 
the p,0.05 level for statistical significance (χ253.81, 
p50.051). Alcohol use was more complicated, as AI 
participants were less likely than those in the ND 
(χ2525.30, p,0.001) or U.S. (χ259.50, p,0.01) samples 
to drink alcohol, but those who did were more likely 
to be heavy drinkers (i.e., at least three drinks/day for 
men and at least two drinks/day for women) (χ2572.25, 
p,0.001, and χ25108.10, p,0.001). The prevalence 
of binge drinking (i.e., consuming at least five drinks 
per occasion) was higher in the AI sample than in the 
U.S. sample (χ2526.37, p,0.001), but was not different 
from that found in the ND sample (χ253.05, p50.081). 
Table 2 provides details of these sample differences in 
behavioral risk factors.

Chi-square analyses found significant gender dif-
ferences within the AI sample for prevalence of LTPA 
(χ254.43, p,0.05), any alcohol use (χ253.94, p,0.05), 
binge drinking (χ2513.41, p,0.001), and heavy drink-
ing (χ257.34, p,0.01). As shown in Table 3, men were 
more likely than women to engage in all of these 
behaviors. 

Preventive screenings
As shown in Table 4, comparisons among the AI, 
ND, and U.S. samples showed several significant 
differences in meeting age-appropriate screening 
recommendations. Participants aged 50 years and 
older in the AI sample were less likely to have taken 
a blood stool test in the past two years (χ257.77, 
p,0.01, and χ2515.68, p,0.001) or ever to have had 
a sigmoidoscopy or colonoscopy than those in either 
the ND or U.S. samples (χ2534.06, p,0.001, and 
χ2535.64, p,0.001). Men aged 40 years and older 
in the AI sample were less likely than those in the 
ND (χ2510.10, p,0.01) or U.S. (χ2516.19, p,0.001) 
samples to have had a prostate-specific antigen (PSA) 
test. In addition, participants in the AI sample were 
less likely than those in the ND (χ2564.64, p,0.001) 
or U.S. (χ2577.69, p,0.001) samples to have ever had 
their blood cholesterol levels checked. Finally, fewer 
women aged 40 years and older in the AI sample than 
the ND (χ255.04, p,0.05) or U.S. (χ259.22, p,0.01) 
samples had a mammogram within the past two years. 
No significant gender differences for any of the pre-
ventive screening variables pertinent to both genders 
were found within the AI sample using Chi-square 
analyses (Table 3). 

Table 2. Examining disparities in behavioral risks in a 2004 sample of American Indians  
compared with populations in North Dakota and the U.S.

Behavioral risks

American Indiansa 
(n5404)  

Percent (95% CI)

North Dakotab 
(n53,045) 

Percent (95% CI)

United Statesb 
(n5303,822) 

Percent

Leisure-time physical activity
 None in past month 35.6d (30.6, 40.6) 21.3 (19.6, 23.0) 22.5
 Recommended levels of moderate or vigorous activityc 49.7 (44.3, 55.1) 48.4 (46.5, 50.3) 49.1

Fruit and vegetables
 $5 daily servingsc 17.5e (14.7, 21.3) 21.8 (20.3, 23.3) 23.2

Body mass index
 Overweight 31.5d (26.5, 36.5) 38.3 (36.2, 40.4) 36.8
 Obese 49.4d (44.0, 54.8) 24.6 (22.8, 26.4) 23.2 

Cigarette smoking
 Current smoker 56.7d (51.5, 61.9) 19.9 (18.2, 21.6) 20.9
 Former smoker 17.3d (13.5, 21.1) 23.6 (22.0, 25.2) 24.1

