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Abstract
Objective—Cultural factors are associated with health behaviors among American Indians.
Accordingly, the objective of this study was to investigate whether cultural identity, defined as the
primary language spoken at home, is associated with (1) higher total physical activity levels and
(2) levels of leisure-time physical activity recommended for health benefits in a diverse sample of
American Indians.

Design—Cross-sectional analysis of 5,207 American Indian adults 18 to 82 years. Participants
resided on the Oglala Sioux (n = 2,025) and Cheyenne River Sioux (n = 1,528) reservations in
South Dakota, and the Gila River Indian Community (n = 1,654) in Arizona.

Results—Bicultural participants in South Dakota, but not Arizona, reported significantly higher
total physical activity compared to the English-only group (p < 0.05). About 35% of English only
speakers, 39% of American Indian/Alaska Native only speakers, and 39% of participants speaking
both languages met the 150 minutes/week activity threshold. Odds of being sufficiently active
were higher among bicultural respondents in both regions when compared to respondents
endorsing only English, controlling for socio-demographic and health-related covariates (p <
0.05).

Conclusion—Bicultural respondents among tribal members in South Dakota had significantly
higher total physical activity, and higher levels of sufficient leisure-time activity in both South
Dakota and Arizona, compared to those who spoke either language exclusively. Interventions that
encourage American Indians to develop their bicultural efficacy and to draw on resources for
healthy living that may be available in all the cultures with which they identify are recommended.
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Introduction
The health benefits associated with regular physical activity are well established.1 However,
the majority of U.S. adults do not engage in levels of physical activity sufficient to maintain
or improve health,2 thus changing this behavior is an important national health objective.3,4

Although a recent report indicates that American Indian adults exhibit levels of physical
(in)activity similar to other racial/ethnic groups in the U.S.,5 overall levels are still much
lower than current national health objectives. At the same time, health disparities for many
conditions strongly linked to insufficient physical activity, including obesity and diabetes,1,6

are extremely high in this racial/ethnic subpopulation. For example, after adjusting for
population age differences, about 16% of the total adult population served by the Indian
Health Service had diagnosed diabetes in 2009, with rates varying from 5.5% among Alaska
Native adults to over 33% among American Indian adults in southern Arizona, compared to
7% of age-adjusted non-Hispanic whites in the same time period.7

Such observations suggest efforts to increase general activity levels in American Indians are
needed. At the same time, research showing that household-type activities represent the
most frequent type of physical activity among American Indians5 suggests an additional
issue. Because this category includes many physical activities performed at less than a
moderate-intensity, such as mopping or sweeping, persons for whom it is a main source of
energy expenditure may not experience adequate stimulus to sufficiently improve
cardiorespiratory fitness and reduce chronic disease risk.1,8,9 Researchers seeking to reduce
the burden of chronic disease in American Indians are thus well advised to seek out
variables related to individuals’ participation in physical activities, specifically in moderate-
to-vigorous activity, and to consider how such knowledge can inform interventions.

Growing evidence argues that cultural factors are associated with health behaviors among
American Indians. For example, identification with Native culture has been associated with
increased physical activity levels among American Indian women.10–12 More recently,
consumption of traditional foods and participation in traditional physical activities have been
associated with cultural factors in a diverse sample of Alaska Natives.13 Related work
suggests that biculturalism, or competence in the cultural values, knowledge, and skills
characteristic of a minority and the majority culture, may be similarly and perhaps more
strongly associated with health outcomes.14 The overlapping literatures on culture and
health have encouraged targeted health interventions adapted to incorporate elements of
tribal cultures, and these have proven effective for changing behaviors related to outcomes
ranging from disease screening15 to substance abuse16 in American Indian populations.

