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ABSTRACf 

To identify factors associated with obesity and ethnicity, the diets and selected 

behaviors of 47 Anglo and 51 Mexican-American (MA) 3-7 year-old children were 

examined in interviews with their mothers. Children also wore a Caltrac physical 

activity monitor. Obesity was assessed using four criteria: the 85th and 95th 

percentiles of weight-for-height z-scores, and the 85th and 95th percentiles of the 

mean z-score of triceps and subscapular skinfolds. Results indicate that MA 

children ingest more energy than do Anglo children. The MA children have higher 

intakes of sweets, soda pop, protein, fat exchanges, fruits, and vegetables, though 

the Anglos eat more vegetables relative to energy intake. Except for calcium, the 

MA children have greater intakes of the vitamins and minerals examined The 

MA children watch approximately 20 minutes more television per day than the 

Anglos and they had lower mean hourly Caltrac values. The obese received lower 

subjective physical activity ratings by their mothers, and they viewed 1.5 - 1.8 

more hours of television per day than did the nonobese. The obese were breast-fed 

less as infants and are more likely to live in a household with someone who 

smokes. Mothers of the obese, particularly the MA obese, gained more weight 

and consumed more caffeinated beverages during pregnancy. Obese MA were 

much less likely to receive vitamin supplements than the nonobese MA. Fathers 
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of obese MA children were less educated than fathers of the nonobese. Among the 

~ acculturation to the U.S. society was higher for mothers of the obese children. 

With maternal acculturation comes the adoption of several behaviors which may 

increase risk for development of obesity. Acculturation is negatively correlated 

with the intakes of several vitamins and minerals, milk. vegetable servings, and 

vitamin A foods. It is positively correlated with soda pop, pizza, and caffeine 

intakes, as well as child television viewing (r=0.43) and weight gain during 

pregnancy (r=0.32). It is negatively correlated with maternal rating of child 

physical activity (r=-0.37). Compared with Anglo children. the MA children more 

frequently engage in behaviors which may result in obesity for those genetically 

predisposed They consume more energy, fat, sweets, and soda pop, and they are 

more sedentary. 
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CHAPTER 1. INTRODUcnON 

Significance 

The problem of pediatric obesity in the United States is increasing at an 

alarming rate (1,2). It is estimated that as many as 25% of the children are obese 

(1). This estimate may not be accurate, however because it is very difficult to 

document the prevalence of obesity because criteria for its diagnosis are 

controversial. Regardless, obesity among young children could be especially 

problematic because the period of adiposity rebound that occurs between 5 and 7 

years of age may be a critical period in childhood for the development of persistent 

obesity (3). It would undoubtedly prove easier to change behaviors and lifestyle 

characteristics associated with adiposity during these early years than to treat a 

more severe obesity problem in the older child or adult. Though the increasing 

level of pediatric obesity is widespread, it is even greater among Mexican

American (MA) children (4-6) than in non-Hispanic white and black children. Risk 

for certain chronic diseases, such as non-insulin-dependant diabetes mellitus, may 

be further increased because MA of all ages have a greater tendency for deposition 

of truncal fat (5-10) than most other ethnic groups. Identification of risky 
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behaviors and characteristics associated with obesity in these children is the first 

step in developing effective prevention strategies. 

Review of Literature 

Definition 

Without a great deal of expensive equipment, a reasonable way to determine 

the degree of adiposity is to compare skinfold thicknesses with national standards. 

Many researchers define obesity as a triceps skinfold thickness greater than the 

85th percentile (1). The use of skinfolds is usually preferred over growth charts. 

Weight-for-height growth charts (11) are widely used, yet are unreliable because 

weight is not always an indicator of fatness. Children with greater lean mass will 

be heavy for their heights and may easily be misclassified as obese if they fall 

above the 90th percentile. Conversely, children with excess fat and relatively little 

lean tissue may be misclassified as normal weight for height. An additional 

problem with these charts is that in children less than three years old, the weight

for-height grids may underestimate the degree of fatness (12). Accurate 

description of trends in obesity is difficult because these trends may be influenced 

by methodological differences across surveys (13). The choice of obesity indicator 

can influence the results of research examining obesity (14). It is therefore 
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worthwhile to compare results using multiple indicators to understand better the 

data and its appropriate interpretation and application. 

Prevalence 

According to Gortmaker et al. (1), if obesity is defined as triceps skinfold 

thickness greater than the 85th percentile and severe obesity as triceps skinfold 

greater than the 95th percentile of values collected from the National Health 

Examination Survey Cycles IT and ill (1963, 1965 to 1970), changes in prevalence 

can be determined by comparison with information collected from the NHANES 

I (1970 to 1973) and NHANES IT (1975 to 1980). Over the 17 years, the 

prevalence of obesity increased by 54% in children aged 6 to 11 years and by 39% 

in adolescents. Severe obesity increased by 98% in children and 64% in 

adolescents. Increases occurred in all socioeconomic categories and in blacks as 

well as whites, though obesity among black children was less prevalent than among 

white. 

Analysis of the Hispanic Health and Nutrition Examination Survey 

(HHANES) data reveals that Mexican American (MA) children are heavier at all 

ages (8). MA adults are also heavier. According to HHANES data (15),46.3% 

of MA men between ages 40 and 50 years are overweight (~ 85th percentile for 
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BM!), as are 50% of MA women over 40 years of age. Overweight in Native 

American children has also increased at an alarming rate in the past several years 

(16). Much of the overweight seen in these minority populations represents 

increased levels of fatness, particularly in the trunk area, making the extra fat 

accumulation even more potentially dangerous. Because the MA population is of 

mixed European and native American ancestry, it seems likely that some of the 

tendency toward greater diabetes mellitus, central body fat distribution, obesity, 

and other chronic diseases in both MA and Native Americans has a common 

genetic origin (17). Examination of HHANES data (4) indicates that MA children 

are fatter than white children in NHANES II. The adiposity seen in MA children 

is distributed more centrally and in the upper body. In particular, trunk skinfold 

thicknesses are greater, and the differences increase with age. 

Persistence of Childhood Obesity 

Mossberg (18) conducted a 40 year follow-up study of obese children. He 

reported that obese children had higher than normal weight as adults. Excessive 

overweight in puberty and obesity in the family were the most important predictive 

factors for obesity in adulthood However, in a 50 year follow-up of body mass 

index from childhood to middle age, Casey and colleagues (19) found that BM! 
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tracks better for males than for females. BMI in childhood accounted for 0% of 

the variance in females, and it was not correlated with adult BMI. In males, 

childhood BMI accounted for 17% of the variance, with correlations between 

BMI in childhood and BMI at ages 40 years and 50 years of r=0.36 and 0.41, 

respectively. They did find stability over the shorter term « 1 0 years), as between 

age correlations were high for both sexes. 

Guo and colleagues (20) attempted to identify predictive value of childhood 

BMI for adult (age 35 years) BMI values above the levels of28 for men and 26 for 

women, as these levels are related to increased risk of CVD, gallstones, Type II 

diabetes mellitus, and all-cause mortality rates. They found that the odds of being 

overweight are 34% for men and 37% for women who exceeded the 60th 

percentile for BMI at 18 years of age. The prediction ability was best in 18 year

olds, good for 13 year-olds, and moderate at ages younger than 13 years. 

Freedman et al. (21) examined the persistence of obesity and overweight 

over eight years in the Bogalusa Heart Study. Subjects were children aged 2 to 14 

years. Of the 222 children who were above the 85th percentile for triceps skinfold, 

43 percent were still obese eight years later. Initial levels of triceps skinfold 

tracked most strongly in black females (r=0.64). White females and preschool 

children tracked less well (r=0.45 for each). They concluded that the persistence 
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of juvenile-onset obesity is increased by age (greater than five years), the severity 

of obesity (greater than the 95th percentile) and consecutively elevated levels of 

triceps skinfolds. These authors suggested that other factors predictive of 

subsequent obesity such as familial tendency toward obesity should be included 

when assessing risk for an overweight child becoming an overweight adult. 

Several authors (22,23) have reported that obese children are more likely 

to become obese adults than are normal weight or underweight children. Stark et 

al. (24) examined weight and height data from 5,362 children born in 1946. They 

found that the risk of being overweight in adulthood was related to the degree of 

overweight in childhood and was about 40% for overweight seven year olds. They 

concluded that there is no optimal age during childhood for the prediction of 

overweight in adulthood and that excessive weight gain may begin at any age. 

