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ABSTRACT 

This research examined obesity in a Southwest Native 

American Tribe by utilizing data obtained from Indian Health 

Service regarding individuals who used their health clinics. 

Sixteen cohorts, ranging in age from 3 to 75 years, were 

studied across the four years of 1971, 1976, 1981, and 1986. 

This was an exploratory study designed to investigate four 

areas related to obesity in this Tribe: (1) Weight and 

height norms, (2) prevalence of obesity, (3) factors 

predictive of adolescent obesity, and (4) health risks 

associated with obesity. 

The results indicate that this population of Southwest 

Native Americans generally weigh more and are shorter than 

national norms, which results in significantly greater BKIs. 

Norms for weight, height, and Body Mass Index (8MI) 

were established for all categories during each of the data 

gathering years of 1971, 1976, 1981, and 1986. Prevalence 

of obesity based on weight and BMI was established for this 

time period, also. 

Predictive factors of adolescent obesity in this Tribe 

revealed several of children's prior weight variables to be 

significantly related to adolescent obesity. Whereas, 

variables related to the children's mothers tended to be 

nonsignifIcant. 



The results indicated two health problems are related 

to adult obesity in this population: diabetes and 

cardiovascular disorders. In addition, blood pressure was 

also related to obesity in that those who were obese tended 

to have higher systolic and diastolic blood pressures than 

the nonobese. 

Several childhood characteristics are seen as 

indicators that children may need preventive measures in 

order to reduce the chance of later obesity. Future 

research is discussed in terms of prospective studies which 

might provide more information about obesity in this Tribe. 
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CHAPTER 1 

Introduction 
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Obesity is a national problem associated with 

extensive and complex medical, psychological, and social 

ramifications. Bray (1986) has reflected that obesity 

"may decrease longevity, aggravate the onset and clinical 

progression of maladies, and modify the social or economic 

quality of life" (p. 3). Research has shown significantly 

higher rates of obesity for Native American groups than 

for Caucasian and Mexican-American groups (stern, Gaskill, 

Allen, Garza, Gonzales, & Waldrop, 1981). In addition, 

there is anecdotal evidence that the increase in obesity 

among Native Americans has occurred relatively recently 

or since World War II. It appears it would be useful, 

therefore, to obtain a clearer understanding of obesity 

within the Native American population in order to meet 

their treatment needs more fully and to develop preventive 

programs which might address obesity and the health problems 

related to it. 

The specific Southwest Native American Tribe (hereafter 

know as Tribe) being studied in this research has been 

identified as having significantly increased in weight and 

the incidence of diabetes since the mid-forties (Justice, 

1985). ·The earliest known measurements of this Tribe were 

reported 1n 1892 when 22 Tribal members were categor1zed 



according to their "condition of body" as "thin," 

"middling," or "corpulent" (Ten Kate, 1892). It was 

reported that only one woman could be considered 

"corpulent," whereas the rest of the group was considered 

otherwise. 

In 1938, 219 males from this Tribe were hired by the 

Civilian Conservation Core to construct irrigation aids, 
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and build and repair roads (Justice, 1985). Their height 

and weight were measured, yielding important 

pre-World-War-II data regarding heights and weights for this 

Tribe. Their mean weight ranged from 140 pounds for those 

17 years of age and under, to the maximum mean weight of 179 

pounds for those men in the 45 - 54 years age category. 

Body mass index (weight/height2) ranged from 20 for those 17 

years of age and under, to 29 for those in the 45 - 54 years 

age category. Thus, according to current standards (Garrow, 

1988), this group of Tribal males would certainly not be 

considered obese, and seldom overweight. 

Justice (1985) reports that for those individuals in 

this Tribe born since 1935, there has been a striking mean 

weight gain. He summarized weight and height information on 

371 Tribal men who had used the Indian Health Service 

Clinics during 1979 - 1985 and found their mean weight 

ranged from 156 pounds for those in the 75 years and over 

age category to 212 pounds for the 35-44 years age category. 
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BMI ranged from 24 in the 75 years and over age category to 

33 in the 35 to 44 years age cagetory. This was a mean 

weight increase of 44 pounds from 158 to 202 for males over 

a 50 year time span and a mean BMI increase of 7 points from 

25 to 32 over the same time period. 

In a publication by the Tribe in 1979 (Burkhalter), 

it was reported that between 40 - 50 percent of Tribal 

schoul children were overweight (above the 90th percentile 

on the National Center for Health statistics Weight-for

Age-Standard), and almost none were underweight. The 

publication also reported that 60% of the women screened for 

the Women, Infants, Children (WIC) Nutrition Program from 

July 1976 to March, 1977 were overweight (above the 95th 

percentile on the "Boston Weight-For-Height Standard"). 

In discussing potential causal factors related to this 

level of obesity within the Tribe, there is acknowledgement 

(Burkhalter, 1979) that the diet of the Tribal members may 

be unbalanced and contain too many processed, high-fat, and 

high-carbohydrate foods. There is also concern that this 

trend may be worsening, although there is no reliable 

objective data to SUbstantiate this. 

However, it is clear that the members of this Tribe 

did not always have poor diets. In fact, the appearance of 

a high prevalence of obesity seems to have occurred in 

conjunction with the availability of highly caloric foods 
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after 1945 (Justice, 1985). Peter Blaine (1981), a former 

Tribal Chairman born in 1902, explains his perception of how 

the diets have changed: 

People quit eating wild plants when the trading posts 

opened. It's easier to run to the store and get a can 

of beans. They buy a loaf of bread, whIle grandma 

used to grind her corn and her wheat to make bread. 

But who wants to do that now? A pot of gathered or 

harvested beans was cooked all day. The last time I 

had a good home cooked meal was so long ago I can't 

remember. It was probably in the 1940s. Nowadays we 

don't eat our own food. We buy It from a store. 

(p. 124) 

He continues with comments regarding hIs amazement at 

the increase in weight within the tribe and shares his idea 

of why the increase has occurred: 

Back in my time you never had young people that were 

overweight. My mother was slim. My real father, if 

I remember right, was a slender man. I'd say the 

heaviest man was 190 pounds. But this was years ago. 

We have never been tall people. My people are heavy 

today because we don't work as hard as we used to and 

because we eat too much of the wrong food. Too much 

candy and Coke. (p. 124) 

Blaine's (1981) ideas are substantiated by the 



historical account of a Tribal woman's life experiences on 

the reservation in the early 1900's (Underhill, 1936). She 

repeats the advice given to her family by her father about 

the best way to eat gruel (a mixture of ground desert 
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seeds, flour, and water), which was a staple food at the 

time. She remembers her brothers being told, "Do not eat it 

hot, no matter how hungry you are. Wait till it has scum 

on it. So you will be a runner and not a fat man" (pp. 

8-9) • 

Exercise was also an integral part of Tribal life in 

the earlier part of the century. This Tribe was proud of 

their running ability and always encouraged their children, 

especially their boys, to run every day to prepare 

themselves for possible war or to just be strong. Running 

in races was a common form of entertainment for both males 

and females. The Tribal woman in Underhill's (1936) book 

gives this account: 

Sometimes we went to run races. We had a good 

racetrack in our village. Our men had cleared a road 

that ran across the flat land as far as you could 

see, and every day they swept it with greasewood 

branches to keep off the thorns. All our young men 

and girls practised on that racetrack so they could 

run fast against the other vlliages. We children ran, 

too. (p. 9) 



Thus, it appears that women, too, obtained a great 

deal of exercise and were reportedly not overweight 

(Underhill, 1936): 
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Oh, I got thin in that timel We girls are like strips 

of yucca fibre after our coming of age is over. Always 

running, and mostly gruel and ash bread to eat, with no 

salt. And dancing every night from the time the sun 

sets until morning-stands-up. (p. 35) 

In addition to the specific theories that Tribal 

behaviors and environment have changed significantly over 

the past fifty years, contributing to the increase in 

obesity within many Native American tribes, there is a 

genetic theory espoused by Neel (1962), which may also 

apply to this specific Tribe being studied. He has 

suggested that some Native American tribes may have evolved 

into what he labels a "thrifty genotype" which may allow 

them to store energy efficiently. This would have been 

useful under conditions of alternating periods of feast and 

famine since it would have permitted survival during times 

of famine. However, in the current culture, which usually 

provides a relatively steady food supply, this ability to 

efficiently store energy may be detrimental and lead to 

obesity. 

This theory is discussed further by Brown and Kanner 

(1987) who state that the presence of periods of food 
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shortage, particularly for Native Americans in the Southwest 

United states, may have resulted in a type of evolution of 

obesity. Tree ring analysis has shown that between 600 and 

1249 A.D. every other year had inadequate rainfall for 

farming. At least every 25 years there was a period of 

more than two successive years of total crop failures. 

Thus, it is thought that natural selection favored 

individuals who could effectively store calories in times of 

adequate food supply. 

There is also evidence that obesity tends to occur in 

families which have experienced a relatively recent change 

in their social or cultural context (Loader, 1985), such as 

moving to a different part of the country. This leads to 

the question of whether the rapid social, cultural, and 

economic changes which have occured within many Native 

American Tribes during the past few decades may also be a 

contributing factor to the presumed increase In obesity. 

When considering obesity in any Native American 

population, one cannot ignore the multitude of evidence 

related to the higher prevalence of obesity in the lower 

social classes (Garn & Clark, 1976; Stunkard, 1980), 

particularly for females. However, Rolland-Cachera and 

Bellisle (1986) caution that this should not be viewed as 

genetic evidence of obesity but that it may be due to the 

fact that semi-skilled and unskilled (lower social classes) 



workers tend to have a larger daily caloric intake than 

those who are skilled workers or professionals. 

Although there are many potential causal factors 

related to the' reported increase in obesity which has 

occurred in this Tribe, it is essential to explore other 

questions which will provide a foundation of information 

from which answers regarding prevention and intervention 

can be obtained. 

There is a need to know what the current 

weight-height-age norms are for this Tribe and whether they 

are significantly different from those obtained by the 

National center for Health Statistics. If this is so, one 

might ask whether this group should compare itself to 

its own norms rather than those developed using primarily 

non-Native American subjects. 
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A related question to the establishment of norms is 

whether this Tribe's norms have changed significantly over 

time. Not only does the anecdotal evidence presented by 

Blaine (1981) and Underhill (1936) suggest a significant 

change in this Tribe's exercise and eating habits over the 

past fifty years, but Burkhalter (1979) and Justice (1985) 

have documented evidence that the weight and prevalence of 

obeSity has increased over time. Therefore, it is essential 

for this research to examine whether the weight by height 

and age norms and the prevalence of obesity have changed 
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signiflcantly over the past fifteen years for thls Tribe. 

If specific age categories have changed more than others, we 

may learn whether there are specific ages that are more 

sensitive to the cultural, physiological, or behavioral 

changes related to obesity which may have occurred over the 

past fifteen years. 

Bray (1987) discusses the fact that the prevalence of 

obesity, defined as the 95th percentile for the Body Mass 

Index, is relatively low in the general u.s. population. 

He reports only 5.8% of the men and 8.3% of the women in 

the u.s. would fall into this category. More females than 

males are obese at all ages, but he reports there has been 

no consistent trend in adults to increasing overweight 

during the past decade. After the ages of 55 to 64 years, 

there tends to be a decline in the percent of the population 

that is overweight (Bray, 1987). 

Brownell (1984) reports there are estimates of the 

prevalence of obesity in children which range from 5% to 

30% of the population. Although it appears that obesity is 

more prevalent in girls than in boys and that it increases 

with age, assessing prevalence precisely is difficult since 

there are so many variations in studies regarding 

populations used and criteria for obesity. However, 

Brownell (1984) notes that even the most conservative 

estimates of the prevalence of childhood obesity indicate it 
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is a severe problem. 

This evidence is substantiated by Dietz's (1986) 

report of the changes in the prevalence of obesity among 

children and adolescents over time. During the period from 

1963 to 1980, the prevalence of obesity increased from 

approximately 18\ to 30\ in 6 to 11 year old males and from 

approximately 17\ to 25\ in 6 to 11 year old females. The 

prevalence in 12 to 17 year old adolescent females increased 

from 16\ to 25\ and in 12 to 17 year old adolescent males 

It increased from 15\ to 18\. Dietz (1966) confirms that 

obesity has become a major disease among children and 

adolescents in the United states which requires effective 

prevention as well as treatment. 

Differences related to gender within each age group 

were examined in this research since it has been found that 

male children have a greater risk than female children of 

becoming obese under specific circumstances (Epstein, Wing, 

& Valoski, 1985). In addition, obese and nonobese male 

children have been found to have a higher risk of becoming 

obese as adults than obese and nonobese female children 

(Abraham & Nordsieck, 1960). However, as noted above, 

adolescent females tend to have a higher prevalence of 

obesity than do adolescent males (Dietz, 1986). 

Brown and Konner (1987) point out the fact that in the 

normal weight population, women usually have a higher 



percentage of body fat than men. In examining data from 14 

different populations, they found that females consistently 

have a hiqher prevalence of obesity than males. However, 

there is more equivalence between male and female obesity 

ratios with affluent western populations than with 

populations from underdeveloped countries. They attribute 

this relationship between modernization and obesity to 

change in diet which seems to involve decreased intake of 

fiber and increased intake of fats and suqar. 
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A complementary issue is the need to examine a number 

of factors which might predict obesity in adolescence. As 

more is learned about factors associated with and predictive 

of obesity, more can be done to prevent or diminish the 

impact of these factors. And since obesity in childhood or 

adolescence accounts for 30\ to 40\ of obesity in adulthood 

(Gortmaker, Dietz, Sobol, & Wehler, 1987), it would be 

useful to confront the problem as early as possible and 

thereby potentially enhance the possibility that it could be 

prevented. The literature on obesity suqgests that a number 

of variables may be significant in the prediction of obesity 

in Caucasian groups. Whether similar variables are related 

to adolescent obesity in this Tribe is important to 

determine and differences may suggest more appropriate 

prevention and treatment methods. 

Previous research has clearly indicated that obesity 



runs in families. Obese infants are more likely to become 

obese adults if their parents are obese than if their 

parents are thin (Charney, Goodman, McBride, Lyon, & Pratt, 

1976). Fifty-one percent of obese infants with obese 

parents, compared with 20 per cent of obese infants with 

thin parents, became obese adults. Thin infants were at 

lower risk for becoming obese adults, whether or not they 

had obese parents, since less than 20 per cent of all 

nonobese children became obese adults (Epstein, Wing, & 

Valoski, 1985). 

Garn and Clark (1976) showed that children from two 

obese parents, with obesity defined in terms of triceps 

skinfold thickness, had skinfolds that were two to three 

times as thick as those of two thin parents. Thus, their 

study suggests that parent weight may interact with child 

weight to influence the development of childhood obesity. 
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Epstein, Wing, & Valoski (1985) state that the specific 

mechanisms of the relationships between family factors and 

childhood or adolescent obesity are unclear, but some are 

beginning to be studied since it important to understand how 

familial influences shape the inappropriate eating and 

exercise habits that cause obesity. There is a suggestion 

that children will like the food they see around the home 

and that children will develop aversions for foods their 

parents don't like. 
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Parental expectatIons also influence how much a chIld 

will eat, not only what they eat. Waxman and Stunkard 

(1980) found that parents fed obese chIldren more than their 

normal weight sIblings, claiming that the obese child 

"needs" to eat more. Those parents also expected less 

activity from their obese children than from their average 

weight siblings. 

Other research (Herbert-Jackson, Cross, & Risley, 1977) 

has found that parental beliefs are also determinants of 

what a child eats. Parents who do not like a particular 

food may assume their children do not like it. Foman (1974) 

believes that the sugar and salt added to some baby foods 

may be for the parents who feel their preferences and their 

child's are the same. 

The dynamic relationship between the parents and the 

child may also contribute to the occurence of obesity in 

childhood or adolescence. Lloyd and Wolfe (1976) 

reported a relationship between childhood obesity and 

psychological disturbance in the mother. Loader (1985) 

discussed the importance of the child's relationship with 

her/his mother. A mother's anxieties often determine her 

feelings and responses to her child and food is often used 

as a means of providing comforts or rewards to the child. 

In addition, some mothers tend to feel that an above average 

weIght chIld Is an indication that she is a good 
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mother because her child is well-nourished. All of these 

factors might contribute to the unconscious encouragement of 

obesity in a child or the tendency on the part of the 

anxious or depressed mother to behave in such a way as to 

increase the possibility that the child will use food to 

cope with unmet emotional needs. 

Bruch (1973) describes this type of childhood or 

adolescent obesity as developmental obesity in which the 

child has difficulty discriminating hunger from other 

bodily sensations, feelings, or emotional needs. She 

proposes that the caretaker in the child's life may lack 

appropriate responses to the child's indications of physical 

or emotional needs. Without appropriate responses to 

self-expression, the child may be unable to recognize inner 

experiences and develop a sense of her/himself. It is 

possible, then, that the child's experience of hunger or 

the act of eating may become associated with meeting these 

unmet emotional and interpersonal needs, potentially 

leading to obesity. 

In terms of the Native American child, Berlin (1986) 

has discussed how the relationship between the child and 

mother is seriously interfered with when the mother is 

either depressed or alcoholic. This may disturb the 

attachment process and interfere with the child's ability 

to trust others and to feel that others care. Berlin 
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(1986) notes that a lack of an early caring relationship may 

result in the Native American child or adolescent developing 

behavior problems and depression. Another question might 

be whether this disturbed family relationship, based on the 

mother's depression or alcoholism, may also result In 

adolescent obesity. Thus, it appears extremely important 

to explore the relationship between obesity in a child and 

her/his mother's emotional difficulties. 

In addition to family influences on child and 

adolescent obesity, both birth weight and the amount of 

weight gained during the first six to twelve months of life 

have been found to predict later obesity (Eid, 1970). 

There are also reports that a child's weight during the 

first year of life has a relationship to weight when an 

adult (Colllpp, 1980). 

In a prospective study of 1,786 children, Fisch, Bilek, 

and Ulstrom (1975) found that both very thin and very obese 

infants at birth tended to retain their relative weight at 

four and seven years of age. Of those classified at birth 

as very obese, 18.6% were at or above the 90th percentile 

for weight at age four, 53% were at or above the 70th 

percentile, and 74% were above the 50th percentile. 

Although the extremely overweight infants tended to maintain 

their overweight status at age four, they fell at a less 

extreme point in the weight distribution. A large number of 
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normal weight infants (59%) became extremely overweight by 

age four. When measured at age seven, 78% of the overweight 

four-year-olds were at or above the 90th percentile, and 

100% were above the 50th percentile. 

However, Shapiro, Crawford, Clark, Pearson, Raz, and 

Huenemann (1984), found that the obese infant was not 

predestined to become an obese child. Instead, evidence 

showed that obesity began at ages 6 to 9 years. 

An intriguing predictor of adolescent obesity was 

determined by a group of researchers (Rolland-Cachera, 

Deeheeger, Bellisle, Sempe, Guilloud-Bataille, & Patois, 

1984) investigating what they described as "adiposity 

rebound" in children. They found that adiposity tends to 

increase during a child's first year and then decreses, 

with a renewed rise (adiposity rebound) during year six. 

However, those children who experienced an early rebound 

(before 5.5 years) had significantly higher adiposity 

levels in adolescence. 

Mother's weight may also influence whether a child 

becomes obese since mothers of obese children tend to be 

more obese prior to pregnancy and gain more weight during 

pregnancy than mothers of thin children (Collipp, 1980). 

In addition, parents' weight has been shown to influence 

child weight loss (Epstein, Koeske, Wing, & Valoski, 1986). 

Perhaps one of the most important issues related to 



obesity is whether there are health risks associated with 

it. This is particularly important for a group of 

individuals, such as the Tribe being studied here, who have 

a high prevalence of obesity. Several of the physical and 

mental health problems associated with obesity in Caucasian 

populations will be reviewed here. 
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Bray (1986) reports that the relationship between 

obesity and diabetes is still unclear, although considerable 

research has taken place regarding this topic. Lack of a 

substantial interrelationship has been discussed by Berger, 

Muller, and Renold (1978) and Keen, Jarrett, Thomas, and 

Fuller (1979). However, in a study of Pima Indians, 

Knowler, Pettitt, Savage, & Bennett (1981) found the 

incidence of diabetes was strongly related to preceding 

obesity. When the Body Mass Index (BMI) was below 20, 

the incidence of diabetes was .8 cases per 1,000 person 

years. The incidence rose steadily to 72.2 cases per 1,000 

when the BMI was above 40. This effect also remained 

when subjects were classified according to the diabetic 

status of their parents. 