To complement and expand upon this literature, we drew on data collected from two large
American Indian tribes from distinct regions in the U.S. to investigate whether relationships
with culture might extend to the domain of health relevant to physical activity. Specifically,
we hypothesized that American Indian adults who affiliate with tribal identity or with a
bicultural identity will have (1) higher total physical activity levels and (2) higher levels of
sufficient leisure-time physical activity, as compared to those who identify only with the
dominant culture.
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Methods
Data Source and Collection

Data for this study was derived from the Education and Research Towards Health (EARTH)
cohort. Specifically, we used data derived from 5,207 individuals examined by the Black
Hills Center for American Indian Health (BHCAIH). The participants were 18 to 82 years of
age residing on the Oglala Sioux (n = 2,025) and Cheyenne River Sioux (n = 1,528)
reservations in South Dakota, and the Gila River Indian Community (n = 1,654) in Arizona.
The focus of EARTH was to examine the demographic, dietary, behavioral, and cultural
factors associated with cancer and chronic diseases among American Indians and Alaska
Natives. A detailed description of the design and implementation of EARTH has been
previously published.17 Each participating tribe approved the study, as well as both the
Phoenix and Aberdeen Area Indian Health Service Institutional Review Boards.

Participants were recruited for EARTH through print and radio advertising, community
presentations, and word-of-mouth. The Northern Plains cohort was age-representative within
5% to 5-year age cohorts of the U.S. 2000 Census among self-identified American Indians
within the same counties, which in this situation are wholly contained within both
reservation boundaries. Overall, approximately one-third of all adults on the three
participating reservations and communities were included in EARTH.

At baseline, conducted from December 2003 to April 2006, participants provided written
informed consent, completed comprehensive, computerized questionnaires using computer-
aided self-interviewing technology,18 and underwent anthropomorphic measurements and
laboratory testing. The questionnaire collected information on participants’ demographics,
dietary history, health history, physical activity, and cultural identity. Clinical data included
anthropometric measurements, automated blood pressure measurement, and fasting lipid and
glucose levels. Participants also completed an exit interview, and at the conclusion of the
visit were given individual feedback consisting of a health report. Small incentives ranging
in value from approximately $20 – $30 were provided.

Cultural identity
We used primary language preference as an indicator of cultural identity, our main
independent variable. Responses to the question asking for “primary language spoken at
home” included 1) American Indian/Alaska Native, 2) English, or 3) Both. This question
was part of the questionnaire’s culture and lifestyle domain, for which 4 items were
developed by study staff based on meetings with small groups and individual tribal people
and pre-tested with tribal members.17 The language item was especially appropriate for our
purposes. Primary language is widely accepted as a core measure of cultural identity,19,20

including research in tribal populations;15,21–23 moreover, only this item allowed responses
suggesting both monocultural and bicultural experience. Both traditional food and physical
activity behaviors were associated with speaking a Native language at home among a large
group of Alaska Natives examined in the EARTH cohort.13

Physical Activity Instrument
A detailed physical activity questionnaire adapted from the Cross-Cultural Activity
Participation Study24 was developed to collect data on activity performed at various levels
of intensity over the past year. The questionnaire has two sections. The first section asks
about the frequency and duration of seven different activities done in a typical week in the
past month, such as household chores, child, elder or dependent care, driving or riding in a
motorized vehicle, sitting or reclining and watching TV, and reading, sewing, beading,
carving, or using a computer. These activities are believed to be relatively stable over a
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year’s time. The second section asks about a range of broad activities done for more than 10
minutes at a time in the past year. This list of activities was intended to encompass the major
sources of physical activity by American Indian and Alaska Native populations, such as
activities performed during leisure time, around the home, and at a paid job. All participants
providing "Yes" responses are then queried on the frequency and duration of the activities.

Each activity was also weighted by its relative metabolic cost using the appropriate value in
the Compendium,25 referred to as a metabolic equivalent (MET), thereby deriving MET-
hours per week as the final unit of expression. One MET represents the energy expenditure
for an individual at rest, whereas a 10-MET activity requires 10 times the resting energy
expenditure. For example, light effort household chores such as dusting or straightening up
is about 2.5 METs, whereas playing basketball is about 6.0 METs.