Others (3) report that critical periods do exist for the development of obesity which 

is more likely to persist. Three possible critical periods include gestation and 

early infancy, the period of adiposity rebound between 5 and 7 years of age, and 

adolescence. Preventive efforts should be focused on these developmental stages. 

Though the obese child has a greater risk of becoming an obese adult, most 

obese adults were not obese as children (23, 25). However, Sorensen and Sonne

Holm (26) reported that severely overweight children are at a much greater risk 
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for development of adult obesity. Serdula et al. (27) reviewed the epidemiologic 

literature on this topic published in the 22 years between 1970 and 1992. They 

report that 26 to 41 % of obese preschool children become obese adults, and 42 to 

63% of obese school-age children become obese adults. The risk of adult obesity 

is two or more times higher for obese children than for nonobese children of all 

ages in all studies examined Further, obesity and disease may be more severe in 

adults who were obese as children (23). 

Prevention of childhood obesity is the best strategy for dealing with the 

problem because of the likelihood of persistence into adulthood, and the poor 

results of treatment programs. Understanding the causes of pediatric obesity, 

particularly in populations such as MA with high risk for its development, is 

central to developing prevention strategies. 

Consequences 

Obesity is considered a major health risk in the United States. It has been 

positively associated with noninsulin dependent diabetes mellitus (28, 29), several 

types of cancer (29), decreased fertility (30), hypertension, hypercholesterolemia, 

and hypertriglyceridemia (31). Severe obesity (Body Mass Index greater than 30) 
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is associated with cardiovascular disease (CVD) (32), however an association of 

moderate obesity with CVD is controversial. 

Some of the controversial results obtained from studying morbidity and 

obesity may be a result of failure to identify body fat distribution in the sample 

population. In the 1950's, Vague (33) suggested that centralized obesity is more 

closely associated with altered carbohydrate and lipid metabolism. Several 

researchers have used skinfolds (such as triceps and subscapular) and body girths 

(such as waist to hip circumference ratio) to determine the risk factor predictive 

value of body fat distribution. 

Upper body or central obesity has been correlated to serum triglyceride 

levels (34), insulin and glucose level during oral glucose tolerance test (35), 

hypertension (36), angina pectoris, sudden death and coronary insufficiency (37). 

Brambilla et al. (38) used MRI to document body fat distribution and found that 

subcutaneous and intra-abdominal obesity were highly correlated in lean, but not 

in obese children. They also found that childhood obesity has primarily a 

subcutaneous pattern of adipose deposition, though some intra-abdominal fat was 

identified Waistlhip ratio, arm fat area, and thigh fat area were not good estimaters 

of adiposity in these children. Risks associated with MRI -detected intra-abdominal 
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adiposity in children aged 10 to 15 years include elevated total and low density 

lipoprotein (LDL) cholesterol and triglyceride levels. 

Certain populations have a greater tendency toward developing this central 

body fat distribution. Because MA (8, 39) and Native Americans (16) exhibit 

higher rates of obesity than the U.S. population overall, this health risk may be 

further complicated for them by a greater prevalence of central obesity in these 

populations (7, 40). Chronic conditions such as gallbladder disease, and non

insulin dependent diabetes mellitus are more prevalent among MA (41 ). 

Compared with Caucasian populations, higher levels of obesity, serum cholesterol 

concentration and triglyceride concentration were found in MA in Laredo, Texas 

(42). Reichley et al. (43) found that central obesity in nondiabetic MA adults in 

Starr County, Texas was associated with cardiovascular risk variables including 

lower high density lipoprotein CHDL) cholesterol, higher total cholesterol, elevated 

blood pressure, and blood glucose levels when compared with nonobese; whereas 

general obesity was associated primarily with elevated blood pressure and some 

decrease in HDL cholesterol. However, there is a dearth of available evidence to 

date indicating that cardiovascular disease is more common to MA (41). IndeecL 

all research does not support the assertion that MA are at greater risk for premature 

death. Stern et al. (39) compared MA and Anglos in the San Antonio Heart study 
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and also found a less favorable body fat distribution among the MA, though no 

differences in age-adjusted and age-specific all-cause mortality rates were found 

Rosenbaum and Leibel (44) reported that obese children manifest many of 

the same disturbances as obese adults including hyperinsulinism, hyperlipidemia 

and hypertension (45). These authors stated that the obese, hypertensive, 

hyperlipidemic child is likely to remain obese, hypertensive and hyperlipidemic for 

many years. 

Gidding et al. (46) examined height, weight, lipoproteins and blood pressure 

in two cohorts of children 7-9 years of age. The first was measured in 1973 and 

again in 1981. The second was examined in 1984 and 1992. At their first 

assessments, the children in the two cohorts were similar with respect to the 

variables measured However, the cohort that received its follow-up examination 

in 1992 was 5 to 7 kg heavier than the first cohort at its follow-up. No 

concomitant increase in height was present The increase in weight was associated 

with unfavorable alterations in HDL and triglycerides. There were also small 

increases in total cholesterol and LDL cholesterol levels in white girls. In the 

second cohort, unfavorable blood chemistry was related more to a change in 

ponderosity than to ponderosity itself 

Although their maximum heights remain unaffected, obese children are 
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generally tall for their ages, mature early (47-49) and may be more prone to 

developing respiratory problems (50). Obesity is also associated with advanced 

bone age (47, 48, 51). Obese children exhibit higher plasma insulin levels than lean 

controls (47). Though there are conflicting reports (52), obese children are often 

found to be less physically fit than nonobese children (53). 

Perhaps the most significant and damaging effects of pediatric obesity are 

social and psychological. It may have long term, far reaching consequences on 

self-esteem and socialization. The obese child's large size may cause others to 

expect the child to behave older than is appropriate for his/her age. Peers may 

discriminate against the obese child Children as young as 5 years old rank obese 

children as less desirable playmates - even less desirable than disabled or 

disfigured children (54-56). Their peers often tease and exclude them from play 

activities (57). Lack of participation in play activities may further promote the 

obesity problem by limiting exercise. These social and psychological 

consequences can result in feelings of inadequacy and the development of 

depression and a poor self-esteem (58), though all reports do not support this 

assertion (59). The psychosocial effects of childhood obesity may have long 

lasting consequences, perhaps limiting the child's ability to make meaningful 

contributions to society. 
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Obesity is a heterogeneous disorder with multiple etiologies, including 

genetic, environmental and their interactions. Evidence for an inherited propensity 

for obesity is strong (60-64), though the magnitude of the contribution of genetic 

makeup to the phenotype is still a subject of much debate, and estimates vary 

widely. Quantification of the role of genotype in determining fatness has been 

focused on studies of twins and adopted children. It is well documented that 

obesity tends to run in families (51, 65), and that children are most likely to be 

obese when both parents are obese and least likely to be obese when both parents 

are lean. It is unclear, however, the degree to which environmental or genetic 

influences are responsible for this relationship. Price and coworkers (66) showed 

that children of obese parents who themselves were obese as children have a 

greater genetic loading and, thus, are more at risk of developing persistent obesity. 

Stunkard et al. (67) examined information on 1,974 monozygotic twin pairs 

and 2,097 dizygotic twin pairs of men inducted into the Armed Forces between 

1940 and 1955. Heights and weights were recorded at age 20 years and again at 

age 45 years. They estimated the high heritability rates of 0.80, 0.81, and 0.77 at 

20 years of age for height, weight and BMI, respectively. At age 45, similarly high 
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rates of 0.80, 0.81, and 0.84, respectively, were estimated Intrapair correlation of 

normal weight twins (0.84 at 20 years of age, and 0.77 at 45 years) was much 

higher than that found among the most overweight twins, whose intrapair 

correlation was 0.35 at age 20 and 0.20 at age 45 (68). 

Stunkard et al. (60) also report high heritability of monozygotic twins who 

have been reared apart. Intrapair correlation of monozygotic twins reared apart 

was 0.70 for men and 0.66 for women. Monozygotic twins reared together had 

intrapair correlations ofO. 74 for men and 0.66 for women. Dizygotic twins reared 

apart had an intrapair correlation of only 0.15 for men and 0.25 for women. 

Those reared together had intrapair correlations of 0.33 for men and 0.27 for 

women. The authors concluded that BMI is largely a result of genetic influence 

and that environment in childhood has little or no influence. 