Alcohol use
 Any use in past month 49.6d (44.4, 54.8) 62.5d (60.5, 64.5) 57.1d

 Binge use in past month 24.2 (19.6, 28.8) 20.5 (18.6, 22.4) 15.1d

 Heavy use in past month  16.0d (12.2, 19.8) 5.1 (4.0, 6.2) 4.9

aAmerican Indian sample data were adjusted for age and gender using direct standardization to the 2000 U.S. population. 
bNorth Dakota and U.S. proportions presented are from the weighted data available from the Centers for Disease Control and Prevention.
cData from 2005 North Dakota (n54,010) and U.S. (n5356,112) samples were substituted because data were not collected in 2004.
dProportions are significantly different from those in the same row (p,0.05) based on Chi-square analysis.
eThe American Indian sample proportion is significantly different (p,0.05) from the U.S. proportion, but not the North Dakota (ND) proportion 
(p.0.05), and the ND and U.S. proportions are not significantly different (p.0.05).

CI 5 confidence interval
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Medical conditions
Compared with participants in the ND and U.S. 
samples, AI participants were more likely to report 
being diagnosed with diabetes (χ2535.37, p,0.001, and 
χ2529.14, p,0.001), coronary heart disease (χ254.63, 
p,0.05, and χ255.00, p,0.05), and to have had a heart 
attack (χ257.21, p,0.01, and χ2512.32, p,0.001). AI 
participants were also less likely to have been diagnosed 
with high cholesterol compared with the ND (χ257.85, 
p,0.01) and U.S. (χ257.80, p,0.01) samples. Table 5 
provides prevalence data for these and other medical 
conditions for the AI, ND, and U.S. samples. Finally, 
no significant gender differences for any of the medi-
cal conditions were found within the AI sample using 
Chi-square analyses (Table 3). 

DISCUSSION

This study is the first to use a face-to-face, personal 
interview conducted by AIs to gather information about 
the behavioral risks and health of AIs living in rural, 
reservation communities on the northern plains of 
the U.S. It adds to the growing literature emphasizing 
the persistence of health disparities in AIs.12,13,18 AI 
participants showed a significantly greater prevalence 
of diabetes, coronary heart disease, smoking, obesity, 
and heavy alcohol use than either regional (ND) or U.S. 
national samples. They also reported being less likely 
to engage in LTPA and to have had age-appropriate 
preventive screenings for several diseases, including 
colorectal cancer, prostate cancer, breast cancer, and 
CVD. 

Table 3. Examining disparities in behavioral risks, preventive screenings,  
and medical conditions between American Indian men and women, 2004

Variables

Women 
(n5257) 

Percent (95% CI)

Men 
(n5147) 

Percent (95% CI)

Behavioral risks
 No leisure-time activity in past montha 39.6 (33.6, 46.0) 29.1 (22.0, 37.4)
 Recommended level of moderate or vigorous activity 51.4 (44.8, 57.9) 46.9 (38.4, 55.7)
 $5 daily servings of fruit and vegetables 17.2 (13.0, 22.6) 17.8 (12.3, 25.2)
 Overweightb 32.2 (26.4, 38.6) 30.3 (23.1, 38.7)
 Obeseb 46.7 (40.2, 53.3) 53.6 (45.0, 60.0)
 Current smoker 57.3 (51.0, 63.4) 55.6 (47.2, 63.7)
 Former smoker 16.7 (12.5, 21.9) 18.2 (12.7, 25.4)
 Any alcohol use in past montha 45.6 (39.4, 52.0) 56.0 (47.6, 64.1)
 Binge alcohol use in past monthc 18.0 (13.6, 23.6) 34.2 (26.6, 42.7)
 Heavy alcohol use in past monthd 12.3 (8.6, 17.2) 22.0 (15.8, 29.9)

Preventive screenings
 Blood cholesterol levels checked ever 57.8 (51.5, 64.0) 60.7 (52.2, 68.6)
 Flu shot in past year (aged $65 years) 81.1 (59.2, 92.7) 79.5 (43.5, 95.1)
 Pneumonia vaccination ever (aged $65 years) 67.0 (44.9, 83.5) 42.7 (17.3, 72.8)
 Blood stool test in past two years (aged $50 years) 8.5 (3.9, 17.7) 11.4 (4.1, 27.7)
 Sigmoidoscopy/colonoscopy ever (aged $50 years) 26.4 (17.1, 38.4) 23.9 (12.5, 41.0)

