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American Indians and Alaska Natives (AI/ANs)
experience a disproportionate burden from
a variety of diseases that may be linked to
risk behaviors such as tobacco use, diet, and
physical inactivity.1 Although several AI/AN
communities conducted local surveys of the
prevalence of such risk factors,2---4 composite
data at the national or regional level depends
on population-based surveys, such as the
Behavioral Risk Factor Surveillance System
(BRFSS), which is conducted annually by state
health departments in collaboration with the
Centers for Disease Control and Prevention
(CDC). There were 2 previous reports of per-
sonal risk factors among AI/AN people that
used similar methods:1 that summarized BRFSS
data by region for 1997 to 2000,5 and 1 that
focused on cancer risk factors for 2000 to
2006.6 BRFSS data for AI/AN persons were
also reported in various Morbidity and Mortal-
ity Weekly Reports from the CDC,7,8 and other
publications.9 None of these previous publica-
tions restricted the study population to the
Indian Health Service (IHS) Contract Health
Service Delivery Area (CHSDA) as we did in
this study. Because the prevalence of these
behaviors might be changing, and some, such
as obesity and tobacco use, have significant
effects on the health of this population, we
updated and refined the estimates using more
recent data, and included some survey questions
not previously reported for AI/ANs. We supply
demographic characteristics and health risk
data to inform and provide context for the
disease-specific mortality articles in this special
supplement. Although our primary objective
was not to compare risk factors directly with any
other racial or ethnic group, we included risk
behavior data for the US White population for
readers who wish to compare such risk factors.

METHODS

The BRFSS is a state-based, cross-sectional
telephone survey that is conducted annually by

all states using a standardized questionnaire
with technical support from the CDC. The
questionnaire includes a core set of questions
that are asked annually and 2 sets of questions
that are alternated biannually. There are also
optional modules and state-added questions
that were not used for this analysis. The survey
uses a multistage cluster design and random-
digit dialing to select a representative sample of
the US civilian noninstitutionalized population
aged 18 years and older.10 All information
collected, including race/ethnicity, is by infor-
mant self-report and is not otherwise validated.
Survey median response rates ranged from
48.9% to 58.3% during the 11years included in
this article. Because AI/AN people constitute less
than 2% of the US population, the number of
AI/AN persons included in the survey sample
is small, and single year and single state esti-
mates may vary considerably. To approximate
the time frame and geographic divisions of the
analysis of death records published in this
special supplement issue, we combined BRFSS
data from 2000 to 2010 and grouped states
into the 6 IHS regions (Alaska, East, Northern
Plains, Pacific Coast, Southern Plains, and

Southwest) used in other articles in this sup-
plement. Within these regions, we used only
data for AI/AN and non-Hispanic White re-
spondents residing in IHS CHSDA counties.
CHSDA counties contain federally recognized
tribal reservations or off-reservation trusts or
lands that are adjacent to them. CHSDA resi-
dence is used by the IHS to determine eligibil-
ity for services not directly available within the
IHS. Analyses restricted to CHSDA counties
make risk factor estimates more comparable
with other publications in the supplement,
which also drew their data from this set of
counties.11,12 Additional details about CHSDA
counties and IHS regions, including population
coverage, are provided elsewhere in the sup-
plement.12 It should be noted that previous
BRFSS-based reports used the entire US pop-
ulation and were not restricted to the CHSDA
counties.

Our sample included BRFSS respondents
who chose “American Indian or Alaska Native”
in response to the question: “Which one of
these groups would you say best represents
your race?” We included only non-Hispanic
AI/AN persons (hereafter referred to as simply
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AI/AN persons) to improve comparability
with the other publications in this supplement
reporting mortality patterns, for which analyses
are similarly restricted.12,13 For comparison,
we used BRFSS data for non-Hispanic White
respondents (hereafter referred to simply as
Whites) for all IHS regions combined. In some
cases, sample sizes for specific questions were
too small to report results for AI/AN persons.
We followed the BRFSS-recommended sup-
pression rule of suppressing items based on less
than 50 respondents or a relative SE of greater
than 0.30.

