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Abstract
Background—Health benefits of an active lifestyle are well established. However, Americans in
general and American Indians specifically are not sufficiently active to achieve health benefits.

Purpose—This study presents the descriptive epidemiology of physical activity in a community-
based sample of American-Indian adults.

Methods—Data came from Education and Research Towards Health (EARTH), a cross-sectional
study conducted between December 2003 and April 2006 of 5,207 American Indian adults in South
Dakota and Arizona. Physical activity was assessed using a culturally tailored, computer-assisted
instrument. Both type and intensity of activities were measured; minutes per week averaged over the
past year was the primary outcome. Individuals were categorized as being sufficiently active, not
sufficiently active, or inactive using a cut-point of more or less than 150 minutes/week. Information
on age, gender, and BMI was also collected.

Results—More than one third of participants were not sufficiently active (<150 minutes/week) and
18% reported no leisure-time activity. Sufficient activity was less often reported by women than men
(41% vs 56%) and participants from the Southwest than the Northern Plains (44% vs 50%).
Household activities constituted the largest amount of activity among all participants. There were
clear trends in physical (in)activity across BMI strata; time spent in sedentary activities increased
while leisure-time activity decreased with BMI.

Conclusions—American Indian adults in this cohort exhibited levels of physical (in)activity
similar to other race/ethnic groups in the U.S., suggesting a need for specific interventions to increase
activity levels across the population.
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INTRODUCTION
The health benefits of an active lifestyle are well established.1–4 However, the majority of the
U.S. population does not engage in a level of physical activity that is consistent with
recommendations to achieve these health benefits.5 Particularly disconcerting is the large
proportion of individuals who remain completely inactive in their leisure time. The most recent
national estimate is that one in four adults engage in no leisure-time physical activity.6
Members of underrepresented race/ethnic groups, including American Indians, are less likely
to meet physical activity recommendations,7 and more likely to report leisure-time physical
inactivity,6 than their non-Hispanic, white counterparts. This discrepancy is particularly
relevant to public health because an overarching goal of Healthy People 2010 is to reduce
health disparities among racial/ethnic groups.8 For example, recent monitoring data for the
Healthy People initiative indicate that roughly 46% of American-Indian compared to 33% of
white adults reported no leisure-time physical activity over the years 1997–2006. With a goal
to reduce the proportion of adults who engage in no leisure-time physical activity to 20%, there
are clearly still large disparities among racial/ethnic groups in reaching this target.

The goal of the Education and Research Towards Health (EARTH) cohort study of American
Indians and Alaska Natives was to determine how diet, physical activity, and other lifestyle
and cultural factors relate to chronic diseases. The Black Hills Center for American Indian
Health (BHCAIH), one of the EARTH project grantees, worked with local communities in
South Dakota and Arizona to develop site-specific, culturally appropriate questionnaires to
accurately capture pertinent behaviors and cultural factors. EARTH participants in these
regions are part of the Lakota and Pima/Maricopa cultural groups, respectively, with
fundamental differences between the two. In addition to the strikingly different environment
in each region, the Lakota were traditionally nomadic hunter–gatherers versus the largely
agrarian Pima/Maricopa. The Lakota are also described as patrilineal as opposed to the
matrilineal Pima/Maricopa.

This study describes the epidemiology of physical activity among 5,207 participants enrolled
in EARTH in these two areas. The objectives were to determine: (1) average amounts of
physical activity performed within five categories (e.g., leisure time, sedentary, household);
(2) how physical activity patterns differ by gender, region, BMI, and age; and (3) how levels
of physical activity compare to the reported levels in the general population.

METHODS
Data Source and Collection

Data for this study were derived from the EARTH cohort, a study of 5,207 individuals examined
by BHCAIH 18 to 82 years residing on the Oglala Sioux9 (n=2,025) and Cheyenne River
Sioux10 (n=1,528) reservations in South Dakota, and the Gila River Indian Community11

(n=1,654) in Arizona. Funded by the National Cancer Institute, EARTH was designed to
examine 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.12 The study was
approved by each participating tribe, and both the Phoenix and Aberdeen Area Indian Health
Service IRBs. Recruitment for EARTH was accomplished using 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.
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At baseline, conducted from December 2003 to April 2006, participants provided written
informed consent, completed comprehensive, computerized questionnaires using computer-
aided self-interviewing technology,13 and underwent anthropomorphic measurements and
laboratory testing. They also completed an exit interview, and then received individual
feedback consisting of a health report at the conclusion of the visit. Participants were also given
small incentives; the value of these items varied by site but was approximately $20–$30.

