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The epidemic of obesity in American Indian communities and the
need for childhood obesity-prevention programs’=

Mary Story, Marguerite Evans, Richard R Fabsitz, Theresa E Clay, Bonnie Holy Rock, and Brenda Broussard

ABSTRACT American Indians of all ages and both sexesdiabetes mellitus in particular, are strongly associated with the
have a high prevalence of obesity. The high prevalence dhcreasing prevalence of obesity in American Indians (6).
diabetes mellitus in American Indians shows the adverse effects Obesity has been increasing in all US population groups and
that obesity has in these communities. Obesity has becomeespecially in young people (7-9). Because the prevalence rates
major health problem in American Indians only in the past 1-2f obesity are higher in American Indians, they will probably be
generations and is believed to be associated with the relatiwtisproportionately affected as adults by obesity-related morbid-
abundance of high-fat foods and the rapid change from active tity. Thus, there is a critical need for obesity-prevention programs
sedentary lifestyles. Intervention studies are urgently needed itargeted toward American Indian children. This article presents
American Indian communities to develop and test effectivean overview of the prevalence of obesity in American Indians,
strategies for weight reduction. The poor success rate of adulhe relation of obesity to health outcomes, and potential contrib-
obesity treatment programs in the general population points tators to obesity. The need for prevention of obesity, for school-
the need to develop prevention approaches aimed towarthsed obesity-prevention programs, and for the involvement of
children. Because eating and physical activity practices arAdmerican Indians in developing intervention programs for their
formed early in life and may be carried into adulthood,communities are discussed.
prevention programs that encourage increased physical activity
and healthful eating habits targeted toward young people need to
be developed and tested. To be most effective, interventiondETHODOLOGIC ISSUES
must be developed with full participation of the American Indian Several issues must be considered when evaluating the health
communities.  Am J Clin Nutrl999;69(suppl):747S-54S. status of American Indians. Caution must be exercised in gener-
alizing data from one location to another because wide variations
KEY WORDS Obesity, risk factors, American Indians, may exist. Because American Indians living on reservations are
Native Americans, physical activity, diet, children, school-basedxcluded from national health and nutrition surveys, such as the
programs, cardiovascular disease, diabetes mellitus National Health and Nutrition Examination Survey (NHANES),
national estimates of the prevalence and temporal trends of obe-
sity in American Indians are not available (10). In addition, few
INTRODUCTION data exist on the health or weight status of urban American Indi-
American Indians comprise diverse groups of people, withans (2). Data on the prevalence of overweight in American Indi-
542 federally recognized American Indian tribes in the Unitedans are often limited to studies of specific tribes, many with
States, each with its own traditions and cultural heritage (1)small sample sizes (10, 11). National data on the prevalence of
About 1.9 million individuals identified themselves as Americandiabetes and other chronic diseases are also limited (1). Addi-
Indian or Alaska Native in the 1990 US Census (1). About onetional limitations to comparisons between studies on prevalence
third of American Indians live on reservations or historic trust
lands, and 0% live in urban areas (2). In general, the Ameri-
can Indian population is youthful, with a median age of 26 y
compared with 33 y for the US population as a whole (3). !From the Division of Epidemiology, School of Public Health, University
The overall health status of American Indians has been, anof Minnesota; the National Heart, Lung, and Blood Institute of the National
continues to be, poorer than that of the general population pinstitutes of Health, Division of Epidemiolggy anq Clipical Application.s,
most indicators (3-5). The leading causes of death in Americaigzzzgf‘éug_l);ntgzEaelﬁagr;i”é;:szigzg'fl'bﬁq”l:‘gﬁg of New Mexico,
Indians, as .In the entire US population, have Cha.r]QEd ov'er t 2Supporteyd by the National Heart, Lué\g, and Blood Institute of the
past 40 y. Since the early 1950s, the rate of mortality from infecy . ;nai nstitutes of Health (U01-HL-50867, U01-HL-50905, UO1-HL-
tious disease has decreased substantially. But mortality related 5yggs5 y01-HL-50907, and U01-HL-50869).
behavioral or lifestyle factors has increased, and chronic diseas  saddress reprint requests to M Story, University of Minnesota, School of
such as diabetes mellitus, heart disease, and cancer are amongpPublic Health, Division of Epidemiology, 1300 South Second Street, Suite
leading causes of death in adults (3-5). These chronic diseasi300, Minneapolis, MN 55454-1015. E-mail: story@epivax.epi.unm.edu.