In an adoption study, Stunkard et al. (61) examined weight category of 540 

adult Danish adoptees in relationship to the BMI of their adoptive and biological 

parents. There was a strong relationship between the biological parents BMI and 

weight class of the adoptee, but no relationship was identified between adoptive 

parents and adoptee. Again, it is concluded that family environment alone has no 

influence. Further analysis (62) using a comprehensive path model estimated 

heritability at 0.34, indicating that 34% of phenotypical variation is due to genetic 
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influence differences. Again, no effect of shared familial environment was 

revealed Nonshared environmental influences is the largest source of 

interindividual differences in adult BMI. Herskind et al. (69) estimated the amount 

of variance in BMI due to genetic and environmental factors in 1233 like-sex, adult 

twin pairs. Heritability for females was about 0.76. For males, it ranged from 0.46 

to 0.61 and increased with age. They found that genetic influences were mainly 

additive, with little evidence of genetic dominance. Environmental influences were 

nonshared 

Bouchard and associates (63) report that identical twin within-pair response 

to long-term overfeeding is more similar than the among-pair response. Twelve 

pairs of normal weight male twins were overfed by 1,000 kcal per day, 6 days a 

week for a total of 84 days during a 100-day period Weight gain ranged from 4.3 

to 13.3 kg with an average of 8.1 kg. The subject gaining 13.3 kg appeared to 

deposit all the excess energy as body tissue, whereas the subject gaining 4.3 kg 

deposited only 40 percent of the extra energy. Significant similarities in response 

to the caloric excess within each pair were observed in body weight, percentage 

of fat, fat mass, estimated subcutaneous fat, regional fat distribution and amount 

of abdominal visceral fat (assessed by computerized tomography). Inter-pair 

variance was 6 times greater than intra-pair variance for regional fat distribution 
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and amount of abdominal visceral fat. Variance for the other listed body 

composition variables was about 3 times greater. This greater variation among 

pairs of twins was attributed to genetic differences in resting energy expenditure 

(though energy expenditure was not reported) and tendency to store energy as 

either fat or lean. Further, it appears that some genotypes are more likely to store 

fat in the tnmk and abdominal viscera, indicating that fat gain for these individuals 

is potentially more dangerous. 

Another overfeeding study (70) of 6 pairs of identical twins also showed 

significant within-pair similarities in response to overfeeding. After 22 days of 

feeding a daily excess of 1,000 kcal, greater within-pair similarities were noted in 

body weight, percent body fat, fat mass, sum of skinfolds, trunk skinfolds, and 

extremity skinfolds. 

Bouchard (71) reports that the percentage of body fat or the fat mass is 

under greater genetic control than the BW, which only indicates heaviness. In a 

study looking at 1698 members of 409 families of French descent, living in the 

Quebec City area, Bouchard and coworkers (72) report an approximate total 

transmissible variance in BM! and amount of subcutaneous fat across generations 

of 35%, however only 5% is genetic, and the remaining 30% is cultural 

transmission. They measured body composition by underwater weighing, in a 
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1009 member subsample, and found that about 55% of the variance in age and 

gender adjusted fat mass, percentage of body fat and extremity-to-trunk skinfolds 

ratio is transmissible, with 25% genetic and 30% cultural transmission. This is 

further evidence that genotype not only influences risk for obesity development, 

but it also is related to body fat patterning and the associated risks for 

hyperinsulinemia and cardiovascular disease. 

One way in which genetic factors may affect body fat is level of physical 

activity. Perusse and coworkers (73) report that physical activity as indicated by 

three day activity records is influenced by genetic characteristics. They state that 

the heritability coefficient accounts for about 25-30% of the variance in level of 

habitual spontaneous physical activity. 

Inherited differences are reported in oxygen uptake for submaximal cycle 

ergometer workloads (74). A 45% genetic effect was identified in 22 pairs of 

dizygotic twins and 31 pairs of monozygotic twins, but only at low power outputs. 

The respiratory exchange ratio also appeared to be influenced by genotype at low 

power outputs, indicating that the relative amounts of lipid and carbohydrate 

oxidized are affected by inherited characteristics. Other potentially significant 

factors which may be under genetic control are resting metabolic rate and the 

thennic effect of food In this cycle ergometer investigation, resting metabolic rate 
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and the thennic effect of food were also studied The RMR was adjusted for age, 

gender, body mass variation and differences in body composition. The genetic 

effect was approximately 40% of the variance in resting metabolic rate per kg of 

fat-free mass. In addition, the heritability of the thermic effect of food was 

responsible for approximately 40% of the variation in energy expended above the 

resting metabolic rate during the 4 hours following a test meal. Similar responses 

in metabolic rates have been reported in other twin studies (75, 76). Significant 

within-twin-pair similarities in the changes in metabolic rates with overfeeding are 

reported 

Bouchard (77) concludes that predisposition to gain fat relative to lean 

tissue in response to caloric excess (nutrient partitioning), a low resting metabolic 

rate per unit of fat-free mass, and a high respiratOlY exchange ratio are three 

factors characterized by significant heritability levels. These three factors correlate 

with weight gain over time under a variety of circumstances, and are the three most 

useful predictors of weight gain. 

Some studies suggest that heaviness as measured by BMI is influenced by 

a recessive major gene. Borecki et al. (78) report that individuals with the "high" 

recessive genotype are heavier at birth, with a trend toward lower values 

throughout life, while the dominant "normal" genotypes exhibit no trends with age. 
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(All data were adjusted for the general trend for getting heavier with age.) The 

phenotypic penetrance of this heavy genotype in the young may be greater when 

influenced by environmental factors. This "high" genotype seems to confer a 

greater degree of heaviness in females. 

Much work is currently underway m efforts to identify the genes 

responsible for this greater predisposition for gain of excess body fat (64). Genetic 

markers have been identified (79-81) in American Indians which helps explain 

their greater propensity for obesity. Given that MA have some common ancestry 

with the American Indians, it is likely that a similar genetic makeup is increasing 

their risk for development of obesity as well. 

Genetic x Environment Interaction 

It is difficult to study the role of genetics in obesity development because 

of strong environmental influences that are or may be present. Despite strong 

evidence for an important genetic component (60, 66), the rapidly increasing 

prevalence of obesity supports the assumption that environment plays a role in its 

development as it is unlikely that the gene pool has varied significantly in the last 

generation (1). Evidence for a genetic predisposition for the development of 

obesity suggests that some individuals are more likely to become obese when 
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certain environmental influences are present. This environment-genotype 

interaction may be critical in determining who will become obese when exposed 

to a caloric excess relative to expenditure (72). It is very possible that the higher 

rate of obesity observed among Mexican-American children is in part due to a 

greater genetic susceptibility to fat deposition in response to positive energy 

balance. The degree of heritability of amount and distribution of body fat may be 

different among Mexican-Americans than that reported for other populations. 

Stunkard (68) explains that heritability describes genetic influences found 

in people living under a certain range of environmental conditions and does not 

imply a genetic influence that does not vary, such as eye color. Different 

environments may lead to different heritability estimates, and the environment may 

be manipulated to influence the degree to which an overweight phenotype develops 

in those predisposed to it. 

Many environmental factors may play a role in the development of obesity. 

Accumulation of body fat occurs when energy intake exceeds expenditure. Two 

obvious environmental considerations, then, are feeding practices and physical 

activity level. 

While the prevalence of pediatric obesity has been increasing in the past 

several years, no statistically significant change in the mean energy intake among 
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children was detected by analysis of NHANES I and II (82), nor was there a 

difference between NHANES II and III for children under 12 years of age (83). 

Some studies have actually shown a decrease in the caloric consumption of 

children over ten years (1978-1988) (84) and (1977-1987) (85). Several studies 

have compared food intake of obese and lean peers. Some have reported greater 

intakes in the obese (86), however most do not indicate that obese subjects eat 

significantly more than lean peers (87, 88). This has been primarily studied in 

adults (89-92), adolescents (93-95) and infants (96, 97). Among obese and lean 

groups, (including preschoolers) varying levels of intakes can be found (98). 

More accurate estimates (primarily in adults and adolescents) using doubly 

labeled water have in recent years called this common finding of no greater energy 

intake in the obese into question (99-101). A systematic underreporting of intake 

has been found However, studies involving young children do not indicate a 

systematic underreporting of intake for the obese (102, 103), perhaps because a 

parent generally reports intake for the child 

Differences in metabolism may explain some of the variation m 

development of obesity. Griffiths and Payne (104) showed that the metabolic rate 

of four year old children of obese parents was 10% lower than that of children of 

nonobese parents, even though the children were the same height and weight. 
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Others (105) report that metabolic rate is unrelated to development of obesity. 

Davies et al. (106) found no relationship between parental BMI and 12 week-old 

infant total energy expenditure measured by the doubly labeled water method. 