In a retrospective analysis of 73,000 members of a 

voluntary weight-loss group, both increasing body weight 

and age were associated with a rising frequency of diabetes 

mellitus (Rimm, Werner, Van Iserloo, and Bernstein, 1975). 

The Framingham study (Kannel, Gordon, & Castelli, 1979) 



showed an important relationship with diabetes, with only 

glucose being a better predictor than body weight for the 

risk of developing glucose intolerance. However, Keen, 

Jarrett, Thomas, & Fuller (1979) and Knowler et ale (1981) 

have questioned the strength of the association between 

diabetes and obesity based on inconsistent research 

findings. 

Cardiovascular function in relation to obesity has 
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also been examined extensively (Hubert, 1984). Studies have 

indicated that total blood volume increases linearly with 

excess weight (Alexander, 1973). Increased blood volume may 

produce several problems such as myocardial hypertrophy, and 

increases in heartrate, stroke volume, cardiac work, and 

oxygen uptake. These problems sometimes lead to congestive 

heart failure, particularly in morbidly obese individuals. 

Alexander (1973) also found that essentially all of the 

abnormalities in cardiac function improve with weight loss. 

Although there has been some discussion about the 

limitations in the techniques of measuring the blood 

pressure of obese individuals, there is general agreement 

that "the available data almost uniformly indicate the 

important relationship between body weight and blood 

pressure" (Bray, 1986, p. 16). Evidence has also been 

obtained that concludes that reductions in blood pressure 

usually follow weight loss (Bray, 1986). 
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An additional health risk associated with obesity is 

that of gallbladder and other digestive diseases. Life 

insurance statistics show that obesity increases the ri8K of 

dying from gallbladder disease (Bray, 1986). Digestive 

diseases were 140 percent of expected among those 15 to 35 

percent overweight and nearly 250 percent among those who 

were 25 percent or more overweight (Lew and Garfinkel, 

1979). Renal function has been found to be disturbed in 

extremely obese individuals (Bray, 1987). Increased weight 

may be related to trauma to the weight-carrying joints and 

result in osteoarthritis and other problems with 

weight-bearing joints (Bray, 1986). 

Bruch (1973) reported that psychological problems were 

more prevalent among the obese than among the nonobese. 

However, there 1s not a great deal of support for this 

hypothesis, especially in terms of children and adolescents. 

In a study with third-, fifth-, eighth-, and 

eleventh-grade obese and nonobese students, Sallade (1973) 

found no differences in social adjustment (Ohio Social 

Acceptance Scale), or pe~sonality adjustment (California 

Test of Pez·sonality). However, obese stUdents did score 

lower than nonobese students on the Piers-Harris Children's 

Self-Concept Test. 

A study utilizing psychometric testing has failed to 

identify any psychological disorder which is characteristic 



of obesity (Rodin, Bray, Atkinson, Dahms, Greenway, 

Hamilton, & Molitch, 1977) and obese people tend to show 

'less abnormality on the MMPI than patients with anorexia or 

bulimia (Scott & Barofflo, 1986). 

In addition, Kaplan and Wadden (1986) found no 

association between impaired self-esteem and obesity. 

However, leanness was associated with enhanced self-worth, 

with the leannest children scoring significantly higher on 

the self-esteem scale than the overweight children. 

Wadden and Stunkard (1987) report several studies 

which indicate that the longstanding belief that obese 

people have severe emotional disturbance is not true. In 

fact, some studies have suggested that the obese exhibit 

less psychopathology than those who are nonobese. 

However, numerous studies have indicated that obesity 

carries a social stigma (Bray, 1986). The most striking 

study was one in which children were asked to express a 

preference for various forms of disability, including 

obesity (Richardson, Hastorf, Goodman, & Dornbusch, 1961). 

Groups of boys and girls, aged 10 to II, were asked to rate 

the pictures by selecting the child they would find most 

easy to like. The picture they chose was removed, and they 

were then asked to select the child they would find next 

most easy to like until all six pictures had been rated. 

The order of the rating was the same for all groups of 
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children regardless of their sex, socioeconomic status, 

racial background, and whether they came from rural of urban 

communities. In all cases, the obese child was liked least. 

Some research has shown a relationship between obesity 

and emotional problems in children. In a study examining 

the personal and interpersonal characteristics associated 

with childhood obesity, strauss, Smith, Frame, and Forehand 

(1985) found that obese children are more depressed and 

report a lower self-concept than their non-obese peers. 

They are also rejected more and liked less by peers. The 

authors point out the impossibility of knowing which problem 

occurs first, the obesity or the low self-concept, but they 

point out the importance of obtaining more information 

regarding this issue in order to provide more effective 

remediation strategies for obese children. 

As Berlin (1986) has noted, the Native American 

population has experienced an increase in the degree of 

adult alcoholism and depression. Therefore, it may be 

useful to investigate the relationship between these 

disorders and obesity in order to gain more information 

regarding the possibility that eating may be a means for 

depressed individuals to meet emotional needs, thereby 

leading to obesity. 

It is evident that the specific health risks related 

to obesity are not clear. This is particularly true for 



Native American populations since so few studies have 

investigated these relationships with Native Americans. 

Thus, this research will examine the associations between 

obesity in the Tribe and physical and mental health 

problems. 

In an effort to address the issues discussed above, 

this research will examine the following specific questions 

in four general areas: 

1. Norms 

A. Comparison of IHS Clinic Norms with the centers 

for Disease Control Non-Clinic Norms: Are the 1983 IHS 

Clinic Norms obtained from visits to Indian Health Service 

clinics significantly different than non-clinic norms the 

Centers for Disease Control obtained in 1983 by measuring 

all individuals within a specific village on the 

reservation? 

41 

Since the data used in this research was obtained from 

the Indian Health Service and was based on those individuals 

who had used the Indian Health Service Clinics, it was 

important to ascertain whether this data might be truly' 

representative of the Tribal population as a whole. In 

order to examine the representativeness of the data, a 

comparison group from the same Tribe was obtained from the 

Centers of Disease Control which did not depend on health 

clinic visits. 
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B. lHS Norms: What are the IHS Clinic, or Tribal, 

norms for weight, height, and BMI by gender and age category 

over the four data-gathering years of 1971, 1976, 1981, and 

1986? 

C. changes in IHS Norms: Have the IHS norms for 

weight, height, and SHI changed significantly across 

the years from 1971 to 1986 by gender or age category? In 

other words, do different age categories vary in weight as 

a function of time of measurement or gender? 

D. Cohort Change: Do the cohorts by gender change 

differently in terms of weight over time? 

E. ComparIson of lHS and NCHS Norms: Are the 

1980 IHS norms signIficantly different from the NCHS 

norms by gender and age category? 

II. Prevalence 

A. Prevalence of IHS ObesIty: What has the 

prevalence of obesity been based on both weight and SMI by 

gender and age category in 1971, 1976, 1981, and 1986? 

B. Changes In IHS Prevalence of ObesIty: Has the 

prevalence of obesIty, in terms of weight by gender and age 

category, changed sIgnificantly durIng the 15 year span from 

1971 to 19861 

III. PredIctIve Factors 

A. How are the following factors associated with 

adolescent obesity and do they interact with gender? 



1- Mother's history of diabetes. 

2. Mother's history of cardiovascular disease. 

3. Mother's history of digestive disorders 

4. Mother's history of renal and urinary system disorders 

5. Mother's history of musculoskeletal disorders 

6. Mother's history of pregnancy since the child was born 

7. Mother's history of adjustment and anxiety disorders 

8. Mother's history of depressive disorders 

9. Mother's history of substance abuse 

10. Mother's mortality 

11- Mother's age at the individual's birth. 

12. Mother's mean weight during the individual's first 

three months of life. 

13. Mother's mean weight during the individual's first 

year. 

14. Mother's mean weight during the individual's fifth 

year. 

15. Mother's mean weight during the individual's tenth 

year. 

16. Mother's mean weight during the individual's fifteenth 

year. 

17. Amount of weight the child gained during the first 

five years of life. 

18. Child's mean weight during the first quarter of life 

19. Chlld's mean weight during the flrst year of life 

43 



20. Child's mean weight during the fifth year of life 

21. Child's mean weight during the tenth year of life 

IV. Health Risks 

A. How is obesity in 1986 associated with the 

occurence of any of the following health disorders during 

1986 and does gender influence obesity or interact with 

health disorders? 

1. Diabetes 

2. Cardiovascular Disorders 

3. Digestive Disorders 

4. Renal Disorders 

5. Musculoskeletal Disorders 

6. Adjustment and Anxiety Disorders 

7. Depressive Disorders 

8. Substance Abuse 

B. What is the relationship between obesity and 

systolic and diastolic blood pressure readings? 

c. What is the relationship between obesity and 

mortality? 
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CHAPTER 2 

Method 

Data Sources and Organization 

The data utilized in this study are from two sources. 

45 

All data regarding visits to the Indian Health Service 

Clinics in southern Arizona were obtained on magnetic tape 

from the Indian Health Service regional office in 

Albuquerque, New Mexico. The data were information obtained 

during clinic visits from 1969 to 1986, recorded in the 

patients' charts, and then entered into the Indian Health 

Service computer system. Although the Indian Health Service 

serves members from many tribes nationwide, this research 

included only individuals from the specific Southwestern 

Native American Tribe being studied. 

Different data were obtained during each clinic visit, 

frequently resulting in inconsistent data for individuals 

used in this study. The data used in this research were 

measurements of weight, height, systolic and diastolic blood 

pressure, number of clinic visits, indication of mortality, 

and indications of the following physical and mental 

disorders based on codes from the International 

Classification of Diseases, 9th Revision, (ICD-9) (1987): 

1. Diabetes - including hypoglycemia 

2. Cardiovascular Disorders - including hypertensive 

disease, ischemic heart disease, diseases of pulmonary 



circulation, other forms of heart dIsease, cerebrovascular 

disease, diseases of arteries, arterioles, and capillaries, 

diseases of veins and lympatics, and other dieases of the 

circulatory system. 

3. Digestlve Disorders - including diseases of the 

esophagus, stomach, and duodenum, appendicitis, hernia of 

the abdominal cavity, noninfectious enteritis and colitis, 

other diseases of the intestines and peritoneum, and other 

diseases of the digestive system, such as gallbladder 

disorders. 

4. Renal and Urinary System Disorders - including 
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nephritis, nephrotic syndrome, nephrosis, or other diseases 

of the urinary system, such as kidney or bladder infections. 

5. Musculoskeletal Disorders - including arthropathies, 

rheumatoid arthritis, osteoarthrosis and allied disorders, 

and joint disorders. 

6. Adjustment and Anxiety Disorders - including 

adjustment reactions, disturbance of conduct, 

obsessive-compulsive disorders, phobic disorders, and 

anxiety states. 

7. Depressive Disorders - including neurotic depression, 

major depression, and adjustment disorders with depression. 

8. Substance Abuse - including drug or alcohol abuse or 

dependence. 

If a woman was pregnant during any specific year, her 
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weight was deleted for that year. 

In order to obtain a sample of the total population who 

used the Indian Health Service clinics from 1969 to 1986, 

several decisions were made to limit the number of 

individuals used in this study. Individuals were selected 

based on their year of birth. Those born in the following 

five year intervals were used in the study: 1911, 1916, 

1921, 1926, 1931, 1936, 1941, 1946, 1951, 1956, 1961, 1966, 

1971, 1976, 1981, and 1986. Thus, sixteen cohorts were 

available to be analyzed for each research question. A 

total of 2,654 individuals were born in the sixteen cohorts 

used in this study. However, the number of individuals 

used in any specific analysis varied depending on the number 

who had been weighed and had height measured during the 

specific time period studied. There were usually more 

individuals who had weight measured than had height 

measured. Depending on the specific time period being 

studied, individuals ranged in age from 3 to 75 years. 

Infants were not used in establishment of norms or any 

analyses due to rapid developmental changes. All 

measurements and reported standard deviations have been 

rounded after used in calculations. Unless otherwise noted, 

significant alpha levels are at .05. 

Data regarding 200 mothers of those individuals 

born in 1971 were also obtained from the Indian Health 



Service system. These data were used to analyze the 

research question pertaining to adolescent obesity. 
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Additional data, regarding 236 members of the same 

tribe, were obtained from the Centers for Disease Control in 

Atlanta, Georgia. These data were recorded as part of a 

public health study conducted by the Centers for Disease 

Control in 1983 during which all members of the Tribe living 

in a specific village on the reservation were interviewed 

regarding health habits and measured for weight, height, and 

blood pressure. 

Subjects and Procedures 

Comparison of the IHS Clinic Norms to CDC Non-Clinic 

Norms. In order to address this first question, IHS data 

obtained in 1983 were compared to the Centers for Disease 

Control (CDC) data obtained in 1983. Table 1 indicates the 

age categories, gender, and numbers of individuals used in 

the analyses of IHS and CDC norms based on weight and 

height. Nine age categories were used because the CDC data 

were not collected for children below the age of six years. 

The statistical analyses included paired t-tests 

between the means for weight, height, and BMI for the IHS 

and CDC individuals in each age category. 

IRS Norms. Individuals were used in this portion of 

the study if they had at least one weight measured during 

the four data gathering years of 1971, 1976, 1981, and 1986. 
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Thus, data were obtained for a fifteen year span for each of 

the sixteen cohorts whose ages ranged over a period of 

seventy-five years. Table 2 indicates the structure of the 

data obtained from Indian Health Service (IHS) and the ages 

and numbers measured for weight of the individuals in each 

cohort for each of the four years the data was utilized. 

The number of individuals in each of the four data 

gathering years varied. Although some individuals had 

repeated visits over each of the four years, others did not. 

In contrast to the total number of individuals weighed in 

this study, many did not have heights taken in a given data 

collection year and some never had height measured 

throughout the entire fifteen year span. 

The weight, height, and BMls used in the analyses were 

determined in the following manner for each individual. If 

more than one measurement of weight was recorded in a given 

data collection year, the mean of those weights was 

determined and used as the mean weight for that individual 

for a given data collection year. If an individual was 1 

through 19 years of age, a mean height was determined for 

each data collection year if more than one height was 

taken that year. If an individual was 20 years of age or 

older, and did not have a recorded height for a specific 

year, then the mean of her/his adult (20 years or older) 

heights was used in any year during which no heights were 
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taken. BMI was based on the formula Weight/Height 2, 

utilizing the individuals' mean weights and heights obtained 

in the manner described above. Pounds were transformed into 

kilograms and inches into meters in order to calculate BMI. 

Changes in IHS Norms. The individuals utilized 

in establishing the norms for the four data gathering years 

mentioned above were subjects in this portion of the 

research which examined changes in weight, height, and BMI 

by gender and age category for each data gathering year. 

Therefore, twelve age categories, ranging in age from four 

to sixty years were used for this research question. 

In order to assess whether the IHS norms for weight, 

height, and BMI have changed significantly across the years 

from 1971 to 1986 by gender and age category, 2 X 4 (gender 

X cohort) analyses of variance were performed with weight, 

height, and BMI for each age category. There were four 

levels of cohorts for each AN OVA, representing the same age 

category for each of the four data gathering years. For 

example, as seen in Tables 10 - 15, in the age category 

4-5 years, cohort 1 consisted of those individuals born in 

1966 who were 4 - 5 years old in the data gathering year of 

1971. Cohort 2 was those individuals born In 1971 who were 

4 - 5 years old In 1976. Cohort 3 was those individuals 

born in 1976 who were 4 - 5 years old in 1981 and cohort 4 

was those ind1v1duals born in 1981 who were 4 - 5 years old 
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in 1986. The same procedure for selection of cohorts in 

these analyses was followed fo~ each age category that had 

fou~ data gathering yea~s. Thus, twelve analyses we~e 

performed by weight, twelve by height, and twelve by BMI for 

age categories ranging from 4 to 60 years. 

Coho~t Change. In order to analyze the question 

whether weight varies as a function of cohort (year of 

birth) or gender over time, a 13 X 2 X 4 (cohort by gender 

by time of measurement) a mixed design analysis of variance 

was performed with weight. Thus, all those individuals 

born during the thirteen cohort years used in this research, 

1911 through 1971, were used in this analysis if they had 

weights recorded across the four data gathering years. 

However, the fact that the design of this question required 

data on the same individuals across all four years severely 

limited the total numbers used in this analysis. In fact, 

due to the lack of consistent data with BMIs across all four 

data gathering years, BMI was not analyzed in this manner. 

In order to follow up on the results of the initial 

mixed design ANOVA used to assess this question, four 2 X 

2 X 3 (coho~t X gender X time of measurement) mixed design 

analyses of variance were performed to examine specific 

cohorts' changes over time. The four analyses included the 

cohorts born in 1931 and 1936, 1936 and 1941, 1941 and 

1946, and 1946 and 1951 examined across the three data 



gathering years during which the two cohorts in each 

analysis were the same ages. For example, the 1931 cohort 

was compared in three points of time (1971, 1976, and 1981) 

when individuals were 39-40 years, 44-45 years, and 49-50 

years, to the 1936 cohort when they were the same ages 

during 1976, 1981, and 1986. 

Comparison of IHS and NCHS Norms. The question of 

whether the IHS norms are significantly different from 

52 

the National Center for Health Statistics (NCHS) norms 

gathered between 1976 and 1980 (NCHS, Najjar & Rowland, 

1987), utilized 1980 IHS data and the NCHS data. Since the 

NCHS norms had been gathered from 1976 to 1980, it was 

decided to used the 1980 IHS data to compare with them. The 

NCHS norms were based on data from the second National 

Health and Nutrition Examination Survey, which was compiled 

into a report of descriptive data of weights, heights, BMIs, 

and estimates of overweight and severe overweight by age, 

race, and sex. This was a national probability sample 

survey of the civilian, noninstitutiona1ized population of 

the United states. 

The 1980 IHS norms were organized into the same age 

categories utilized by the NCHS survey. Since the NCHS 

adult norms (18 years and older) included three categories 

of races, White, Black, and All (all those not in the Black 

nor White category), it was decided to use the NCHS "All" 
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category as the comparison group for the IHS adult norms 

since this group included Native Americans. The NCHS norms 

for children were not divided into racial categories, thus 

all races were included in the NCHS categories for children 

under the age of 18 years. Table 3 indicates the numbers of 

IHS and NCHS individuals measured for weight and height by 

gender which were used in this portion of this study. As 

seen in the Table 3, the same number of NCHS individuals had 

weight and height measured in each age category. 

Statistical analyses consisted of paired t-tests 

between the IHS and NCHS means in each age category for 

weight, height, and BMI. 

Prevalence of IHS Obesity. In order to determine the 

prevalence of IHS Clinics users' obesity, it was decided 

that presence of obesity would be based on whether the 

individual was at or above the 95th percentile of the NCHS 

norms for their age and gender reported in the 1987 

publication (NCHS, Najjar & Rowland, 1987). The NCHS 

publication indicates the 95th percentile to be the cutoff 

point for "severely overweight" individuals and these levels 

are reported for both weight and BMI. Therefore, this study 

reports prevalence (percentage of total number of 

individuals in a specific age category and gender) of 

obesity based on both weight and BKI above the 95th 

percentile of the NCHS norms. Prevalence data and analyses 



were structured in the same form as the data displayed in 

Table 2 in that the prevalence was examined for each of the 

fifteen cohorts across the four data collection years of 

1971, 1976, 1981, and 1986. 
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Changes in IRS Prevalence of Obesity. In order to 

evaluate whether the prevalence of obesity changed 

significantly during the fifteen year span over the four 

data gathering years, the data were organized into twelve 

age categories with prevalence reported for each of the data 

gathering years. Logistic regression analyses were 

performed with obesity determined by weight and BMI by age 

category (cohort) and gender. This type of analysis was 

chosen since the data being analyzed included a qualitative 

or categorical dependent variable (presence or absence of 

obesity). Logistic regression analysis is a method 

analagous to hierarchical regression analysis which predicts 

the probability of occurence of specified variables. It is 

a form of log linear analysis which is considered 

appropriate for qualitative or categorical data since it 

allows for "simultaneous analysis of data in 

multidimensional contingency tables" (Kennedy, 1983, 

p.1). 