Medical conditions
 Arthritis or other joint pain 28.5 (23.1, 34.6) 23.1 (16.9, 30.7)
 Coronary heart disease 6.5 (4.1, 10.3) 6.8 (3.9, 11.8)
 Current asthma 11.9 (8.3, 16.7) 6.7 (3.6, 12.2)
 Diabetes 13.0 (9.4, 17.7) 15.0 (10.1, 21.7)
 Heart attack 5.9 (3.7, 9.4) 9.7 (5.9, 15.5)
 High cholesterol 29.1 (22.2, 37.2) 26.3 (18.1, 36.6)
 Hypertension 18.4 (14.1, 23.8) 26.6 (19.3, 34.7)
 Stroke 3.0 (1.4, 6.0) 2.7 (1.1, 6.6)

ap,0.05
bA body mass index (BMI) of 25.0–29.9 kilograms per meter squared (kg/m2) is considered overweight, and a BMI.30.0 kg/m2 is considered 
obese.
cp,0.001 
dp,0.01

CI 5 confidence interval
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Limitations
These results must be considered in the context of 
certain limitations. First, the purpose of this study was 
to address health disparities in AIs residing in rural, 
northern plains, tribal communities and, as such, the 
results do not address health disparities among AIs 
living in non-reservation communities. Second, self-
reported information can reflect various recall biases 
and a tendency toward socially acceptable/favorable 
answers; however, some studies have found self-report 
to be a reliable means of gathering data about the 
prevalence of some health concerns and behavioral 
risk factors assessed in this study (e.g., CVD, diabetes, 
hypertension, and cigarette smoking).44–46 In addition, 
gathering self-report information using face-to-face 
interviewing, such as used in this study, has been 
shown to be a more effective (i.e., higher response rate 
and perhaps a greater willingness to reveal negative 
information) method of interviewing rural, socioeco-
nomically deprived participants and/or ethnic minority 
groups than telephone interviewing.32,47,48 

Effective face-to-face interviewing, such as was con-
ducted in this study, is not without limitations, includ-
ing the costs and logistics associated with conducting 
in-person interviews. Other limitations include safety 
concerns related to motor vehicle travel and the neces-
sity of approaching and potentially entering partici-
pants’ homes. These concerns can often be mitigated 
and the costs can be managed in smaller studies when 
the circumstances clearly support the use of face-to-face 

interviews, but they can create insurmountable barriers 
to using face-to-face methods in larger-scale studies.

Behavioral risks
Tobacco use and obesity were dramatically higher in the 
AI sample than in the ND and U.S. samples. The high 
rate of smoking seen in the AI sample, contrasted with 
the much lower rates reported for AIs in the southwest-
ern U.S.,18,21 illustrates the importance of considering 
regional variability when addressing behavioral risk 
and health disparities among AIs. Moreover, the preva-
lence of smoking in the AI sample was substantively 
higher than has been reported for AIs even in previ-
ous northern plains samples from South Dakota and 
Montana.21,49 This suggests that smoking persists among 
AIs living on the northern plains in stark contrast to 
the decreases observed in almost all demographic 
groups in all regions of the U.S. in the past 10 years. 
It appears that the preventive and cessation efforts 
that have been effective throughout the U.S. have 
shown little, if any, effect in at least some AI commu-
nities located on the northern plains. Several authors 
have suggested reducing smoking prevalence by using 
culturally appropriate efforts that include traditional 
AI concepts of wellness and address the historical role 
of tobacco in AI tribes;49 –52 however, the effectiveness 
of such strategies has yet to be demonstrated. 