Parental BMI also was not related to infant sleeping metabolic rate nor to an index 

of physical activity. In contrast, Roberts et al. (107) found that lower energy 

expenditure at 3 months of age was predictive of overweight at 1 year of age. In 

this study, infants of obese mothers were specifically recruited to be included, 

which was not the case in Davies et al. study, perhaps contributing to the disparity 

in results. 

An interesting contradiction is noted: obese children do not appear to eat 

more than their peers, but there is a higher prevalence of obesity in populations 

(such as lower social classes) who have a higher intake of calories (lOS). Rolland

Cachera and Bellisle (S7) suggest that the typical lifestyle or diet in a population 

challenges individual adaptive capacities. If the diet for a population is higher in 

energy, a higher proportion of individuals is challenged beyond adaptive 

thresholds. This hypothesis is supported by the observation that 1-3 year old 

children of working class fathers in Britain ate more calories than children of 

professional and managerial class fathers (lOS). There were more obese children 

in the working class group. However, the average daily energy intake showed no 
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significant difference among groups with different degrees of fatness as assessed 

by body mass index. Griffiths et al. (109) found that energy intake in children with 

at least one obese parent was 16% lower than in children with both parents of 

nonnal weight In addition, intakes in the children with an obese parent correlated 

(r=0.5) with their weights and heights. No such correlation was found among 

children with normal weight parents. 

The greater rates of obesity found in the MA population probably has an 

important genetic component, making these individuals more at risk for becoming 

obese given environmental challenges. The rise in obesity rates implies that more 

MA children are exposed to these environmental challenges to the degree that 

excess body fat is deposited Identification of high-risk environmental influences 

in this population is an important step toward prevention of the problem. 

Environmental factors 

Diet 

Rolland-Cachera and Bellisle (87) report a significant correlation between 

adiposity and the percent of protein calories in the diet. They found that heavier 

children have higher consumptions of animal proteins. In their research, the diets 

of obese children had the highest percent of calories as protein. with the lowest 
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percent of carbohydrates. The percent of fat calories did not vary with level of 

adiposity. However, in the social class of semiskilled and unskilled workers, 

where the highest proportion of overweight subjects was identified; the increase 

in energy intake by the class overall was primarily due to carbohydrate intake. 

Frank et al. (88) reported greater protein intakes in a group of 185 ten year 

old children with high obesity indices in the Bogalusa Heart Study. Obesity index 

was determined by weight/heighf. However, when the mean triceps skinfold was 

used, saturated fat intake was the only examined dietary component significantly 

associated with increasing skinfolds. Whitelawet al. (110) reported a tendency 

for obesity in children from lower social classes to be related to increased 

consumption of carbohydrate foods, especially sucrose. 

In a recent study (Ill) of 82 eight to eleven year old children, fat intake as 

a percent of energy was higher in the obese, though overall energy intake was 

lower in the obese. Protein and carbohydrate intakes as a percent of energy were 

not different between obese and nonobese. Obese children had a lower 

postabsorptive respiratory quotient. The authors suggested this was a 

compensatory mechanism to achieve fat equilibrium by enhancing fat oxidation. 

Vobecky et al. (96) examined daily nutrient intake in relation to relative 

weight in 170 infants from birth to three years of age. These researchers reported 
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that energy intake per kg of body weight was lower in infants with relative weights 

above 105% of expected weight Fat and carbohydrate intakes were also lower in 

this group. No differences in protein intake were observed These results do not 

support the hypothesis that overfeeding is a major cause of infantile obesity. 

Some researchers have compared the intakes of a limited number of 

nutrients of obese and lean children. Utilizing a sample size of 21 eight to twelve 

year old children, Valoski and Epstein (112) reported no significant differences 

between obese and lean children with respect to intakes of calories, iron, vitamin 

A, vitamin C, thiamin and riboflavin. 

Few, if any, studies have examined ethnic differences in dietary intakes of 

young MA children in comparison with intakes of Anglo children in relationship 

to obesity. MA intake results are variable and may be somewhat related to 

geographical region, as well as method of determining intakes. Analysis of 

HHANES data (113) indicates that MA children underconsume fruits and 

vegetables, with intakes of 1.19 servings of fruits and 0.69 servings of vegetables 

per day, for a total of 1.88 ± 1.77 servings of fruits and vegetables (including 

juices) for 3-5 year old MA children. Zive et al. (114) reported vitamin and 

mineral intakes of Anglo and MA preschool children in California and found that 

MA had higher intakes per 1,000 kcals of calcium, phosphorus, vitamin D, zinc, 
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riboflavin, and vitamin B-12. Anglos reported higher energy intakes than MA 

(1415 kcal and 1285 kcal, respectively) and higher absolute intakes of iron, 

magnesium, selenium, niacin, folacin, and vitamin B-6. 

Woteki and associates (115) reported that MA children consume less milk 

than Anglo children (1.1 .± 0.0 vs 1.8 ± 1.4 8-oz glasses, respectively). And that 

despite the finding that 37% ofMA children experience lactose intolerance, there 

was no difference in milk intake between MA lactose absorbers and malabsorbers. 

Briefel et al. (83) examined data from NHANES ill (1988-1991) and found 

that energy intakes of children and adults are similar among non-Hispanic whites 

and MA in the United States. The mean energy intake for 3-5 year old non

Hispanic white children was 1,566 kcals, and for MA children it was 1,561 kcals. 

However, in the upper percentiles of intakes, there appears to be a trend for the 

MA to ingest more energy. For example, at the 75th, 85th and 90th percentiles of 

energy intake for 3-5 year old children, MA children ingested approximately 79, 

90, and 83 kcals more per day, respectively, than did Anglo children at the same 

percentiles. This relatively small daily greater intake by MA children in the upper 

percentiles could be enough to challenge those at greater genetic risk to accumulate 

excess body fat. Further examination of the data reveals that at those percentiles 

of energy intake below the 50th, the MA children ingested less energy than the 
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non-Hispanic white children. For example, at the 10th percentile of energy intake, 

non-Hispanic white children ingested 79 more kcals per day than the MA children. 

Some ethnic differences in dietary intakes have been reported in adults. 

Newell et al. (116) evaluated nutrient intakes of adult whites, blacks and MA in 

southeast Texas and found that MA eat more carbohydrate than whites (47.6% and 

43.6% of energy intake, respectively). They found that MA have higher 

cholesterol intakes, but lower intakes of fat, calories, calcium and phosphorus than 

whites. MA had higher intakes of vitamin C per 1,000 kcal. Further research on 

MA adults in Texas indicates that they are more likely to drink fruit-flavored 

beverages rather than fruit juices (117) and that these beverages are their main 

dietary source of vitamin C. 

Physical Activity and Inactivity 

Lack of physical activity may play an important role in the development of 

obesity, though lack of physical activity alone does not explain differences in 

skinfold thickness in school aged children (118). Several studies have examined 

the association of physical activity and obesity, with the overall majority 

suggesting that obese children are less active than their nonobese peers (119), 

though the data are inconclusive. 
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Davies et al. (120) estimated physical activity levels of 77 children 1.5-4.5 

years of age as total energy expenditure (measured by the doubly labeled water 

metbod)/basal metabolic rate (predicted from body weight) and as total energy 

expenditure - basal metabolic rate. They found that the correlation coefficients 

between the physical activity levels and percentage body fat (determined from total 

body water measured by stable isotope dilution) were -0.52, and -0.51, indicating 

that low levels of physical activity in these preschool children are associated with 

greater body fat. 

In a study (121) examining physical activity in children grades 4-6 via a 

Caltrac activity monitor for two consecutive days, no significant difference was 

observed between obese and nonobese boys' and girls' physical activity levels. 

Moussa et al. (122) found that parents' low subjective physical activity rating of 

their 6-18 year old children was a risk factor for obesity (95% CI - 5.34-35.67). 

Eck et al. (123) found that children with a family history of obesity had slightly 

more stationary activity and slightly less total activity, though the differences in 

physical activity were not significant in their sample of 3-4 year old children. 

They suggest that subtle differences in activity which are difficult to measure 

accurately may lead to different amounts of body fat accumulation over time. 

The cumulative effect of these subtle differences in physical activity may 
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be a strong factor in detennining eventual obesity status. Reducing sedentaIy 

behavior may be more important than targeting increasing exercise. Epstein and 

coworkers (124) found that, in obese 8-12 year old children, reinforcement of 

decreasing sedentary behaviors led to a greater decrease in percentage of body fat 

after one year than reinforcement of increasing exercise alone or a combined 

approach of decreasing sedentary behaviors and increasing exercise. Children in 

the group reinforced for decreasing sedentary behaviors increased their liking for 

high-intensity activity and reported a lower energy intake than children in the 

exerClse group. 