The logistic regression analyses tables used in this 

study first present the full model being analyzed and then 

the variable(s) being dropped from the model, with the 



chanqe in chi-square, the model chi-square and the 

probability level of the model chi-square. If the change 
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in chi-square is siqnificant at the .05 or .01 level, it is 

marked with an asterisk. Thus, if chanqe in chi-square is 

significant when a variable is dropped from the model, it 

indicates a siqnificant effect for the variable(s) remaining 

in the model. 

Predictive Factors. In order to examine some of the 

factors which miqht predict adolescent obesity, two sets of 

data were utilized. The adolescents were the 281 

individuals born in 1971 and were 14 to 15 years old in 

1986. In addition, data were obtained regarding 200 of the 

mothers of the adolescents born in 1971. Information 

obtained from the mothers' clinic visit records was paired 

with their childrens' data in order to assess relationships 

between the two data sets. 

Logistic regression analyses were performed with 

adolescent obesity by gender and each of the following 

qualitative variables in order to address the question of 

how each variable or gender was associated with adolescent 

obesity. The presence or absence of the following physical 

and mental health disorders in the mother's medical history 

since the time the child was born were examined: 

1. Diabetes 

2. Cardiovascular Disorders 
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3. Digestive Disorders 

4. Renal and Urinary System Disorders 

5. Musculoskeletal Disorders 

6. Pregnancy since the child was born 

7. Adjustment and Anxiety Disorders 

8. Depressive Disorders 

9. Substance Abuse 

In addItIon, logistic regression analyses were 

performed with the presence or absence of adolescent obesity 

by gender and the following variables in order to determine 

their relationship to adolescent obesity and gender: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

Mother's death during the child's life 

_Mother's age at the child's bIrth. 

Mother's mean weight during the individual's first 

three months of the child's life. 

Mother's mean weight during the child's first year. 

Mother's mean weight during the child's fifth year. 

Mother's mean weight during the chIld's tenth year. 

Mother's mean weight during the child's fifteenth 

year. 

Amount of weight the child gained during the first 

five years of life. 

Child's mean weight during the first quarter of life. 

Child's mean weight during the first year of life. 

Child's mean weight during the fifth year of life. 



12. Child's mean weight during the tenth year of life. 

Health Risks. To explore how obesity or gender might 

be related to one's physical and mental health, 1986 data 

from the fourteen cohorts, ranging in age from 9 to 75 

years, were divided into the following four age categories: 

(1) 9-19 years, (2) 20-39 years, (3) 40 - 60 years, and 

(4) greater than 60 years. 

Logistic regression analyses were performed for the 

three youngest age categories by gender and obesity with 

each of the following physical and mental health disorders: 

1. Diabetes 

2. Cardiovascular Disorders 

3. Digestive Disorders 

4. Renal and Urinary System Disorders 

S. Musculoskeletal Disorders 

6. Adjustment and Anxiety Disorders 

7. Depressive Disorders 

8. Substance Abuse 

The greater than 60 years old age category was not 

analyzed because there were no obese females in this age 

group. 

In order to examine the relationship between obesity 

in 1971, 1976, and 1981 with death in 1986, regression 

analyses were performed with obesity by death and gender. 
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Two by Two (gender by obesity) ANOVAs were performed 

with the following variables to determine their relationship 

to obesity: 

1. Systolic blood pressure 

2. Diastolic blood pressure 

3. Number of visits to the IHS health clinics in 1986 



Norms 

CHAPTER 3 

Results 
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Comparison of IHS Norms to Non-Clinic Norms. In order 

to determine whether the 1983 Indian Health Service (IHS) 

Norms obtained from visits to Indian Health Service clinics 

were significantly different from the non-clinic norms 

obtained in 1983 by the Centers for Disease Control (CDC), 

paired t-tests were performed on weight, height, and SMI 

between the IHS and CDC norms for each age category by 

gender. Tables 4 - 9 present the means, standard 

deviations, critical t-values, and levels of significance 

for each age category by gender, obtained for weight, height 

and BMI, respectively. Figures 1 - 6 illustrate the 

information described in the tables. 

The results indicated no significant differences 

between the IHS and CDC norms for weight and height. 

However, there were two age categories for females and one 

age category for males which were significantly different 

when comparing BMI. The mean BMls for females in the age 

category 16 - 17 years were significantly different, with 

the mean IHS BMI being 28 and the CDC BMI mean being 34. In 

the age category of 65 to 74 years for females, the IHS and 

CDC BMI means were significantly different, with the mean 

IHS BMI being 25 and the mean CDC BMI being 31. The age 



category of 18 to 24 years was significantly different for 

males, with the IHS mean BMI being 27 and the CDC mean BMI 

being 33. 

IHS Norms. The IHS norms for weight, height, and 

BMI over the four data gathering years of 1971, 1976, 1981, 

and 1986 are presented in Tables 10 - 15 by gender and age 

category. 

Changes in IHS Norms. In order to assess whether 
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the trIbal norms for weight, height, and BMI have changed 

significantly across the years from 1971 to 1986 by gender 

and age category, a 2 X 4 (gender X cohort) analyses of 

variance was performed with weight, height, and BMI for each 

age category. Thus, twelve analyses were performed by 

weight, twelve by height, and twelve by BMI for age 

categories rangIng from 4 to 60 years. 

Tables 16 - 27 display the ANOVA tables for the between 

subjects effects by weight for each age category. Out of 

the twelve age categories analyzed by weight, six had a 

significant cohort effect: 4-5, 9-10, 14-15, 29-30, 34-35, 

and 39-40. Although overall the age categories with a 

signifIcant cohort effect Increased in mean weight from 

1971 to 1986, there was no pattern related to how the 

cohorts were dIfferent, i.e., weight did not consistently 

increase or decrease depending on the cohort the individuals 

belonged to. 



There were eight significant main effects of gender 

found in the twelve analyses with weight. This occurred 
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in the following age categories: 14-15, 19-20, 24-25, 

29-30, 34-35, 39-40, 44-45, and 59-60. A trend was seen in 

that the males' weights tended to be higher than the females 

weights in those eight age categories. 

The question of whether different age categories vary 

in height as a function of cohort (time of measurement) or 

gender was addressed by performing 2 X 4 (gender X cohort) 

analyses of variance on height for each age category. As in 

the previous twelve analyses, there were four levels of 

cohorts for each ANOVA, representing the same age category 

for each of the four data gathering years and twelve 

analyses were performed with height for age categories 

ranging from 4 to 60 years. Tables 28 - 39 display the 

ANOVA tables for the between subjects effects by height for 

each age category. 

Only the ANOVA for height with the 9-10 year age 

category was significant by cohort, with vacilations in 

height of up to two inches, depending on the cohort. All 

age categories, except that for the 4 - 5 year olds, were 

significant by gender with males being taller than females 

in each case. 

The question of whether different age categories vary 

in BMI as a function of cohort (time of measurement) or 
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gender was addressed in the same manner as for weight and 

height. Tables 40 - 51 display the ANOVA tables for the 

between subjects effects by BMI for each age category. The 

main effect of cohort was significant for the following age 

categories: 9-10, 14-15, 29-30, 34-35, and 39-40. Overall, 

each of these age categories increased in mean BMI over the 

four data gathering years, but some cohorts vacilated 

without any pattern during the intermediate years. The 

main effect of gender was significant for the age categories 

19-20, 39-40, and 54-55. In each age category, females had 

higher BMIs than males. 

Cohort Change. In order to analyze the question whether 

weight varies as a function of cohort or gender over time, a 

13 X 2 X 4 (cohort by gender by time of measurement) mixed 

design analysis of variance was performed with welght. The 

analysis could not be performed with BMI because there were 

not complete data sets for all cohorts which included 

individuals with BMIs recorded during all four of the data 

gathering years. Table 52 displays the results of the 

ANOVA. Tables 53 and 54 show the mean weights and BMIs for 

each cohort over the four data gathering years. 

There was a significant effect of cohort for weight, 

with cohorts having Significantly different mean weights. 

There were no significant main effects of gender for weight. 

However, there was a significant gender by cohort 



interaction for weight, with the males mean weights being 

higher than the females for several cohorts. 
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There were significant within subjects effects of time 

for weight, with the cohorts changing significantly over 

time. The significant cohort by time interaction is the 

effect of the mean weights of those born in 1911 - 1936 

decreasing over time, while the mean weights of those born 

from 1946 - 1971 increased over time. The mean weights for 

the 1941 cohort did not steadily increase, but did increase 

overall during the four year period. There was also a 

significant time by cohort by gender interaction for weight, 

with males weight vacilating more from year to year for 

specific cohorts (1916, 1941, 1946, and 1951), in contrast 

to the females' direct increase or decrease in mean weight 

over time. 

In order to examine the confounding of cohort and age 

in the above analysis, four additional 2 X 2 (gender by 

cohort) mixed design analyses of variance were performed 

comparing two specific cohorts based on three points in time 

when individuals were the same ages. Tables 55 - 58 show 

the ANOVA summaries. When comparing the two cohorts of 1931 

and 1936, no significant between nor within subjects effects 

were found. When comparing the two cohorts of 1936 and 

1941, agaIn no sIgnificant effects were found. 

However, when comparing the two cohorts of 1941 and 



1946, there was a significant main effect of gender, with 

the males weighing more than the females. A significant 

cohort effect was explained by the mean weight for the 1941 

cohort being 189.5, in contrast to the mean weight for the 

1946 cohort of 211.5. The within subjects effects showed 

time being significant, with both cohorts Increasing in 

weight over time. 

When comparing the two cohorts of 1946 and 1951, there 

was a main effect of gender with the males weighing more 

than the females. In addition, there was a within-subjects 

effect of time with weight increasing across time for 

individuals within both cohorts. A significant time by 

gender interaction is seen in the contrast of the mean 

weight gain for females for the ten year period being 26.5 

and the mean weight gain for males during the same time 

period being 9.5. 
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Comparison of IHS and NCHS Norms. In order to 

determine whether the IHS norms in 1980 were significantly 

different from the NCHS norms collected from 1976 to 1980, 

paired t-tests were performed on weight, height, and BMI for 

each age category by gender. Figures 7-12 illustrate the 

differences between the NCHS norms and the 1980 IHS data for 

weight, height, and BMI. Tables 59 - 64 present the means 

and standard deviations, critical t-values, and levels of 

signIficance for each age category by gender, obtained for 
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weight, height and BMI, respectively. 

It is evident that the IHS weight norms are 

significantly greater than the NCHS norms for both genders 

during the age categories that range from 3 to 44 years, and 

IHS females's weights are signlficantly different than the 

NCHS female norms during the age category of 45 to 54 years. 

These results for weight coincide exactly with the results 

for BMI, with the same age categories and genders being 

significantly greater for IHS BMls than NCHS BMls. However, 

in terms of height, the IHS norms are sometimes equal to, 

sometimes greater than, and sometimes less than the NCHS 

norms, depending on the age category. Durlng the age 

categories 3 to 4 yrs., 13 to 14 yrs., and 65 to 74 yrs. 

both males and females are essentially the same height for 

both IHS and NCHS norms. During the age category 8 to 9 

yrs., both IHS males and females are significantly greater 

than the NCHS norms. However, during the age categories 

ranges from 25 to 54 yrs., both IHS males and females mean 

heights are significantly less than the heights reported for 

NCHS. During the 55 to 64 yrs. age category, the IHS males 

are significantly less than the NCHS males' height, but the 

IHS females heights are not significantly different. 
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Prevalence 

Prevalence of IHS Obesity. In order to examine 

the question of what the prevalence of obesity has been for 

the IHS Clinics users based on both weight and BMI by gender 

over the four data gathering years, percentage of obese 

individuals was determined for each age category ranging in 

age from 4 through 75 years. Tables 65 - 68 show the 

prevalence of obesity determined by weight and BMI for 

gender and age category. Figures 13 and 14 illustrate these 

results by gender. 

Changes in the IHS Prevalence of Obesity. In order to 

evaluate whether the prevalence of obesity changed 

significantly for the different age categories during the 

fifteen year span over the four data gathering years, 

logistic regression analyses were performed for each age 

category with obesity based on weight and BMI by gender 

and cohort. Tables 69 - 92 show the results by age 

category. 

Figures 13 and 14 illustrate the differences between 

prevalence of obesity based on weight versus prevalence of 

obesity based on BMI. 

When examining obesity based on weight, several age 

categories resulted in a significant increase of the 

chi-square when gender was dropped from the model, 

indicating a significant effect of cohort on obesity. The 
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following age categories had a significant effect of cohort 

on obesity based on weight: 4-5, 9-10, 14-15, 29-30, 34-35, 

39-40, 44-45, 49-50, 54-55, and 59-60. Thus, all but the 

two age categories of 19-20 and 24-25 indicate a significant 

effect of cohort on obesity. Tables 65 - 68 show the 

prevalence of obesity by age category and suggest that the 

significant results are related to lower overall variability 

in the prevalence of obesity in the different cohorts for 

the age categories of 19-20 and 24-25. 

When examining obesity based on weight, the two age 

categories of 29-30 and 49-50 resulted in a significant 

increase of the chi-square when cohort was dropped from the 

model, indicating a significant effect of gender on obesity. 

Males had a higher prevalence of obesity than females for 

the 29-30 age category and females had a higher prevalence 

than males for the 49-50 age category. 

When obesity based on BMI was examined, three age 

categories showed a significant effect of cohort: 14-15, 

19-20, and 29-30, showing a great deal of variability in 

the prevalence of obesity from cohort to cohort. The 34-35 

age category showed a significant effect of gender such 

that the prevalence of obesity for females was less that 

that for males. The results showed a significant effect of 

the interaction of cohort and gender for the age category 

54-55 with the males decreasing in prevalence of obesity 



with later born cohorts and females increasing with later 

born cohorts. 

Predictive Factors 
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Logistic regression analyses were performed by gender 

and each of the following variables with obesity based on 

weIght in order to address the question of how each variable 

was associated with adolescent obesity: 

1. Mother's Diabetes 

2. Mother's Cardiovascular Disorders 

3. Mother's Digestive Disorders 

4. Mother's Renal and Urinary System Disorders 

5. Mother's Musculoskeletal Disorders 

6. Pregnancy of Mother since the child was born 

7. Mother's Adjustment and Anxiety Disorders 

8. Mother's Depressive Disorders 

9. Mother's Substance Abuse 

Mother's mortality 

Mother's age at the individual's birth. 

10. 

11. 

12. Mother's mean weight during the i nd i v i d ua 1 ' s 

t~ree months of the chIld's life. 

Mother's mean weight during the child's first 

Mother's mean weight during the chIld's fifth 

Mother's mean weight during the child's tenth 

first 

year. 

year. 

year. 

13. 

14. 

15. 

16. Mother's mean weight during the child's fifteenth 

year. 



17. 

18. 

19. 

20. 

21. 

Amount of weight the 

five years of life. 

Child's mean weight 

Child's mean weight 

Child's mean weight 

Child's mean weight 

Tables 93 - 113 show 
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child gained during the first 

during the first quarter of life. 

during the first year of life. 

during the fifth year of life. 

during the tenth year of life. 

the results of the logistic 

regression analyses with adolescent obesity by the above 

variables and gender. The results indicate no significant 

relationship between adolescent obesity and any of the 

mother's physical disorders (variables 1-6). Only one of 

the mental health variables, in interaction with gender, was 

significantly related to adolescent obesity. The 

interaction is seen in the fact that 25% of the non-obese 

females had mothers with adjustment or anxiety disorders, 

while 6% of the obese females had mothers with these 

diagnoses. On the other hand, 16% of the non-obese males 

had mothers with adjustment or anxiety disorders, while 66% 

of the obese males had mothers with these diagnoses. 

Substance abuse diagnoses for mothers could not be 

analyzed because there were no mothers in this population 

who had these diagnoses. 

Only one of the additional variables related to the 

adolescents' mothers was significant. Mother's weight 

during the child's tenth year, interacting with gender, 
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was significantly related to adolescent obesity. The 

mother's mean weight in the child's tenth year was more for 

obese adolescents (186 pounds) than for nonobese adolescents 

(170 pounds). In addition, the interaction of obesity with 

gender was seen in the fact that mothers of obese male 

adolescents weighed more in the child's tenth year (197 

pounds) than mothers of obese female adolescents (174 

pounds) and mothers of nonobese male adolescents weighed 

less (159 pounds) than the mothers of nonobese female 

adolescents (183 pounds). 

In terms of the variables related to the adolescents' 

prIor weight, several had a significant relationship with 

adolescent obesity. The amount of weight gained during the 

first five years of life was significantly related to 

adolescent obesity in that those who were obese in 

adolescence had a mean weight gain during the first five 

years of life of 29 pounds, while those who were not obese 

in adolescence had a mean weight gain of 23 pounds during 

the first five years of life. 

The child's mean weight during the first quarter of 

life was not Significantly related to adolescent obesity, 

but the child's mean weight during the first year of life 

was related to later obesity. Obese adolescents had a mean 

weight of 16 pounds during their first year, while nonobese 

adolescents had a mean weight of 14 pounds. Mean weights 
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during the fifth and tenth years of life were also 

significantly related to adolescent obesity in the following 

manner: Obese adolescents had a mean weight of 56 pounds 

during their fifth year, while nonobese adolescents had a 

mean weight of 44 pounds during their fifth year. Obese 

adolescents had a mean weight of 129 pounds during their 

tenth year, while nonobese adolescents had a mean weight of 

86 pounds. The national norms for females and males for 

levels of obesity used in this research indicate that the 

mean weights for obese adolescents in their tenth year are 

within the obese range for that age. However, the mean 

weight for obese adolescents in their fifth year is two to 

three pounds under the indication of obesity for that age. 

No national norms are reported for infants under 6 months so 

the mean weights for children in their first year of life 

cannot be compared to levels of obesity. 

Health Risks 

In order to explore the question of what health risks 

might be associated with obesity, logistic regression 

analyses were performed for the four age categories 9-19, 

20-39, and 40-60 years, by obesity based on weight in 1986 

and gender with the presence of the following diagnoses 

during 1986: 

1. Diabetes 

2. cardiovascular Disorders 
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3. Digestive Disorders 

4. Renal and Urinary System Disorders 

5. Muscoloskeletal Disorders 

6. Anxiety and Adjustment Disorders 

7. Depressive Disorders 

6. Substance Abuse 

Tables 114 - 133 show the results of all the logistic 

regression analyses performed to examine this question. The 

results indicate no significant relationship for obesity or 

gender with any of the disorders for individuals in the 9 -

19 year age category. Analyses were not done with 

Depressive Disorders and Substance Abuse for this age 

category because none of the individuals had these 

diagnoses. 

In the 20 - 39 years age category, there were two 

significant effects of obesity and four significant effects 

of gender. Obesity had a significant relationship with the 

presence of diabetes in that 17\ of obese individuals have 

the diagnosis of diabetes, whereas only 10\ of nonobese 

individuals have this diagnosis. Gender was also 

significantly related to the diagnosis of diabetes in that 

8% of females and 19% of males had this diagnosis. 

Obesity had a significant relationship with the 

presence of cardiovascular disorder diagnoses in the 20-39 

age category in that 22% of obese individuals, compared with 



only 12% of nonobese individuals had these diagnoses. The 

significant effect of gender was seen in that fact that 23% 

of the males and only 10% of the females have these 

diagnoses. 

Gender was also significantly related to renal and 

urinary system disorders and depressive disorders. Renal 

and urinary system disorders were more prevalent for 

females than males with 13% of the females and 5% of the 

males having these diagnoses. Depressive Disorders were 

also more prevalent for females with 4% of the females and 

1% of the males in this age category obtaining these 

diagnoses in 1986. 
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In the 40-60 year age category, there were two 

significant effects of obesity and three significant effects 

of gender on the diagnoses. A significant effect of gender 

was found on the diagnosis of diabetes in that 45% of the 

females and 34% of the males obtained this diagnosis. 

There was not a significant effect of obesity on the 

diagnosis of diabetes in this age category. 

There was, however, a significant effect of obesity on 

cardiovascular disorder diagnoses during the 40-60 year 

category in that 55% of obese individuals and only 36% of 

the nonobese individuals had these diagnoses. 

There was a signifIcant effect of obesity on renal and 

urInary system disorders in that 16% of the obese and 24% 



of the non obese individuals had these diagnoses. A 

significant effect of gender was also found in that 29\ of 

the females and 11\ of the males had these diagnoses during 

this age category. 