Am J Clin Nutrl999;69(suppl):747S-54S. Printed in USA. © 1999 American Society for Clinical Nutrition 747S

9T0Z ‘0€ Ae uo 1sanb Aq 610 uonuinu-uafe wolj papeojumoq


http://ajcn.nutrition.org/

@ The American Journal of Clinical Nutrition

748S STORY ET AL

of obesity or other health conditions include differences in studygchoolchildren were compared with 2 national reference data
designs and sampling methods, definitions of overweight andets, NHANES Il (33) and the Mexican American population in
obesity, and the reference populations to which results are conthe Hispanic Health and Nutrition Examination Survey (36).
pared. Clearly, a challenge of the coming years will be to desigAlthough the 3 populations were similar in height, the American
more and stronger studies to enable definition of the scope dhdian children had significantly higher BMIs for nearly every
health threats facing American Indians and to develop approprage and sex group than the reference populations. The overall
ate community-based preventive interventions (2). prevalence of overweight (BMI > 85th percentile) in the Ameri-
can Indian children was 39% compared with 15% in NHANES
Il for all races combined and 29% in the Mexican American pop-
PREVALENCE OF OBESITY IN AMERICAN INDIANS ulation of the Hispanic Health and Nutrition Examination Sur-
Studies indicate that the prevalence of obesity is widespreaeky. These data indicate that overweight is much more prevalent
in American Indian communities, although there is considerablén American Indian children than in other US children of all ages
variation in obesity rates across tribes (10-31). However, all oind both sexes.
the studies indicate that obesity rates in American Indian chil- At even younger ages the prevalence of obesity is excessive in
dren, adolescents, and adults are higher than the respective W&erican Indians. The prevalence rate of overweight American
rates for all races combined (11). Selected studies1@0 sub- Indian children aged 0-4 y participating in public health pro-
jects published in 1981-1998 on the prevalence of overweiglgrams was 11%, higher than the US all-races rate of 8% (11).
and obesity in American Indian preschool children, school-agé&reedman et al (14) found that12% of American Indian
children, and adults are summarizedrable 1(11-34). preschool children in Arizona were above the 95th percentile in
weight-for-height and that these children had higher mean age-
Adults adjusted BMIs than white, black, or Hispanic preschoolers.
There is strong evidence that the prevalence of obesity is high . ) )
in American Indian adults. A national survey of American Indi- rend toward increasing obesity
ans living in communities served by the Indian Health Service Several studies have reported increases in obesity prevalence
was conducted as part of the 1987 National Medical Expenditurduring the past 35 y (7-9). In the US, these increases have been
Survey (11). The prevalence of overweight [body mass indexbserved in white and black adults (7), children (7, 8), and Amer-
(BMI; in kg/m?) > 85th percentile of NHANES Il reference pop- ican Indian children (18) and adults (37). Data from NHANES 1|
ulation (33)] self-reported by American Indian adults in this sur-on whites, blacks, and Hispanics clearly indicate that the propor-
vey was 34% for men and 40% for women, higher than the U8on of overweight adults, children, and adolescents has increased
rates of 24% and 25%, respectively (11). For both men andramatically during the past decade (7-9, 35). Although