Detailed information on data processing and scoring of the physical activity instrument has
been published elsewhere.5 Briefly, using the weighted MET scores for each activity, seven
distinct categories of activity were created, including: sedentary, occupational, leisure-time,
household, passive transportation, active transportation, and hunting/fishing. These
categories were developed to correspond to the major types of activities described in the
Compendium of Physical Activities.25 These seven categories were derived by summing the
individual weighted MET scores for the applicable activities comprising each category.
Finally, a total intensity-weighted physical activity score was created by summing the
occupational, leisure-time, household, active transportation, and hunting/fishing categories
(the sedentary and passive transportation categories are excluded). The data were examined
using normality plots and frequency distributions to determine outliers and implausible
responses. In most cases, no more than the upper one percent of the distribution was
discarded, representing, for example, more than 18 hours of activity reported in a given day.

Individuals were categorized as being sufficiently active or not sufficiently active using a
cut-point of more or less than 150 minutes/week of physical activity during leisure-time.
The 150 minutes/week physical activity threshold corresponds to the minimum level
recommended to achieve or maintain health benefits.1 Estimates of leisure physical activity
were calculated as a sum of the total minutes per week spent participating in 25 different
activities (e.g., jogging, swimming, dancing, and winter sports) comprising the leisure-time
domain.

Statistical Analysis
Demographic characteristics and physical activity data were described using means and
standard deviations for continuous variables and percents for categorical variables.
Regression models were fitted to assess the relationship between language spoken at home
(independent variable) and total intensity-weighted physical activity and leisure-time
physical activity (dependent variables), stratified by region. Two different models were
constructed for each of the dependent variables. In the first analysis, a linear regression
model was fitted to estimate mean levels of intensity-weighted physical activity with
corresponding 95% confidence intervals for each language group. In the second analysis, a
logistic regression model was fitted to estimate the odds of performing at least 150 minutes/
week of leisure-time physical activity, dependent upon the language group. Both unadjusted
and adjusted models were estimated. All adjusted models controlled for sex, age, education
(categorized as less than high school versus high school attainment or greater), and the
physical component score (PCS) from the SF-12 Health Survey used as a measure of
physical functioning.

Before statistical treatment, the distribution of the physical activity variables was
investigated to assess for deviations from normality. A logarithmic transformation was
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conducted to normalize the data, with regression analyses being conducted on the raw and
transformed data. No differences were found between these models, thus the models
estimated on the untransformed data are reported for ease of interpretation. Data were
analyzed using Predictive Analytics Software (PASW version 18.0, SPSS Inc.). Statistical
significance was established a priori at p < 0.05.

Results
Descriptive characteristics

Physical activity data were available from 5,090 of the 5,207 adults examined by the
BHCIAH. Table 1 displays select demographic characteristics of the sample by region.
Overall, the majority of the participants were female, had a mean age of 37 (range 18–82),
and reported English as the primary language spoken at home. Significant differences were
found between regions with respect to body mass index (BMI, kg/m2), leisure-time physical
activity level, high school graduation rates, and distribution of both primary language
spoken at home and sex (all p < 0.05).

The mean BMI of 32 kg/m2 would indicate that the sample was, on average, obese. Overall,
roughly 24% of participants fell into the normal weight category (BMI < 25 Kg/m2), 26%
were overweight (BMI > 25 < 30 kg/m2), and 51% were obese (BMI > 30 kg/m2). Of the 25
individual leisure-time physical activities including in the survey, walking for exercise was
the most commonly endorsed (44%), followed by stretching/yoga (37%), weight lifting or
resistance exercise (26.5%), basketball (25.9%), and running/jogging (25.8%). All 25
individual activities were endorsed, however, much less frequently so for 17 of these
activities with percentages of no more than 10% and only 1% for several of them.