There was also a significant effect of gender on 

musculoskeletal disorders, with females being more likely 

than males to have this diagnosis. 

Analyses were not done with anxiety and adjustment 

disorders because no males in this age category had these 

diagnoses. In addition, analyses were not done with 

substance abuse because there were no females with these 

diagnoses. 

Analyses were not done with the over 60 years age 

category because there were no obese females in this 

age category and only three obese males. 

The question of the relationships between obesity in 

1971, 1976, and 1981 with death in 1986 were examined 

through the use of ANOVAs. Tables 134 - 136 display the 

results. There was a significant effect of obesity in 1971 

on death in that 9% of those who died had been obese in 

1971, while 92\ of those who died had not been obese in 

1971. There were no significant effects of obesity in 1976 

nor 1981 on death. 

However, there was a significant effect of gender 

for 1971, 1976, and 1981 with death in 1986. The effect 
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was consistent across each year with more of the males 

than females being dead in 1986. 

Analyses of variance were performed with systolic and 

diastolic blood pressures by obesity and gender across all 

age categories to determine the relationships between these 

variables. Tables 137 and 138 display the results which 

indicate significant effects of both obesity and gender on 

both types of blood pressure. The obese had higher blood 

pressures than the nonobese with the mean systolic blood 

pressure for obese individuals being 119 and the mean 

systolic blood pressure for nonobese being 113. The mean 

diastolic blood pressure for obese individuals was 75 and 

the mean for nonobese individuals was 72. 

The effects of gender on blood pressure readings were 

seen in the fact that the mean systolic blood pressure 

reading for males was 118, while the mean for females was 

113. The mean diastolic blood pressure reading for males 

was 75, while the mean for females was 71. 

Table 139 indicates there were no significant effects 

of obesity nor gender across all ages on the number of 

visits to the health clinics in 1986. The mean number of 

visits for both obese and nonobese individuals was 12. 
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Norms 

CHAPTER 4 

Discussion 

Comparison of IHS Norms with CDC Non-Clinic Norms. 

The results indicate there were very few significant 

differences between the IHS data and the CDC data. 
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When there were differences, they were reflected in the CDC 

BMIs being greater than the IHS BMIs. Thus, it appears that 

individuals weighed during clinic visits (IHS data) do not 

have significantly different weights nor heights than 

individuals from the same tribe who are not weighed at the 

clinic. Since the only significant differences occur in 

terms of the BMI being higher in a few age categories for 

the non-clinic population, the concern that the IHS data 

might be overestimating the average weight of the Tribe 

being studied is reduced. However, it is important to 

remain somewhat cautious about the results presented here 

regarding norms for this Tribe since it is possible that 

the group studied by the CDC was not representative of the 

Tribal population as a whole either. Although unlikely, it 

could be that two deviant sub-populations of the Tribe are 

being compared. Thus, selection biases cannot be ruled out 

altogether. 

IHS Norms. The IHS norms for the years 1971, 1976, 

1981, and 1986 are presented in Tables 10 - 15. These will 



provide comparative data for health care provIders who are 

interested in knowing how their patient might compare to 

others in the Tribe based on weight, height, or BMI. It 

would be helpful for norms to be published approximately 

every five years in order to track whether and how they are 

changing. 
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Changes in IHS Norms. When the significant effects of 

cohort on weight and BMI are considered simultaneously, a 

pattern can be seen for the age categories of 9-10, 14-15, 

29-30, 34-35, and 39-40. These are the age categories that 

are consistently affected by cohort, which suggests that 

something is occurring during these ages which produces 

fluctuations in weight and BMI during the years of 1971, 

1976, 1981, and 1986. There is a tendency for these age 

categories to increase in weight and BMI as the cohort is 

born later in time, which may indicate that individuals of 

these ages are particularly vulnerable to environmental 

factors which might affect their weight. It is possible 

that the results in the 9-10 and 14-15 age categories 

reflect pre-adolescent and adolescent struggles with weight 

and control of eating. Whereas, it Is possible that the 

results in the 29-30, 34-35, and 39-40 age categories may be 

evidence that those in the early portion of "mldlife" have 

difficulty with weight stabilization as they accomodate to 

adult life. 



The lack of significant cohort effects for all age 

categories, except 9-10, when examining height indicates 

the stability of height for individuals in this Tribe and 

support~ the comment made by Blaine (1985) in the 

introduction that individuals from this Tribe have never 

been tall. 
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The significant effect of gender on weight in the age 

categories examined from age 14 through 45 and 59-60 are not 

surprising as one would expect that males would tend to 

weigh more than women. Likewise, the significant effects of 

gender on height in all age categories except the 4-5 year 

olds would be expected since males are usually taller than 

females. However, the significant effect of gender on BM! 

in the age categories of 19-20, 39-40, and 54-55, with 

females having a higher BMI than males, is less expected. 

These results suggest that these are ages during which 

women are affected differentially from men in terms of 

their vulnerability to obesity. In fact, Figures 13 and 14 

SUbstantiate this idea for the 19-20 and 54-55 age 

categories in which it is clear that females' prevalence of 

obesity peaks and the males' prevalence dips. However, 

this pattern is not evident in the 39-40 ag~ category 

graphed on the figures, which suggests that the differences 

between genders occurred prior to 1986 which is the data 

year the figures reflect. 



Cohort Change. The effect of cohort on weight would 

be expected since the cohorts represent different years of 

birth and one would expect that individuals of different 

ages have different weights. The interaction effect of 

gender and cohort is also expected and reflective of the 

results obtained above which show that for some age 

categories males' mean weights were higher than females'. 

79 

The within-subjects results indicate that there is a 

significant change over time across all cohorts, with some 

increasing in weight and BMI, while others decrease, which 

is seen in the significant time by cohort interaction. As 

one examines the data in Table 53, it is apparent that 

cohorts of individuals born in 1911, 1916, 1921, 1926, 1931, 

and 1936 tend to decrease in mean weight over the four data 

gathering years. However, those cohorts of 1946 through 

1971 increase in weight over the same fifteen year span. 

The intervening cohort of 1941 does not show any pattern as 

the other cohorts do. It is possible that this effect is 

related to the ages of the individuals in the cohorts. For 

example, those born from 1911 through 1936 ranged in age 

from 34 to 75 years during the period of time investigated 

in this study. On the other hand, those born from 1946 

through 1971, ranged in aged from 0 to 24 during the same 

time period. Thus, the cohort effect may be dependent upon 

the age differences of the individuals in the cohorts. 
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The cohort by time interaction for weight suggests that 

the weight of the individuals in this tribe is being 

influenced more by environmental than genetic factors. 

Since their weight tends to vary as a function of time of 

measurement, it is likely that their weight is being 

influenced by environmental/historical factors such as 

changes in availability of certain types of food and 

behaviors such as exercise. 

The significant cohort by time by gender interaction 

is further evidence that the changes in weight are not 

genetic since it varies depending on the gender of the 

individual. The fact that males' weights tend to vacilate 

more than women's over the years suggests that the 

environmental influences on males regarding weight are not 

as strong as those which influence women. In fact, it is 

known that women have a higher level of fat than men 

(Stuart & Jacobson, 1979), so it is possible the effect 

being seen here is also a reflection of the physiological 

influences on women regarding percentage of fat during 

different times of their lives. 

It is also possible that this higher order interaction 

is an artifact o~ the smaller numbers of individuals in the 

older cohorts and not a true reflection of trends in this 

population. 

The four analyses of specific cohorts is helpful in 



gaining further understanding of historical changes which 

have affected weight in different cohorts. Since there 

were no significant effects for the analyses of the two 

sets of cohorts, 1931 with 1936 and 1936 with 1941, it is 

evident that they do not change significantly over time 

overall, nor is there an interaction with cohort by time. 

Thus, it appears that these cohorts, representing the ages 

34 through 50 years tend to be stable. 

When the cohorts 1941 and 1946 were examined, however, 

during the ages of 29-40, the younger cohort (1946) weighed 

more than the older and they both increased significantly 

over time, with the males weighing more than the females. 

When the cohorts 1946 and 1951 are examined, 

representing the ages 24-35, there was no cohort effect, 

but there were effects related to gender and time. As with 

the comparisons of the 1941 and 1946 cohorts, the results 

indicate that males tend to weigh more than females and 

weight increases over time. In addition, a time by sex 

interaction for this comparison indicates that females 

increase in weight more than the males do over time during 

the ages of 24 to 35 years. 

Thus, with the follow-up analyses of specific cohorts, 

it appears we have captured a time of historical change for 

individuals in this Tribe. Those born in 1941 and later 

tend to increase in weight over time periods measured in 
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this study. This suggests 'that environmental factors may 

be particularly affecting these groups. These findings are 

congruent with Justice's (1985) suggestion that after World 

War II, the availability of high calorie foods on the 

reservation significantly increased and was related to 

weight increases. These results indicate that those 

individuals who were children during or since World War II 

tend to increase in weight over time, suggesting that not 

only 1s high calorie food available, but it Is being 

increasingly consumed. These factors may interplay with the 

idea that exercise has decreased significantly for Tribal 

members over the past few decades, thus leading to the high 

probability that these individuals would gain weight. 

Comparison of IHS and NCHS Norms. The comparison of 

these norms indicates that members of this Tribe tend to be 

significantly shorter in the 25 - 54 year age categories and 

significantly heavier than those in the NCHS norms in all 

age categories up to 45 years of age. Females tend to be 

significantly heavier than the NCHS norms to the age of 55, 

indicating that women in this Tribe may be at risk for 

health problems related to obesity over a longer period than 

males. Thus, during the ages of 18 through 54, Tribal males 

and females are both significantly heavier than and 

significantly shorter than national norms. It seems li.kely 

that these would be the years of greatest prevalence of 



obesity and possibly the years which produce the greatest 

health risks. 

Prevalence 
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Prevalence of IHS Obesity. Prevalence of obesity for 

IHS Clinics users varies depending on gender and the age 

category of the individual. As can be noted, there is often 

a discrepancy between the prevalence of obesity determined 

by weight and the prevalence determined by BMI. It is 

likely this discrepancy is partially reflect of the 

difference in the number of individuals used to calculate 

the means. As noted previously, there were much fewer 

heights measured during clinic visits than there were 

weights. Therefore, many subjects had to be left out of the 

calculation and subsequent analyses due to the absence of a 

measured height for any given year. It is also possible 

that, considering the tendency for Tribal members to be 

considerably shorter than national norms during the years 

from 18 to 54, BMIs may be a closer approximation to the 

prevalence of Tribal obesity, during those specific years. 

In fact, particularly for males, it is during those specific 

years that we do see the most discrepancy between obesity 

based on weight versus BMI. See Figure 14 for further 

clarification of this issue. 

changes in IHS prevalence of Obesity. Significant 

effects of cohort on prevalence of obesity based on weight 
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occurred in all age categories except 19-20 and 24-25. 

Thus, it appears that the prevalence of obesity in these two 

age categories remains comparitively stable over cohorts 

where the others do not, suggesting there may be less 

environmental influence affecting these ages. Late 

adolescence and early adulthood may be a period during 

which individuals are engaged in activities which help them 

maintain their weight or they eat different foods. It is 

possible that Tribal members during this age period may be 

attempting to individuate from their family and Tribe and 

be less involved in Tribal activities which often include 

feasting. If this is so, the combination of change in 

diet, plus involvement in 0ther activities, may contribute 

to this observed stabilization in prevalence of obesity. 

When examining obesity based on BMI, there are fewer 

significant effects of cohort, suggesting that BMI tends to 

be more stable than measurements of weight across cohorts. 

Thus, although BMI varies across cohorts for five different 

cohorts, only three cohorts vary in terms of prevalence of 

obesity based on BMI. 

Gender does not have a consistent effect on prevalence 

of obesity, although the males in the 29-30 and 34-35 age 

categories tend to have a higher preyalence than females and 

females in the 49-50 age category tend to have a higher 

prevalence of obesity than males. 
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Overall, there are fewer effects of gender on 

prevalence of obesity than on the actual weights and BMls, 

indicating that although men tend to weigh more than females 

and females tend to have higher BMIs than males, the 

prevalence of obesity is more likely to be equivalent than 

nonequivalent between males and females. 

Predictive Factors 

The results indicate that none of the mother's physical 

disorders are related to adolescent obesity, which suggests 

that mothers' physical conditions do not contribute to a 

negative relationship between the mother and child and, 

thereby, potentially increase the likelihood of obesity. 

In relation to mental disorders, however, the results 

indicate obese adolescent males are more likely to have 

mothers who have been diagnosed with anxiety or adjustment 

disorders than nonobese adolescent males. This suggests 

that males may be more vulnerable to their mothers' 

emotional states than female adolescents and that they may, 

therefore, tend to cope with the ramifications of the 

emotional environment through the use of food. The mother's 

diagnoses of depressive disorders did not have a significant 

effect on adolescent obesity which implies that depressive 

disorders have a different, and possibly less powerful, 

effect than anxiety or adjustment disorders. 

The significant interaction effect of mother's weight 



when males are 10 years old on their obesity in adolescence 

is unusual. It is possible that ten years of age is a time 

when boys are most susceptible to the modeling effects of 

their mother in terms of eating and other behaviors which 

affect later obesity. In conjunction with the finding 

related to adolescent males and mother's anxiety disorders, 

there is added evidence that males may be more sensitive 

than females to their mother's moods and behaviors. It is 

also possible that males are more influenced by their 

mothers' modeling inappropriate food related behavior or 

that males are more likely to cope with unsettling 

relationship issues through behaviors that increase the 

possibility of obesity. 

In addition to variables related to the mother, 

several child variables are related to their own obesity 

when adolescents. The amount of weight the child gained 

during the first five years of life is associated with 

adolescent obesity, with those who gained the most being in 

the obese category. This finding is congruent with the 

work done by Rolland-Cachera et al. (1984) which indicated 

that there was a relationship between early adiposity 

rebound (or weight gain) before the age of 5 1/2 years and 

obesity in adolescence. 

Although the child's mean weight during the first 

quarter of life was not significantly related to adolescent 
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obesity, mean weights during the first, fifth, and tenth 

year were each significant, with obese adolescents weighing 

more than nonobese adolescents in each of the earlier 

years. However, the mean weights in the first and fifth 

years of children who later became obese adolescents were 

not in the obese range. Only the mean weight of children 

in their tenth year who became obese adolescents was in the 

obese range. Not only does this suggest that obesity at 
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age ten may be the best predictor of adolescent obesity of 

al.1 the weight predictors considered in this study, but that 

obese 10-year-olds tend to become obese adolescents. 

Health Risks 

Obesity and health problems were not related for the 

youngest age group studied for this question, those aged 

9-19 years. Howev,er, two health problems were related to 

obesity for the 20-39 year age category with higher 

prevalence of diabetes and cardiovascular disorders 

occurring with obese than nonobese individuals. In the 

40-60 year age category, cardiovascular and renal/urinary 

system disorders were related to obesity. There was a 

higher prevalence of cardiovascular disorders with obese 

than nonobese individuals. However, there was a lower 

prevalence of renal and urinary system disorders with obese 

than nonobese individuals. The differences between the 



results of the two adult age categories examined in this 

research appear to be congruent with prior research which 

has shown inconclusive results regarding the relationship 

between obesity and renal disease (Bray, 1987) and diabetes 

(Knowler et al., 1981). The results also conform with the 

consistent relationships found between cardiovascular 

disorders and obesity (Alexander, 1973; Hubert, 1984). 

An association of mortality to prior obesity was 

indIcated in the signficant relationship found between 

obesity in 1971 and death in 1986. The fact that obesity 

in 1976 and 1981 were not significantly related to death in 

1986 suggests that chronic obesity, of at least fifteen 

years duration, is necessary in order to establish this 

association. 

The relationship between systolic and diastolic blood 

pressure and obesity is further evidence of the link 

between higher blood pressure and obesity. However, it 

should be noted that the mean blood pressures of obese 

individuals in this study were not above normal (Thorn, 

Adams, Braunwald, Isselbacher, & Petersdorf, 1977), 

indicating that being obese does predict high blood 

pressure. 

In addition, obesity was not significantly related to 

number of clinic visits in 1986, which indicates that obese 

individuals do not go to the IHS clinics more than nonobese 
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individuals 'and suggests that these obese individuals may 

not experience more health problems than the nonobese. 

Overall, this research indicates that this population 

of Southwestern Native Amer icans generally weig-hs more and 

is shorter than national norms, which results in 

significantly greater BMIs. It appears that weight has 

increased since the mid-forties, a time which coincides 
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with availability of high-calorie foods and a reduction in 

emphasis on exercise. However, the prevalence of obesity 

varies greatly depending ott the age category or gender being 

examined and whether obesity is determined by weight or BMI. 

Preva.1ence of obesity for this Tribe, based on IHS norms, in 

any given age category, ranges from 0 to 69%, whereas 

obesity in the general adult population ranges from 3.5 to 

14% (NCHS, Najjar, & Rowland, 1987), for any given age 

category. 

Predictive factors of adolescent obesity in this Tribe 

revealed only minimal effects of variables related to the 

child's mother, but several effects related to the child's 

prior weight or weight gain. Of the variables examined in 

this research, it is clear that the child's weight variables 

are more predictive of future obesity in adolescence than 

most variables related to the mother's health or weight at 

any time during the child's life. 

The health risks of obesity for individuals in this 



tribe appear to be minimal, with only diabetes and 

cardiovascular disorders being significantly related to 

obesity during either the ages of 20-39 or 40-60. Blood 

pressure was positively related to obesity, but mean blood 

pressure readings for obese individuals were not above 

normal. 

There is room for error with these variables since 

it is possible that individuals with the specific disorders 

being studied went to private physicians, or somewhere 
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other than the IHS clinics, for their health care. In 

addition, the diagnoses of mental disorders, particularly 

those in the category of substance abuse, have only recently 

begun to be consistently charted in the IHS clinics. 

Although the results of this research should be 

considered in a conservative light given the large number 

of analyses performed and the potential biases related to 

the data, they provide the groundwork for future research 

and the development of preventive programs. 

It appears that prevention of obesity in this 

population should include targeting individuals who are 

obese by the time they are ten years old or if they have 

gained more weight than normal during the first five years 

of their life. Hale adolescents may be at higher risk to 

develop obesity if their mothers have anxiety or adjustment 

disorders or if their mother is obese when they are ten 



years old. Anyone or combination of these variables in a 

child's life could alert the health care worker to further 

explore the possibility of beginning a preventive 

exercise/nutrition education program with the child. 

Future research should include prospective studies 

which follow a sample of Individuals from bIrth through 

adulthood, examining as many issues related to weight and 

obesity as possible in the genetic, physiological, and 

psychological realms. 

Further information which would be useful for the 

TrIbe beIng studied is whether health risks are related to 

obesity which is determined by the 95th percentIle, or 

above, on IHS norms. It may be possible that this is a 

"heal:ty" population, which does not exhibIt health pl:oblems 

In relatIon to obesity until the extent of obesity reachs 

the 95th percentile based on this same population. 

In addition, it would be helpful to compare the IHS 

norms to a random selection of Tl:ibal individuals in ol:der 

to determine whether the norms established hel:e are truly 

representative of the population as a whole. 

