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Ol .y is one of the most serious public health problems facing American Indian youth and it

has grave implications for immediate and long-term health.



health consequences of obesity.
Discussion: Obesity is now one of the most serious public health problems facing American
Indian children, and it has grave implications for the immediate and long-term health of
American Indian youth. Unless this pattern is reversed, Amedcén Indx'an populations wil] be
burdened by an increased incidence of chronic diseases. Intervention studies are urgently nee'ded
in American Indian communities to develop and test effective strategies for obesity prevention
and treatment.

Conclusion: To be effective, educationa] and environmentaj Interventions must be developed

with full participation of the American Indian communities.

Key words: obesity, American Indian, prevention, children, diet, physical activity, cardiovascular

disease, type 2 diabetes
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The health and nutr tional status of American Indian children has changed dramatically

over the past 30-40 years. Prior to the 1970s, underwevight and dietary deficiencies were major
health issues affecting large numbers of children (1-4). The findings from the 1969 Nationa]
Conference on N utrition, Growth and Development of North American Indian Children indicated
that suboptimal nutrition and low weight-for-height were major health problems among
American Indian children (1, 3). For example, in a survey of 167 Navajo preschoolers, nearly
one-third had weights less than the third percentile (5). Among the Navajos in Lower
Greasewood, Arizona, over three-fourths of children had weights and heights less than the 50th
percentile (6). In Apache children in Arizona, about 40% had heights below the 10th percentile
and 18% had weights below the 10th percentile (2). In al thesurveys}, growth rates were reported
to be well below the nationé.l reference. By the late 1970s public health efforts had drastically
reduced the prevalence of underweight and growth retardation in American Indian children.
Pc ® changes in nutritional status were attributed to better nutrition, increased food
avaz\fé’bility, food assistance programs, improved health care, and prevention and treatment of
infectious and chronjc diseases (2, 3). |
Currently, growth retardation and anderweight are not problems for the majority of
’oung American Indian children, The 1994 Pediatric Nutrition Surveillance System, conducted
y the Centers for Disease Control and Prevention (CDC), included data on 112,586 American
ndian children under the age of five years. Less than 2% of the children were considered
nderweight (wej ght-for-height < 5* percentile). However, 13% of the young children were
onsiderad overweight (weight-for-height > 95th percentile) (7). This indicates that the
bstantial reduction in pediatric undernutrition has besn accompanied by a rapid increase in
1ldhood obesity (4, 8).
Obesity has now emerged as one of the most serious public health problems facing
nerican Indian children and adolescents, and it has grave implications for the immediate and

s a health of American Indian youth. Unless this trend is reversed, American Indian
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populations will be burdened by an increased incidence of chronic diseases, such as type 2
diabetes mellitus, cardiovascular disease (CVD), gallbladder disease, joint diseases, and some
cancers (9). This article presents an overview of the prevalence of obesity in American Indian
children, the health consequences of obesity, and the urgent need for effective prevention and
treatment strategies.

PREVALENCE OF OBESITY |

For the United States population prevalence estimates of overweight and obesity are
usually derived from natonally representative surveys, such as the National Health and Nutrition
Examination Surveys (NHANES) which are conducted on an ongoing basis. However,
NHANES does not include in its sampling design American Indians living on reservations.. The
most complete health data for American Indians are from Indian Health Service (IHS) sources,
which reflect the IHS service population, derived from ambulatory and inpatient data. The IHS
service population comprises approximately 60% of all American Indians residing in the United
States, primarily on reservarions in 35 states. The [HS compiles annual regional and national
statistics for its service and user populations (10, 11). Unfortunately, age-specific overweight and
obesity prevalence rates are not availabje through the IHS. Thus, few truly representative surveys
of obesity prevalence exist for the American Indian population.