Culture and total intensity-weighted physical activity levels
Table 2 displays the adjusted mean intensity-weighted physical activity levels by region,
controlling for sex, age, education, and PCS. When estimating the relationship between
respondents’ cultural identity, as measured by language, and total intensity-weighted
physical activity levels, the main effect was statistically significant for the Northern Plains
tribe only (p < 0.001). Overall, bicultural participants in the Northern Plains (i.e., those
speaking both their Native language and English in the home) exhibited the highest
intensity-weighted physical activity levels. Pairwise comparisons between groups in the
Northern Plains demonstrated that bicultural participants reported significantly higher
intensity-weighted physical activity levels compared to the English-only group (p < 0.05).
The adjusted mean difference approached, but did not achieve, significance for the
comparison between the American Indian/Alaska Native and English only groups (p = 0.10).

Culture and sufficient leisure-time physical activity
The proportion of participants within each language group who were sufficiently active
during leisure-time, stratified by region, is presented in Table 3. Overall, approximately 35%
of English-only speakers, 39% of American Indian/Alaska Native only speakers, and 39% of
participants speaking both languages met the 150 minutes/week threshold. Participants in
each region differed significantly in their total average minutes per week spent in leisure-
time activities (p < 0.05), and the same pattern of leisure-time activity participation
classified by language group was evident for each region after controlling for sex, age,
education, and PCS. Specifically, the odds of being sufficiently active were significantly
higher among bicultural respondents in both tribes when compared to respondents endorsing
only English as their primary language: 1.62 times higher in the Southwest and 1.51 times
higher in the Northern Plains.
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Discussion
Our analysis found no significant differences in total intensity-weighted physical activity
levels or in sufficient leisure-time activity levels among exclusive tribal speakers as
compared to exclusive English speakers in our Southwestern and Northern Plains
respondents. This unexpected outcome may partly reflect measurement issues. In particular,
the physical activity instrument used in EARTH invites respondents to report frequency and
duration of 25 specific leisure-time physical activities. Although some activities have a clear
resonance for tribal cultures, such as beading or dancing, the instrument is not adapted
exclusively for American Indians. A measure that explicitly queried more culturally specific
activities, such as tribal sports, might have elicited more affirmations, perhaps allowing a
relationship to emerge. This is supported by research that suggests that Native individuals
who identify with aspects of tribal culture participate in higher levels of traditional activities.
For example, historic tribal societies pursued many subsistence activities requiring physical
exertion, and a recent study of Alaska Natives found that individuals of all ages who spoke
their tribal language at home had higher odds of engaging in culturally traditional activities--
such as hunting, berry picking, or fishing by hand or set net--compared to those who spoke
only English.13

It is alternatively possible that exclusive tribal identity is not significantly associated with
physical activity in this sample, and this may be the more plausible interpretation in view of
our other analytic findings. Specifically, we found that bicultural respondents who spoke
both English and a tribal language at home had significantly higher total intensity-weighted
physical activity levels in the Northern Plains, and higher levels of sufficient leisure-time
activity in both regions, as compared to those who spoke either language exclusively. This
finding is consistent with a literature that suggests the unique value of biculturalism over
any form of monoculturalism, whether defined in reference to a minority or the majority
culture, including studies specifically conducted in American Indian populations.26–29 In
this view, biculturalism is the ideal condition “because it creates a sense of efficacy within
the institutional structure of society along with a sense of pride and identification with one’s
ethnic roots”.30 In addition, the multiple social networks implied by bicultural
identifications may enable access to a broader range of resources that promote health.14

The latter argument finds support in a growing body of research that associates biculturalism
with a variety of social and health outcomes, including fewer internalizing behaviors and
higher self-esteem,31 lower body mass index levels,32 and higher rates of mammography
screening.33 The observed relationship between bicultural identity and physical activity in
the present study raises the possibility that the advantages of biculturalism may include
having a healthy level of physical activity.