91 



APPENDIX A 

Table 1 

Numbers of IHS and CDC 1983 Subjects Measured for Weight/ 

Height by Age Category and Gender 

IHS (wt/ht) CDC (wt/ht) 

Age Category Females Males Females Males 

6 - 7 yrs. 78/ 9 92/16 8/ 8 7/ 7 

11 - 12 yrs. 83/ 11 74/24 6/ 6 7/ 7 

16 - 17 yrs. 86/ 31 55/27 6/ 6 10/10 

18 - 24 yrs. 83/ 40 42/18 28/28 22/22 

25 - 34 yrs. 113/115 68/73 20/20 22/22 

35 - 44 yrs. 66/ 65 44/48 19/19 15/15 

45 - 54 yrs. 67/ 54 35/33 19/18 15/15 

55 - 64 yrs. 30/ 22 22/16 7/ 7 7/ 7 

65 - 74 yrs. 17/ 14 13/13 6/ 5 2/ 2 

TOTAL 623/361 445/268 119/117 107/107 
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APPENDIX A (continued) 

Table 2 

Ages and Ns for each Cohort during Data Gathering Years 

Data Gathering Year 

Year of Birth 1971 1976 1961 1986 

1986 0 

(n) (315) 

1961 0 4-5 

(n) (264) (234) 

1976 0 4-5 9-10 

(n) (228) (211) (164) 

1971 0 4-5 9-10 14-15 
~ 

(n) (204) (206) (162) (160) 

1966 4-5 9-10 14-15 19-20 

(n) (164) (205) (167) (152) 

1961 9-10 14-15 19-20 24-25 

(n) (129) (160) (139) (140) 

1956 14-15 19-20 24-25 29-30 

(n) (129) (130) (115) (117) 

1951 19-20 24-25 29-30 34-35 

(n) ( 92) (110) ( 98) ( 86) 

1946 24-25 29-30 34-35 39-40 

(n) ( 87) ( 87) ( 90) ( 87) 
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Table 2 (continued) 

Ages and Ns for each Cohort during Data Gathering Years 

Data Gathering Year 

Year of Birth 1971 1976 1981 1986 

1941 29-30 34-35 39-40 44-45 

(n) ( 53) ( 58) ( 49) ( 44) 

1936 34-35 39-40 44-45 49-50 

(n) ( 73) ( 71) ( 68) ( 73) 

1931 39-40 44-45 49-50 54-55 

(n) ( 45) ( 45) ( 46) ( 41) 

1926 44-45 49-50 54-55 59-60 

(n) ( 42) ( 32) ( 35) ( 43) 

1921 49-50 54-55 59-60 64-65 

(n) ( 28) ( 29) ( 23) ( 23) 

1916 54-55 59-60 64-65 69-70 

( n) ( 22) ( 29) ( 25) ( 26) 

1911 59-60 64-65 69-70 74-75 

(n) ( 20) ( 18) ( 19) ( 18) 
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APPENDIX A (continued) 

Table 3 

Numbers of 1980 IHS and NCHS Subjects Measured for 

Weight/Height by Age category and Gender 

Age category 

3 - 4 yrs. 

8 - 9 yr.s. 

13 - 14 yrs. 

18 - 24 yrs. 

25 - 34 yrs. 

35 - 44 yrs. 

45 - 54 yrs. 

55 - 64 yrs. 

65 - 74 yrs. 

IHS 

Females 

103/90 

98/40 

101/59 

114/85 

105/98 

59/53 

50/38 

22/19 

7/ 6 

(wt/ht) 

Males 

116/104 

80/ 29 

85/ 50 

60/ 50 

68/ 72 

40/ 43 

26/ 22 

20/ 18 

9/ 7 

NCHS 

Females Males 

762 822 

272 292 

340 359 

1010 988 

1121 1067 

836 745 

763 690 

1329 1227 

1416 1199 
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APPENDIX A (continued) 

Table 4 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Females' Weight by Age Category 

IHS CDC 

Age Category Mean SD Mean SD Calculated t 

6 - 7 yrs. 60 14 61 22 0.1782 NS 

(n) (78) ( 8) 

11 - 12 yrs. 130 35 117 35 -0.8876 NS 

(n) (83) ( 6) 

16 - 17 yrs. 155 34 187 29 2.2340 NS 

(n) (86) ( 6) 

18 - 24 yrs. 169 39 184 48 1.6608 NS 

(n) (83) (28) 

25 - 34 yrs. 185 43 191 38 0.5818 NS 

(n) (83) (20) 

35 - 44 yrs. 188 39 196 31 0.8193 NS 

(n) (113) (19) 

45 - 54 yrs. 181 38 165 44 -1. 5609 NS 

(n) (66) (19) 

55 - 64 yrs. 171 32 164 23 -0.5396 NS 

(n) (67) ( 7) 
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APPENDIX A (continued) 

Table 4 (continued) 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Females' Weight by Age Category 

Age Category 

65 - 74 yrs. 

(n) 

Mean 

131 

(30) 

IHS 

SO 

24 

Mean 

158 

( 6) 

CDC 

SO Calculated t 

21 2.4722 NS 

* = ~ = < .01, ** = ~ = < .005, *** = £ = < .001 
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APPENDIX A (continued) 

Table 5 

1963 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Males' Weight by Age Category 

IHS CDC 

Age Category Mean SD Mean SD Calculated t 

6 - 7 yrs. 60 15 56 13 -0.6771 NS 

(n) (92) ( 7) 

11 - 12 yrs. 119 35 106 26 -0.6047 NS 

(n) (74) ( 7) 

16 - 17 yrs. 169 36 175 51 0.4356 NS 

(n) (55 ) (10) 

18 - 24 yrs. 194 59 210 37 1.1626 NS 

(n) (42) (22) 

25 - 34 yrs. 213 47 219 46 0.5205 NS 

(n) (68) (22) 

35 - 44 yrs. 222 48 212 59 -0.6603 NS 

(n) (44) (15) 

45 - 54 yrs. 192 30 178 37 -1. 4016 NS 

(n) (35) (15) 

55 - 64 yrs. 179 42 154 18 -1.5320 NS 

(n) (22) ( 7) 
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APPENDIX A (continued) 

Table 5 (continued) 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Males' Weight by Age category 

Age Category 

65 - 74 yrs. 

(n) 

Mean 

169 

(13) 

IHS 

SD 

21 

CDC 

Mean SD Calculated t 

150 36 -1.1088 NS 

( 2) 

* = ~ = < .01, ** = ~ = < .005, *** = ~ = < .001 
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APPENDIX A (contInued) 

Table 6 

1983 lHS and 1983 CDC Means, Standazd DevIations, and 

Calculated t-values for Females' Height by Age Category 

IHS CDC 

100 

Age Category Mean SO Mean SO Calculated t 

6 - 7 yrs. 50 3 46 6 -0.6834 NS 

(n) ( 9) ( 8) 

11 - 12 yrs. 63 3 59 10 -1. 2170 NS 

(n) (11) ( 6) 

16 - 17 yrs. 62 3 62 3 0.0000 NS 

(n) (31) ( 6 ) 

18 - 24 yrs. 62 3 62 6 0.0000 NS 

(n) (40) (28) 

25 - 34 yrs. 62 3 62 6 0.0000 NS 

(n) (115) (20) 

35 - 44 yzs. 62 2 62 5 0.0000 NS 

(n) (65) (19) 

45 - 54 yzs. 62 2 61 4 -1.2606 NS 

(n) (54) (18) 

55 - 64 yzs. 62 3 59 5 -2.2595 NS 

(n) (22) ( 7) 



APPENDIX A (continued) 

Table 6 (continued) 

1983 IMS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Females' Height by Age Category 

IMS CDC 

101 

Age Category Mean SD Mean SD Calculated t 

65 - 74 yrs. 

(n) 

61 

(14) 

2 59 

( 5) 

7 -0.9526 NS 

* = ~ = < .01, ** = ~ = < .005, *** = ~ = < .001 



APPENDIX A (continued) 

Table 7 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Males' Height by Age Category 

IHS CDC 

102 

Age Category Mean SD Mean SD Calculated t 

6 - 7 yrs. 49 7 48 8 -0.3020 NS 

(n) (16) ( 7) 

11 - 12 yrs. 60 3 61 9 0.5060 NS 

(n) (24) ( 7) 

16 - 17 yrs. 67 3 68 6 0.6765 NS 

(n) (27) (10) 

18 - 24 yrs. 69 3 67 6 -1.2712 NS 

(n) (18) (22) 

25 - 34 yrs. 67 5 67 6 0.0000 NS 

(n) (73) (22) 

35 - 44 yrs. 67 3 67 8 0.0000 NS 

(n) (48) (15 ) 

45 - 54 yrs. 66 3 66 8 0.0000 NS 

(n) (33) (15) 

55 - 64 yrs. 67 2 66 7 -0.5841 NS 

(n) (16) ( 7) 



APPENDIX A (continued) 

Table 7 (continued) 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Males' Height by Age Category 

IHS CDC 

103 

Age Category Mean SO Mean SO Calculated t 

65 - 74 yrs. 

(n) 

67 

(13) 

3 64 

( 2) 

5 -1. 2107 NS 

* - 12. = < .01, ** = 12. = < .005, *** = 12. = < .001 



APPENDIX A (continued) 

Table 8 

1983 IHS and 1983 CDC Means, standard Deviations, and 

Calculated t-values for Females' BMI by Age Category 

IHS CDC 

104 

Age Category Mean SD Mean SD Calculated t 

6 - 7 yrs. 18 3 18 5 0.0000 NS 

(n) ( 8) ( 8) 

11 - 12 yrs. 24 5 23 5 -0.4021 NS 

(n) (11) ( 6) 

16 - 17 yrs. 28 6 34 5 2.4552 * 
(n) (30) ( 6) 

18 - 24 yrs. 30 8 34 8 2.0138 NS 

( n) (37) (28) 

25 - 34 yrs. 34 8 35 6 0.5309 NS 

(n) (103) (20) 

35 - 44 yrs. 34 7 35 5 0.5548 NS 

(n) (58) (19) 

45 - 54 yrs. 33 7 31 9 -1.0116 NS 

(n) (49) (18) 

55 - 64 yrs. 30 5 33 5 1.3233 NS 

(n) (20) ( 7) 



APPENDIX A (continued) 

Table 8 (continued) 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Females' BMI by Age category 

IHS CDC 

105 

Age Category Mean SO Mean SO Calculated t 

65 - 74 yrs. 

(n) 

25 

(13) 

3 31 

( 5) 

6 2.7824 * 

* = ~ = < .01, ** = ~ = < .005, *** = ~ = < .001 
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Table 9 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Males' BMI by Age Category 

IHS CDC 

106 

Age Category Mean SD Mean SD Calculated t 

6 - 7 yrs. 18 7 17 4 -0.3444 NS 

(n) (16) ( 7) 

11 - 12 yrs. 23 6 20 4 -1.2457 NS 

(n) (24) ( 7) 

16 - 17 yrs. 25 4 27 9 0.8948 NS 

(n) (27) (10) 

18 - 24 yrs. 27 6 33 6 3.1259 ** 
(n) (16) (22) 

25 - 34 yrs. 33 7 34 7 0.5557 NS 

(n) (62) (22) 

35 - 44 yrs. 35 7 34 9 -0.4263 NS 

(n) (40) (15) 

45 - 54 yrs. 31 6 28 5 -1.6944 NS 

(n) (31) (15) 

55 - 64 yrs. 27 7 25 2 -0.7000 NS 

(n) (13) ( 7) 
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Table 9 (continued) 

1983 IHS and 1983 CDC Means, Standard Deviations, and 

Calculated t-values for Males' BMI by Age Category 

IHS CDC 

107 

Age category Mean SD Mean SD Calculated t 

65 - 74 yrs. 

(n) 

26 

( 9) 

4 26 

( 2) 

5 0.0000 NS 

* = ~ = < .01, ** = ~ = < .005, *** = ~ = < .001 
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Table 10 

Mean Weights and Standard Deviations for Females by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

Age category 

4 - 5 yrs. 

(n) 

9 - 10 yrs. 

(n) 

14 - 15 yrs. 

(n) 

19 - 20 yrs. 

(n) 

24 - 25 yrs. 

(n) 

29 - 30 yrs. 

(n) 

34 - 35 yrs. 

(n) 

39 - 40 yrs. 

(n) 

1971 

wt SD 

42 9 

(94) 

86 21 

(65) 

137 34 

(68) 

154 34 

(46) 

171 35 

(46) 

167 35 

(26) 

173 35 

(41) 

181 44 

(25) 

1976 

wt SD 

45 10 

(107) 

92 26 

(113) 

148 33 

(86) 

157 35 

(78) 

174 38 

(62) 

196 44 

(51) 

180 34 

(31) 

187 42 

(37) 

1981 

wt so 

45 11 

(99) 

99 27 

(90) 

147 35 

(107) 

166 39 

(94) 

180 46 

(72) 

187 45 

(56) 

193 43 

(55) 

186 47 

(24) 

1986 

wt SD 

46 10 

(119 ) 

102 27 

(78) 

158 40 

(88) 

173 44 

(104 ) 

176 43 

(89) 

181 37 

(65) 

197 48 

(48) 

199 49 

(54 ) 
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Table 10 (continued) 

Mean Weights and Standard Deviations for Females by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

44 - 45 yrs. 174 40 187 41 188 36 173 41 

(n) (21) (33) (39) (25) 

49 - 50 yrs. 183 25 182 34 181 40 182 37 

(n) (13) (19) (31) (43) 

54 - 55 yrs. 161 20 172 25 170 37 192 40 

(n) ( 7) (15) (16) (31) 

59 - 60 yrs. 149 34 155 24 169 24 169 33 

(n) ( 7) (11) (12) (22) 

64 - 65 yrs. 142 33 148 20 160 30 

(n) ( 8) (13) (12) 

69 - 70 yrs. 130 34 148 24 

(n) ( 9) (11) 

74 - 75 yrs. 117 31 

(n) (10) 
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Table 11 

Mean Weights and standard Deviations for Males by Age 

category Across the Data. Gathering Years of 1971, 1976, 

1961, and 1966 

Age category 

4 - 5 yrs. 

(n) 

9 - 10 yrs. 

(n) 

14 - 15 yrs. 

( n) 

19 - 20 yrs. 

(n) 

24 - 25 yrs. 

(n) 

29 - 30 yrs. 

(n) 

34 - 35 yrs. 

(n) 

39 - 40 yrs. 

(n) 

1971 

wt SD 

43 6 

(70) 

87 32 

(56) 

147 34 

(61) 

182 42 

(46) 

198 40 

(41) 

191 36 

(26) 

197 36 

(32) 

180 26 

(19) 

1976 

wt SO 

45 9 

(99) 

85 22 

(92 ) 

153 40 

(74) 

188 31 

( 51) 

217 54 

(48) 

214 38 

(36) 

196 40 

(25) 

193 33 

(33) 

1981 

wt SD 

45 9 

(112) 

95 30 

(72) 

150 38 

(80) 

187 50 

(45) 

213 37 

(43) 

227 54 

(42) 

219 38 

(34) 

209 46 

(24) 

1986 

wt SD 

47 12 

(115) 

96 27 

(86) 

166 43 

(72 ) 

178 37 

(48) 

198 53 

(51) 

212 40 

(52) 

225 47 

(38 ) 

218 43 

(33) 
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Table 11 (continued) 

Mean Weights and Standard Deviations for Males by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

Age category 

44 - 45 yrs. 

(n) 

49 - 50 yrs. 

(n) 

54 - 55 yrs. 

(n) 

59 - 60 yrs. 

(n) 

64 - 65 yrs. 

(n) 

69 - 70 yrs. 

(n) 

74 - 75 yrs. 

(n) 

1971 

wt SO 

179 27 

(18) 

173 45 

(14) 

166 27 

(15) 

173 24 

(13) 

1976 

wt SO 

187 33 

(11) 

182 28 

(12) 

176 37 

(12) 

169 25 

(17) 

165 15 

( 9) 

1981 

wt SO 

192 28 

(28) 

199 32 

(14) 

180 41 

(17) 

174 28 

( 9) 

164 21 

(12) 

167 28 

(10) 

1986 

wt SO 

210 48 

(18 ) 

192 30 

(30 ) 

178 31 

( 9) 

180 38 

( 19 ) 

182 48 

( 8) 

164 28 

(15) 

164 26 

( 8) 
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Table 12 

Mean Heights and Standard Deviations for Females by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

Age category 

4 - 5 yrs. 

(n) 

9 - 10 yrs. 

(n) 

14 - 15 yrs. 

(n) 

19 - 20 yrs. 

(n) 

24 - 25 yrs. 

(n) 

29 - 30 yrs. 

(n) 

34 - 35 yrs. 

(n) 

39 - 40 yrs. 

(n) 

1971 

Ht SO 

43 3 

(46) 

56 3 

(24) 

62 3 

(35) 

62 2 

(42) 

62 3 

(40) 

62 1 

(23) 

63 2 

(28) 

62 3 

(17) 

1976 

Ht SO 

43 4 

(90) 

55 3 

(76) 

63 2 

(46) 

62 2 

(70) 

63 3 

(58) 

62 3 

(43) 

62 2 

(25) 

62 2 

(28) 

1981 

Ht SO 

43 2 

(48) 

57 3 

(23) 

63 3 

(76) 

63 5 

(26) 

62 2 

(68) 

62 3 

(52) 

63 3 

(44) 

63 2 

(19) 

1986 

Ht SO 

43 2 

(65) 

57 2 

(19 ) 

63 3 

(41 ) 

62 3 

(16) 

62 3 

( 39 ) 

62 2 

(59 ) 

63 2 

(47) 

62 3 

(42) 
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Table 12 (continued) 

Mean Heights and Standard Deviations for Females by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

Age category 

44 - 45 yrs. 

(n) 

49 - 50 yrs. 

(n) 

54 - 55 yrs. 

(n) 

59 - 60 yrs. 

(n) 

64 - 65 yrs. 

(n) 

69 - 70 yrs. 

(n) 

74 - 75 yrs. 

(n) 

1971 

Ht SO 

63 2 

(12) 

62 2 

(11) 

62 2 

( 7) 

60 2 

7) 

1976 

Ht SO 

62 3 

(25) 

63 3 

(13) 

62 2 

(12) 

62 2 

(10) 

60 3 

6 ) 

1981 

Ht SO 

62 2 

(29 ) 

62 3 

(23) 

62 3 

(11) 

62 3 

( 9) 

61 2 

(10) 

60 3 

5) 

1986 

Ht SO 

62 1 

(21) 

62 2 

(32) 

62 3 

(22) 

63 2 

(10) 

62 2 

( 8) 

62 2 

(10) 

60 3 

( 6) 
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Table 13 

Mean Heights and standard Deviations for Males by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

Age category 

1971 

Ht SD 

1976 

Ht SD 

1981 

Ht SD 

1986 

Ht SD 

4 - 5 yrs. 43 2 43 3 43 2 44 2 

(n) (31) (77) (73) (54) 

9 - 10 yrs. 55 2 54 2 56 2 56 3 

(n) (27) (56) (14) (31) 

14 - 15 yrs. 67 3 66 4 66 3 66 3 

(n) (39) (44) (65) ( 39 ) 

19 - 20 yrs. 68 4 68 3 67 6 66 4 

(n) (42) (47) (12) ( 8) 

24 - 25 yrs. 67 2 68 4 67 5 69 3 

(n) (37) (47) (46) (15) 

29 - 30 yrs. 68 2 67 3 68 4 67 5 

( n) (25) (33 ) (35) (45) 

34 - 35 yrs. 66 3 67 2 67 3 68 4 

(n) (27) (21) (33) (37) 

39 - 40 yrs. 67 2 66 3 68 2 67 3 

(n) (12) (33) (21) (30) 
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Table 13 (continued) 

Mean Heights and Standard Deviations for Hales by Age 

category Across the Oata Gathering Years of 1971, 1976, 

1981, and 1986 

Age category 

1971 

Ht SO 

1976 

Ht SO 

1981 

Ht SD 

1986 

Ht SO 

44 - 45 yrs. 66 2 68 2 67 3 67 2 

(n) (15) (12) (26) (17 ) 

49 - 50 yrs. 66 2 66 2 67 2 66 4 

(n) (12) (11) (11) (28 ) 

54 - 55 yrs. 68 2 66 2 66 1 67 2 

( n) (11) ( 7) (14) ( 7) 

59 - 60 yrs. 66 3 67 3 65 2 67 2 

(n) 7) (13) ( 7) (14 ) 

64 - 65 yrs. 68 2 67 3 67 2 

(n) 5) (10) ( 4 ) 

69 - 70 yrs. 67 2 66 3 

(n) 6) ( 8) 

74 - 75 yrs. 67 4 

(n) ( 3) 
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Table 14 

Mean BMls and Standard Deviations for Females by Age 

Category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

1981 1986 

Age Category 

1971 

BMI SO 

1976 

BMI SO BMI SO BMI SO 

4 - 5 yrs. 16 2 17 4 17 3 16 3 

(n) (46) (90) (48) (65) 

9 - 10 yrs. 20 4 21 5 20 4 24 4 

(n) (24) (76) (23) (19) 

14 - 15 yrs. 25 6 25 5 26 8 27 5 

(n) (35) (46) (76) (41) 

19 - 20 yrs. 28 6 29 7 32 8 35 8 

(n) (42) (70) (26) (16) 

24 - 25 yrs. 31 6 32 7 33 8 31 8 

(n) (39) (58) (65) (39) 

29 - 30 yrs. 30 6 35 8 34 8 33 7 

(n) (23) (42) (51) (58) 

34 - 35 yrs. 31 6 33 7 35 7 35 8 

(n) (28) (25) (42) (44) 

39 - 40 yrs. 34 9 33 7 32 8 37 9 

(n) (16) (28) (19) (39) 
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Table 14 (continued) 

Mean BIUs and Standard Deviations for Females by Age 

category Across the Data GatherIng Years of 1971, 1976, 

1981, and 1986 

1981 1986 

Age category 

1971 

BMI SD 

1976 

BMI SD BMI SO BMI SD 

44 - 45 yrs. 30 7 35 8 35 6 32 7 

(n) (12) (24) (29) (19) 

49 - 50 yr.s. 33 5 32 6 33 7 34 6 

(n) (10) (13) (22) (31) 

54 - 55 yrs. 29 3 31 4 29 6 35 7 

(n) ( 7) (12) (10) (22) 

59 - 60 yrs. 29 8 28 3 30 4 29 7 

(n) 7) (10) ( 9) (10) 

64 - 65 yrs. 28 9 27 3 30 6 

(n) 6) (10) ( 8) 

69 - 70 yrs. 27 9 27 4 

(n) 5) ( 9) 

74 - 75 yrs. 24 9 

(n) ( 5) 
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Table 15 

Mean BMIs and Standard Deviations for Males by Age 

category Across the Data Gatherln~Years of 1971, 1976, 

1961, and 1986 

1971 1976 1981 1986 

Age category BKI SD BMI SD BMI SD BKI SD 

4 - 5 yrs. 17 2 17 3 17 3 17 3 

(n) (31) (77) (73) (54) 

9 - 10 yrs. 18 3 21 5 19 4 22 7 

(n) (27) (56) (14) (31) 

14 - 15 yrs. 23 4 24 7 24 5 27 7 

(n) (39) (44) (65) (39) 

19 - 20 yrs. 26 6 29 4 30 11 28 5 

(n) (41) (46) (12) ( 8) 

24 - 25 yrs. 31 5 34 8 34 11 30 8 

(n) (36) (45) (40) (14 ) 

29 - 30 yrs. 30 6 34 5 36 9 34 10 

(n) (23) (32) (33) (43) 

34 - 35 yrs. 31 5 30 6 35 5 35 8 

(n) (27) (21) (31) (34) 

39 - 40 yrs. 29 4 31 6 33 7 34 7 

(n) (12) (30) (20) (29) 
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Table 15 (continued) 

Hean BMIs and Standard Deviations for Hales by Age 

category Across the Data Gathering Years of 1971, 1976, 

1981, and 1986 

1971 1976 . 