women the prevalence varied by age, with the highest prevalend¢HANES Il data are not available for American Indians, other
occurring between 35 and 64 y of age. The most extensive tribelata sources reflect a secular change in the prevalence of over-
specific estimates of obesity in adults are in Pima Indians. Aduliveight (12, 18). Price et al (37) reported a dramatic increase in
Pima Indians have a far greater prevalence of obesity than thabesity in Pima Indians born after World War II. Pima children
US population. The age-specific prevalence of overweightoday are also significantly heavier than were children measured
ranged from 61% to 78% in 20—64-y-old men and from 81% taat the turn of the century. In 1905, Pima boys who were 165 cm
87% in women of the same age (11, 27). tall weighed an average of 58 kg; in 1981-1988, Pima boys of the
The Strong Heart Study gathered data on men and womesame height weighed an average of 69 kg, an increasélokg
aged 45-74 y in 13 American Indian tribes in Arizona, Okla-(27). A 1989 survey documented increases in height, weight, and
homa, and the Dakotas (29, 30). The prevalences of overweigbbesity rates in Navajo schoolchildren over the past 35 y (18).
(defined as BMI >27.8 for men and >27.3 for women) in Ari- Compared with data from 1955, mean heights increased 6.1% in
zona, Oklahoma, and the Dakotas were 67%, 65% and 54%pys and 4.4% in girls, whereas mean weights increased 28.8% in
respectively, for men, and were substantially higher at 80%boys and 18.7% in girls across all age groups.
71%, and 66%, respectively, for women. These are considerably
higher than the NHANES Il (35) all-races rate of 27% and 28%
overweight for same-age men and women, respectively (30RELATION OF OBESITY TO HEALTH OUTCOMES
Recent findings from the Navajo Health and Nutrition Survey Many of the health problems of American Indians are related
(NHNS) indicated that one-third of men aged 20-39 y and oneto obesity (6). Although the health implications of obesity are
half of men aged 40-59 y, but <10% of men agé&d were considerable, their magnitude varies greatly among tribal groups.
overweight. Two-thirds more women in all age groups weréWhereas American Indians are not a homogeneous group with
overweight (31). regard to health problems, they have suffered adverse effects
from the high prevalence of obesity (6). For the adult US popula-
tion, the health risks of obesity increase with its severity and
As with adults, overweight and obesity rates in Americanreach significance at a BMI >27 (38). Established obesity-related
Indian children and adolescents are higher than those in all raclsalth risks for adults include type 2 diabetes, hypertension, car-
combined in the United States (11). In 1990, a national survey afiovascular disease (CVD), hypertriglyceridemia, low HDL cho-
height and weight status of 9464 American Indian schoolchildiesterol and endometrial cancer in women, and colorectal cancer
ren (aged 5-18 y) living on or near Indian reservations was corin men (39). Obesity may also contribute to high rates of gall-
ducted by the Indian Health Service, Centers for Disease Contrgtones and adverse pregnancy outcomes in American Indians (2).
and Prevention, and tribal nutrition programs in 9 Indian Health Chronic disease risk associated with obesity appears to be
Service areas of service. Data for height, weight, and BMI of thdigher in people with centralized fat than in those with periph-