This analysis has some important limitations. Our cross-sectional design cannot establish the
direction of the relationship between biculturalism and physical activity. While it is more
plausible that cultural identity influenced physical activity rather than the reverse, it is
possible that other unmeasured variables affected the outcome. In addition, with the existing
data we cannot explain why the benefits of biculturalism for total physical activity levels do
not seem to hold true among members in the Southwest region, at least when expressed as
total intensity-weighted physical activity levels expressed as MET-hours/week. Although
educational attainment was lower in the Southwest region compared to the Northern Plains,
it is important to emphasize that we controlled for education (among other factors) in the
analyses, so regional differences in the biculturalism-activity relationship is not likely
confounded by regional differences in educational attainment. In addition, our results may
not be generalizable to other American Indian tribes in either similar or different regions.
Further research will be required to better understand the relationship between cultural
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identity and physical activity and how this may differ by tribal affiliation and/or geographic
region. Similarly, we had no information on rural/urban living, which would be related to
access to amenities and programs that may have influenced the findings.

There are well accepted limitations to self-report physical activity instruments; however, it
was neither practical nor feasible to collect objective data on such a large sample of
American Indians. Nonetheless, the instrument used in the EARTH cohort has been
described and used in a number of studies,5,13,17,34 and was found to have acceptable
reliability and validity based on a small sub study of participants who wore pedometers.
Finally, the estimates of leisure-time physical activity (Table 1) may be higher than expected
because this calculation was not restricted to moderate-intensity activities exclusively.
Instead, a total leisure-time physical activity level was calculated using the 25 individual
activities within the leisure-time category of the instrument that also included five activities
below the 4.0 MET threshold used to define moderate-intensity, such as stretching/hatha
yoga (2.5 METs; 37% of subjects participated in this activity), and walking for exercise (3.5
METs; 44% of subjects participated in this activity). Although the majority of the 25 leisure-
time activities were of a moderate intensity (17 of the 25 activities used to calculate this
score were at least 4.0 METs), the most commonly reported activities were in fact those
below the moderate-intensity threshold, suggesting that the instrument was not biased
toward meeting recommendations for moderate intensity physical activity. In addition, the
activity patterns in this study were consistent with previous reports when examined by
demographic characteristics such as sex and age among American Indians.5,35

Conclusion
Cultural factors have been associated with health outcomes among American Indians. Our
findings are at least partially consistent with this conclusion, and draw particular attention to
bicultural identity as a potential support for healthy, physical lifestyles. Further research is
needed to determine the extent to which relationships between culture and physical activity
that have been identified in research in other tribal groups are broadly generalizable. Our
findings may have implications for culturally appropriate interventions among American
Indians. Specifically, interventions that encourage American Indians to develop their
bicultural efficacy and to draw on resources for healthy living that may be available in all
the cultures with which they identify are recommended.

Acknowledgments
This study was supported by grants from Native People for Cancer Control, a Community Networks Program
sponsored by the National Cancer Institute (D. Buchwald, U01CA114642), and the Education and Research
Toward Health (EARTH) study sponsored by the National Cancer Institute (J. Henderson, R01CA89139). The
contents of this manuscript are solely the responsibility of the authors and do not necessarily represent the official
view of the National Cancer Institute.

References
1. U.S. Department of Health and Human Services. Physical activity and health: a report of the

Surgeon General. Atlanta: U. S. Department of Health and Human Services, Centers for Disease
Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion;
1996. p. 81-172.

2. Troiano RP, Berrigan D, Dodd KW, Masse LC, Tilert T, McDowell M. Physical activity in the
United States measured by accelerometer. Med Sci Sports Exerc. 2008; 40:181–188. [PubMed:
18091006]

3. U.S. Department of Health and Human Services. Healthy People 2010: Understanding and
Improving Health and Objectives for Improving Health. Washington, DC: U.S. Government
Printing Office; 2000 Nov.

Duncan et al. Page 7

Ethn Dis. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



4. U.S. Department of Health and Human Services. [Accessed March 8, 2013] HealthyPeople 2020.
Available at:www.healthypeople.gov

5. Duncan GE, Goldberg J, Buchwald D, Wen Y, Henderson JA. Epidemiology of physical activity in
American Indians in the Education and Research Towards Health cohort. Am J Prev Med. 2009;
37:488–494. [PubMed: 19944913]

6. National Heart, Lung, and Blood Institute. Clinical Guidelines on the Identification, Evaluation, and
Treatment of Overweight and Obesity in Adults--The Evidence Report. Obesity Res. 1998; 6(Suppl
2):51S–209S.