Age category BMI SD BMI SD 

1981 

BMI SD 

1986 

BMI SD 

44 - 45 yrs. 29 5 29 5 31 6 33 7 

(n) (14) (10) (25) (16) 

49 - 50 yrs. 28 7 28 4 31 5 32 11 

(n) (12) ( 9) (11) (27) 

54 - 55 yrs. 25 5 28 7 28 6 26 3 

(n) (11) ( 7) (14 ) ( 7) 

59 - 60 yrs. 28 2 26 5 28 5 28 5 

(n) 7 ) (13) ( 6) (13) 

64 - 65 yrs. 26 2 26 5 30 7 

(n) ( 4) (10) ( 4) 

69 - 70 yrs. 25 4 27 5 

(n) ( 6) ( 8) 

74 - 75 yrs. 25 2 

(n) ( 3) 
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Table 16 

Analysis of Variance: Cohort by Gender with Weight for 

4 - 5 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 17 

Df 

1 

3 

3 

807 

SS 

35.6301 

1447.1004 

101.5495 

76882.0006 

F P 

0.37 .5410 

5.06 .0018 

0.36 .7853 

Analysis of Variance: Cohort by Gender with Weight for 

9 - 10 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

652 

SS 

2284.5349 

17213.0177 

1410.7577 

461177.6736 

F P 

3.23 .0728 

8.11 .0001 

0.66 .5739 
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Table 18 

Analysis of Variance: Cohort by Gender with Weight for 

14 - 15 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 19 

Df 

1 

3 

3 

628 

SS 

6231.6411 

30565.7862 

1231.1923 

900494.6211 

F P 

4.53 .0336 

7.41 .0001 

0.30 .8265 

Analysis of Variance: Cohort by Gender with Weight for 

19 - 20 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

505 

SS 

52031.4761 

4826.0544 

13347.6199 

788919.8559 

F 

33.31 

1.03 

2.85 

P 

.0001. 

.3790 

.0371 

1.21. 
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Table 20 

Analysis of Variance: Cohort by Gender with Weight for 

24 - 25 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 21 

Df 

1 

3 

3 

328 

ss 

84394.5522 

9026.5745 

2938.3045 

609299.4189 

F P 

45.43 .0001 

1.62 .1846 

0.53 .6639 

Analysis of Variance: Cohort by Gender with Weight for 

29 - 30 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

298 

SS 

68008.8459 

35606.6436 

7542.1098 

614187.6732 

F P 

40.49 .0001 

7.07 .0001 

1. 50 .2155 
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Table 22 

Analysis of Variance: Cohort by Gender with Weight for 

34 - 35 year oIds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 23 

Df 

1 

3 

3 

245 

SS 

25724.9602 

34330.1429 

3312.5506 

419635.1483 

F P 

15.02 .0001 

6.68 .0002 

0.65 .5867 

Analysis of Variance: Cohort by Gender with Weight for 

39 - 40 year oIds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

188 

SS 

7688.3834 

21560.2007 

6136.4239 

343121.7200 

F P 

4.21 .0415 

3.94 .0094 

1.12 .3419 
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Table 24 

Analysis of Variance: Cohort by Gender with Weight for 

44 - 45 year oids 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 25 

Of 

1 

3 

3 

146 

ss 

6994.9505 

5730.9753 

7196.4930 

218186.7273 

F P 

4.68 .0321 

1.28 .2841 

1.61 .1907 

Analysis of Variance: Cohort by Gender with Weight for 

49 - 50 year oids 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

130 

SS 

1259.0790 

3886.6497 

2414.6440 

172106.7113 

F P 

0.95 .3313 

0.98 .4050 

0.61 .6110 
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Table 26 

Analysis of Variance: Cohort by Gender with Weight for 

54 - 55 year oIds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 27 

Of 

1 

3 

3 

86 

ss 

1.0552 

2764.3469 

2559.3469 

114620.4058 

F P 

0.00 .9776 

0.69 .5598 

0.64.5912 

Analysis of Variance: Cohort by Gender with Weight for 

59 - 60 year oIds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

71 

ss 

3825.5090 

2105.1611 

738.2437 

50719.5550 

F P 

5.36.0236 

0.98 .4061 

0.34 .7932 
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Table 28 

Analysis of Variance: Cohort by Gender with Height for 

4 - 5 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 29 

Df 

1 

3 

3 

476 

SS 

8.8789 

40.8951 

17.4619 

3126.0074 

F 

1.35 

2.08 

0.89 

p 

.2455 

.1026 

.4480 

Analysis of Variance: Cohort by Gender with Height for 

9 - 10 year o1ds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

270 

SS 

60.1410 

183.0524 

15.9123 

1830.4599 

F P 

8.87 .0032 

9.00 .0001 

0.78 .5047 

126 
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Table 30 

Analysis of Variance: Cohort by Gender with Height for 

14 - 15 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 31 

Of 

1 

3 

3 

377 

SS 

1360.0716 

9.8618 

33.0121 

3180.4205 

F P 

161.22 .0001 

0.39 .7605 

1. 30 .2727 

Analysis of Variance: Cohort by Gender with Height for 

19 - 20 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

256 

SS 

928.2294 

13.0570 

35.3352 

2602.2611 

F P 

91.32 .0001 

0.43 .7330 

1.16 .3261 
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Table 32 

Analysis of Variance: Cohort by Gender with Height for 

24 - 25 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 33 

Of 

1 

3 

3 

341 

SS 

2130.9876 

39.0508 

21.8127 

3273.8381 

F P 

221. 9 6 .0001 

1.36 .2562 

0.76 .5187 

Analysis of Variance: Cohort by Gender .with Height for 

29 - 30 year oids 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

305 

SS 

1878.2100 

11.8989 

3.9303 

2869.1877 

F 

199.66 

0.42 

0.14 

p 

.0001 

.7376 

.9365 

128 
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Table 34 

Analysis of Variance: Cohort by Gender with Height for 

34 - 35 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 35 

D£ 

1 

3 

3 

249 

SS 

1296.4943 

12.6341 

11.9899 

1729.7726 

F P 

186.63 .0001 

0.61 .6115 

0.58 .6317 

Analysis of Variance: Cohort by Gender with Height for 

39 - 40 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

193 

SS 

937.9112 

13.8333 

10.4062 

1309.1108 

F 

138.27 

0.68 

0.51 

P 

.0001 

.5654 

.6749 

129 
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Table 36 

Analysis of Variance: Cohort by Gender with Height for 

44 - 45 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 37 

Df 

1 

3 

3 

151 

ss 

755.5184 

3.1289 

18.4062 

750.3585 

F P 

151. 9 5 .0001 

0.21 .8886 

1. 23 .2995 

Analysis of Variance: Cohort by Gender with Height for 

49 - 50 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

134 

ss 

507.1517 

17.4386 

19.4273 

1009.2958 

F P 

67.33 .0001 

0.77 .5118 

0.86 .4638 

130 
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Table 38 

Analysis of Variance: Cohort by Gender with Height for 

54 - 55 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 39 

Of 

1 

3 

3 

87 

SS 

445.1912 

13.3547 

9.4815 

447.9048 

F P 

86.47 .0001 

0.86 .4627 

0.61 .6078 

Analysis of Variance: Cohort by Gender with Height for 

59 - 60 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

72 

SS 

392.1224 

35.2919 

26.2728 

407.0454 

F P 

69.36.0001 

2.08 .1103 

1.55.2092 
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Table 40 

Analysis of Variance: Cohort by Gender with BMI for 

4 - 5 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 41 

Df 

1 

3 

3 

476 

SS 

2.2974 

43.6047 

23.2553 

4009.2772 

F P 

0.27 .6017 

1.73 .1608 

0.92 .4308 

Analysis of Variance: Cohort by Gender with BMI for 

9 - 10 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

270 

SS 

63.0056 

396.0062 

47.5194 

5982.2535 

F P 

2.84 .0929 

5.96 .0006 

0.71 .5438 

132 
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Table 42 

Analysis of Variance: Cohort by Gender with BMI for 

14 - 15 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 43 

Df 

1 

3 

3 

377 

SS 

114.9376 

415.1506 

30.1859 

14009.2568 

F P 

3.09 .0794 

3.72 .0116 

0.27 .8465 

Analysis of Variance: Cohort by Gender with BMI for 

19 - 20 year oids 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Of 

1 

3 

3 

254 

SS 

226.5943 

327.0385 

296.4650 

11166.4204 

F P 

5.15 .0240 

2.48 .0616 

2.25 .0832 
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Table 44 

Analysis of Variance: Cohort by Gender with BMI for 

24 - 25 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 45 

Df 

1 

3 

3 

328 

ss 

25.1464 

366.6504 

97.4395 

21259.5933 

F P 

0.39.5338 

1. 89 .1318 

0.50 .6818 

Analysis of Variance: Cohort by Gender with BMI for 

29 - 30 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

298 

SS 

2.1065 

917.1831 

99.2968 

17352.6400 

F 

0.04 

5.25 

0.57 

P 

.8493 

.0015 

.6362 

134 
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Table 46 

Analysis of Variance: Cohort by Gender with BKI for 

34 - 35 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 47 

Df 

1 

3 

3 

245 

SS 

83.8780 

819.4474 

77.6508 

11781.0875 

F P 

1.74 .1878 

5.68 .0009 

0.54 .6565 

Analysis of Variance: Cohort by Gender with BMI for 

39 - 40 year oids 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

188 

SS 

239.8089 

668.7935 

139.3984 

9913.9693 

F P 

4.55 .0343 

4.23 .0064 

0.88 .4519 

135 
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Table 48 

Analysis of Variance: Cohort by Gender with 8MI for 

44 - 45 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 49 

Df 

1 

3 

3 

146 

SS 

143.0650 

179.1365 

187.1962 

6217.2700 

F P 

3.36 .0689 

1. 40 .2446 

1.47 .2265 

Analysis of Variance: Cohort by Gender with BMI for 

49 - 50 year olds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

130 

ss 

204.0323 

193.5334 

58.9085 

7029.6948 

F P 

3.77 .0542 

1.19 .3151 

0.36 .7797 

136 
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Table 50 

Analysis of Variance: Cohort by Gender with BKI for 

54 - 55 year aIds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Table 51 

Df 

1 

3 

3 

86 

ss 

323.9116 

86.7877 

111.7717 

3022.8221 

F P 

9.22 .0032 

0.82 .4847 

1. 06 .3705 

Analysis of Variance: Cohort by Gender with BKI for 

59 - 60 year aIds 

Source 

Gender 

Cohort 

Gender*Cohort 

Error 

Df 

1 

3 

3 

71 

SS 

28.2000 

54.9125 

5.0705 

1670.8657 

F 

1.20 

0.78 

0.07 

P 

.2774 

.5102 

.9749 

137 
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Table 52 

138 

Mixed Design Analysis of Variance: Cohort by Gender by Time 

of Measurement with Weight 

Source Df SS F P 

Cohort 12 2879503.0217 57.32 .0000 

Gender 1 19346.9685 4.62 .0322 

Gender*Cohort 12 116613.8901 2.32 .0072 

Error 364 1523745.4710 

Time 3 87851. 5925 85.71 .0000 

Tlme*Cohort 36 817019.3993 66.43 .0000 

Tlme*Gender 3 1083.2026 1.06 .3665 

Tlme*Gender*Cohort 36- 20086.4756 1.63 .0111 

Error 1092 373083.3857 



APPENDIX A (continued) 

Table 53 

Mean Weights of Both Females and Males by Cohort and 

Time of Measurement 

Cohort 1971 1976 1981 1986 

1911 162 156 150 138 

1916 156 144 141 139 

1921 190 174 166 152 

1926 189 189 185 184 

1931 194 191 185 190 

1936 189 187 187 177 

1941 178 189 198 195 

1946 187 204 207 214 

1951 169 192 204 208 

1956 137 163 176 182 

1961 81 146 166 180 

1966 43 90 152 181 

1971 11 45 95 163 
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Table 54 

Mean BMIs of Both Females and Hales by Cohort and Time of 

Measurement 

Cohort 1971 1976 1981 1986 

1911 29 29 28 25 

1916 27 25 24 24 

1921 34 31 29 28 

1926 31 31 30 30 

1931 35 35 32 34 

1936 32 32 33 31 

1941 30 32 33 33 

1946 31 34 35 36 

1951 29 33 35 36 

1956 24 29 33 34 

1961 21 28 30 43 

1966 18 23 27 31 

1971 15 17 21 26 
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Table 55 
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Mixed Design Analysis of Variance: 1931 and 1936 Cohorts by 

Gender by Time of Measurement with Weight 

Source Of ss F p 

Gender 1 0.2947 0.00 .9930 

Cohort 1 61. 5738 0.02 .8986 

Gender*Cohort 1 166.0956 0.04 .8342 

Error 59 221639.3229 

Time 2 598.5397 1.00 .3725 

Time*Gender 2 55.9952 0.09 .9111 

Time*Cohort 2 32.1560 0.05 .9479 

Time*Gender*Cohort 2 49.9492 0.08 .9203 

Error 118 35461.0928 
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Table 56 

142 

Mixed Design Analysis of Variance: 1936 and 1941 Cohorts by 

Gender by Time of Measurement with Weight 

Source Df SS F P 

Gender 1 10108.2052 2.45 .1233 

Cohort 1 882.8768 0.21 .6455 

Gender*Cohort 1 9122.8543 2.21 .1428 

Error 55 226984.8348 

Time 2 351.1603 0.71 .4944 

Time*Gender 2 125.5358 0.25 .7766 

Tlme*Cohort 2 876.3363 1. 77 .1753 

Time*Gender*Cohort 2 1474.2433 2.98 .0551 

Error 110 27243.6674 
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Table 57 
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Mixed Design Analysis of Va~iance: 1941 and 1946 Coho~ts by 

Gender by Time of Measu~ement with Weight 

Sou~ce Df SS F p 

Gende~ 1 33348.0950 6.57 .0126 

Cohort 1 21065.9329 4.15 .0454 

Gender*Cohort 1 2323.9909 0.46 .5008 

Er~o~ 68 344902.5623 

Time 2 4419.7404 8.14 .0005 

Tlme*Gender 2 183.0497 0.34 .7143 

Time*Cohort 2 1343.0697 2.47 .0880 

Time*Gende~*Cohort 2 686.5072 1.26 .2856 

Error 136 36910.1498 



APPENDIX A (continued) 

Table 58 

144 

Mixed Design Analysis of Variance: 1946 and 1951 Cohorts by 

Gender by Time of Measurement with Weight 

Source Df ss F P 

Gender 1 133037.3851 22.24 .0001 

Cohort 1 5019.7570 0.84 .3618 

Gender*Cohort 1 3569.7650 0.60 .4416 

Error 101 604065.8382 

Time 2 18292.9852 34.45 .0001 

Time*Gender 2 3669.1192 6.91 .0013 

Time*Cohort 2 548.6440 1.03 .3577 

Time*Gender*Cohort 2 1037.4026 1.95 .1444 

Error 202 53630.7218 
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Table 59 
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1980 IRS and NCHS Heans, Standard Deviations, and 

Calculated t-values for Females' Weights by Age category 

IRS NCHS 

Age Category Hean· so Hean So Calculated t 

3 - 4 yrs. 39 8 35 5 7.1522 *** 

(n) (103) (762) 

8 - 9 yrs. 85 24 66 16 8.7741 *** 

(n) ( 98) (272) 

13 - 14 yrs. 144 37 117 25 8.4296 *** 

(n) (101) (340) 

18 - 24 yrs. 168 41 134 26 12.2329 *** 

(n) (114) (1010) 

25 - 34 yrs. 187 43 142 33 12.9820 *** 

(n) (105) (1121) 

35 - 44 yrs. 182 39 148 34 7.4304 *** 

(n) ( 59) (836) 

45 - 54 l'rs. 182 35 150 34 6.4736 *** 
(n) ( 50) (763) 

55 - 64 yrs. 156 23 150 33 0.8622 NS 

( n) ( 22) (1329) 



APPENDIX A (continued) 

Table 59 (continued) 

1980 IHS and NCHS Means, Standard Deviations, and 

Calculated t-values for Females' Weights by Age Category 

IHS NCHS 

146 

Age category Mean SO Mean so Calculated t 

65 - 74 yrs. 

(n) 

126 

( 7) 

21 147 

(1416) 

31 -1.8192 NS 

* = 2 = < .01, ** = 2 = < .005, *** = ~ = < .001 
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Table 60 

147 

1980 IRS and NCRS Means, Standard DevIations, and 

Calculated t-values for Males' Weight by Age cateqory 

IRS NCHS 

Age Category Mean SO Mean SD Calculated t 

3 - 4 yrs. 39 7 37 5 3.8376 *** 

(n) (116) (822) 

8 - 9 yrs. 84 25 65 14 8.9972 *** 

(n) (80) (292) 

13 - 14 yrs. 141 37 118 26 6.7440 *** 

(n) (85) (359) 

18 - 24 yrs. 210 45 163 28 12.0816 *** 

(n) (60) (988) 

25 - 34 yrs. 220 49 173 30 11.9166 *** 

(n) (68) (1067) 

35 - 44 yrs. 194 38 178 30 3.2861 *** 

(n) (40) (745) 

45 - 54 yrs. 183 35 178 30 0.8295 NS 

(n) (26) (690) 

55 - 64 yrs. 166 36 174 28 -1.2521 NS 

(n) (20) (1227) 
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Table 60 (continued) 

1980 IHS and NCHS Heans, Standard Deviations, and 

calculated t-va1ues for Hales' Weight by Age category 

IRS NCHS 

148 

Age category Mean SO Mean SO Calculated t 

65 - 74 yrs. 