An important contributing sedentary behavior to consider in modem society 

is the role of television in the development of pediatric obesity. Dietz and 

Gortmaker (125) report a significant direct association between television viewing 

and obesity. They examined the prevalence of obesity among 6-17 year old 

children in NHANES II and III, and found that it increased by 2% for each 

additional hour of television viewed, even when controlling for a variety of other 

variables. Klesges et al. (126) found that metabolic rate during television viewing 

was significantly lower than during rest for obese and nonobese children ages 8-12 

years. In contrast, DuRant et al. (127) found no association between television 

viewing and body composition in 3-4 year old children, though there was a weak 
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negative correlation between observed time of television watching and observed 

physical activity levels. In an examination of television use habits of 3-10 year old 

children, Bernard-Bonnin and associates (128) found that in 16% of the 387 

families surveyed, the television was on all day, primarily in families with low 

level of parental education. The television was on at mealtime in 54.5% of the 

cases. Approximately one third of children watched television without any 

parental guidelines. 

Ethnic differences in physical activity have also been reported Wolf et al. 

(129) examined girls in grades 5 through 12 and found that Hispanics and Asians 

reported lower activity levels than other racial groups, though Hispanics and 

Whites reported viewing similar amounts of television. A recent study (130) 

looked at NHANES III data on adult leisure-time physical activity and found that 

participation in this type of activity has declined in the past ten years. Overall, 

59% of women and 49% of men participated in little or no leisure-time physical 

activity. The lack of participation rates were much higher in the MA population. 

Seventy-four percent of MA women and 65% of MA men reported little or no 

leisure-time physical activity. A more sedentary lifestyle among MA could be 

partially responsible for the greater obesity prevalence reported in this ethnic 
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group, including young children. Ethnic differences in physical activity patterns 

of young children are not well documented 

Geographic Location and Season 

Many other environmental factors are related to obesity. Dietz and 

Gortmaker (131) examined season, region, and population density with respect to 

incidence of obesity in 6-11 year olds using NHANES II data. Obesity was 

defined as triceps skinfold greater than the 85th percentile. They reported that 

obesity was more prevalent in the Northeast and Midwest than in the West and 

more in large metropolitan areas than in areas with lower population densities. 

Additionally, obesity prevalence was lowest in the summer and highest in the fall 

or winter. These effects were independent of race and socioeconomic status. 

Socioeconomic Status 

Socioeconomic status (SES) is an important environmental variable to 

consider, but its effect differs in developed versus developing countries. Women 

of lower socioeconomic class in developed countries are more likely to be obese 

(132), though a less clear relationship is apparent in men and children. In a review 

of studies examining SES and obesity in children in developed countries, Sobel 
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and Stunkard (132) showed that 35% showed no relationship in girls and 40% 

showed no relationship in boys. A direct relationship was found for girls in 25% 

of studies and for boys in 26%. The relationship between obesity and SES was 

inverse in 40% of the studies for girls and 32% for boys. Opposite trends are 

observed in developing countries, where individuals of higher socioeconomic 

status are more likely to be obese, probably due to greater availability of food, and 

cultural values making obesity a sign of health and wealth. 

Parental Support 

Parental involvement with the child appears to be related to child obesity. 

Lissau et al. (133) examined 756 nine to ten year old children to determine the 

influence of parental care in childhood on the risk of development of obesity 10 

years later. Two indicators of parental care were teachers' perceived support from 

the parents and school medical services report on the child's general hygiene. Risk 

of obesity in young adulthood was not affected by family structure (biological or 

other parents and number of siblings). Data were controlled for age, BMI in 

childhood, sex and social background Risk was greatly increased (odds ratio 7.1 

[95% CI 2.6-19.3]) by parental neglect when compared with parental support. 

Dirty and neglected children had a much greater risk (odds ratio 9.8 [95% CI 3.5-
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28.2]) for developing later obesity than children of average groommg. 

Overprotective parenting, being an only chilcL or being well-groomed had no 

effect. 

In a study examining the above cohort for maternal attitude toward sweet 

eating habits and risk of overweight in offspring, Lissau et al. (134) report that risk 

of the child developing overweight was significantly increased (odds ratio 4.5 

[95% CI 1.7-12.1]) if the mother reported that she lacked knowledge about her 

child's sweet eating habits. Frequency of eating sweets and maternal acceptance 

of sweets did not significantly influence risk. The authors suggest that this finding 

lends support to other findings that lack of parental support is a strong risk factor 

for development of obesity. 

Godin and Shephard (135) found that children who believed that parents 

and peers wanted them to exercise were more active. In addition, Klesges et al. 

(136) have shown that higher levels of physical activity in very young children 

were associated with parental encouragements to be active. 

Burroughs and Terry (137) report that parents of 3-5 year old children 

believe they are the primary influencers of their child's eating behavior, with 90% 

reporting that they decide when the child eats meals. Parents believe that their 

own actions are important in determining the food behaviors of their children. If 
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for some reason a parent is not a positive influence on the child's food behaviors, 

either due to lack of involvement or due to poor modeling, the child may develop 

unhealthy eating habits at a young age (138). 

Infant Feeding 

There are conflicting reports concerning the effect of infant feeding on 

subsequent obesity of the child Introducing solid foods early and bottle feeding 

have been associated with infantile (139-142) and childhood (143) obesity. 

Kramer et al. (143-145) found that breast-feeding. breast-feeding duration, and 

delayed introduction of solid foods are inversely related to childhood obesity. 

However, others (146-150) have not found a relationship between infant feeding 

methods and the development of obesity in preschool children. Agras et al. (151) 

actually found that prolonged breast feeding (> 5 months) with delayed 

introduction of solid food was associated with greater BMI at 6 years of age. The 

differing reports may be due partially to differences in research methodology. 

Differing definitions of obesity are used, and the definitions of breast-feeding are 

variable. Quantity (percentage) of breast-feeding in comparison to bottle feeding 

is often not considered if the infant is not solely breast-fed. 

Several sources (152-155) have reported that Hispanic children are breast-
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fed less (lower prevalence of breast feeding and exclusive breast feeding as well 

as shorter duration of breast feeding) than non-Hispanic white children, and to be 

introduced to solids earlier. Less of a contrast was found in the National Health 

Survey collected in 1990 (156). These data indicate that 50.6% of Hispanic 

children are ever breast-fed, and 19.6% are breast-fed for 6 months or more. The 

same survey indicates that 56.4% of non-Hispanic white children are ever breast

fed, with 26.4% being breast-fed for 6 months or more, indicating that slightly 

more white children are breast-fed and that they tend to be breast-fed somewhat 

longer. 

Acculturation 

Studies of acculturation of MA to the United States (U.S.) society are 

generally performed on adults. Available evidence suggests that many health

related variables worsen with increasing levels of acculturation. The effects of 

parental acculturation on the health status of young children has not been well 

examined Guendelman and Abrams (157) examined ffiiANES dietary data 

relevant to adult female immigrants to the U.S. from Mexico. Diets of first

generation immigrants were higher in protein, vitamin A, vitamin C, folic acid; and 

calcium than diets of those immigrants living in the U.S. for longer periods of time. 
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Marks et al. (158) examined health risk behaviors of Hispanics in HHANES for 

1982-1984. They report that among MA, acculturation correlated positively with 

alcohol use. This was especially a problem for females. Acculturation also 

correlated negatively with dietary balance for both MA men and women. 

HHANES data (159) were also used to examine characteristics associated with low 

birth-weight babies and miscarriages in MA women. Results indicate that low 

birth-weight rates are higher for second generation compared with first generation 

women, evidence that a Mexican cultural orientation protects women born in 

Mexico against a risk for low birth-weight. Amaro and coworkers (160) analyzed 

IllIANES data and found that, across all Hispanic groups, acculturation was 

associated with higher rates of marijuana and cocaine use. This is especially a 

problem among the less educated, more acculturated MA. 

Treatment 

There is little doubt that obesity is a serious health risk for the developing 

child. Much uncertainty exists concerning the most effective way to treat the 

problem, because it is the result of a heterogeneous group of contributing factors 

which vary with individuals. As a result of these many factors, no one treatment 

will be ideal for all obese children. 
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The Committee on Nutrition of the American Academy of Pediatrics (1981) 

states, "caloric restriction to the point of weight loss should not be used for 

children, whose statural growth and central nervous system development could be 

impaired by a prolonged catabolic state. Growth of the child's lean mass should 

be supported, and the child's adipose mass should be held constant. The diet should 

be designed to provide enough protein, minerals, and vitamins to meet lean tissue 

growth requirements." Statural growth velocity should be monitored as an indicator 

of lean tissue growth (161). 