Obesity prevalence, likened to an epidemic in the 
U.S.,53 was twice as prevalent in the AI sample as in 
either the ND or U.S. samples. Although previous 

Table 4. Examining disparities in preventive screenings in a 2004 sample  
of American Indians compared with North Dakota and U.S. data

Preventive screenings

American Indiansa 

(n5404) 
Percent (95% CI)

North Dakotab 

(n53,045) 
Percent (95% CI)

United Statesb 
(n5303,822) 

Percent

Flu shot in past year (aged $65 years) 80.6c (66.8, 94.4) 74.3 (70.9, 77.7) 68.0
Ever had a pneumonia vaccination (aged $65 years) 60.1c (42.9, 77.3) 70.3 (66.6, 74) 64.7
Blood stool test in past two years (aged $50 years) 9.5d (5.1, 16.9) 20.9d (18.7, 23.1) 26.5d

Ever had a sigmoidoscopy or colonoscopy (aged $50 years) 25.6d (17.0, 34.2) 53.9 (51.2, 56.6) 53.5
PSA test in past two years (men aged $40 years) 18.8d

 (8.6, 29) 45.5 (42.0, 49.0) 51.8
Mammogram in past two years (women aged $40 years) 61.8d (51.6, 72) 72.2d (69.5, 74.9) 74.9d

Pap test in past three years (women aged $18 years) 88.1c (83.7, 92.5) 83.3 (80.8, 85.8) 86.0
Ever had blood cholesterol levels checked (aged $18 years)e 58.9d (53.9, 63.9) 77.3 (75.4, 79.2) 77.3

aAmerican Indian sample data were adjusted for age and gender using direct standardization to the 2000 U.S. population.
bNorth Dakota and U.S. proportions presented are from the weighted data available from the Centers for Disease Control and Prevention.
cThe American Indian sample proportion was not significantly different (p.0.05) from either the North Dakota (ND) or U.S. proportions, but ND 
and U.S. proportions were significantly different (p,0.05).
dProportions are significantly different from those in the same row (p,0.05) based on Chi-square analysis. 

eData from 2005 North Dakota (n54,010) and U.S. (n5356,112) samples were substituted because data were not collected in 2004.

CI 5 confidence interval

PSA 5 prostate-specific antigen

Pap 5 Papanicolaou
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research has often found greater rates of obesity among 
AIs than in the general population, the differences have 
not been as large as seen in this study, even in other 
northern plains samples.12,18,54,55 Our data suggest that 
the leveling off of the obesity epidemic recently noted 
in the general population56,57 may not have occurred 
in at least some rural AI communities. Obesity is an 
important risk factor in diabetes and CVD, two of the 
major causes of mortality in northern plains AIs. The 
high prevalence of obesity in northern plains AIs is not 
limited to adults but is also present in young children 
and has been implicated in the exponential increase 
in the type II diabetes rates of AI young people.58–60 
Clearly, obesity prevention must become a top priority 
in attempts to reduce health disparities in rural, 
northern plains, AI communities. 

LTPA was less prevalent in the AI sample (espe-
cially among women) than in either the ND or U.S. 
data. It also appears to be somewhat less prevalent 
than estimates from previous studies with AIs.19,50,61,62 
However, most existing studies with AI samples have 
not focused on AIs from rural, northern plains com-
munities, and barriers associated with rural areas, 
harsh winters, and poverty likely make the pursuit of 
LTPA more difficult. Nonetheless, the percentages of 
participants meeting recommended levels of physical 
activity were equivalent among the AI, ND, and U.S. 
samples. These data suggest a greater dichotomy in 
northern plains AIs, with individuals either meeting 
activity recommendations or being very sedentary with 
no LTPA at all. Therefore, health promotion efforts 

in northern plains, AI communities should focus on 
helping sedentary individuals develop more physically 
active lifestyles, perhaps by addressing personal and 
environmental barriers.