Edited BRFSS files were processed by CDC
staff according to their standard protocols,
which include weighting to the respondents’
probability of selection and to the age- and
gender-specific population or race-, age-, and
gender-specific population from the intercensal
population estimates for the state.14 Prevalence
estimates for AI/AN and White persons were
age adjusted to the 2000 projected US pop-
ulation. We used SAS callable SUDAAN
version 9.0.1 (Research Triangle Institute,
Research Triangle Park, NC) to calculate prev-
alence estimates and 95% confidence intervals
(CIs). In comparing populations with respect
to any item, we used nonoverlap of the 95%
CIs to suggest a difference worth noting. It
should be understood that this was not a formal
statistical comparison.15

We analyzed the following demographic
characteristics and health indicator variables:
gender, age, marital status, educational attain-
ment, employment status, and annual house-
hold income. All results were stratified by
gender because risk behaviors vary consider-
ably between men and women. We also as-
sessed health status (excellent or very good
or good were combined, as were fair---poor),
access to health care (i.e., have insurance cov-
erage and a personal health care provider),
and diabetes status (i.e., ever told by a health
care provider that you have diabetes). We
assessed some risk factors: the prevalence of
consuming 5 servings of fruits and vegetables
daily and of relating no leisure-time physical
activity (i.e., not participating in any physical
activities or exercises during the past 30 days).
We used body mass index (BMI; measured as
kilograms divided by meters squared) to cal-
culate overweight (BMI 25---29.9 kg/m2) and
obesity (BMI ‡ 30 kg/m2) in individuals aged

20 years and older. We assessed 2 alcohol
consumption patterns: (1) binge drinkers were
defined as adults who reported that they drank
in the past 30 days and had 4 or more drinks
(for women), 5 or more drinks (for men), on
1 or more occasion in the past month; and
(2) heavy drinkers were men who had more
than 2 drinks per day or women who had more
than 1 drink per day in the past 30 days. Drink-
ing and driving was considered positive if the
respondent reported at least 1 incident of
driving after having too much to drink in the
past 30 days. Seatbelt use was considered
positive if it was reported as “always or nearly
always.” Hypertension was counted if the re-
spondent reported having ever been told they
had high blood pressure outside of pregnancy,
and cholesterol was counted if they had ever
been told their cholesterol was high. Current
smokers were those who reported having
smoked at least 100 cigarettes (5 packs) in their
lifetime and smoked either every day or some
days; former smokers were those who reported
100 lifetime cigarettes, but no longer smoked.
We also assessed the use of cancer screening
tests: women aged 40 years and older who
reported a mammogram within the past 2 years;
any woman with an intact uterus who reported
having a Papanicolaou (Pap) test within the
previous 3 years; males aged 50 to 75 years
who reported having a prostate-specific antigen
test within the past year; and adults aged 50
years or older who had either used a fecal
occult blood test within the past year or had
undergone endoscopy (sigmoidoscopy or colo-
noscopy) within the past 5 years were identi-
fied as having been screened for colorectal
cancer. Because the BRFSS does not include
questions about reasons for getting tested, the
data could not be interpreted as a direct mea-
sure of routine use of screening tests for these
cancers.

The exact text of each standard question
can be found on the CDC Web site.16 BRFSS
creates calculated variables for some of the
more commonly used measures, and we used
these calculated variables when possible, merg-
ing them over time for compatibility. Tables 1
to 3 include detailed footnotes describing the
inclusion years for each variable. When vari-
able definitions were changed, we used only
the data from years after the change. For ex-
ample, the definition of “binge drinking” was

changed in 2006, so only 2006 and sub-
sequent years were analyzed.

RESULTS

Prevalence estimates of selected sociode-
mographic characteristics, access to health care,
and selected health indicators are summarized
in Table 1.

Our AI/AN sample included 12 088 men
and 18 785 women, with 67.8% aged 18 to
49 years and 32.2% aged 50 years and older.
The US White comparison group included
300783 men and 458134 women, with 54.8%
aged 18 to 49 years and 45.2% aged 50 years
and older. Compared with Whites, AI/AN
respondents were younger, less likely to be
married, had attained a lower educational level,
had lower household income, were more likely
to be unemployed, and were more likely to
describe their health as fair or poor.