Several recent review articles have summarized the studies on prevalence of obesity in
American Indians (8, 12, 13). These reviews indicate that obesity in American Indian
communities is widespread, although there is considerable variation across tribes. Obesity rates
for American Indian children, adolescents and adults tend to be higher than corresponding rates
for the general U.S. population (8, 12, 13). The following section highlights some of the
population-based studies on obesity prevalence in American Indian adults and children.

cult

Studies of American Indian adults, conducted after 1970, indicate a high proportion of

obesity (8, 12). Data from the Strong Heart Study show a high prevalence of overweight among

American Indian adults aged 45-74 years from several tribes in Arizona, Oklahoma and

enm e g
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N "South Dakota (14). American Indians in Arizona had the highest prevalence of
ov  eight, with 75% of the adults being overweight (Body Mass Index (BMI) >27.8 for men
and >27.3 for women), followed by 70% of the Inchans in Oklahoma and two-thirds of those in
the Dakotas. In another study, the prevalence of overweight in Pima Indians in Arizona ranged
from 61% to 78% in men aged 20-64 years, and from 81%.- 87% In women of the same age (15).
The Navajo Health and Nutrition Survey (1991-1992) conducted on a representative sample of
reservation households found that two thirds of Navajo women (ages 20-59) were overweight
(BMI >27.3) and one-third of N avajo men (ages 20-39) and one-half of Navajo men (ages 40-59)
were overweight (BMI > 27.8) (16). Among the Navajo, the increase in overweight has been
rapid within the past 40-50 years. In 1953, the prevalence of overweight was less than 5% among
males and only 15% among females between the ages of 15 and 45 years (17).

Other studies also have shown that obesity is increasing among some American Indian
adult populations. The Behavioral Risk Factor Surveillance System, a population-based
tel”  ne survey, compared trends in BMI for American Indian men and women residing in
urbair areas and on resarvations in the Dakotas, New Mexico, Arizona, Washington and Oregon
from 1983 1996 (18). The results showed that among women in all the regions surveyed and
men in the Dakotas, average adjusted BMI increased significantly in a linear fashion by 0.1to
0.2 BMI units each year (about 0.7-1.4 Ib) from 1985 to 1996 (18).
Children and Adolescents

There have been several studies on the prevalence of overweight in American Indian
children, however, most of these have had relatively small sample sizes. The following studies
are particularly noteworthy because of the large number of children included in the sample and
nclusion of several reservations. Data from the 1999 CDC Pediatric Nutrition Surveillance
System (19) on 30,630 American Indian Children aged 24-59 months showed that 29.3% had a
3MI-for-age gfeater than the 85® percentile and 13.7% had a BMI greater than the 95*
ercentile. This data indicates that obesity in American Indian children appears to begin early in
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In 1990, a nationa] survey on height and weight starys of 9,464 American Indjan
schoolchildren (ages 5-18) living on or near Indian Téservations, was conducted by IHS, CDC,
and tribal nutrition programs in nine IHS service areas (20). The overall prevalence of
overweight in the American Indian children (BMI > 85:h percentile of the reference population)
was 39% for age and gender based on NHANES IT reference data. Findings from the Navajo
Health and Nutrition Survey ( 16)(1991-1992) showed that among 160 adolescents aged 12-19,
35% of the boys and 409 of the girls weres overweight (BMI >85th percentile for NHANES 11,

A large study on obesity prevalence in American Indian schoo] children was recently
conducted through the Aberdeen Area Ihdian Health Service and involved children from 16
tribes in four Midwestern states (21). Height and wej ght were measured on 12,539 Indian
children ages 5-17 Years attending 62 schools on or near reservations in South Dakota, North
Dakota, Iowa, and Nebraska, Age-adjusted prevalences of overwei ght (BMI > 85th percentile for
NHANES II) were 39% for boys and 38% for girls. The age-adjusted prevalences of obesity
(BMI >95th percentile) for boys and girls were 22% and 18%, respectively. In general,
prevalence of overweight and obesity did not markedly differ by age or gender. This study
showed that even at the youngest school ages, overweight in American Incﬁian youth was more
than twice as lika] ¥ than for U.S. vouth overall, and obesity was more than thres times as
prevalent.

National Ssurveys have documented a secular trend of increasing overwe;j ghtin American
youth in genera] during the past 30 years (22). This trend is also evident in American Indian
youth. A recent study (23) examined secular changes in prevalence of overwej ght in Navajo
youth in cross-sectional data from 1955-1997. In 1997, about 41% of the 526 Navajo boys and
girls, 6-12 years of age, had BMIs 285th percentiles of US reference data. Compared with the
two previous studies on Navajo youth in 1955 and 1989, the most recent sample had Ia.rgerA
weights and BMIs. The estimated rate of secular change in weight was about 1.5 kg per decade
in younger boys and girls, and about 3 kg per decade in older boys and girls. The estimated rate

of secular change in BMI was 2bout 0.5 - 1.0 units/decade between 1955 and 1997.