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.

Physical Activity Instrument
A detailed physical activity questionnaire adapted from the Cross-Cultural Activity
Participation Study14 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.
These activities, which are believed to be relatively stable over a year’s time, include 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. The
second section asks about 21 broad activities done for more than 10 minutes at a time in the
past year. Yes responses prompt queries on frequency and duration of the activities. This list
of activities was intended to encompass the major sources of physical activity by American
Indian and Alaska Native populations, including activities performed during leisure time,
around the home, and at a paid job. The instrument has acceptable validity (mean hours of
moderate and vigorous physical activity against pedometer counts; r=0.29 and 0.65,
respectively) and test–retest reliability (mean hours of moderate and vigorous physical activity
at baseline and 1 month later; r=0.76 and 0.67, respectively) (M. Murtaugh, University of Utah,
unpublished data, 2007).

Definitions of Physical Activity Categories
Individuals were categorized as being sufficiently active, not sufficiently active, or inactive
using a cut-point of more or less than 150 minutes/week of physical activity, or no reported
activity, during leisure time. The 150-minutes/week physical activity threshold corresponds to
the minimum level recommended to achieve or maintain health benefits.15 Estimates of
physical activity were calculated separately as minutes per week averaged over the past year
in five categories. These categories were developed to correspond to the major types of
activities described in the Compendium of Physical Activities,16 including those considered
sedentary, occupational, leisure-time, household, and hunting/fishing type activities.

Each activity was also weighted by its relative metabolic cost using the appropriate value in
the Compendium,16 its 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. The data were examined using normality plots and frequency
distributions to determine outliers and implausible responses. In most cases, no more than the
upper 1% of the distribution was discarded, representing, for example, more than 18 hours of
activity in a given day.

Statistical Analysis
Demographic characteristics and physical activity data were described using means and SEs
for continuous variables and percentages and 95% CIs for categoric variables. Regression

Duncan et al. Page 3

Am J Prev Med. Author manuscript; available in PMC 2010 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



models were fitted to compare physical activity levels separately between gender groups within
each region adjusted for age. There were multiple instances of missing values for income,
employment status, and/or education, making comparisons between adjusted and unadjusted
models inappropriate. Thus, these demographic factors were not included in regression
analyses. Regression models were used to compare physical activity levels between the two
regions controlling for age and gender. To test trends in physical activity levels across age
groups, regression models were constructed that included gender and region as covariates. An
interaction term for gender by age groups was also included to examine if there were male–
female differences across the age groups; the interaction term was maintained in the model if
it was significant. Regression models were used to estimate mean levels of physical activity
with corresponding 95% CIs for each BMI group and to test trends across BMI groups adjusted
for age, gender, and region. Both average time (minutes/week) and intensity-weighted time
(MET-hours/week) were analyzed. Data were analyzed in 2007–2009 using STATA Version
9.0.

RESULTS
Descriptive characteristics

Physical activity data were available from 4,911 of the 5,207 adults examined by the BHCIAH.
However, the number of data points available for some physical activity categories was less
than 4,911 because of differential missing values, ranging from three to 258 when examined
over physical activity categories. There were more women than men (55% vs 45%), and more
participants from the Northern Plains than the Southwest (67% vs 33%). The mean ages were
37 years for participants from the Northern Plains and 36 years in the Southwest (range 18–82
years). Overall, more than one third of participants were married or living as married, with
more participants from the Southwest reporting never married. The educational level of the
two geographic centers differed, with a greater proportion of Northern Plains’ participants
reporting both graduating from high school and some college experience. Lastly, about 20%
of participants were employed and nearly 40% of participating households reported an annual
household income less than $5,000.

Prevalence of leisure-time physical (in)activity
The proportion of participants who were sufficiently active, not sufficiently active, or inactive
during leisure time is presented in Table 1. Overall, more than one third of participants were
classified as not sufficiently active and 18% reported no activity during leisure time. The
distribution of physical activity levels differed significantly (Ps < 0.05) by gender and region.
Fewer women were sufficiently active than men (41% vs 56%) and more women than men
were inactive (20% vs 15%) during leisure time. Fewer participants were sufficiently active in
the Southwest than in the Northern Plains (44% vs 50%); about 18% of participants in the
Northern Plains and Southwest were inactive during leisure time.