Compared with the ND and U.S. data, fewer AI 
participants reported eating the recommended number 
of daily servings of fruit and vegetables; however, the 
AI and ND samples were only marginally different 
(p50.051), suggesting the importance of regional/
geographical factors (e.g., fruit and vegetable avail-
ability). Although these data are generally consistent 
with previous studies of diet in AI communities,22–25 
they go further by showing that inadequate consump-
tion of fruit and vegetables is not limited to AIs but is 
also an issue in the general northern plains popula-
tion. Increasing fruit and vegetable consumption in 
northern plains AIs should address barriers such as 
availability and cost that likely affect many northern 
plains communities. 

Fewer people drank alcohol in the past month 
in the AI sample than in either the ND or U.S. 
samples. Although numerous studies have found that 
alcohol abuse is a prevalent behavioral risk factor in 
AI communities and that alcohol-related mortality 
is higher than in the general population,3,6,8,63–66 the 
present data suggest that at least some northern plains 
AI communities appear to have successfully reduced 
alcohol use among their members. However, those in 
the AI sample that did consume alcohol were more 
likely than those in the ND and U.S. samples to be 
heavy drinkers, and more likely than those in the 

Table 5. Examining disparities in medical conditions in a 2004 sample  
of American Indians compared with North Dakota and U.S. data

Medical conditions

American Indiansa 
(n5404) 

Percent (95% CI)

North Dakotab 
(n53,045) 

Percent (95% CI)

United Statesb 

(n5303,822) 
Percent

Arthritis or other joint painc 26.4 (21.8, 31.0) 26.0 (24.5, 27.5) 27.0
Coronary heart diseasec 6.6d (4.2, 9.0) 4.3 (3.6, 5.0) 4.4
Current asthma 9.9 (6.9, 12.9) 7.7 (6.6, 8.8) 8.4
Diabetes 13.8d (10.4, 17.2) 5.9d (4.0, 7.8) 7.0d

Heart attackc 7.4d (4.8, 10.0) 4.4 (3.7, 5.1) 4.0
High cholesterolc 28.0d (22.0, 34.0) 35.0 (33.2, 37.8) 36.6
Hypertensionc 21.5e (17.3, 25.7) 23.3 (21.9, 24.7) 25.5
Strokec 2.9e (1.3, 4.5) 2.0 (1.6, 2.4) 2.6

aAmerican Indian sample data were adjusted for age and gender using direct standardization to the 2000 U.S. population. 
bNorth Dakota and U.S. proportions presented are from the weighted data available from the Centers for Disease Control and Prevention.
cData from 2005 North Dakota (n54,010) and U.S. (n5356,112) samples were substituted because data were not collected in 2004.
dProportions are significantly different from those in the same row (p,0.05) based on Chi-square analysis.
eThe American Indian sample proportion was not significantly different (p.0.05) from either the North Dakota (ND) or U.S. proportions, but ND 
and U.S. proportions were significantly different (p,0.05).

CI 5 confidence interval
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U.S. sample to be binge drinkers. In addition, similar 
to general population surveys, men in the AI sample 
were more likely to drink heavily and to binge drink 
than women. These data are consistent with national 
data showing that excessive drinking, particularly 
binge drinking, is more prevalent in the northern 
plains than in any other region of the U.S.67 Programs 
addressing excessive drinking are clearly needed for 
the general population of the northern plains, and 
might be especially useful in AI communities where 
abstinence programs have shown some success but 
could be augmented by a focus on excessive alcohol 
use, rather than any alcohol use. 

Preventive measures
Preventive screening procedures have shown to be an 
effective way to reduce morbidity and mortality.68,69 
Unfortunately, ethnic minority groups including AIs 
often have lower rates for many preventive screening 
pro cedures.19,27,69 Participants in the AI sample were 
less likely to have age-appropriate blood stool tests, 
colonoscopies or sigmoidoscopies, lipid panels or 
blood cholesterol tests, PSA tests, and mammograms. 
These data suggest glaring and troubling disparities in 
preventive health screenings between northern plains 
AIs and the general regional and national population. 
In the context of high, and in some cases increasing, 
rates of cancer and CVD in AIs,13,70 preventive screen-
ing procedures are critical for earlier diagnoses of 
diseases among AIs in rural, northern plains, tribal 
communities. Increasing awareness of and access to 
preventive screening procedures for cancer and CVD is 
a critical means of reducing mortality and a necessary 
tool for eliminating health disparities. 