Further, the Committee (161) warns against subjecting obese or otherwise 

normal infants to low-fat milk feedings which may have excessively high renal

solute loads. There is also concern that low-fat or overly dilute feedings may 

cause the infant to learn behaviors inappropriate for future caloric regulation, such 

as increased volume ingestion. Good nutrition practices are encouraged for 

managing infant feeding, and mothers are encouraged to breast-feed their infants 

and to delay the introduction of solid foods until 4-6 months of age. 

Because of the strong familial link in the development of obesity, treatment 

programs for long tenn weight loss should involve the entire family (162). Every 

member of the family should support the overweight child and adjust eating habits 

to conform to the healthier lifestyle. Education concerning appropriate diet and 
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behavior patterns as well as self-esteem development is important for both parents 

and child Physical activity along with limiting television time should be important 

components in the management of obesity (82). Reducing sedentary behavior may 

also be more important than targeting increasing exercise (124). 

In order to achieve a reduction in percent of overweight, the child must 

reduce caloric intake. Adequacy of the diet is maintained by attention to nutrient 

density of foods. Valoski et al. (112) reported an 18.3 percent average reduction 

in overweight while linear growth was not affected after 6 months of a family

based behavioral weight control program for 8-12 year old children. Diet, exercise 

and behavioral management were included in the program. Nutrition education 

was a key component of the program, and emphasis was placed on nutrient density 

of foods. These researchers reported similar success (163) in 1-6 year old 

children. The diet was modified to increase iron and calcium intakes. Emphasis 

was placed on the basic four food groups and on making low calorie choices in 

each food group. A decrease in overweight of 15.4 percent was reported over a ten 

week period 

According to Stunkard and Berkowitz (164), the first evidence that 

treatment of obesity in childhood can produce effects that persist into young 

adulthood was provided by Epstein and colleagues (165). They were able to 
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demonstrate positive effects of treatment of75 obese 6-12 year old children in a 

ten year follow-up study. Treatment consisted of a nutritious diet, exercise, and 

behavior change. The program appeared to be safe and children attained a normal 

height. The children were treated at a weekly meeting for eight weeks with six 

monthly and three long-term follow-up meetings. Children who participated in the 

program with their parents showed significantly greater decreases in percent 

overweight after 5 and 10 years when compared with controls. 

The successful treatment group targeted and reinforced habit change and 

weight loss in obese parents and children together. The control treatment targeted 

and reinforced family members for meeting attendance only. All participants 

received the same information concerning diet, exercise and behavioral principles. 

This study points out the value of incorporation of effective behavioral change 

techniques including contracting, self-monitoring, social reinforcement, modeling, 

and contingency management. Another important aspect of this successful 

program was the limitation of high calorie foods including sweets, sugared 

beverages and high fat foods. Decreased intake of these foods was strongly related 

to weight loss (165). The long term success of the children was not achieved by the 

obese parents who regained their lost weight. However, parental support of the 
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child's effOrts was critical to long term success for the child. Long-term follow-up 

is also an important component of treatment programs. 

Some children develop obesity secondary to emotional stress. In this 

situation, a supportive treatment program is essential (162). Growing children 

should not be subjected to radical treatments such as surgery or drugs. 

Treatment for childhood obesity is multifactorial because its causes are 

multiple and varied. The entire family will benefit from and should be involved 

in all the lifestyle changes made by the obese child. Parental support is critical to 

success. 

Summary and Implications for Research 

More children in the U.S. are obese now than in past generations. Obesity 

in childhood is likely to be followed by adult obesity, particularly if obesity is a 

problem for one or both parents. Further, obesity is more prevalent among MA 

children. In addition to the greater prevalence, the adipose tissue is deposited more 

centrally in MA, making the greater fat accumulation an even greater potential 

health risk. Though this problem with obesity has been identified among young 

MA children, very little research has been conducted to identify contributing 

factors. The few efforts to identify dietary habits of the MA children have not 
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examined differences in intakes relative to obesity status. The majority of studies 

suggest that obese children are less physically active than the nonobese. It is 

unclear whether the lower physical activity level found in older MA children and 

adults has its roots in early childhoocL or whether it is developed later. Reports of 

greater risk of obesity associated with television viewing have generally not 

reported the television habits ofMA children separately. 

Parents of obese children may exhibit certain characteristics which put the 

children at greater risk for obesity. The role of parental involvement and support 

in the etiology of obesity in MA children has not been well examined, though lack 

of parental support for the child is related to subsequent obesity in other 

populations. As MA adults become acculturated to the U.S. society, many health

related behaviors become worse. The impact of parental acculturation on obesity 

of young children has not been established 

Young children (less than 6 years of age) have been particularly overlooked 

with respect to identifying factors related to obesity, yet it is in these early years 

when many of the behaviors contributing to obesity are likely to be formed This 

is especially a problem among MA children. There is a dearth of information 

concerning the roles of dietary habits, physical activity habits, parental behaviors, 

and acculturation in the development of obesity among young MA children. 
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Before effective treatment and prevention strategies can be developed, factors 

associated with obesity must be identified 
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CHAPTER 2. SPECIFIC AIMS 

The purpose of this investigation was to identify behaviors associated with 

obesity in Anglo and Mexican-American children ages 3-7 years. Because of the 

particularly high rates of obesity in MA children, a second goal was to identify 

particular obesity-related behaviors among the MA children overall, which may be 

related to the manifestation of the obese phenotype in those genetically 

predisposed 

The first area examined was dietary components and behaviors associated 

with ethnicity and obesity. The following five hypotheses were tested: 

1) Energy intake among MA children is greater than that among Anglo children; 

2) When compared with Anglo children, the diets of MA children are lower in 

fruits and vegetables and higher in fat; 

3) When compared with nonobese children, the diets of obese children are less 

nutrient-dense; 

4) Protein, vitamin, and mineral intakes of MA children are lower than those of 

Anglo children. 

5) Dietary quality for the MA children deteriorates with increasing acculturation 

of their mothers to the U.S. society. 
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The second area of focus was physical activityrmactivity and its relation to 

ethnicity and obesity. With regard to this, the following hypotheses were tested: 

1) Obese Anglo and MA children are less physically active than nonobese 

children; 

2) Overall, MA children are less physically active than Anglo children; 

3) Obese Anglo and MA children view more television than their nonobese 

counterparts. 

4) Television viewing time is greater among the MA children compared with Anglo 

children. 

Thirdly, the role of some parental factors was examined, including the 

association of maternal acculturation to the U.S. society and maternal attention to 

some health-related behaviors. The following hypotheses were examined: 

1) Mothers of obese children are less aggressive in managing the health of their 

offspring manifested by: greater frequency of smoking during pregnancy, higher 

consumption of caffeinated beverages during pregnancy, lower breast-feeding 

index, less frequent vitamin supplementation, and higher weight gain during 

pregnancy; 

2) Acculturation of MA mothers to the Anglo society negatively affects their 

attention to health-related issues for their children. 
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Finally, because it is sometimes difficult to compare research on pediatric 

obesity due to the differing definitions of obesity used, a secondary aspect of this 

study was to compare results achieved using four different indicators of obesity 

(two levels of a skinfold indicator, and two levels of a weight-for-height indicator) 

using NCHS standards. 
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CHAPTER 3. DIETARY FACTORS RELATED TO ETHNICITY AND 

OBESITY IN ANGLO AND MEXICAN-AMERICAN CHD..DREN 

Abstract 

To identify factors associated with obesity and ethnicity, the diets of 47 Anglo and 

51 MA 3-7 year old children were examined by administering a food frequency 

questionnaire (FFQ) and a 24-hour dietary recall in interviews with their mothers. 

Obesity was assessed using four criteria: the 85th and 95th percentiles of weight

for-height z-scores, and the 85th and 95th percentiles of the mean z-score of 

triceps and subscapular skinfolds. Results indicate that energy intake measured by 

FFQ among MA children is greater than that among Anglo children. MA children 

eat more fat exchanges per day than Anglo children. The diets of MA children are 

higher in fruits and vegetables, though Anglos eat more vegetables relative to 

energy intake. Except for calcium, the MA children have greater intakes of the 

vitamins and minerals examined. Protein intake is also higher in the MA children. 