HF -H CONSEQUENCES

effects of child or adolescent obesity on adult mortality and morbidity (30, 31) and none have

cally with American Indian youth. The following section briefly reviews health

cOnsequences of pediatric obesity in Indian children and adolescents, specifica

been done specifi

lly related to type
 diabetes, CVD risk factors and psyvchosocial

Cvpe 2 Diabeteg

‘abetes mellitus is epidemic among some American Indian

factors.

populations, and s strongly

ssociated with the high prevalence of obesity (24, 32). Diabetes constitutes the major chronic

sease problem in many Indian communitjes. The chronic complications of diabetes include

celeratad development of CVD, end-stage renal disease, loss of visua] acuity and limb

1putations. All of these complications contribute to the excess morbidity and mortality in

lividuals with diabetes (33). Almost all American Indians with diabetes have type 2, which is

iracterized by insulin resistance, obesity, a sedentary lifestyle, and sometimes by impaired

ulin secretion (28, 34).
The prevalence of type 2 diabetes has been increasing among American Indians (34).

ling to this disturbing trend in adults are the recent reports of the emerging problem of type 2

eles in American Indian children and adolescents (33

idered rare in children:



explained most of the increase in diabetes prevalence OVer time in Pima Indijan children (36).
Exclusive breastfeeding of infants for at least two months appears to be a protective factor and is
associated with a lower rata of type 2 diabetes in Pima Indians up to age 40 (36).

Diabetic Pima Indian children were found to have a very hj gh prevalence of CVD risk
factors, including severe obesity (85%), hypercholesterolemia (7%), microalbuminura (22%),
and hypertension (18%) (36). A follow-up study of Pima children with type 2 diabetes conducted
When they were between 20-29 years of age showed the fnedian glycosolatad hemoglobin was
12¢%, indicating poor diabetes control, and there was an increase in the number of CVD risk
factors. Further, 60% had microalbuminuria and 17% already had macroalbuminuria (36).

The increasing prevalence of type 2 diabetas in American Indian children and adolescents

related to the duration of the disease (37). Children who develop type 2 diabetes are at greater

risk for earlier development of microvascular (e.g., visual, neurological, and renaj impairment)

and macrovascular (e.g. hypertension, hyperlipidemia, cardiovascular disease) complications



th : individuals who are diagnosed as adults (28). Bennett (37) estimates that by 35 or 40

ye _ of age, young people who are diagnosed with type 2 diabetes during childhood may
experience serious or end-stage vascular complications. This highlights the urgent need for
diabetes and obesity intervention and prevention programs. The characteristics of children and
adolescents who develop type 2 diabetes are not completely known or understood. Nevertheless,
obesity, diet, sedentary lifestyle, and in utero exposure to diabetes are potentially modifiable
factors that are important components in the development of the disease and could be targeted
for intervention (28).

Cardiovascular Disease Risk Factors

Cardiovascular disease was not considered 2 major health problem for American Indians
until the latter part of the twentieth century (38, 39) However, IHS data now indicate that CVD is
the leading cause of death afnong American Indians, and it becomes so beginning at age 43,
compared with age 65 for the general population (10, 39). Currently, CVD mortality rates appear
to creasing, possibly due to the high prevalence of diabetes (38, 39). Analyses from the
Strong Heart Study (40) showed that prevalent coronary heart disease among American Indian
adults was significantly and independently related to age, diabetes, percentage of body fat,
hypertension, smoking, insulin, and low high-density lipoprotein concentrations. Diabetes was
the strongest risk factor associated with coronary heart disease.

CDC recently analyzed data from the 1997 Behavioral Risk Factor Surveillance System
to characterize the prevalence of risk factors for CVD (hypertension, current cigarette smoking,
high cholesterol, obesity and diabetes) in American Indians (41). The findings indicated that
64% of men and 61% of women reported they had one or more CVD risk factors. The prevalence
>f having one or more CVD risk factors increased with age and varied inversely with level of
2ducation. These results may underestimate the true prevalence of CVD risk factors because this
s a self-report survey, dependent on participants knowing their risk factor profile; and also the
data are collected by telephone. Persons without telephones are more likely to be of lower