Despite the fact that all respondents included
in our analysis lived in CHSDA counties served
by IHS funded facilities, 23.2% of AI/AN
persons reported that they had “no health plan”
and 28.3% that they had “no personal doctor.”
This compares with 12.3% and 18.7%, respec-
tively, for the same measures for Whites in the
same geographic area. When asked about per-
sonal health status, fewer AI/AN individuals
reported good to excellent health compared with
Whites, and AI/AN persons reported poor---fair
health at nearly double the rate of Whites.

Risk Factors and Behaviors

Prevalence estimates of selected chronic
disease risk behaviors and risk factors among
AI/AN people are shown in Table 2 and are
summarized briefly here.
Consumption of fruits and vegetables. AI/AN

men reported consuming about the same
number of portions of fruits and vegetables
as White men, with only the Southern Plains
region reporting significantly lower consump-
tion by approximately one third. AI/AN women
in all regions ate more fruits and vegetables
than AI/AN men, but AI/AN women ate less in
the Southern Plains and Alaska than White
women nationally.
Leisure-time physical activity.AI/ANmen and

women in all regions reported less recreational
activity than Whites. In general, AI/AN and
White women reported less activity than men.
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Overweight or obese. AI/AN men were more
likely to be overweight than AI/AN women in all
regions, except the Northern Plains, whereas they
had a similar prevalence of obesity as AI/AN
women, except in Alaska, where women were
more obese. Compared with Whites, AI/AN
men and women had a higher prevalence of
obesity than their White counterparts (33.9%
vs 23.3% for men and 35.5% vs 21.0% for
women, respectively, for AI/AN and White
persons).
Binge drinking, heavy drinking, and driving

drunk. For all regions combined, the prevalence
of binge and heavy drinking was similar be-
tween AI/AN men and White men. In Alaska,
AI/AN men reported lower prevalence esti-
mates of heavy drinking than White men na-
tionally. AI/AN women in the Northern Plains
were more likely to report binge drinking than
White women, whereas AI/AN women in the
Southern Plains and Southwest reported lower
prevalence estimates of binge drinking than
White women. Both AI/ANmen and women in
the Northern Plains were more likely to have
driven a vehicle after having too much to drink
compared with Whites.
Current smoker, former smoker, never smoked.

AI/AN men and women in all regions except
the Southwest were more likely than White
men to be current smokers, and the smoking
prevalence estimates reported were nearly
double the rates in Whites. In the Southern
Plains, AI/AN people of both genders were less
likely than Whites to report being a former
smoker, whereas AI/AN people of both gen-
ders in Alaska and males in the Pacific Coast
region had higher prevalence estimates of
former smoking compared with Whites. Both
AI/AN men and women were less likely to
report never having smoked in all regions, ex-
cept the Southwest, where both AI/AN men
and women had higher prevalence estimates of
never having smoked compared with Whites.
Diabetes. Compared with White men and

women, AI/ANs were more than twice as likely
to report having diabetes in all regions, except
Alaska.
High cholesterol. Both AI/AN men and women

in the Southwest and AI/AN women in Alaska
were less likely than Whites to have been told
that they had elevated cholesterol.
High blood pressure. Compared with White

men, AI/AN men overall and in the Northern
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Plains, Southern Plains, and Pacific Coast regions
reported a higher prevalence of hypertension.
AI/AN women had a higher prevalence of
hypertension compared with White women
overall, and in Alaska, the Southern Plains,
and East regions.
Seatbelt use. AI/AN men and women overall

had lower rates of seatbelt use compared with
US Whites. AI/AN men in the Southern Plains
and Pacific Coast, AI/AN women in the East,
and AI/ANs of both genders in the Southwest
had prevalence estimates that were similar to
Whites. AI/AN women in all regions were
more likely than AI/AN men to report using
a seatbelt when driving.
Fall in the past 3 months. Overall, for those

aged 45 years and older, AI/AN people were
more likely than White people to have had
a fall in the past 3 months. Prevalence estimates
for AI/AN men were higher in the Pacific Coast
compared with White men, whereas preva-
lence estimates for AI/AN women were higher
in the Alaska, Pacific Coast, and Southwest
regions compared with White women.
Tested for HIV. For persons aged younger

than 65 years, both AI/AN men and women
overall were more likely to have been tested
for HIV compared with Whites. AI/AN men in
the Southwest were the only group less likely
than Whites to have been tested for HIV.