Children and adolescents

9T0Z ‘0€ Ae uo 1sanb Aq 610 uonuinu-uafe wolj papeojumoq


http://ajcn.nutrition.org/

@ The American Journal of Clinical Nutrition

OBESITY IN AMERICAN INDIANS 749S

TABLE 1
Review of selected studies on the prevalence of overweight and obesity in American Indians, 1981-1998

Percentage overweight or obese

Population, year, and reference Age of subjects Sample size Male Female Both
y n %
Preschool children
American Indian, national, 1988 (11) <5 54774 — — 1.2
Mescalero Apache, NM, 1988 (12) 1-5 283 — — 17.3
American Indian, AZ, 1990 (13) 1-4 622 — — 12.0
American Indian, national, 1994 (14) 2-4 23009 — — 9.0t
School-age children
Navajo Indian, NM and AZ, 1988-1990 (19) 14-18 352 25.0 33.¢ —
Pueblo Indian, NM, 1988-1993 (17) 9-13 773 — — 40.4
Navajo Indian, NM, 1988-1993 (17) 9-13 770 — — 29.7
Navajo Indian, NM and AZ, 1989 (18) 5-17 1969 12.53 11.23 —
Devils Lake Sioux, ND, 1989 (11) 9-13 105 P1 30.¢ —
Winnebago and Omaha, NE, 1990 (11) 7-17 499 232.7 34.4 —
American Indian, national, 1990 (20) 12-19 11868 25.0 24,24 —
American Indian, national, 1990-1991 (15) 5-18 9464 — — 39.3
Navajo Health and Nutrition Survey, 1991-1992 (21) 12-19 160 35.¢ 40.¢ —
Winnebago and Omaha, NE, 1992 (16) 3-19 1141 — — 227.0
Adults
Pima Indian, AZ, 1981-1988 (27) 20-54 3164 6278 81-87 —
Pima Indian, AZ, 1981-1988 (27) =55 3164 31-53 44-74 —
Cherokee Indian, NC, 1982 (24) 18-27 104 — 59.1 —
American Indian, by region, 1985-1988 (22)
Southwest >18 132 30.8* 28.54 —
Plains >18 228 27.8% 35.724 —
West >18 112 22.%4 26.8* —
Other regions >18 220 24.6% 23.94 —
Navajo Indian, NM and AZ, 1986-1987 (26) 20-74 400 92.1 547 —
American Indian, national, 1987 (11) >18 6500 33.74 40.34 —
Zuni Indian, NM, 1987 (28) 20-39 595 33.8 56.2 40.0
Zuni Indian, NM, 1987 (28) 40-59 76 55.6 79.2 70.7
Alaskan Yup'ik Eskimo, 1987-1988 (23) >18 509 34.8 56.C° —
Alaskan Athabascan Indian, 1987-1988 (23) >18 107 29.8 55.¢ —
Navajo Indian, NM and AZ, 1988 (25) >20 250 33.1 50.7 —
Strong Heart Study, 1989-1992 (29, 30)
Pima, Maricopa/Papago, AZ 45-74 1446 67.0 80.0 275.0
7 Oklahoma tribes, OK 45-74 1449 65.0 71.0 70.C
3 Lakota tribes, ND and SD 45-74 1409 54.0 66.0 62.C
Navajo Health and Nutrition Survey, 1991-1992 (31) 20-39 380 37.¢ 62.¢ —
Navajo Health and Nutrition Survey, 1991-1992 (31) 40-59 233 250.0 69.¢ —
Navajo Health and Nutrition Survey, 1991-1992 (31) >60 164 9.6 61.¢ —

1Weight-for-height >95th percentile of National Center for Health Statistics (NCHS) reference population (32).
2BMI >85th percentile of second National Health and Nutrition Survey (NHANES 1) reference population (33).
3Weight-for-age >95th percentile of NCHS reference population (33).

4Self-reported height and weight.

5Greater than 120th percentile of desirable weight-for-height, NHANES | (34).

6BMI >85th percentile of NHANES | reference population (34).

"BMI >27 for males, BMI >26 for females.

eral fat distribution. Abdominal or central obesity is a significantrates of diabetes than those with WHRs <0.96. A WHR >0.98
and independent risk factor for CVD, diabetes, impaired glucoseas positively associated with diabetes in men from Oklahoma
tolerance, and hypertension (39). There are few reports on faind the Dakotas but was not significantly associated in Arizonan
distribution in obese American Indians; in these, associations dPima) men. Compared with diabetes, WHR was a less consis-
central obesity have been inconsistent across risk conditions (eggnt positive correlate of coronary heart disease, reaching signi-
CVD and type 2 diabetes), sexes, and tribes. In young Pima Indiicance only in women in the Dakotas, and was negatively
ans, waist-to-hip ratio (WHR), a measure of central obesity, waselated to coronary heart disease in Arizonan men (as were BMI
more strongly associated with diabetes than was BMI, which isnd percentage of body fat) (40).