0L ynomic status and to have higher risk of disease (41)
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Several studies have shown that overweight white and black children and adolescents are
at a substantially increased risk for adverse levels of several CVD risk factors such as blood .
lipids, insulin, and blood pressure (42-44). The few studies with American Indian youth have
found similar results. Among Navajo adolescents aged 12-19 years, BMI was associated with
adverse levels of lipids, lipoproteins, blood pressure and glucose, with overweight adolescents
having a five fold greater risk for elevated triglyceride levels (>95th percentile) than other
adolescents (29). Associations with levels of total/HDL cholesterol and systolic blood pressure
were also strong, with correlation coefficients of 0.5 to 0.6. Gilbert and colleagues (45) examined
the relationship between blood pressure and anthropometric measures in 481 Navajo males and
females aged 13-18 years. Systolic blood pressure and diastolic blood pressure increased
significantly with increasing quartiles of BMI for both girls and boys. Another study with 103
Plains Indian children in Oklahoma found thar 13-19 year olds in the highest quartile for BMI
had higher triglyceride, cbolesterol, and LDL cholesterol levels compared with those in the
lowest quartiles (26).

Psvchosocial Consequences

Reviews of the health risks of child and adolescent obesity have found that the most
widespread consequences of childhood obesity are psychosocial, including weight discrimination
and stigmatization, body dissatisfaction, and in some studies, poor self-esteem (30, 31). It is
believed that these psvchosocial consequences result from the societal value placed on thinness
as the ideal body form. However, the majority of studies examining psychosocial consequences
of obesity have been done with white populations. Therefore, it is unclear if there are any
adverse social or psychological effects related to obesity in American Indian youth. Weight
attitudes, norms, body image concepts, and standards of attractiveness are believed to be strongly
influenced by sociocultural factors. It has been purported that certain cultures may be more
accepting and tolerant of a larger body size and less likely to relate to t1'1e thin female body image

portrayed in the Western media (46, 47).
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W heir weight, worry about being overweight, and commonly use unhealthy weight contro]
methods (48-51). The Indian Adolescent Health Survey, with more than 12,000 youth, found that
50% of adolescent girls reportad being dissatisfied with their weight, and 44% were worried
about being overwe; ght. Almost half of the girls had been on a weight-1dss diet in the past year,
and 27% reported they had self-induced vomiting at some tirﬁe in an attempt to lose weight (51).
Girls who falt overweight were more likely to diet compared with those who felt normal weight
or underweight. The Minnesota Adolescent Health S urvey examined ethnic differences for
dieting, binge eatin &: and weight control methods among adolescent females (52). Prevalence of
chronic dieting, self-induced vomiting, laxative use, binge eating, and body pride were similar
among American Indian girls and white girls. Davis and Lambert (48) surveyed roughly 2000
Southwestern American Indian fifth graders and found that about two-thirds of all students (59%
of girls and 63% of boys) had tried to lose weight. Among overweight students, 82% had

aue  “ted weight loss. Heavier children were also Jess satisfied with their bodies.

— There are few studies documenting the impact of being overwe; ght on the psychosocial
weIl-being of American Indian youth. Data from the Indian Adolescent Health Survey (49)
reported that overwej ght adolescents were concerned and dissatisfied with their weight, but they
did not appear to have any negative psychosocial sequelae (suiéidal ideation, peer concerns or
future job concerns) as a result of being overwe; ght. The findings that many overweight Indian
hildren and adolescents are dieting, dissatisfied with their weight and are engaging in unhealthy
veight control behaviors have implications for obesity prevention programs and highlight the

ed for interventions focusing on healthful weight control behaviors and promoting a healthy

2If-image.

ONTRIBUTING FACTORS



Obesity is the result of complex interactions between genetic and environmental factors
(53). A considerable amount of research on the genetics of obesity has been reported in the past
few years. The most recent obesity gene map indicates that there are over 100 genes or marker
loci that have the potential to influence obesity (53). While genetic factors are important in the
etiology of human obesity, little is known about the role of genetic factors in determining
interindividual differences and the response of body mass and body fat stores to chronic
alterations in energy balance (53). It is anticipated that major advances will occur in the comning
years in the identification of the genetic and molecular causes for susceptibility to obesity and
insights as to how genetic and environmental factors interact to produce obesity.