Medical conditions
Past studies have reported several disparities in the 
prevalence and/or mortality associated with sev eral 
diseases (e.g., cancers, CVD, diabetes, rheu ma toid 
arthritis, and asthma) in at least some AI pop u la-
tions.10–15,18 Consistent with virtually all previous reports, 
a higher prevalence of diabetes was found in the AI 
sample compared with the ND and U.S. samples. CVD 
data were less clear. AI participants had a greater 
prevalence of coronary heart disease and heart attacks 
than in the ND and U.S. populations; however, they also 
reported a lower prevalence of high cholesterol and 
equivalent rates for strokes and hypertension. Relying 
on these prevalence estimates is complicated by the fact 
that, as discussed previously, age-appropriate preventive 
health screenings were lacking in the AI sample. For 
example, the lower prevalence of high cholesterol in 
the AI sample could be nothing more than a function 

of the fact that significantly fewer in the AI sample had 
ever had their cholesterol checked. The lower rate 
of hypertension in the AI sample might be similarly 
explained if we knew how many of the participants 
recently had their blood pressure measured. Finally, 
though higher rates of asthma and arthritis have been 
observed in some studies comparing AI groups with the 
general population,11,15 our data showed no differences 
among the AI, ND, and U.S. samples in the rates of 
either of these conditions. 

Reducing health disparities in AIs
Clearly, diabetes and probably CVD reflect significant 
health disparities in northern plains AI communities. 
Furthermore, preventive screening procedures for 
various cancers and CVD are not being accessed and/or 
applied in accordance with age-appropriate guidelines 
in at least some rural, northern plains, AI communities. 
Remedies for these disparities may not be easy because 
of funding and provider staffing issues. For example, 
the Indian Health Service (IHS), the primary provider 
of health care to AI communities on the northern 
plains, has been estimated to operate with only 59% 
of what is needed to provide adequate care, and the 
federal government spends twice as much per capita on 
the health care of prisoners as it does on AIs and Alaska 
Natives.71 The availability of and access to appropriate 
health-care providers are also issues, as fewer than 90 
physicians typically serve 100,000 AIs, compared with 
229 per 100,000 people nationally.72 Additionally, IHS 
is experiencing critical shortages in many other health 
professions such as dentists, nurses, pharmacists, and 
optometrists.71 

Our most striking finding was that all behavioral risks 
studied were higher in the AI sample, and some (e.g., 
current smoking and obesity) were markedly higher. 
These results indicate that public health prevention 
campaigns directed toward health promotion and 
disease prevention may not be effectively reaching 
AIs in rural, northern plains communities. Effectively 
changing behavioral risk factors in AI communities 
will likely require a community participatory approach 
that incorporates multiple intervention strategies, such 
as mass media and marketing, community and school 
programs, and policy/legal initiatives. 

CONCLUSIONS

Health disparities in AI communities have persisted 
since Europeans arrived in the Americas more than 
500 years ago.73 Current health disparities reflect an 
interaction of socioeconomic circumstances, physical 
and cultural community environments, personal 
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 man age ment of health behaviors and medical concerns, 
and health-care financing and delivery.4 Efforts to 
reduce disparities in northern plains AI communities 
will likely continue to fail unless complex causal factors 
are addressed by integrated programs and policies. 
Comprehensively targeting the entire community via 
multiple methods—media campaigns, policies and 
legislation, school-based programs and curricula, 
health service provider education, and service delivery 
reform—will undoubtedly yield cost and health benefits 
for northern plains AI populations.
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