a measure of overall obesity (27). The Strong Heart Study found The following section briefly reviews the relation of obesity
that obesity was almost always abdominal (40). Women in all 30 CVD and diabetes. It is beyond the scope of this paper to
Strong Heart centers with WHRs >0.96 had significantly highemddress relations with other health risks.
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Cardiovascular disease Navajos were glucose intolerant and therefore at high risk for the
Obesity is an independent risk factor for heart diseasedevelopment of diabetes in the future.
Although heart disease was rarely noted in American Indians The association of type 2 diabetes with obesity is well known.
earlier in this century, in the past decade CVD has become thHa the Strong Heart Study the rate of diabetes increased steadily
leading cause of death in American Indians (6). Several factonwith increasing BMI in both sexes (29). Obesity also relates with
may be responsible for this increase: decreasing incidences pérental diabetes, another strong risk factor for diabetes (47).
infectious disease, increasing incidences of diabetes mellitu©besity and parental diabetes increase diabetes incidence rates
and increasing incidences of obesity. CVD mortality rates andynergistically, with the highest rates seen in obese individuals
the prevalence of CVD risk factors, however, vary betweerwith at least one parent with type 1 diabetes. It is estimated that
American Indian tribes (3, 4). Northern Plains Indians consishalf of all incidences of type 2 diabetes are preventable by obe-
tently have had rates of CVD that equal or exceed average ratsgy control (48).
for the United States (4). Some of the southwestern tribes, such
as Navajo and Pima, have had low CVD mortality rates. How-
ever, studies suggest that the incidence of acute myocardiRETERMINANTS OF OBESITY IN AMERICAN INDIANS
infarction in these groups is increasing (41, 42). Although the etiology of obesity is multifactorial, both genet-
The Strong Heart Study investigated CVD and its risk factorscs and environment are clearly determinants (49).
in American Indians aged 45-74 y in the Dakotas, Oklahoma
and Arizona (30, 40). Analyses showed that the prevalence
coronary heart disease in American Indians was significantly and Studies of energy expenditure in Pima Indians suggest that a
independently related to percentage of body fat, age, diabetdsw metabolic rate may contribute to the aggregation of obesity
hypertension, smoking, and insulin and low HDL-cholesterolin families and that a low rate of energy expenditure is a predic-
concentrations. Diabetes was the strongest risk factor associateat of body weight gain (49, 50). Small decrements in resting
with coronary heart disease (40). metabolic rate can lead to excess accumulation of energy and
Obesity is also a risk factor for hypertension, and hypertensiothus weight gain and obesity. Recent research in Pima Indians
in turn is a risk factor for CVD, especially coronary artery diseasehas identified polymorphisms in thg-3 adrenergic-receptor
stroke, and peripheral vascular diseases (6). Although severgéne, which is believed to help regulate resting metabolic rate
studies have documented an association between hypertension amdl lipolysis (51). Individuals with a variant of the gene had
obesity in American Indian populations, their hypertension ratefower resting metabolic rates but were no more obese than were
are relatively low compared with US rates (6, 43). However, soméhose without. Thus, the influences of this gene on low energy
studies indicate that the prevalence of hypertension may bexpenditure and the development of obesity and type 2 diabetes
increasing in some tribes (44). Studies also indicate that hyperteare not yet clear. A study in 10-y-old Pima children did not find
sion and mean blood pressure may be increasing in younger Amex-lower resting metabolic rate, after adjusting for differences in
ican Indian populations (16, 45). Gilbert et al (19) reported higtbody size and composition, than in white Arizonan children (52).
blood pressure (>90th percentile) in 10% of adolescent Navajdhis suggests that environmental factors, eg, high energy intake,
males and 6% of females. There was also a positive relatiolow levels of physical activity, or both, may be the major con-
between body weight and blood pressure. When divided intdéributors to obesity in Pima children (52).
lower, middle, and upper thirds of BMI, systolic and diastolic The “thrifty gene” hypothesis (53) suggests that obesity
blood pressures were positively related with increasing BMI inresults from the introduction of a continuous and ample food
girls, and systolic blood pressure and BMI were related in boys. supply to people who have developed, through evolution, the
ability to store energy efficiently, permitting survival through
millennia of feast-famine cycles. Historically, for many Ameri-
Diabetes mellitus was rarely diagnosed in American Indiangan Indian tribes, periods of plentiful food alternated with peri-
until the 1930s, but it is now found in epidemic proportions inods of famine. Neel (53) hypothesized that individuals predis-
American Indian populations and is largely attributable to theposed to diabetes were able to survive by storing surpluses of
increasing prevalence of obesity (1, 29). In most Americarenergy as fat during plentiful periods and using energy more effi-
Indian tribes, diabetes has become a major cause of morbidigiently during times of food scarcity. With dramatic environ-
and mortality (1, 6). Diabetes is a risk factor for CVD and is alsanental changes, food became more consistently available and
the leading cause of lower extremity amputation and end-stagédestyles became more sedentary. The thrifty gene that had been
renal disease (1). The type of diabetes found in American Indiaan asset became a liability with the consequential increase in the
communities is almost exclusively type 2 diabetes. Amongncidence of obesity. Thus, obesity may be related to a thrifty
Strong Heart Study communities (adults aged 45-74 y), thenetabolism (53).
Pima-Maricopa and Tohono O’Odham tribes in Arizona had the
highest diabetes rates (65% in men and 72% in women). Thlénwronmental factors
prevalence of diabetes in Dakotan (33% in men and 40% in Although several studies suggest that genetic variables influ-
women) and Oklahoman (38% in men and 42% in women) Indience propensity toward obesity, behavioral and lifestyle condi-
ans, although lower than those in Arizonan tribes, are muchions related to diet and physical activity play a critical role in
higher than those reported for other US populations (29). Thboth the manifestation and degree of obesity (54). Most Ameri-
NHNS revealed that diabetes is an even greater health problesan Indian populations developed obesity only in the past 1-2
than previously realized in Navajo Indians (46). Over 40% ofgenerations, when a relative abundance of high-fat foods became
Navajos age@d 45 y were diabetic, although one-third of those available and rapid changes from active to sedentary lifestyles
were unaware of their condition. In addition, another 18% ofoccurred (6). Boyce and Swinburn (55) investigated the compo-