Cancer Screening

Prevalence estimates for cancer screening
are shown in Table 3 and are summarized
briefly here. AI/AN women older than 40
years were overall less likely to have had a
mammogram in the past 2 years than White
women (67.8% vs 76.0%). By region, preva-
lence estimates were lower in the Northern
Plains, Pacific Coast, and Southwest compared
with White women. AI/AN women overall
and in the Southern Plains and Southwest were
less likely than White women to have had
a Pap test in the past 3 years. AI/AN men aged
50 to 75 years overall, and in Alaska and the
Southwest, were less likely than White men
to have had a prostate specific antigen test
within the past year. Compared with White
men, AI/ANmen in all regions except the Pacific
Coast were less likely to have had colorectal
cancer screening (fecal occult blood test within
1 year or endoscopy within 5 years). AI/AN
women overall, and in the Northern Plains,
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Southern Plains, and Southwest were also less
likely to have been screened than White women.

DISCUSSION

This update of BRFSS findings for AI/AN
people was specifically undertaken to comple-
ment and inform the analysis of AI/AN causes
of death that are the focus of this supplement
issue. Native people in the United States con-
tinue to have high prevalence estimates of
health behaviors that might contribute to ex-
cess deaths from chronic diseases, injuries, and
cancer. These notable risk factors and health
behaviors are tobacco use, obesity, lack of
physical activity, not using seatbelts, and lower
prevalence estimates of cancer screening com-
pared with Whites.

To be consistent with other articles in this
supplement that focus on mortality reporting,
this analysis was restricted to the IHS CHSDA
counties. Reasons for this geographic restric-
tion are explained elsewhere in this supple-
ment.12 Because previous BRFSS publications
did not include this geographic restriction, we
did not attempt to report risk factor trends re-
lated to earlier publications cited in this article.

A relatively high proportion of AI/AN peo-
ple reported having no health plan and no
personal doctor, despite living in counties gen-
erally served by IHS. This could mean that
the barriers to treatment at IHS clinics were
so significant (distance, wait times, shortage
of staff) that respondents did not consider it
a viable “health plan.” It was also possible that
many respondents simply did not understand
the term “health plan” to include their right to
use IHS services. Another likely contributing
factor for the high percentage of AI/AN per-
sons reporting no personal doctor was the high
turnover rate of providers, particularly in fa-
cilities in remote regions of the country. It was
also likely that some respondents identified
themselves as AI/AN persons, but were not
eligible for IHS care, because one had to be an
enrolled member of a federally recognized
tribe. It was likely that less access to health care
and fewer persons reporting having a personal
provider contributed, along with risk factor
burden, to the poorer health status reported by
many AI/AN persons, as reflected in Table 1.
Questions in the BRFSS related to access were
not designed to reflect the unique IHS health

care system, and we felt that further analysis of
these questions would not be reliable. This is
clearly an area for focused study with more
precise surveys, especially given the increased
participation in tribal self-governance and the
Affordable Care Act.

Risk behaviors affected death rates with
varying lag times. For example, excess alcohol
use might influence deaths in motor vehicle
accidents in the short term, and deaths from
liver disease only after 10 years or more. Al-
though some of the risk behaviors we reported
in this article might not directly influence death
rates from the same time period, we felt that
it was important to present the most current
risk behavior estimates available.

Low intake of fresh fruits and vegetables is
considered to be a risk factor for cancer, obesity,
and diabetes. Native American diets have
changed dramatically over the past century,
because subsistence farming and hunting has
largely been replaced by fast food and the
mainstream American diet.17 Commodity food
assistance programs, common on reservations,
have provided high-calorie, high-fat foods that
often replace a more healthy menu for low-
income populations.18

The relatively high prevalence estimates of
obesity, diabetes, and hypertension reported
in this study were consistent with other stud-
ies.19,20 Although we found some geographic
variability, there were few AI/AN communities
that were not severely affected by these mani-
festations of the metabolic syndrome (the co-
occurrence of central adiposity, an unfavorable
cholesterol profile, and insulin insensitivity),
which raises the risk of heart disease, stroke,
and type 2 diabetes.21,22 Although we found
that relatively low numbers of AI/AN respon-
dents reported that they had been told they
had elevated cholesterol, more in-depth studies
would seem to indicate that hypercholesterol-
emia is a prevalent problem.23 With the in-
creasing incidence of heart disease among
AI/AN people, improvements in diet and ex-
ercise habits might be achieved through more
education, testing, and community-based in-
terventions.24