While it is possible that single or multiple gene effects may cause overweight and obesity
directly, this does not appear to be the case in the vast majority of people. Rather, it is believed
that the genes involved in weight gain increase the susceptibility or risk of an individual to the
development of obesitv when exposed to an adverse environment (34). The rapid increases in
obesity rates in American Indians over recent years suggests that environmental and societal
factors are operative in a population that is genetically susceptible to the development of obesity.
It has been suggested that the environment contributes substantially to obesity and that the ability
to regulate food intake according to energy expenditure is difficult in an environment where food
1s abundant, high in energy density, inexpensive, and good tasting (55). American Indians
developed a high prevalence of obesity only in the past few generations, as tribes shifted from a
traditional subsistence lifestyle and a low-fat, high-fiber diét, to a sedentary lifestyle and a
Western diet that is high in fat and sugar (8, 24, 253, 56).

The “protective” effacts of a traditional lifestyle have been documented in an interesting
comparison between the Pima Indians from the Gila River reservation in Arizona and the Pima
Indians living in an isolated mountainous region of Northwestern Mexico; these two groups were
separated 700-1000 years ago (57). The traditional lifestyle of Mexican Pimas includes a diet
lower in animal fats and greater energy expenditure from physical labor compared to the present

Pima Indian lifestyle in Arizona (58, 59). Mexican Pimas had an average of 23 hours/week of
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( ationél physical activity (in the past year), whereas the Arizona Pimas had less than 5
howis/week. Fat intake as a percentage of total energy intake was 26% for the Mexican Pimas
and 35% for the Arizona Pimas (59). Obesity (BMI>30) was present in only 13% of the Mexican
Pimas, whereas 69% of the Arizona Pimas were obese. The prevalence of type 2 diabetes in the
Mexican Pimas was only one sixth of that in the Arizona Pima Indians (59). Thesé results
suggest that the lower prevalence of obesity and type 2 diabetes in the Mexican Pimas, a
population believed to be genetically similar and susceptible to these conditions, is strongly
influenced by environmental factors (59).

There are relatively few data on the association between dietary and physical activity
patterns to obesity in American Indians (8, 12, 13). Several dietary practices may contribute to
obesity, including the wide use of bu;ter, lard, whole milk, fry bread and other fried foods, soft
drinks, and low intake of fruits and vegetables (56, 60, 61). Several studies (37, 62-63) have
shown that many American Indians, both children and adults, are not physically active on a
I " basis.

- Other factors besides diet and physical activity may also be important in the development
of childhood obesity. Exposure to the diabetic environment in utero appears to be an important
determinant of both later obesity and typé 2 diabetes in childhood and adolescence (36, 66).
Infants bom to Pima Indian mothers who were diabetic during pregnancy were more likely to
become obese during childhood than were their siblings born before the full manifestation of
their mother’s diabetes (66). It is speculated that a hyperglycemic intrauterine environment may
cause fetal adaptation to an excess of fuels or nutrients supplied during gestation, thus mediating
later obesity (66).

Several studies have examined metabolic characteristics in the development of obesity,
however, currently there is little evidence to support a role of energy expenditure in the
development of child obesity (67). It does not appear that energy expenditure or metbolic rate is
sigr’“rantly different beﬁveen American Indian or white children (64, 68).

PR. _ NTION OF OBESITY: AN ECOLOGICAL APPROACH
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pr T definition, the selection of targets of change, and in specification of appropriate

inl__ zntions, implementation, and evaluation. The process of using ecological strategies is one
of consensus building and community involvement (72). An ecological model is consistent with
Native American beliefs that an individual’s health and well-being is interrelated to the health of
the family, community and the environment (73). An ecological or social environmental
perspective provides a promising model for obesity prevention efforts in American Indian
comumunities.

Within this context, efforts to prevent obesity should work towards producing an
environment that supports healthy eating and physical activity throughout the entire community.
While strategies to address the environmental influences of obesity have not been empirically
tested, several approaches have been proposed. Low-income American Indian communities, in
particular, need supportive environments with improved access to healthier food choices, and
safe, affordable physical activity opportunities. Physical activity opportunities may include
ac hle neighborhood centers with facilities for physical activity, community sports and
recreation programs, well-maintained playgrounds and recreation fields with adequate
equipment. and community trails for hiking, bicycling, and physical fitness. Regular physical
education and nutrition education in schools should be a high priority. Healthy eating
opportunities should include high quality and affordabie fruits and vegetables and lower-fat food
choices in grocery stores and trading posts. Healthy foods must be available in fast-food venues,
through the school food service, in vending machines and at community events, such as pow

wows. The USDA commodity food package while improved over the past 10 years still needs to

———

offer a greater variety of healthful foods.