enetic factors

Diabetes
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sition of the traditional Pima Indian diet of 100 y ago. Using eth-4). About half (51%) of American Indians residing on reservations
nohistoric literature and traditional recipes, they estimated thaand trust lands were living below the poverty level in 1989 (59).
the traditional diet consisted ef70-80% carbohydrate, 8-12%
fat, and 12-18% protein; the current Pima diet consistsddf= Developmental factors
carbohydrate, 35% fat, 15% protein, and 3% alcohol (55, 56). It has been speculated that the increasing rates of diabetes dur-
Despite the widespread obesity in American Indians, there i;ig pregnancy may account for some proportional increase in
a paucity of data on their dietary and physical activity patternghildhood obesity (18). Sugarman (60) reported that the prevalence
(10). Several dietary practices that may contribute to obesitpf diabetes during pregnancy in Navajo women was about twice
have been identified, including the wide use of butter, lardthat in the general US population. The longitudinal studies of dia-
whole milk, fry bread, and fried meats and vegetables, as well dsetes in the Pima community have revealed that the offspring of
the generous use of fats in the preparation of beans. Sweets andmen who had diabetes during pregnancy, on average, were more
snacks may account for high energy intakes in some groups (1@bese, had higher glucose concentrations, and had more cases of
Gilbert et al (19) reported that Navajo adolescents consumediabetes at an earlier age, than the offspring of women who devel-
sweetened soft drinks at more than twice the national average. tped diabetes after pregnancy or who remained nondiabetic at fol-
addition, many of the commodity foods that are used widely ifow-up (61). The offspring of diabetic women had higher weights-
American Indian populations are high in fat as well as energyfor-gestational age at birth, and at follow-up had higher
The NHNS found that, in Navajos, intake of fruit and vegetablesveights-for-height than did the offspring of the other 2 groups. Pre-
was low and intake of fats was high (57). Major factors affectingnatal exposure to the diabetic intrauterine environment appears to
food choice in the Navajo were cost, availability, and shelf life.have lasting effects on the anthropomorphic and metabolic devel-
Most families have limited cash resources and purchase food mpment of the offspring (61). It is postulated that a hyperglycemic
the reservation where selection is limited. Many families shopntrauterine environment may cause fetal adaptation to an excess of
infrequently and do not have refrigerators; thus, perishable itemfsiels or nutrients supplied during gestation, thus mediating obesity.
such as fresh fruit and vegetables must be consumed quickly
(57). Decreased physical activity may also contribute to the
development of obesity in American Indian children. Fontvieille PREVENTION OF OBESITY
et al (52) assessed physical activity in Pima Indian and white The high prevalence of obesity in American Indian adults,
children living in Arizona and found that the Pima children spentcoupled with the difficulty in successfully treating adult obesity,
more time watching television and had less involvement impoints to the urgent need for developing prevention programs
sports than did the white children. aimed toward children. There is little research available on pre-
A recent study by Ravussin et al (58) compared the probableention. However, there are several reasons to target children for
impact of the environment on the prevalence of obesity anthealth behavior interventions. Developmentally, they are at a
type 2 diabetes in Pima Indians of Arizona and members of aritical stage for learning health information and skills (ie, it may
small population with Pima ancestry (in which separationbe easier to establish healthful habits during childhood than later
occurred 700-1000 y ago) living with a more traditional Amer-in life, and older elementary schoolchildren are particularly
ican Indian lifestyle in a remote area of northwestern Mexicoreceptive to health education programs that emphasize skills
They found that obesity and type 2 diabetes were less prevaletraining and family involvement) (62). Obesity during adoles-
in the Mexican population than in the Arizona Pimas. Theseence is a strong predictor of obesity in adulthood (39, 63-65).
findings suggest that, despite a potentially similar genetic preFurthermore, a recent study found that overweight in adoles-
disposition to these conditions, a traditional lifestyle, characcence predicted a broad range of adverse health effects that were
terized by a diet including less fat and more complex carbohyindependent of adult weight after 55 y of follow-up (66).
drates and by greater energy expenditure in physical activity, The literature on obesity prevention has suggested that spe-
may protect against the development of obesity, type 2 diacific behaviors may be associated with obesity: consumption of
betes, and CVD risk factors. a high-fat diet, over-consumption of energy, and physical inac-
tivity (67—-69). Both clinical and animal studies support the
hypothesis that a diet high in fat facilitates the development of
Low socioeconomic status is one of the most powerful riskobesity (70—72). Therefore, altering the diet composition to one
factors for poor health outcomes (2). Low-income populationshigher in carbohydrates and lower in fat30% of energy from
across all age groups have higher rates of mortality and morbidat) may be an effective public health approach to prevent obe-
ity from almost all diseases and conditions (4). Higher-thansity (2). Likewise, increasing children’s physical activity is crit-
average rates of obesity have also been linked directly with lowical in considering prevention approaches because physical
income status. For example, in NHANES I, overweight affectedactivity is a major component of total energy expenditure (73).
37% of all adult women below the poverty level compared withThe potential of primary prevention of obesity hinges on helping
25% of those above the poverty level (2). People in loweryoung people and their families develop new lifestyles and cre-
income groups are also more likely to have higher intakes ofiting supportive environments in which to promote healthful eat-
total fat and lower intakes of fresh fruit and vegetables (2). ing and physical activity (69, 74). Relatively few health educa-
American Indians are disadvantaged economically comparetion interventions directed at preventive health behaviors in
with the general US population. The 1990 US Census indicateAmerican Indians have been reported in the literature, and none
that 31% of American Indians were living below the poverty level,specifically on primary prevention of obesity (75).
which is 2.5 times higher than the comparable US all-races figure Developing obesity-prevention programs in American Indian
of 13% (4). In 1990, the median family income of American Indi-communities presents numerous challenges. Poverty is perva-
ans was $21750 compared with $35225 for the total populatiogive in many American Indian communities, and access to a