Although there were some regional differ-
ences for the alcohol-related questions—heavy
drinking, binge drinking, and drinking too
much before driving—the overall prevalence in
AI/AN persons was similar to that for Whites

for all 3 measures. The questions related to
binge drinking were changed in 2006, and we
included only responses from 2006 onward,
which resulted in wide CIs around the preva-
lence estimates, although we knew that AI/AN
communities continued to have a dispropor-
tionately high prevalence of alcohol-related
mortality.25,26 It was suggested that socially
stigmatizing questions might be better
addressed by trained interviewers in personal,
face-to-face interviews, or by self-administered
questionnaires under controlled conditions.27

It was also possible that patterns of some be-
haviors, such as drinking and smoking, were
different in AI/AN communities and should be
addressed with differently worded questions.28

Relatively high estimates of HIV screening,
particularly for women, might be in part a re-
sult of IHS policies and practices concerning
prenatal care. Prenatal HIV screening is among
a group of core Government Performance and
Results Act externally reported performance
measures, which makes it a highly visible out-
come for which facilities are accountable.29,30

In addition, practices such as bundling HIV into
existing prenatal laboratory panels and im-
proved documentation of HIV tests in the IHS
standardized electronic health record are be-
lieved to have contributed to improvements in
both clinical practice and data management of
prenatal HIV screening.31,32

The prevalence estimates of cancer screen-
ing among AI/AN persons continue to improve,
although they still lag behind the White esti-
mates. Programs like the National Breast and
Cervical Cancer Early Detection Program and
the CDC Colorectal Cancer Control Program
have focused significant resources on AI/AN
communities, and cancer screening is becom-
ing more widely available.32,33

The high prevalence of tobacco use among
AI/AN persons everywhere, except the South-
west, was particularly troubling, because this is
a powerful contributor to heart disease, lung
cancer, and vascular complications of diabetes.
Despite the fact that tobacco use is the largest
preventable cause of death for AI/AN people,
the IHS does not currently have a funded
tobacco control program.34

Study Limitations

Several limitations must be considered when
interpreting our findings. First, phone surveys
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like the BRFSS are problematic in AI/AN com-
munities, where a single landline phone might
serve several families, and many may have
no phone at all.6 This might bias the sampled
population toward the more urban and eco-
nomically advantaged groups. BRFSS also
focuses on risk factors measured on the in-
dividual level and does not capture social and
environmental factors that might be contrib-
uting to these patterns in risk factors. Second, to
be consistent with the death certificate analyses
presented in other papers in this supplement,
the Hispanic AI/AN population was excluded
(7.7% of the sample). This exclusion might
disproportionately affect some states. Third,
several measures (e.g., driving after having too
much to drink, ever being told that cholesterol
was elevated, a fall in the last 3 months) have
limited usefulness as a result of unstable esti-
mates because of a small number of respondents
for these questions. Finally, given the limited
number of observations for AI/AN persons in
BRFSS for individual years, it was not practical
to include time trends. Future analyses of
BRFSS for this population would benefit from
a focus on time trends where data permit.

Conclusions

AI/AN people in general continue to be at
higher risk for chronic diseases, cancer, and
injury than Whites. The Guide to Community
Preventive Services35 and the United States
Preventive Services Task Force Guide to Clin-
ical Preventive Services36 are valuable re-
sources for planning interventions to address
many of the disparities in the risk behaviors
reported here. However, additional research is
needed to expand the evidence base for these
interventions to address the social and envi-
ronmental determinants of many of these risk
factors and risk behaviors.37 There is a need
to adapt such interventions to the unique
context of AI/AN populations. This context
includes the complex challenges of chronic
unemployment, poverty, cultural beliefs and
practices, historical trauma, and remote and
rural locations. Federal and tribal agencies
charged with improving the health of AI/AN
people should consider devoting appropriate
attention to strengthening primary prevention
in AI/AN communities because the fiscal and
human costs of chronic disease and premature
death are enormous. j
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