(n) 

164 

( 9) 

13 165 

(1199) 

28 -0.1059 NS 

* = ~ = < .01, ** = ~ = < .005, *** = ~ = < .001 
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Table 61 
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1980 IHS and NCHS Heans, Standard Deviations, and 

Calculated t-values for Females' Height by Age category 

IHS NCHB 

Age category Hean SD Mean SD Calculated t 

3 - 4 yrs. 40 2 40 2 0.0000 NS 

(n) (90) (762) 

8 - 9 yrs. 55 3 52 3 6.3322 *** 

(n) (40) (272) 

13 - 14 yrs. 63 3 63 3 0.0000 NS 

(n) (59) (340) 

18 - 24 yrs. 62 2 64 3 -6.8502 *** 

(n) (85) (1010) 

25 - 34 yrs. 62 3 64 3 -7.5700 *** 

(n) (98) (1121) 

35 - 44 yrs. 62 2 64 3 -5.7293 *** 

(n) (53) (836) 

45 - 54 yrs. 62 3 64 3 -4.7947 *** 
(n) (38) (763) 

55 - 64 yrs. 62 2 63 3 -1. 7321 NS 

(n) (19) (1329) 
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Table 61 (continued) 

1980 IHS and RCHS Means, Standard Deviations, and 

Calculated t-values for Females' Height by Age Category 

IHS NCHS 

150 

Age category Mean SD Mean SD Calculated t 

65 - 74 yrs. 

(n) 

60 

( 6) 

3 62 

(1416) 

3 -1. 9555 US 

* = e = < .01, ** = e = < .005, *** = 2 = < .001 
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Table 62 
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1980 IHS and NCHS Means, Standard Deviations, and 

calculated t-values for Hales' Height by Age category 

IHS NCHS 

Age category Mean SD Mean SD Calculated t 

3 - 4 yrs. 40 3 40 2 0.0000 NS 

(n) (104) (822) 

8 - 9 yrs. 54 2 52 3 4.1231 *** 

(n) (29) (292) 

13 - 14 yrs. 66 3 65 3 2.0148 NS 

(n) (50) (359) 

18 - 24 yrs. 67 5 70 3 -7.1294 *** 
(n) (50) (988) 

25 - 34 yrs. 67 4 70 3 -8.8849 *** 
(n) (72) (1067) 

35 - 44 yrs. 67 3 69 3 -4.3973 *** 

( n) (43) (745) 

45 - 54 yrs. 67 2 69 3 -3.5849 *** 

(n) (22) (690) 

55 - 64 yrs. 66 3 68 3 -3.1229 *** 

(n) (18) (1227) 



APPENDIX A (continued) 

Table 62 (continued) 

1980 IHS and NCHS Means, Standard Deviations, and 

Calculated t-values for Males' Height by Age Category 

IHS NCHS 

152 

Age Category Mean SO Mean so Calculated t 

65 - 74 yrs. 

(n) 

66 

( 7) 

3 67 

(1199) 

3 -0.9414 NS 

* = ~ = < .01, ** = 2 = < .005, *** = £ = < .001 
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Table 63 
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1980 IRS and NCRS Means, Standard Deviations, and 

calculated t-values for Female's BMIs by Age category 

IRS NCRS 

Age category Mean SO Mean SD Calculated t 

3 - 4 yrs. 17 2 16 1 5.9659 '*'** 
(n) (90) (762) 

8 - 9 yrs. 20 5 17 3 5.2702 *** 

(n) (40) (272) 

13 - 14 yrs. 25 5 21 4 6.6994 *** 

(n) (59) (340) 

18 - 24 yrs. 31 8 23 4 15.1848 *** 

(n) (81) (1010) 

25 - 34 yrs. 34 8 24 6 16.1912 *** 

(n) (92) (1121) 

35 - 44 yrs. 33 7 25 6 9.2209 *** 

(n) (48) (836) 

45 - 54 yrs. 34 6 26 6 8.0489 *** 
(n) (36) (763) 

55 - 64 yrs. 28 3 27 6 0.7349 NS 

(n) (17) (1329) 
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Table 63 (continued) 

1980 IHS and NeRS Heans, Standard Deviations, and 

calculated t-values for Females's BHls by Age Category 

IRS NCRS 

154 

Age Category Hean SD Hean so Calculated t 

65 - 74 yrs. 

(n) 

23 

( 5) 

2 27 

(1416) 

5 -1.6553 NS 

* = 2 = < .01, ** = ~ = < .005, *** = ~ = < .001 
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Table 64 
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1980 IHS and NCHS Means, Standa~d Deviations, and 

Calculated t-values fo~ Males' BMI by Age cate90~Y 

IHS NCHS 

Age Catego~y Mean SD Mean SD Calculated t 

3 - 4 y~s. 17 5 16 1 4.6398 *** 

(n) (104) (822) 

8 - 9 y~s. 20 6 17 3 5.2378 *** 

(n) (29) (292) 

13 - 14 y~s. 24 5 20 3 7.3987 *** 

(n) (50) (359) 

18 - 24 y~s. 34 11 24 4 14.9348 *** 

( n) (40) (988) 

25 - 34 yrs. 36 8 25 4 19.7047 *** 

(n) (62) (1067) 

35 - 44 yrs. 31 7 26 4 7.3756 *** 

(n) (38) (745) 

45 - 54 yrs. 28 5 26 4 2.2344 NS 

(n) (22) (690) 

55 - 64 y~s. 26 6 26 4 0.0000 NS 

(n) (14) (1227) 
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Table 64 (continued) 

1980 IRS and NCHS Heans, Standard Deviations, and 

Calculated t-values for Males' BMI by Age Category 

IRS NCRS 

156 

Age Category Mean SD Mean So Calculated t 

65 - 74 yrs. 

(n) 

26 

( 7) 

2 26 

(1199) 

4 0.0000 NS 

* = 2 = < .01, ** = 2 = < .005, *** = 2 = < .001 



APPENDIX A (continued) 

Table 65 
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Prevalence of Obesity Based on Weight Across Data-Gathering 

Years for Females by Age category 

Prevalence of Obesity 

Age category 1971 1976 1981 1986 

4 - 5 yrs. 7\ 18\ 14\ 16\ 

(n) (94) (107) (99) (119) 

9 - 10 yrs. 16\ 25\ 33\ 37\ 

(n) (69) (113) (90) (78) 

14 - 15 yrs. 16\ 23\ 25% 36\ 

(n) (68) (86) (107) (88) 

19 - 20 yrs. 15\ 20\ 30\ 39\ 

(n) (46) (79) (94) (104) 

24 - 25 yrs. 22\ 26\ 32\ 35\ 

(n) (46) (62) (72) (89) 

29 - 30 yrs. 11\ 43\ 25\ 22\ 

(n) (27) (51) ( 56) (65) 

34 - 35 yrs. 17\ 22\ 24\ 31\ 

(n) (41) (32) (55) (48) 

39 - 40 yrs. 12% 24\ 28\ 28\ 

( n) (26) (38) (25) (54) 



APPENDIX A (continued) 

Table 65 (continued) 
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Prevalence of Obesity Based on Weight Across Data-Gathering 

Years for Females by Age category. 

Prevalence of Obesity 

Age Category 1971 1976 1981 1986 

44 - 45 yrs. 17\ 35\ 28\ 19\ 

(n) (23) (34) (40) (26) 

49 - 50 yrs. 14\ 15\ 25\ 23% 

(n) (14) (20) (32) (43) 

54 - 55 yrs. 0\ 0\ 12\ 34\ 

en) (7 ) (16 ) (17) (32) 

59 - 60 yrs. 14\ 0\ 7\ 17\ 

(n) (7 ) (12) (14) (23) 
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Table 66 
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Prevalence of Obesity Based on Weight Across Data-GatherIng 

Years for Hales by Age category 

prevalence of Obesity 

Age category 1971 1976 1981 1986 

4 - 5 yrs. 7\ 12\ 12\ 15\ 

(n) (70) (99) (112) (115) 

9 - 10 yrs. 20\ 19\ 29\ 30\ 

(n) (60) (92) (72) (86) 

14 - 15 yrs. 15\ 28\ 28\ 33% 

(n) (61) (74) (80) (72) 

19 - 20 yrs. 17\ 20\ 22\ 13% 

(n) (46) (51) (45) (48) 

24 - 25 yrs. 22\ 42\ 33\ 26\ 

(n) (41) (48) (43) (51) 

29 - 30 yrs. 19% 39\ 45\ 35\ 

Cn) (26) (36) (42) (52) 

34 - 35 yrs. 16\ 23\ 37\ 42\ 

( n) (32) (26) ( 35) (38) 

39 - 40 yrs. 0\ 12\ 33\ 36\ 

(n) (19) (33) (24) (33) 
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APPENDIX A (continued) 

Table 66 (continued) 

Prevalence of Obesity Based on Weight Across Data-Gathering 

Years for Males by Age category 

Prevalence of Obesity 

Age category 1971 1976 1981 1986 

44 - 45 yrs. 5% 9\ 11\ 22% 

(n) (19) (11) (28) (18) 

49 - 50 yrs. 14\ 8\ 14\ 7% 

(n) (14) (12) (14) (30) 

54 - 55 yrs. 0\ 7\ 6\ 11% 

(n) (15) (13) (18) ( 9) 

59 - 60 yrs. 0\ 0\ 11\ 15\ 

(n) (13) (17) ( 9) (20) 
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Table 61 
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Prevalence of Obesity Based on BHI Across Data-Gathering 

Years for Females by Age category 

Prevalence of Obesity 

Age category 1911 1976 1981 1986 

4 - 5 yrs. 1% 18% 21% 15% 

(n) (46) (90) (48) (65) 

9 - 10 yrs. 14% 20% 17% 32% 

(n) (28) (76) (23) (19) 

14 - 15 yrs. 26% 26% 36% 51% 

(n) (35 ) (46) (76) (41) 

19 - 20 yrs. 26% 37% 46% 69% 

(n) (42) (71) (26) (16) 

24 - 25 yrs. 28% 40% 46% 36% 

(n) (39) (58) (65) (39) 

29 - 30 yrs. 21\ 60% 39% 38% 

(n) (24) (42) (51) (58) 

34 - 35 yrs. 29% 35% 38% 43% 

(n) (28) (26) (42) (44) 

39 - 40 yrs. 29% 38% 20% 44% 

(n) (17) (29) (20) (39) 
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APPENDIX A (continued) 

Table 67 (continued) 

Prevalence of Obesity Based on BMI Across Data-Gathering 

Years for Females by Age category 

Prevalence of Obesity 

Age category 1971 1976 1981 1986 

44 - 45 yrs. 27% 21% 30% 29% 

(n) (11) (14) (23) (31) 

49 - 50 yrs. 27% 21% 30% 29% 

(n) (11) (14) (23) (31) 

54 - 55 yrs. 0\ 0\ 9\ 35% 

(n) 7) (13) (11) (23) 

59 - 60 yrs. 14\ 0% 0\ 20% 

(n) ( 7) (11) (11) (10) 



APPBNDIX A (continued) 

Table 68 

1.63 

Prevalence of Obesity Based on BMI Across Data-Gathering 

Years for Males by Age category 

Prevalence of Obesity 

Age Cat~gory 1971 1.976 1981 1986 

4 - 5 yrs. 23\ 26% 27\ 24\ 

(n) (31) (77) (73) (54) 

9 - 10 yrs. 13\ 29% 1.4\ 36\ 

(n) (31) . (56) (14) (31) 

14 - 15 yrs. 26\ 34\ 40\ 49\ 

(n) (39) (44) (65) (39) 

19 - 20 yrs. 24\ 35\ 33\ 38\ 

(n) (41) (46) (12) ( 8) 

24 - 25 yrs. 50\ 49\ 50\ 29\ 

(n) (36) (45) (40) (14) 

29 - 30 yrs. 30\ 66\ 58\ 47\ 

(n) (23) (32) (33) (43) 

34 - 35 yrs. 33\ 33\ 61\ 59\ 

(n) (27) (21) (31) (34) 

39 - 40 yrs. 17% 30% 50% 59\ 

Cn) (17) (30) (20) (29) 
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APPBNDIX A (continued) 

Table 68 (continued) 

Prevalence of Obesity Based on BMI Across Data-Gathering 

Years for Hales by Age category 

Prevalence of Obesity 

Age Category 1971 1976 1981 1986 

44 - 45 yrs. 20% 10% 28\ 44% 

(n) (15) (10) (25) (16) 

49 - 50 yrs. 17\ 11\ 27\ 30% 

(n) (12) ( 9) (11) (27) 

54 - 55 yrs. 9% 14\ 13\ 0% 

(n) (11) ( 7) (15) ( 7) 

59 - 60 yrs. 0% 8% 33\ 14% 

(n) 7) (13) ( 6) (14) 
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Table 69 
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LogistIc RegressIon Analyses of Obesity based on WeIght by 

Gender (G) and Cohort (C) for 4 - 5 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 70 

Df 

o 

3 

6 

4 

change in 

Chi-Square 

.34 

8.99* 

1.84 

Hodel 

Chi-Square 

0.00 

.34 

9.33 

2.18 

p 

1.0000 

.9514 

.1557 

.7034 

LogistIc Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort eC) for 9 - 10 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Of 

o 

3 

6 

4 

Change in 

Chi-Square 

1. 44 

13.91** 

1.31 

Model 

Chi-Square 

0.00 

1. 44 

15.35 

2.75 

p 

1.0000 

.6973 

.0177 

.5996 
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Table 71 
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Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 14 - 15 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 72 

Df 

o 
3 

6 

4 

Change in 

Chi-Square 

.99 

8.34* 

.03 

Hodel 

Chi-Square P 

0.00 1.0000 

.99 .8045 

9.33 .1557 

1. 02 .9071 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 19 - 20 year olds 

Model 

G, C, G*C 

G, C 

C 

G 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

7.20 

6.65 

5.41 

Hodel 

Chi-Square P 

0.00 1.0000 

7.20 .0657 

13.85 .0313 

12.61 .0134 
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Table 73 
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Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 24 - 25 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 74 

Of 

o 

3 

6 

4 

Change in 

Chi-Square 

4.33 

3.76 

.09 

Model 

Chi-Square 

0.00 

4.33 

8.09 

4.42 

P 

1.0000 

.2283 

.2316 

.3518 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 29 - 30 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Of 

o 
3 

6 

4 

Change In 

Chi-Square 

3.39 

13.18** 

4.32* 

Model 

Chi-Square P 

0.00 1.0000 

3.39 .3358 

16.57 .0110 

7.71 .1028 
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Table 75 

168 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 34 - 35 year olds 

Hodel 

G, e, G*C 

G, e 

G 

C 

Table 76 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

1.18 

8.85* 

1.82 

Model 

Chi-Square P 

0.00 1.0000 

1.18 .7585 

10.03 .1235 

3.00 .5586 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort ee) for 39 - 40 year olds 

Model 

G, C, G*C 

G, e 

G 

C 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

5.85 

14.08** 

.08 

Model 

Chi-Square 

0.00 

5.85 

19.93 

5.93 

p 

1.0000 

.1190 

.0028 

.2044 
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Table 77 
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Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 44 - 45 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 78 

Df 

o 
3 

6 

4 

Change in 

Chi-Square 

2.67 

8.37* 

3.67 

Model 

Chi-Square 

0.00 

2.67 

11.04 

6.34 

p 

1.0000 

.4447 

.0001 

.1752 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 49 - 50 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Df 

o 
3 

6 

4 

change In 

Chi-Square 

0.51 

46.45** 

4.41* 

Hodel 

Chi-Square 

0.00 

0.51 

46.96 

4.92 

p 

1.0000 

.9172 

.0001 

.2953 
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Table 79 

110 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 54 - 55 year olds 

Hodel 

G, C, G*C 

G, C 

G 

C 

Table 80 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

3.03 

13.70*1t 

1.16 

Model 

Chi-Square P 

0.00 1.0000 

3.03 .3871 

16.73 .0103 

4.19 .3803 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort eC) for 59 - 60 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

2.12 

7.88* 

.23 

Model 

Chi-Square P 

0.00 1.0000 

2.12 .5471 

10.00 .1246 

2.35 .6716 
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Table 81 
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Logistic Regression Analyses of Obesity based on BMI by 

Gender (G) and Cohort (e) for 4 - 5 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 82 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

3.04 

4.98 

4.20 

Model 

Chi-Squa:r:e 

0.00 

3.04 

8.02 

7.24 

P 

1.0000 

.3857 

.2365 

.1239 

LogistIc Reg:r:ession Analyses of Obesity based on BMI by 

Gende:r: (G) and Cohort (C) for 9 - 10 year olds 

Model 

G, C, G*C 

G, C 

G 

e 

Df 

o 

3 

6 

4 

Change in 

Chi-Squa:r:e 

0.85 

7.09 

0.71 

Hodel 

Chi-Squa:r:e 

0.00 

0.85 

7.94 

1.56 

p 

1.0000 

.8379 

.2425 

.8167 
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Table 83 
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Logistic Regression Analyses of Obesity based on BMI by 

Gender (G) and Cohort (C) for 14 - 15 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 84 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

2.58 

43.16** 

0.02 

Hodel 

Chi-Square P 

0.00 1.0000 

2.58 .4609 

45.74 .0001 

2.60 .6275 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 19 - 20 year oids 

Model 

G, C, G*C 

G, C 

G 

C 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

1.82 

9.09* 

0.96 

Hodel 

Chi-Square P 

0.00 1.0000 

1.82 .6099 

10.91 .0910 

2.78 .5953 
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Table 85 

173 

Logistic Regression Analyses of Obesity based on BHI by 

Gender (G) and Cohort (C) for 24 - 25 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 86 

Of 

o 
3 

6 

4 

change in 

Chi-Square 

2.77 

3.08 

2.28 

Hodel 

Chi-Square 

0.00 

2.77 

5.85 

5.05 

p 

1.0000 

.4281 

.4401 

.2818 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 29 - 30 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Of 

o 

3 

6 

4 

change in 

Chi-Square 

0.63 

17.59** 

3.70 

Hodel 

Chi-Square 

0.00 

0.63 

18.22 

4.33 

p 

1.0000 

.8889 

.0057 

.3632 
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Table 87 
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Logistic Regression Analyses of Obesity based on BMI by 

Gender (G) and Cohort (C) for 34 - 35 year oids 

Model 

G, C, G*C 

G, C 

G 

C 

Table 88 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

1.96 

7.73 

3.95* 

Model 

Chi-Square P 

0.00 1.0000 

1.96 .5810 

9.69 .1382 

5.91 .2056 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 39 - 40 year oids 

Model 

G, C, G*C 

G, C 

G 

C 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

5.55 

7.33 

1.07 

Model 

Chi-Square P 

0.00 1.0000 

5.55 .1356 

12.88 .0450 

6.62 .1573 
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Table 89 

175 

Logistic Regression Analyses of Obesity based on BMI by 

Gender (G) and Cohort (C) for 44 - 45 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 90 

Of 

o 

3 

6 

4 

Change in 

Chi-Square 

7.27 

3.63 

0.66 

Hodel 

Chi-Square 

0.00 

7.27 

10.90 

7.93 

p 

1.0000 

.0639 

.0916 

.0940 

Logistic Regression Analyses of Obesity based on Weight by 

Gender (G) and Cohort (C) for 49 - 50 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Of 

o 
3 

6 

4 

Change In 

Chi-Square 

0.57 

1.69 

0.28 

Model 

Chi-Square 

0.00 

0.57 

2.26 

0.85 

p 

1.0000 

.904l. 