Economic factors
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lower-fat food supply is limited (10). The US Department ofto program success. The success of such programs depends on an
Agriculture food distribution program provides high-fat com- understanding and appreciation for cultural differences such as
modity foods such as canned meats, cheese, butter, shortenit@nguage, history, traditions, and food preferences. Historically,
and oil to Indian reservations. Although canned vegetablesAmerican Indians have been studied and written about by non-
fruit, fruit juices, and cereal and grain products are also proindians, who have often drawn conclusions based on limited con-
vided, personal preferences and preparation methods oftdacts and ethnocentric views. This history has naturally resulted
result in diets that are too high in fat (76). The recent proliferain a varying sense of distrust and protectionism by American
tion of fast-food restaurants and convenience-food markets omdians. In view of this, equality and respect must be the basis on
and near reservation communities also encourages the cowhich to build a successful intervention program.

sumption of high-fat foods (10). The lack of community recre- American Indians on the Pathways research team developed
ational or exercise facilities (eg, YMCAs, health clubs, andthe following recommendations that are important to consider in
parks) and walking, jogging, or biking paths may discourageany reservation-based intervention program.

physical activity. Clearly, the serious economic difficulties and 1) Develop an early and timely relationship with the govern-
geographic isolation create many challenges for health promo-  mental structure and processes of the nations involved. It is
tion efforts. Yet we feel there are also many areas of strength on  important to recognize the sovereignty of Indian nations
which to build health-behavior change programs, including and that research can only be done with their full coopera-
communities of strong extended family ties and community tion and ongoing participation.