Amount of physical activity by category
Participants spent an average of 1,337 minutes/week, or roughly 3 hours/day, on sedentary
activities. An average of 1,782 minutes/week, or about 4 hours/day, was spent on household
activities. When expressed as an intensity-weighted level, physical activities in the household
category were by far the largest source of energy expenditure; household physical activity
expressed as MET-hours/week was 3.3-fold higher than leisure-time physical activity, the next
highest category (89.9 vs 26.8 MET-hours/week, respectively).

Unadjusted levels of occupational, leisure-time, and hunting and fishing activities were higher,
and household levels were lower, in men than women in both regions (Table 2, P<0.05). The
patterns remained similar after adjusting for age. The average amount of time spent in sedentary
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activities was lower in men than women in the Northern Plains in both age-adjusted and
unadjusted models (P<0.05). However, in the Southwest men spent more time in sedentary
activities than women, although this was no longer significant after adjusting for age (P=0.06).
When examined by region overall, participants in the Northern Plains had higher levels of
leisure-time and hunting and fishing activities, and lower mean levels of sedentary and
household activities than those in the Southwest (P<0.05). However, after adjusting for age
and gender, levels of participation in household activities were no longer significantly lower
in the Northern Plains than in the Southwest regions. Occupational activities did not differ
among regions in both unadjusted and adjusted models. The results were nearly identical when
activity was expressed as MET-hours/week with one exception; intensity-weighted sedentary
activity was not different by gender in the Southwest region as was the case when expressed
as average time in minutes/week.

Trends in activity levels as a function of age were relatively consistent; unadjusted mean levels
of occupational, leisure-time, household, and hunting and fishing activities all declined across
age groups (Table 3, P<0.05). A similar pattern was also found with respect to household
activities and hunting and fishing activities after adjusting for gender and region. No gender
difference was found for these two activity categories across age groups. For occupational
activities, levels for men and women differed across age groups as evidenced by a significant
age by gender interaction (P=0.02). The trend for men was significant across age groups
(P<0.01) while the trend for women was not (P=0.11). Men and women also differed with
respect to leisure time activities across age groups (age by gender interaction P<0.01). The
decline was greater for men than women. The results were unchanged when expressed as MET-
hours/week. Clear trends emerged in physical activity patterns across BMI strata. For example,
average intensity-weighted time in leisure-time activities decreased systematically as a
function of increasing BMI even after adjusting for age, gender, and region, (Fig. 1, P<0.01).
Similarly, trends for occupational and hunting and fishing activities were significant after
adjusting for age, gender, and region (P<0.05). However, trends for sedentary and household
activities were significant in unadjusted models only (P>0.05). Figure 1 also illustrates the
general pattern; the average intensity-weighted time spent in sedentary activities increased as
a linear function of BMI category, although this was not significant after adjustment.

DISCUSSION
This cohort of American Indians was no more sedentary than other race/ethnic groups in the
U.S. surveyed in the Behavioral Risk Factor Surveillance System (BRFSS). Indeed, 18% of
the cohort engaged in no leisure-time physical activity, which is far less than figures reported
in other studies of American Indian adults based on BRFSS. In one report, 33% of American
Indian/Alaska Native adults reported no leisure-time physical activity.17 In another, estimates
varied by gender, ranging from 36% to 24%.6 The estimate of no leisure-time physical activity
in the present study is even lower than the 28% observed for non-Native individuals in the
former report. Similarly, the prevalence of no leisure-time physical activity in the present study
was lower than in the Inter-Tribal Heart Project,18 where 33% of women and 21% of men
reported no leisure-time activity. Lastly, in the Strong Heart Study,19 total physical activity
levels (occupational plus leisure-time activity) were higher in men (37%) and women (85%),
and among participants from the Dakotas (83%) and Arizona (13.5%), compared with
comparable combined occupational and leisure-time categories by gender and region in this
cohort.

These discrepancies are most likely due to differences in sampling procedures, physical activity
instruments used, and scoring procedures in the various studies. For example, BRFSS is a
random-digit telephone survey whereas EARTH was a large, community-based sample of
American Indians. Telephone surveys among American Indians might introduce a bias in that
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individuals with higher SES are over-represented.20,21 Further, telephone surveys exclude
certain segments of this population because telephone coverage varies greatly among American
Indian households in both urban and rural areas.22,23 In addition, activity data are based on
responses to a single question in BRFSS whereas participants in EARTH completed a
comprehensive, computerized questionnaire. Great care was taken to develop a culturally
appropriate instrument that included activities common to traditional and contemporary
American Indian and Alaska Native peoples. Finally, the estimate of leisure-time physical
activity was not restricted to moderate-intensity activities. Instead, a total leisure-time physical
activity score was calculated that included a variety of lower-intensity activities such as
stretching/hatha yoga (2.5 METs) and bowling (3.0 METs). There were over 25 individual
activities within the leisure-time category of the instrument. Despite the differences noted
above, activity patterns in this study were consistent with previous reports when examined by
demographic characteristics such as gender and age among American Indians.24