RESEARCH DIRECTIONS

Many community and school intervention trials for diet and physical activity-related

L

chronic diseases have resulted in null, small or modest effects (74, 73). School-based tobacco use

orevention trials have also had disappointing long-term results (76). Baranowski and colleagues

75, < that positive outcomes in chronic disease prevention trials have been weak in
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comparison to the resources involved, including substantial funding, multiple years of
intervention, large samples, use of state-of-the-art theory, sophisticated statistical models and the
expertise of leading health behavior researchers (75). They suggest two major reasons why
interventions are not attaining the desired level of change in behavioral outcomes: 1) current
theories do not fully predict behavior or behavior change; and 2) interventions are not
substantially effecting change in the mediating variables. There is a need for aibetter theoretical
understanding of what factors affect dietary and physical activity behavior change and the
psychosocial and biobehavioral mechanisms that influence these behaviors. The use of a
polytheoretical approach may enhance the predictiveness of behavior and increase the possible
effectiveness of interventions (74, 75). There is also a need for more research on mechanisms
that might explain how changes in psychosocial variables could affect outcome behaviors, that is
a focus on the mediating variables. Moderated and mediated models will more accurately reflect
the nexus of dynamic and modifiable risk and protective factors at the individual and contextual
levels (77).

New directions for prevention and behaviora] research must include ways to change the
macroenvironment and thereby change eating patterns and physical activity (70). Small-scale
projects and pilot studies are needed to learn how to measure and intervene on selected
environmental variables (70). Differences in access to healthful foods and opportunitie§ for
physical activity may be among the factors related to the prevalence of obesity in low-income
communities (70). Thus, environmentally focused and community-based research to intervene on
these factors is needed.

In addition to a broader environmental perspective for modifying behaviors, more
innovative ways to reach and involve families are needed. Strategies for changing the home
environment (e.g. reducing television watching, medifying portion sizes or food preparation
methods) need to be developed. There is some evidence that tailored messages and stage-based
programs may be effective in affecting behavior change; such approaches include motivational

interviewing. negotiation skills and personalized tailored interventions (78-80). These
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i1 ntions have not been attempted in American Indian communities nor have they been
utir=2d in obesity prevention research. Pilot projects should be carried out to determine the
practicality and appropriateness of specific intervention strategies. There is also a need for more
research on understanding the behavioral risk factors for obesity to help guide interventions. The
involvement of American Indians in the design and implementation of cbmmunity-based
intervention programs is critical to program success. The Pathways study offers a model of
successful collaboration between reseafchers and American Indian communities (81).
Currently, there is insufficient information on prevalence rates of obesity among the
various American Indian tribes. Surveillance measures need to be developed to document age-
specific prevalence rates for overweight and obesity and to track progress in decreasing obesity
at a population level.
CONCLUSIONS

Childhood obesity in American Indians is a serious public health problem based on its
hig’ ralence, increasing rates over the past few decades, and the associated health dsks. All
indic;ions are that the current generation of Indian children will face an increased burden of
obesity-related chronic diseases, including type 2 diabetes and heart disease at increasingly
younger ages, thereby affecting productivity and quality of life for individuals, families and
communities, and resulting in burgeoning health care costs.

Obesity is a multi-factorial chronic disease stemming from complex interactions between
zenes and an environment characterized by positive energy imbalance due to sedentary lifestyles
ind ready access to an abundance of palatable food. However, dietary and physical activity
rehavioral risk factors are modifiable and can be targets for change in obesity prevention and
atment efforts. Since treatment of obesity in adults has largely been unsuccessful, the effective
revention of obesity in children is all the more imperative. Currently, little research is available
1 prevention of child and adolescent obesity. The Pathways study (8 1) is the largest and most
dmpre=ensive prevention study conducted with American Indian children. The behaviorally

ised.  .-component intervention, grounded in Native American values of health and
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wellness, and with the active involvement of Native Americans in all aspects of the stﬁdy,
provides a model for future research,

While obesity may aépear especially intractable, recent gains achieved among a number
of tribes in reducing morbidity and mortality associated with certain conditions and diseases
provide testimony and hope to the possibility of reversing the obesity epidemic. Improvements in
Indian health since 1973 include decreases in mortality rates of infants, tuberculosis,
gastrointestinal disease, accidents, pneumonia, influenza and alcoholism. These changes have
resulted from efforts of concerned Indian communities and families who embraced and promoted
effective prevention programs (82). These successes should spur similar efforts to combat the

obesity and diabetes epidermnics.
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