7. Centers for Disease Control and Prevention. National Diabetes Fact Sheet: National Estimates and
General Information on Diabetes and Prediabetes in the United States 2011. Atlanta, GA: U.S.
Department of Health and Human Services, Centers for Disease Control and Prevention; 2011.

8. Blair SN, Cheng Y, Holder JS. Is physical activity or physical fitness more important in defining
health benefits? Med Sci Sports Exerc. 2001; 33:S379–S399. [PubMed: 11427763]

9. Duncan GE, Anton SD, Sydeman SJ, et al. Prescribing exercise at varied levels of intensity and
frequency: a randomized trial. Arch Intern Med. 2005; 165:2362–2369. [PubMed: 16287765]

10. Eyler AA, Matson-Koffman D, Vest JR, et al. Environmental, policy, and cultural factors related to
physical activity in a diverse sample of women: The Women's Cardiovascular Health Network
Project--summary and discussion. Women Health. 2002; 36:123–134. [PubMed: 12487145]

11. Thompson JL, Allen P, Cunningham-Sabo L, Yazzie DA, Curtis M, Davis SM. Environmental,
policy, and cultural factors related to physical activity in sedentary American Indian women.
Women Health. 2002; 36:59–74. [PubMed: 12487141]

12. Thompson JL, Wolfe VK, Wilson N, Pardilla MN, Perez G. Personal, social, and environmental
correlates of physical activity in Native American women. Am J Prev Med. 2003; 25:53–60.
[PubMed: 14499810]

13. Redwood DG, Ferucci ED, Schumacher MC, et al. Traditional foods and physical activity patterns
and associations with cultural factors in a diverse Alaska Native population. Int J Circumpolar
Health. 2008; 67:335–348. 2925499. [PubMed: 19024803]

14. LaFromboise, T.; Coleman, HLK.; Gerton, J. Psychological Impact of Biculturalim. Evidence and
Theory. In: Organista, PB.; Chun, KM.; Marin, G., editors. Readings in Ethnic Psychology. New
York: Routledge; 1998. p. 123-155.

15. Perdue DG, Henderson JA, Garroutte E, Bogart A, Wen Y, Goldberg J, Buchwald D. Culture and
colorectal cancer screening on three American Indian reservations. Ethn Dis. 2011; 21:342–348.
[PubMed: 21942168]

16. Radin SM, Banta-Green CJ, Thomas LR, Kutz SH, Donovan DM. Substance use, treatment
admissions, and recovery trends in diverse Washington State tribal communities. Am J Drug
Alcohol Abuse. 2012; 38:511–517. [PubMed: 22931087]

17. Slattery ML, Schumacher MC, Lanier AP, et al. A prospective cohort of American Indian and
Alaska Native people: study design, methods, and implementation. Am J Epidemiol. 2007;
166:606–615. [PubMed: 17586578]

18. Edwards SL, Slattery ML, Murtaugh MA, et al. Development and Use of Touch-Screen Audio
Computer-assisted Self-Interviewing in a Study of American Indians. Am J Epidemiol. 2007;
165:1336–1342. [PubMed: 17379618]

19. Laroche M, Pons F, Richard MO. The role of language in ethnic identity measurement: a
multitrait-multimethod approach to construct validation. J Soc Psychol. 2009; 149:513–539.
[PubMed: 19702108]

20. Riley, P. Language, Culture, and Identity. London: Continuum; 2007.

21. Goins RT, Garroutte EM, Fox SL, Dee Geiger S, Manson SM. Theory and practice in participatory
research: lessons from the Native Elder Care Study. Gerontologist. 2011; 51:285–294. 3095653.
[PubMed: 21292753]

22. Goins RT, Spencer SM, McGuire LC, Goldberg J, Wen Y, Henderson JA. Adult caregiving among
American Indians: the role of cultural factors. Gerontologist. 2011; 51:310–320. 3095652.
[PubMed: 21148253]

23. Kituwah Preservation and Education Program. 2005 Cherokee language comprehensive survey.
Cherokee, NC: Eastern Band of Cherokee Indians; 2006.