Intakes of sweets and sweetened drinks, including soda pop were associated with 

obesity in the MA. Risk for obesity is also increased with acculturation of the 

mothers to the Anglo society. 
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Introduction 

Childhood obesity is a growing problem in the United States (1, 2), 

particularly in some ethnic minority groups. Analysis of the Hispanic Health and 

Nutrition Examination Survey (HHANES) data reveals that MA children are 

heavier than non-Hispanic white children at all ages (8). Much of the overweight 

seen in this minority population represents increased levels of fatness, particularly 

in the trunk area (4), further increasing risk of chronic disease. 

The many health problems associated with obesity can include: 

hypertension, Type II diabetes, insulin resistance, respiratory difficulties, and 

cardiovascular disease. Self-esteem, socialization and amount of physical activity 

can also be affected by obesity in children (54, 55, 57). 

Several authors (22, 23) have reported that obese children are more likely 

to become obese adults than are normal weight or underweight children. The risk 

of being overweight in adulthood is related to the degree of overweight in 

childhood (24), with severely overweight children at a much greater risk for 

development of adult obesity (26). Since childhood obesity is more likely to be 

followed by obesity in adulthood (18), there are life-long consequences on the 

health of the individual. 

To treat more appropriately and prevent such a serious health threat in our 
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children, causal and associated factors need to be identified Obviously, dietary 

concerns are among those of interest when examining variables related to obesity. 

Little information is available on the quality of diets consumed by obese and 

nonobese MA and Anglo children. If there are predisposing factors common to the 

diets of MA children, these should be identified and then used in education and 

prevention programs. Some potential dietary problems have been identified 

Research on MA adults in Texas indicates that they are more likely to drink fruit

flavored beverages rather than fruit juices (117) and that these beverages were their 

main dietary source of vitamin C. Analysis ofHHANES data (113) indicates that 

MA children underconsume fruits and vegetables. Briefel and coworkers (83) 

examined data from NHANES III (1988-1991) and report that energy intake is 

similar among non-Hispanic whites and MA in the United States. Other researchers 

(87,88) report that the obese do not ingest more energy than do the nonobese. 

The purpose of this investigation is to identify some dietary components and 

behaviors that may pose a problem for the development of obesity in these children 

and to test the validity of the following four hypotheses: 1) Energy intake among 

MA children is greater than that among Anglo children; 2) When compared with 

Anglo children, the diets of MA children are lower in fruits and vegetables and 

higher in fat; 
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3) When compared with nonobese children, the diets of obese children are less 

nutrient-dense; 4) Protein, vitamin, and mineral intakes of MA children are lower 

than those of Anglo children; and 5) Dietary quality for the MA children 

deteriorates with increasing acculturation of their mothers to the U.S. society. 

Methods 

Subjects 

N"mety eight mother-child pairs were included in this research project. The 

children were ages 3 to 7 years and were either Anglo (n=47) or Mexican

American (n=51). The majority of subjects were recruited at local clinics for the 

Special Supplemental Food Program for Women, Infants and Children (WIC) in 

Pima County, Arizona Additional subjects were acquaintances of those recruited 

at the WIC clinics. All families included were income-eligible to participate in the 

WIC program. If at least one parent was Mexican-American, the child was 

detennined to be Mexican-American for the purposes of this investigation. Sixty

three of the subjects were also part of a larger study examining some maternal 

factors related to obesity in Anglo and Mexican-American preschool children 

(166). The study protocol was approved by the Human Subjects Committee of the 

University of Arizona (Appendix A). After receiving informed consent from the 
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mother (Appendix B) and assent from the child (Appendix C), data were collected 

in the WIC clinic and/or in the home of the subject in an interview with the child's 

mother. 

Acculturation of the MA mothers to the Anglo society was measured using 

the 20-item acculturation rating scale (ARS) developed by Cuellar et al. (167) 

(Appendix E). A demographic questionnaire was also administered (Appendix F). 

Spanish versions of the forms were available and an interpreter was used for those 

mothers who did not speak English. Some demographic and anthropometric 

characteristics are presented in Table 1. 



TABLE 1 

Demographic and Anthropometric Characteristics of Anglo and Mexican-American Children 

Combined Anglo Mexican-American (n=51) 

(n=98) (n=47) 
-

Variable % Mean S.D. % Mean S.D. % Mean S.D. p. 

Age (yrs) 5.2 1.4 4.6 1.0 5.7 1.5 0.001 

Male 57 64 51 

Female 42 36 49 0.202 

Height (em) 111.2 11.6 107.7 9.6 114.5 10.8 0.003 

Height Z-Seore 0.3 0.1 0.3 1.3 0.4 1.2 0.875 

Weight (kg) 22.9 8.4 20.1 5.5 25.5 9.7 0.001 

Estimated Fat-Free Mass (kg) 17.6 4.6 16.3 3.6 IS.S 5.1 0.007 

Weight for Height Z-Score 1.4 2.2 1.0 1.6 I.S 2.7 0.064 

Triceps skinfold (mm) 12.5 5.S 10.7 4.0 14.0 6.7 0.005 

Triceps Skinfold Z-score 0.7 1.7 0.3 1.3 1.0 1.9 0.029 

Subscapular skinfold (mm) 9.2 7.3 6.S 4.0 11.3 1.2 0.002 

Subscapular Skinfold Z-score 0.9 2.0 0.4 I.S 1.6 2.8 0.020 

Socioeconomic Status** 32.5 6.8 35.9 6.1 29.4 5.9 0.001 
*Level of significance of difference between Anglo and Mexican-American subjects as measured by Student's t-test. 

**Socioeeonimic Status was calculated using Green's two-factor index (168). 
m m 
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Anthropometric Measurements 

Anthropometric data were collected for both mother and child (Appendix 

G). Body weight was measured to the nearest 0.2 pound using a Health-O-Meter 

electronic digital strain gauge scale, which was regularly calibrated to a balance 

beam scale. Height was measured to the nearest 0.3 em using a wall-mounted steel 

measuring tape. Skinfold thicknesses were measured in triplicate using a Lange 

skinfold caliper. In the children, triceps and subscapular skinfold thicknesses were 

measured For the mothers, measurements of triceps, subscapular and suprailiac 

skinfold thicknesses were performed Waist, abdomen, hip, and mid-arm 

circumferences were measured in both mother and child using a retractable nylon 

measuring tape. The biological father's height and weight were reported by the 

child's mother. Prediction equations using gender and triceps and subscapular 

skinfolds were used to estimate the child's fat-free mass (169). 

Obesity Criteria 

Obesity is defined in four ways in order to compare results achieved when 

the different definitions are used The four criteria are as follows: 1) weight for 

height z-score greater than the 85th percentile (WH85), 2) weight for height z

score greater than the 95th percentile (WH95), 3) mean z-score of the triceps and 
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subscapular skinfolds greater than the 85th percentile (SF85), and 4) mean z-score 

of the triceps and subscapular skinfolds greater than the 95th percentile (SF95). 

The weight for height z-score was determined for each child using the Centers for 

Disease Control Anthropometric Software Package (Center for Health Promotion 

and Education, Nutrition Division, Statistics Branch, Atlanta, Georgia). Z-scores 

were calculated for both triceps and subscapular skinfold thicknesses using the 

National Center for Health Statistics reference data, 1976-80 (170). The mean of 

these two z-scores was then used to indicate fatness. Table 2 presents the sample 

sizes for obese and nonobese Anglo and MA children at each of the indicators of 

obesity. 
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TABLE 2 

Sample Sizes for Groups According to Obesity Criteria 

WH85 SF85 WH95 SF95 

Anglo 

Nonobese 29 39 36 41 

Obese 18 6 11 4 

Mexican-American 

Nonobese 26 32 33 35 

Obese 25 18 18 15 
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Dietary Intake 

Information concerning diet was obtained from the subjects' mothers by 

personal interviews. Interinterviewer bias was eliminated by having all interviews 

conducted by the same investigator, who is an experienced registered dietitian. 