involvement; a traditional heritage of strength, wellness, and 2) Recruit and hire committed, responsible American Indians
healthful native foods; cultural values of sharing and family to best ensure that the program meets the needs of the tribe
cohesion; and a high valuation of children. or community involved. Communities are more responsive
when there is trust and involvement from known and
respected American Indians. Persons raised on a reserva-

~

School-based obesity-prevention programs

Schools are potentially viable delivery systems for pro- tion, who understand the day-to-day challenges within the
grams aiming to prevent or reduce childhood obesity in Amer- communities (eg, economic, resource, family, and dis-
ican Indian children (77, 78), providing easy access to chil- tance) and are committed to working with American Indi-

dren and the opportunity for continuous and concentrated ans, are preferred. Because it is difficult for non-Indian
contact, cost-effectiveness, and a natural environment in which ~ researchers to learn about the native culture and values by

childhood interventions can take place (75). Because Ameri- briefly visiting a reservation or by reading about it, pro-
can Indian children on reservations generally eat 2 meals/d in  grams staffed by American Indians are more likely to be
school, the school cafeteria can be a natural avenue for chil-  sensitive to the culture and acceptable to tribal members.

dren to learn and practice healthful eating patterns. Obesity- 3) Recognize that the training, education, and mentoring given
prevention programs can be also be incorporated into other  to local study staff members will extend beyond the life of
aspects of school, including physical education, classroom the project. These persons can assist their own community

curricula, family involvement, and social support from teach- members during the project, and they can continue that

ers and peers. School-based programs can contribute toward assistance in future projects. This philosophy will help fos-

developing policies and shifting social norms for physical ter a collaborative relation between academic institutions

activity (increasing energy expenditure) and for healthful eat- and American Indian communities and tribal governments.

ing (balancing energy intake). 4) Foster open and clear communication with all persons
Although school-based primary obesity-prevention programs involved rather than a hierarchical method.

have been few, several school-based weight-control programs for 5) Recognize that cultural sensitivity is critical when working
overweight children have had successful results (77, 78). Parcel et  with American Indian people.
al (77) reviewed school-based obesity-prevention or -reduction Clearly, intervention strategies need to be culturally relevant
programs and provided the following 6 guidelines for the develand sensitive because of the integral role that culture plays in
opment of such programs in schools: interventions should shaping health-related attitudes and behaviors. Essential to the
include components directed both at food intake and energyuccessful development and implementation of research-based
expenditure?) the dietary component of interventions should pro-intervention programs is a partnership among tribal governments,
vide for parental involvement and for behavioral and environmenAmerican Indian organizations, health services, and research
tal modification;3) the energy expenditure component shouldcommunities. There is much to be gained from such partnerships
emphasize continuous, lifelong self-management skills anéh improving the health of American Indian populations.
energy-expending activities rather than the competitive activities
characteristic of many physical education programs in schdjols;
the involvement of food-service personnel in food purchasing an§UMMARY
preparation policies is essenti&l; self-monitoring of both diet American Indians have a high prevalence of obesity in all age
and exercise appears to be an important skill to be developed groups and in both sexes. The high prevalence of type 2 diabetes
children, for reinforcement and feedback in the learning processnd increasing rates of heart disease in American Indians con-
and 6) peers should be involved to help build both a supportivdirms the adverse effects that obesity has in these communities. It
social climate and social standards for diet and exercise. is well established that obesity in adults is difficult to treat. Thus,
prevention should be a high priority in obesity research (67, 69).
Obesity is increasing in all races in young Americans. Because
The involvement of American Indians in the design and imple-American Indians have a higher prevalence of obesity, they may
mentation of community-based intervention programs is cruciabe affected disproportionately by obesity-related morbidities.

American Indian involvement in prevention programs
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Because dietary and physical activity practices that are
learned at a young age may be carried into adulthood, establish-
ing healthful patterns at an early age is important. Thus, pro-19-
grams should be targeted at youth. To prevent obesity, dual
actions are needed in nutrition and physical activity to help
youth and their families balance energy intake and expenditure.
Schools can play an important role in the prevention of obesity
by teaching and modeling healthful behaviors and complement-
ing efforts at home. To be effective, interventions must be cul-21.
turally sensitive, grounded in cultural traditions and values that
promote health and well-being, and developed with full partici-
pation of the American Indian communities. ¢ 22.
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