Duncan et al. Page 8

Ethn Dis. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.healthypeople.gov


24. Ainsworth BE, Irwin ML, Addy CL, Whitt MC, Stolarczyk LM. Moderate physical activity
patterns of minority women: the Cross-Cultural Activity Participation Study. J Womens Health
Gend Based Med. 1999; 8:805–813. [PubMed: 10495261]

25. Ainsworth BE, Haskell WL, Whitt MC, et al. Compendium of physical activities: an update of
activity codes and MET intensities. Med Sci Sports Exerc. 2000; 32:S498–S504. [PubMed:
10993420]

26. Bryant A Jr, LaFromboise TD. The racial identity and cultural orientation of Lumbee American
Indian high school students. Cultur Divers Ethnic Minor Psychol. 2005; 11:82–89. [PubMed:
15727497]

27. Kulis S, Napoli M, Marsiglia FF. Ethnic pride, biculturalism, and drug use norms of urban
American Indian adolescents. Soc Work Res. 2001; 26:101–112. 3051189. [PubMed: 21399737]

28. Napholz L. Bicultural resynthesis: Tailoring an effectiveness trial for a group of urban American
Indian women. Am Indian Alsk Native Ment Health Res. 2000; 9:49–70. [PubMed: 11279562]

29. Schinke SP, Orlandi MA, Botvin GJ, Gilchrist LD, Trimble JE, Locklear VS. Preventing
Substance Abuse Among American-Indian Adolescents: A Bicultural Competence Skills
Approach. J Couns Psychol. 1988; 35:87–90. 1838568. [PubMed: 17392927]

30. Rashid HM. Promoting biculturalism in young African-American children. Young Children. 1984;
39:13–23.

31. Smokowski PR, Bacallao ML. Acculturation, internalizing mental health symptoms, and self-
esteem: cultural experiences of Latino adolescents in North Carolina. Child Psychiatry Hum Dev.
2007; 37:273–292. [PubMed: 17103301]

32. Wang S, Quan J, Kanaya AM, Fernandez A. Asian Americans and Obesity in California: A
Protective Effect of Biculturalism. J Immigr Minor Health. 2010

33. Palmer RC, Fernandez ME, Tortolero-Luna G, Gonzales A, Dolan Mullen P. Acculturation and
mammography screening among Hispanic women living in farmworker communities. Cancer
Control. 2005; 12 Suppl 2:21–27. [PubMed: 16327747]

34. Muus KJ, Baker-Demaray TB, Bogart TA, Duncan GE, Jacobsen C, Buchwald DS, Henderson JA.
Physical activity and cervical cancer testing among American Indian women. J Rural Health.
2012; 28:320–326. [PubMed: 22757957]

35. Coble JD, Rhodes RE. Physical activity and Native Americans: a review. Am J Prev Med. 2006;
31:36–46. [PubMed: 16777541]

Duncan et al. Page 9

Ethn Dis. Author manuscript; available in PMC 2015 January 01.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



For the Patient

What is the problem and what is known about it?

The many health benefits of physical activity are well known. However, most adults in
the U.S. do not do enough physical activity to maintain or improve their health. Many
health problems that are related to not doing enough physical activity, including obesity
and diabetes, are very high in American Indians.

Why did the researchers do this study?

Increasing physical activity in all adults in the U.S., especially members of racial/ethnic
groups such as American Indians, is an important national health objective. Cultural
factors are related to some lifestyle characteristics among American Indians. The
researchers studied if cultural factors were related to physical activity in American
Indians.

Where was the study done?

The researchers are from the University of Washington and the Black Hills Center for
American Indian Health. The study measures were taken in South Dakota and Arizona.

Who was studied?

Participants lived on the Oglala Sioux and Cheyenne River Sioux reservations in South
Dakota, and the Gila River Indian Community in Arizona.