.8944 

.9322 
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Table 91 

176 

Logistic Regression Analyses of Obesity based on BHI by 

Gender (G) and Cohort (C) for 54 - 55 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Table 92 

Df 

o 

3 

6 

4 

Change in 

Chi-Square 

8.26* 

5.76 

0.15 

Hodel 

Chi-Square P 

0.00 1.0000 

8.26 .0409 

14.02 .0294 

8.41 .0777 

Logistic Regression Analyses of Obesity based on Weight by· 

Gender (G) and Cohort (C) for 59 - 60 year olds 

Model 

G, C, G*C 

G, C 

G 

C 

Of 

o 

3 

6 

4 

Change in 

Chi-Square 

7.03 

2.34 

0.51 

Model 

Chi-Square 

0.00 

7.03 

9.37 

7.54 

p 

1.0000 

.0709 

.1537 

.1100 
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Table 93 

177 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Diabetes (D) and Gender (G) of the Child 

Model 

D, G, D*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = Q < .05; ** = 2 < .01 

change in 

Chi-Square 

0.09 

0.63 

0.06 

Model 

Chi-Square 

0.00 

0.09 

0.72 

0.15 

p 

1.0000 

.7630 

.6960 

.9299 
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Table 94 

178 

Logistic RegressIon Analyses of Adolescent ObesIty by the 

Mother's Cardiovascular Disorder (C) and Gender (G) of the· 

Ch1ld 

Model 

C, G, C~G 

C, G 

G 

C 

Df 

o 

1 

2 

2 

~ = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

2.79 

2.63 

0.10 

Model 

Chi-Square P 

0.00 1.0000 

2.79 .0951 

5.42 .0665 

2.89 .2361 
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Table 95 

179 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Digestive Disorder (D) and Gender (G) of the ChIld 

Model 

0, G, D*G 

D, G 

G 

D 

Of 

o 

1 

2 

2 

* = R < .05; ** = R < .01 

Change In 

Chi-Square 

0.96 

0.07 

0.08 

Hodel 

Chi-Square 

0.00 

0.96 

1.03 

1.04 

p 

1.0000 

.3271 

.5977 

.5931 
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Table 96 

180 

Logistic Regression Analyses of Adolescent Obesity by the 

Mother's Renal and Urinary System Disorder (R) and Gender 

(G) of the Child 

Hodel 

R, G, R*G 

R, G 

G 

R 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.01 

3.24 

0.21 

Model 

Chi-Square 

0.00 

0.01 

3.25 

0.22 

p 

1.0000 

.9041 

.1969 

.8975 
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Table 97 

181 

Logistic Regression Analyses of Adolescent Obesity by 

Hother's Musculoskeletal Disorder (H) and Gender (G) of the 

Chlld 

Hodel 

H, G, H*G 

H, G 

G 

H 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change 1n 

Chi-Square 

1.16 

2.78 

0.03 

Hodel 

Chi-Square 

0.00 

1.16 

3.94 

1.19 

p 

1.0000 

.2814 

.1396 

.5519 
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Table 99 

182 

Logistic Regression Analyses of Adolescent Obesity by the 

Hother's Pregnancy (P) During Childhood and Gender (G) of 

the Child 

Hodel 

P, G, P*G 

P, G 

G 

P 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

1.12 

1. 76 

0.14 

Hodel 

Chi-Square 

0.00 

1.12 

2.88 

1.26 

P 

1.0000 

.2893 

.2372 

.5324 
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Table 100 

183 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Adjustment & Anxiety Disorder (A) and Gender (G) of 

the Child 

Hodel 

A, G, A*G 

A, G 

G 

A 

Of 

o 

1 

2 

2 

* - ~ < .05; t* = ~ < .01 

Change in 

Chi-Square 

5.15* 

0.36 

0.05 

Hodel 

Chi-Square 

0.00 

5.15 

5.51 

5.20 

p 

1.0000 

.0233 

.0637 

.0743 
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Table 101 

184 

Logistic Regression Analyses of Adolescent Obesity based on 

Weight by the Mother's Depressive (D) Disorder and Gender 

(G) of the Child 

Model 

0, G, D*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.99 

0.00 

0.07 

Hodel 

Chi-Square 

0.00 

0.99 

0.99 

1.06 

p 

1.0000 

.3207 

.6107 

.5871 
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Table 102 

185 

Logistic Regression Analyses of Adolescent Obesity by the 

Hother's Death CD) and Gender (G) of the Child 

Model 

D, G, D*G 

D, G 

G 

D 

Df 

o 

1 

2 

2 

* = £ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.75 

0.10 

0.07 

Hodel 

Chi-Square 

0.00 

0.75 

0.85 

0.82 

P 

1.0000 

.3861 

.6533 

.6653 
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Table 103 

186 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Age (A) at the Child's Birth and Gender (G) of 

ChIld 

Model 

A, G, A*G 

A, G 

G 

A 

Of 

61 

62 

63 

63 

* = ~ < .05; ** = ~ < .01 

Change 1n 

Chi-Squaze 

1.22 

3.18 

2.03 

Hodel 

Chi-Squaze 

77.50 

78.72 

80.68 

79.53 

p 

.0755 

.0745 

.0660 

.0780 
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Table 104 

187 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Hean Weight (W) During the First Quarter of the 

Child's Life and Gender (G) of the ChIld 

Hodel 

W, G, W*G 

W, G 

G 

W 

Of 

37 

38 

39 

39 

'I\' = 2 < .05; ** = R < .01 

Change in 

Chi-Square 

1.05 

.2.54 

1.43 

Model 

Chi-Square 

46.20 

47.25 

48.74 

47.63 

p 

.1429 

.1445 

.1364 

.1617 



APPENDIX A (continued) 

Table 105 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Mean Weight (W) During the First Year of the 

Child's Life and Gender (G) of the Child 

Model 

W, G, W*G 

W, G 

G 

W 

Df 

42 

43 

44 

44 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

2.76 

3.11 

0.56 

Model 

Chi-Square 

54.81 

57.57 

57.92 

58.48 

188 

P 

.0889 

.0678 

.0777 

.0707 

I ' .... ',. 
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Table 106 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Mean Weight (W) During the Fifth Year of the 

Child's Life and Gender (G) of the Child 

Model 

W, G, WitG 

W, G 

G 

W 

Df 

41 

42 

43 

43 

* = Q < .05; ** = R < .01 

Change in 

Chi-Square 

0.01 

0.07 

0.02 

Model 

Chi-Square 

58.79 

58.80 

58.87 

58.81 

P 

.0353 

.0442 

.0541 

.0547 

189 
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Table 107 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Mean Weight (W) During the Tenth Year of the 

Child's Life and Gender (G) of the Child 

Model 

W, G, W*G 

W, G 

G 

W 

Df 

37 

38 

39 

39 

* - ~ < .05; ** = Q < .01 

Change in 

Chi-Square 

5.39* 

6.96** 

5.84* 

Model 

Chi-Square 

42.36 

47.75 

49.32 

48.20 

P 

.2509 

.1336 

.1245 

.1483 

190 
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Table 108 

Logistic Regression Analyses of Adolescent Obesity by 

Mother's Hean Weight (W) During the Fifteenth Year of 

the Child's Life and Gender (G) of the Child 

Model 

W, G, W*G 

W, G 

G 

W 

Df 

32 

33 

34 

34 

* = ~ < .05; ** = 2 < .01 

Change in 

Chi-Square 

0.91 

1. 26 

1.38 

Hodel 

Chi-Square P 

45.04 .0629 

45.95 .0664 

46.30 .0777 

46.42 .0760 

191 
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Table 109 

Logistic Regression Analyses of Adolescent Obesity by 

Amount of Weight (W) Gained During the First Five Years of 

the Child's Life and Gender (G) of the Child 

Hodel 

W, G, W*G 

W, G 

G 

W 

Df 

12 

13 

14 

14 

* - ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.50 

5.37* 

0.72 

Hodel 

Chi-Square 

14.66 

15.16 

20.03 

15.38 

P 

.2607 

.2972 

.1291 

.3524 

192 



APPENDIX A (continued) 

Table 110 

Logistic Regression Analyses of Adolescent Obesity by 

Child's Weight (W) During the First Quarter of the Child's 

Life and Gender (G) of the Child 

Model 

W, G, W*G 

W, G 

G 

W 

Df 

15 

16 

17 

17 

* = ~ < .05; ** = Q < .01 

Change in 

Chi-Square 

0.21 

3.38 

1. 72 

Model 

Chi-Square P 

16.77 .3326 

16.98 .3867 

20.15 .2668 

18.49 .3585 

193 
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Table 111 

194 

Logistic Regression Analyses of Adolescent Obesity by 

Child's Weight (W) During the First Year of the Child's Life 

and Gender (G) of the Child 

Model 

W, G , W*G 

W, G 

G 

W 

Of 

19 

20 

21 

21 

* - 2 < .05; ** = ~ < .01 

Change in 

Chi-Square 

1.53 

7.34** 

1.55 

Model 

Chi-Square 

24.16 

25.69 

31.50 

25.71 

p 

.1901 

.1762 

.0658 

.2177 
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Table 112 

195 

Logistic Regression Analyses of Adolescent Obesity by 

Child's Weight (W) During the Fifth Year of the ChIld's Life 

and Gender (G) of the Child 

Model 

W, G, W*G 

W, G 

G 

W 

Df 

39 

40 

41 

41 

* = 2 < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.03 

28.40** 

0.07 

Hodel 

Chi-Square 

40.18 

40.21 

68.58 

40.25 

p 

.4178 

.4610 

.0044 

.5036 
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Table 113 

196 

Logistic Regression Analyses of Adolescent Obesity by 

Child's Weight (W) During the Tenth Year of the Child's Life 

and Gender (G) of the Child 

Hodel 

w, G, W*G 

W, G 

G 

W 

Of 

50 

51 

52 

52 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.07 

39.41** 

0.65 

Hodel 

Chi-Square 

36.33 

36.40 

75.74 

36.98 

P 

.9261 

.9388 

.0175 

.9427 
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Table 114 

197 

Logistic Regression Analyses of Presence of Diabetes by 

Obesity (~) and Gender (G) for 9 - 19 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

change in 

Chi-Square 

1.39 

1.26 

0.10 

Model 

Chi-Square 

0.00 

1. 39 

2.65 

1. 49 

P 

1.0000 

.2392 

.2652 

.4737 
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Table 115 

Logistic Regression Analyses of Presence of 

198 

cardiovascular Disorders by Obesity (0) and Gender (G) for 9 

- 19 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = £ < .05; ** = £ < .01 

Change in 

Chi-Square 

2.13 

0.03 

2.40 

Model 

Chi-Square 

0.00 

2.13 

2.16 

4.53 

P 

1.0000 

.1449 

.3397 

.1039 
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Table 116 

199 

Logistic Regression Analyses of Presence of Digestive 

Disorders by Obesity (0) and Gender (G) for 9 - 19 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 
1 

2 

2 

* = Q < .05; ** = Q < .01 

Change in 

Chi-Square 

0.54 

0.88 

1.90 

Hodel 

Chi-Square 

0.00 

0.54 

1. 42 

2.44 

P 

1.0000 

.4615 

.4923 

.2951 
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Table 117 

200 

Logistic Regression Analyses of Presence of Renal and 

Urinary System Disorders by Obesity (0) and Gender (G) for 

9 - 19 y.o. 

Hodel 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

1.47 

0.04 

0.67 

Hodel 

Chi-Square 

0.00 

1.47 

1.51 

2.14 

P 

1.0000 

.2255 

.4693 

.3426 



APPENDIX A (continued) 

Table 118 

Logistic Regression Analyses of Presence of 

201 

Musculoskeletal Disorders by Obesity (0) and Gender (G) for 

9 - 19 y.o. 

Model 

0, G, O~G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

1. 31 

0.65 

1. 58 

Hodel 

Chi-Square 

0.00 

1.31 

1. 96 

2.89 

P 

1.0000 

.2528 

.3746 

.2355 



APPENDIX A (continued) 

Table 119 

202 

Logistic Regression Analyses of Presence of Adjustment and 

Anxiety Disorders by Obesity (0) and Gender (G) for 9 - 19 

y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

2.63 

3.30 

0.33 

Hodel 

Chi-Square 

0.00 

2.63 

5.93 

2.96 

p 

1.0000 

.1049 

.0516 

.2277 
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Table 120 

203 

Logistic Regression Analyses of Presence of Diabetes by 

Obesity (0) and Gender (G) for 20 - 39 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = Q < .05; ** = It < .01 

Change in 

Chi-Square 

3.08 

3.81* 

9.99* 

Hodel 

Chi-Square 

0.00 

3.08 

6.89 

13.07 

P 

1.0000 

.0792 

.0319 

.0015 



APPENDIX A (continued) 

Table 121 

Logistic Regression Analyses of Presence of 

204 

Cardiovascular Disorders by Obesity (0) and Gender (G) for 

20 - 30 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

2.22 

6.66** 

13.34** 

Hodel 

Chi-Square 

0.00 

2.22 

8.88 

15.56 

p 

1.0000 

.1359 

.0118 

.0004 



APPENDIX A (continued) 

Table 122 

205 

Logistic Regression Analyses of Presence of Digestive 

Disorders by Obesity (0) and Gender (G) for 20 - 39 y.o. 

Hodel 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* - ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

2.17 

1.44 

0.99 

Hodel 

Chi-Square 

0.00 

2.17 

3.61 

3.16 

p 

1.0000 

.1405 

.1644 

.2063 



AF?ENDIX A (continued) 

Table 123 

206 

Logistic Regression Analyses of Presence of Renal and 

Urinary System Disorders by Obesity (0) and Gender (G) for 

20 - 39 y.o. 

Hodel 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.98 

0.63 

7.30** 

Hodel 

Chi-Square 

0.00 

0.98 

1.61 

8.28 

p 

1.0000 

.3223 

.4465 

.0159 



APPENDIX A (continued) 

Table 124 

207 

Logistic Regression Analyses of Presence of 

Musculoskeletal Disorders by Obesity (0) and Gender (G) for 

20 - 39 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.03 

0.02 

0.04 

Model 

Chi-Square P 

0.00 1.0000 

0.03 .8694 

0.05 .9731 

0.07 .9647 



APPENDIX A (continued) 

Table 125 

208 

Logistic Regression Analyses of Presence of Adjustment and 

Anxiety Disorders by Obesity (0) and Gender CG). for 

20 - 39 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = 2 < .05; ** = 2 < .01 

Change in 

Chi-Square 

1.77 

0.06 

1.06 

Hodel 

Chi-Square 

0.00 

1. 77 

1.83 

2.83 

P 

1.0000 

.1833 

.4005 

.2433 



APPENDIX A (continued) 

Table 126 

209 

Logistic Regression Analyses of Presence of Depressive 

Disorders by Obesity (0) and Gender (G) for 20 - 39 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

1.69 

0.02 

4.24* 

Hodel 

Chi-Square 

0.00 

1.69 

1. 71 

5.93 

P 

1.0000 

.1936 

.4254 

.0516 



APPENDIX A (continued) 

Table 127 

210 

Logistic Regression Analyses of Presence of Substance Abuse 

Disorders by Obesity (0) and Gender (G) for 20 - 39 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = Q < .05; ** = ~ < .01 

Change in 

Chi-Square 

2.15 

1.16 

1.03 

Hodel 

Chi-Square P 

0.00 1.0000 

2.15 .1428 

3.31 .1914 

3.18 .2044 



APPENDIX A (continued) 

Table 128 

211 

Logistic Regression Analyses of Presence of Diabetes by 

Obesity (0) and Gender (G) for 40 - 60 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

1.94 

1.36 

3.48* 

Model 

Chi-Square 

0.00 

1.94 

3.30 

5.42 

p 

1.0000 

.1637 

.1917 

.0666 



APPENDIX A (continued) 

Table 129 

Logistic Regression Analyses of Presence of 

212 

Cardiovascular Disorders by Obesity (0) and Gender (G) for 

40 - 60 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

1. 20 

6.81** 

2.40 

Hodel 

Chi-Square 

0.00 

1.20 

8.01 

3.60 

p 

1.0000 

.2742 

.0182 

.1649 



APPENDIX A (continued) 

Table 130 

213 

Logistic Regression Analyses of Presence of Digestive 

Disorders by Obesity (0) and Gender (G) for 40 - 60 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.18 

3.52 

0.01 

Hodel 

Chi-Square 

0.00 

0.18 

3.70 

0.19 

p 

1.0000 

.6704 

.1573 

.9085 



APPENDIX A (continued) 

Table 131 

214 

Logistic Regression Analyses of Presence of Renal and 

Urinary System Disorders by Obesity (0) and Gender (G) for 

40 - 60 y.o. 

Hodel 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-square 

1.65 

3.94* 

12.83** 

Hodel 

Chi-Square 

0.00 

1.65 

5.14 

14.48 

P 

1.0000 

.1989 

.0766 

.0007 



APPENDIX A (continued) 

Table 132 

Logistic Regression Analyses of Presence of 

215 

Musculoskeletal Disorders by Obesity (0) and Gender (G) for 

40 - 60 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

~ c 2 < .05; ** = R < .01 

Change in 

Chi-Square 

0.02 

0.04 

4.53* 

Model 

Chi-Square 

0.00 

0.02 

0.06 

4.55 

p 

1.0000 

.9012 

.9709 

.9647 



APPENDIX A (continued) 

Table 133 

216 

Logistic Regression Analyses of Presence of Depressive 

Disorders by Obesity (0) and Gender (G) for 40 - 60 y.o. 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = Q < .05; ** = Q < .01 

Change in 

Chi-Square 

0.00 

0.51 

1.62 

Hodel 

Chi-Square P 

0.00 1.0000 

0.00 .9997 

0.51 .7766 

1.62 .4442 



APPENDIX A (continued) 

Table 134 

Logistic Regression Analyses of Mortality in 1986 by 

Obesity (0) in 1971 and Gender (G) 

Model 

0, G, O*G 

0, G 

G 

° 

Df 

o 
1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.18 

3.99* 

22.63** 

Hodel 

Chi-Square 

0.00 

0.18 

4.17 

22.81 

217 

p 

1.0000 

.6722 

.1243 

.0001 



APPENDIX A (continued) 

Table 135 

Logistic Regression Analyses of Mortality in 1986 by 

Obesity (0) in 1976 and Gender (G) 

Model 

0, G, O*G 

0, G 

G 

o 

Df 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.00 

0.08 

11. 88** 

Hodel 

Chi-Square 

0.00 

0.00 

0.08 

11.88 

218 

p 

1.0000 

.9521 

.9619 

.0026 



APPENDIX A (continued) 

Table 136 

Logistic Regression Analyses of Mortality in 1986 by 

Obesity (0) in 1981 and Gender (G) 

Hodel 

0, G, O*G 

0, G 

G 

o 

Of 

o 

1 

2 

2 

* = ~ < .05; ** = ~ < .01 

Change in 

Chi-Square 

0.34 

0.76 

15.77** 

Hodel 

Chi-Square 

0.00 

0.34 

1.10 

16.11 

219 

P 

1.0000 

.5595 

.5765 

.0003 



APPENDIX A (continued) 

Table 137 

Analysis of Variance: Systolic Blood Pressure by Obesity 

and Gender 

Source 

Gender 

Obesity 

Gender*Obesity 

Error 

Table 138 

Of 

1 

1 

2 

695 

SS 

3906.7566 

4439.6012 

40.1582 

228457.2858 

F P 

11.88 .0006 

13.51 .0003 

0.12 .7268 

Analysis of Variance: Diastolic Blood Pressure by Obesity 

and Gender 

Source 

Gender 

Obesity 

Gender*Obesity 

Error 

Df 

1 

1 

2 

695 

SS 

2142.1760 

1850.6311 

142.9614 

128762.9215 

F P 

11. 56 .0007 

9.99 .0016 

0.77 .3800 

220 



APPENDIX A (continued) 

Table 139 

Analysis of Variance: Number of Clinic Visits in 1986 by 

Obesity and Gender 

Source 

Gender 

Obesity 

Gender*Obeslty 

Error 

Df 

1 

1 

2 

695 

SS 

1146.6853 

107.7168 

886.3477 

128762.9215 

F P 

2.62 .1060 

0.25 .6200 

2.03 .1551 

221 
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APPENDIX B 

Figure 1: Mean Weight by Age Category for IHS and CDC Norms 
Females 
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Figure 2: Mean Weight by Age Category for IHS and CDC Norms 
Males 
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APPENDIX B (continued) 

Figure 3: Mean Height by Age Category for IHS and CDC Norms 
Females 
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Figure 4: Mean Height by Age Category for IHS and CDC Norms 
Males 
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Figure 5: Mean BM! by Age Category for IRS and CDC Norms 
Females 
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Figure 6: Mean BMI by Age Category for IRS and CDC Norms 
Males 
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APPENDIX B (continued) 

Figure 7: Mean Weight by Age Category for IHS and NCHS Norms 
Females 
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Figure 8: Mean Weight by Age Category for IHS and NCHS Norms 
Males 
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APPENDIX B (continued) 

Figure 9: Mean Height by Age Category for IHS and NCHS Norms 
Females 
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Figure 10: Mean Height by Age Category for IHS and NCHS Norms 
Males 
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Figure 11: Mean EMI by Age Category for IHS and NCHS Norms 
Females 
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Figure 12: Mean EMI by Age Category for IHS and NCHS Norms 
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APPENDIX B (continued) 

Figure 13: Prevalence of Obesity.Based on Weight and EMI by Age Category 
Females 
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Figure 14: Prevalence of Obesity Based on Weight and EMI by Age Category 
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