Of all categories of physical activities, the most time was spent in the household category,
which included activities such as mopping, sweeping, and the like. Using intensity-weighted
values, this cohort also derived their greatest amount of energy expenditure by performing
household activities. Although unusual, this is consistent with a previous report from another
American Indian population.18 Poverty, unemployment or underemployment, low educational
levels, and a large number of individuals living in the same household are features common to
many Native communities. Many prior reports have linked education, unemployment and/or
poverty to leisure-time inactivity.25–30 Unemployed individuals living on a reservation likely
spend many hours per day at home, increasing the likelihood that they will perform household
activities. High housing density, which is typical of many impoverished settings, may also
explain the predominance of household activities. American Indian households tend to have a
large number of infants and young children living in large multigenerational families,
increasing the need for household activities. Lastly, the widespread gravel/dirt roads, weed-
filled yards and lots, and often poorly controlled insects and rodents in these remote, rural, dry,
and windswept locations likely create a need for cleaning-related activities.

Merely describing the customary activity patterns in American Indians is not a major reason
for obtaining this type of data. Rather, physical activity data are important for linking health
behaviors to health outcomes. As an example, the results demonstrate that average time spent
in sedentary activities increased systematically with increasing BMI while leisure-time
physical activity declined as a function of BMI, although the former was no longer significant
after adjusting for covariates. Differences in physical activity in the Northern Plains and
Southwest that parallels regional differences in BMI was also observed. Total amounts of time
spent in leisure time were higher, and in sedentary activities lower, in the Northern Plains
compared to the Southwest. In future studies by the current authors, these physical activity data
will be used to examine relationships with a host of health conditions in this population.

A strength of this study includes the comprehensive way in which physical activity was
assessed. This approach provided a more complete picture of physical activity patterns among
American Indians than is discernable from existing data. The use of a computer assisted
personal interview to assess physical activity may have reduced respondent burden and thus
increased reliability. The large sample size also distinguishes it from nearly all prior studies of
physical activity among American Indians. Finally, in the Northern Plains, the sampling
strategy and age-representativeness make this effectively a population-based study.

This study also has several limitations. First and foremost, physical activity assessed with
interviews or questionnaires may not accurately capture physical activity levels.31 A pedometer
was used as the standard measure in these unpublished observations, which is problematic
because a pedometer is not a gold standard, thus raising the possibility that the results are

Duncan et al. Page 6

Am J Prev Med. Author manuscript; available in PMC 2010 December 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



influenced by measurement bias. The analysis also does not take into account other social
factors that may influence physical activity, including social support, acculturation,
neighborhood safety, and the built environment.24 Third, the EARTH study used mixed
sampling methods to achieve the desired overall target sample size in the Northern Plains and
a random systematic household sampling strategy in Gila River Indian Community. Several
of the tribal governments required that the study be open to all tribal members, not just those
randomly selected. Fourth, results from EARTH participants may not be generalizable to
nonreservation populations and American Indians living in other regions. Finally, it is not clear
whether household activities result in mental and physical health benefits comparable to
leisure-time physical activity, specifically exercise.

Conclusion
This study reveals that over one third of EARTH study participants did not meet current
recommendations for physical activity and a high proportion was completely sedentary in their
leisure time. Household activities contributed the largest share of physical activity performed.
This research also has public health implications. Although American Indians historically had
very low rates of cardiovascular disease, today it is the leading cause of death in this population,
exceeding rates in other U.S. populations.32 In most American Indian tribes, cardiovascular
disease morbidity and mortality rates are increasing, fueled in part by the epidemic of obesity
and type 2 diabetes in this population.32 The EARTH cohort is no exception to this general
pattern. These parallel epidemics underscore the pressing need for further research into the
relationships among physical activity and obesity, nutrition, and health outcomes such as
cancer, type 2 diabetes, and CVD. In particular, the data demonstrate that activity patterns
among American Indian adults differ by type, gender, age, and region. Thus, any lifestyle-
based intervention in this population should consider these factors at a minimum in order to
tailor programmatic advice to maximize compliance.
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Figure 1.
Adjusted intensity-weighted time (MET-hours/week) spent in sedentary and leisure-time
physical activity according to levels of BMI
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