What did the researchers find?

The cultural factor measured was cultural identity, using primary language spoken at
home. Participants answered the question “what is the primary language spoken at
home”, and the possible answers were 1) American Indian/Alaska Native, 2) English, or
3) Both. People who answered “both” were considered to have a bicultural identification
because they identified with both their native culture and mainstream English culture.
Bicultural participants in South Dakota, but not Arizona, reported doing more physical
activity compared to the English-only speaking group. About 35% of English only
speakers, 39% of American Indian/Alaska Native only speakers, and 39% of participants
speaking both languages did the amount of activity that is recommended for health. The
chances of being active were higher among bicultural respondents in both South Dakota
and Arizona when compared to respondents who answered that they only spoke English
in the home.

What are the limitations of this study?

There are three major limitations to this study. First, not everyone agrees that the primary
language spoken at home is the best way to measure cultural identity. Second, people
have a hard time reporting how much physical activity they do. Both of these limitations
could have influenced the results. Finally, the results may have been different if we
studied people from different American Indian tribes or who lived in different locations.

What can be done? Or, what does this study tell us?

American Indians could benefit from using resources for healthy living, such as programs
that help people do more physical activity, which may be available in all the cultures in
which they identify. For example, programs may be available that were developed for
mainstream English culture and others specifically for American Indians. Using parts of
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both programs may help people become more active than by using parts of only one type
of program.
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Table 1

Select demographic characteristics stratified by region

Continuous Variables*
Overall

(N = 5,090)
Southwest
(n = 1,621)

Northern
Plains

(n = 3,469)

Age (years) 37.2 (14.25) 36.9 (13.2) 37.40 (14.7)

Body Mass Index (kg/m2)† 31.9 (7.80) 35.0 (8.5) 30.44 (6.9)

Total leisure-time physical activity (minutes/week)† 279.1 (503.4) 235.5 (441.1) 298.5 (531.4)

Total weighted physical activity (MET-hours/week) 194.0 (223.9) 186.9 (209.4) 197.4 (230.5)

Categorical Variables*

High school graduate (percentage yes)† 63.1 46.5 69.4

Primary language spoken in home (percentage)†

English 61.3 67.1 58.5

American Indian/Alaska Native 7.8 5.4 8.9

Both 30.9 27.5 32.5

Sex (percentage male)† 45.2 40.9 47.3

*
Continuous variables shown as the mean (standard deviation); categorical variables shown as percents.

†
Indicates a statistically significant difference between regions, using independent samples t tests for continuous variables and χ2 tests for

categorical variables.
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Table 2

Weighted physical activity levels according to primary language spoken at home, stratified by region*

Tribe English
American Indian /

Alaska Native Both

Southwest 186.91 205.16 199.71

Northern Plains † 185.28a 208.87ab 223.53b

*
Data presented as estimated marginal means for MET-hours/week adjusted for sex, age, education, and physical health sub-scale score (using the

SF-36 instrument).

†
Values with different subscripts indicate statistically significant differences on MET-hours/week between language groups at p < 0.05.
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Table 3

Association between primary language spoken at home and leisure-time physical activity levels* by region

Southwest Northern Plains

Language Active n (%)† OR (CI)† Active n (%)† OR (CI)†

English 346 (31.9%) 1.0 734 (37.2%) 1.0

American Indian/Alaska Native 32 (36.8%) 1.33 (0.81 – 2.17) 120 (40.4%) 1.25 (0.94 – 1.66)

Both 159 (36.1%) 1.62 (1.25 – 2.10) 443 (40.7%) 1.51 (1.26 – 1.81)

*
Defined as physical activity of any intensity reported during leisure-time in minutes/week; further categorized as "Active" vs. "Not sufficiently

active" using a threshold of 150 minutes/week or greater.

†
Data presented as number and percent [n (%)], and odds ratio (OR) with 95% confidence intervals (CI). The English-only language group was

used as the reference category. Estimates are adjusted for sex, age, education, and physical health sub-scale score (using the SF-36 instrument).
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