DietaIy intake was estimated using a 24-hour dietary recall (24HR) (Appendix H) 

and a food frequency questionnaire (FFQ) (Appendix 1). Food models and sample 

containers were used to estimate more accurately portion sizes. Information 

concerning foods, preparation techniques, amounts, and time of day for meals and 

snacks were recorded on a standardized form. Analyses were performed using the 

Nutritionist IV Diet Analysis and Nutrition Evaluation Software, Version 3.0 (N

Squared Computing, Salem Oregon). The FFQ used in this study was the 

"Children's Nutrition Questionnaire" developed by the Department of Matemal 

and Child Health, Harvard School of Public Health for use in the Special 

Supplemental Food Program for Women, Infants and Children (WIC). Analysis of 

the FFQ was accomplished using the WICENTER software developed for use with 

the questionnaire (Dr. Jane Gardner, personal communication). Because of 

diversity in ages and body sizes of the sample population, in addition to absolute 

intakes of various dietary components; intakes as a percent of the Recommended 
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Dietal)' Allowance (RDA) for age, per kg of estimated fat-free mass, and per 1,000 

kcals were also determined 

Kaskoun et al. (102) found that a food-frequency questionnaire 

overestimates energy intake in young children. A dietary history reporting usual 

food intake was reported by Livingstone and coworkers {l 03) to overestimate only 

slightly energy intake for groups of 3 to 7 year-old children when compared with 

total energy expenditure estimates by the doubly labeled water method However, 

individual measurements were imprecise. It is reasonable to expect that FFQ 

information is somewhat representative of the dietal)' intakes of groups of children, 

particularly information concerning types offoods usually consumed Further, the 

24HR group information can be useful, though the information concerning intakes 

of specific individuals is inadequate to represent intake (171-173). 

Data Management and Statistical Analysis 

All data were entered into a spreadsheet using Paradox Version 4.0 

(Borland International, Inc., Scotts Valley, CA). Analyses generated by the dietary 

analysis software were converted into this format. 

Pearson's correlation coefficients were calculated for the independent 

variables with each of the dependent variables. In addition, multivariate analysis 
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of variance on a 2 x 2 factorial design was conducted to determine significance of 

effects of ethnicity, obesity and interactions. The Student's t-test was 

incorporated to determine differences in acculturation between obese and nonobese 

MA, as well as differences in dependant and demographic variables between Anglo 

and MA groups. Because MA children were older, analysis of covariance was 

conducted with age as the covariate for those variables correlated with age. 

Missing data were deleted pairwise in the various analyses. Food frequency data 

were missing or invalid in 10 of the cases (final n = 46 Anglos and 42 MA). 

Twenty four hour recall data were missing in four of the cases (final n = 45 Anglos 

and 49 MA). Analyses were performed using the Vax SPSS statistical computer 

package (SPSS Inc., Chicago, IL). 

Results 

As indicated in Table 1, MA children in this sample were older, taller and 

heavier than were Anglo children, though height for age z-score was not 

significantly different between the two groups. Triceps and subscapular skinfold 

z-scores were significantly greater in the MA children. Green's two-factor index 

of socioeconomic status (168) was lower in MA than in Anglos. 

Results for energy intake are summarized in Table 3. MA children overall 
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consumed more energy per day than Anglo children, when expressed as absolute 

values for 24HR (p=O.002), FFQ (p=O.003), and as a percentage of the RDA for 

age (p=O.046). When expressed as kcals per kg fat-free mass, a trend was still 

observable suggesting that MA children may consume more energy, as the 

difference suggested by 24HR approached significance (p=O.061). 



TABLE 3 Energy Intakes of Anglos and Mexican-Americans and of Obese and Nonobese Children for Four Indicators of Obesity 

Kcals per Day Kcals per Day Kcal Percent of RDA KcaIIKg Fat-Free Mass Kcal/Kg Fat-Free 

(24 hr Recall) (FFQ) (24 hr Recall) (24 Hr Recall) Mass (FFQ) 

Mean S.D. p Maul S.D. P Mm S.D. P Mmn S.D. P MIll S.D. p 

Anglo 1412 366 1571 430 86 26 89 26 99 34 

Mexican-American 1801 724 0.002 2031 810 0.003 100 38 0.046 99 35 0.061 116 57 N.S. 

85th Percentile- WtlHt 

Nonobese 1577 543 1753 699 92 28 101 28 115 48 

Obese 1658 686 N.S. 1840 653 N.S. 94 39 N.S. 85 32 0.008 97 45 0.054 

85th Percentlle-Skinrold 

Nonobese 1562 524 1756 683 91 28 97 29 112 49 

Obese 1800 802 N.S. 1928 685 N.S. 100 45 N.S. 86 37 N.S. 93 41 0.062 

95th Percentile- WtlHt 

Nonobese 1580 526 1750 671 92 28 98 28 III 16 

Obese 1689 774 N.S. 1889 696 N.S. 96 44 N.S. 85 36 0.(161 98 48 N.S. 

95th Percentlle-Skinrold 

Nonobese 1565 510 1740 667 91 28 97 28 III 48 

Obese 1851 889 N.S. 2023 718 N.S. 103 50 N.S. 84 41 0.086 95 45 N.S. 
"Wt/Ht" indicates that the child's weight for height l-score was used in detennination of obesity status. 

"Skinfold" indicates Ihal the mean l-score of triceps and subscapular skinfolds was used in detennination of obesity status. 
-...J 
~ 
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No significant difference in absolute energy intake, or as a percent ofRDA 

for age was observed for obese and nonobese subjects for any of the obesity 

indicators, though the general trend was for the obese to consume more energy 

(Table 3). When expressed per kg of estimated fat-free mass, the trend was 

reversed, showing that the obese consumed relatively less energy. This difference 

achieved statistical significance when the WH85 was used as the indicator of 

obesity (p=O.008 for 24HR). A somewhat greater intake per kg fat-free mass was 

found in MA (p=.061 for 24HR). The nonobese MA were primarily responsible 

for the greater intakes (Appendices J and K). For WH95 and SF95. obese MA 

children ingested approximately the same amount of energy relative to fat-free 

mass as did the nonobese Anglo children. There were no significant interactions 

for energy intake between ethnic group and obesity (Appendices J and K ). 

As indicated in Table 4, mothers reported in the FFQ that MA children ate 

more fruit servings per day and per 1,000 kcals. Data from 24HR indicate no 

significant difference in fruit intake between groups. Significant interaction effects 

were found for fruit intake only for the 24HR and only when obesity was defined 

as WH85. This interaction indicated that while Anglo obese eat more fruit than 

Anglo nonobese, MA obese eat less fruit than MA nonobese (Appendix L). 



TABLE 4 Fruit Intakes of Anglos and Mexican-Americans and of Obese and Nonobese Children for Four Indicators of Obesity 

Fruit Exchanges/Day Fruit Servings/Day Fruit Exchanges/I ,000 Fruit Servlngs/I,OOO 

(24 hr Recall) (FFQ) Kcals (24 hr Recall) Kcals (FFQ) 

Mean S.D. p Mean S.D. p Mean S.D. p Mean S.D. p 

Anglo 2.0 2.1 2.3 1.6 1.5 1.5 1.5 .9 

Mexican-American 2.8 2.2 0.087 4.4 3.0 0.001 1.6 1.4 N.S. 2.1 1.1 0.002 

85th Percentile- WttH. 

Nonobese 2.4 2.0 3.1 2.5 1.5 1.3 1.7 1.0 

Obese 2.6 2.8 N.S. 3.5 2.6 N.S. 1.7 1.8 N.S. 1.9 1.0 N.S. 

85th Percentile-Skin fold 

Nonobese 2.6 2.3 3.2 2.5 1.7 1.5 1.7 1.0 

Obese 1.9 1.9 N.S. 3.7 2.9 N.S. 1.1 1.2 N.S. 1.9 1.2 N.S. 

95th Percentlle- Wt/Ht 

Nonobese 2.7 2.4 3.1 2.3 1.7 1.5 1.7 1.0 

Obese 2.1 2.4 N.S. 3.6 3.1 N.S. 1.3 1.5 N.S. 1.8 1.1 N.S. 

95th Percentile-Skinfold 

Nonobese 2.6 2.3 3.2 2.4 1.7 1.5 1.8 1.0 

Obese 1.7 1.9 0.046 3.9 3.2 N.S. 0.9 l.l 0.023 1.8 1.2 N.S. 

"WI/HI" indicales lhallhe child's weighl for heighl z-score was used in delenninalion of obesity slatus. 

"Skinfold" indicales Ihallhe mean z-score of Iriceps and subscapular skinfolds was used in delemlination of obesity status. 'I 
ffi 
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Both dietary assesSlDe:lt methods indicate that MA children consume more 

vegetables per day in absolute terms (Table 5). When the intake was examined 

relative to energy, Anglo children ate more vegetables according to 24HR. No 

difference was observed in vegetable servings per 1,000 kcals by the FFQ. When 

obesity is defined by the SF85 and SF95, the obese children are reported to ingest 

more vegetables than the nonobese, as indicated by the 24HR. Examination of 

interaction effects suggests that the Anglo obese are primarily responsible for this 

greater intake of vegetables over the nonobese (Table 6). No significant 

differences in vegetable intakes were found between obese and nonobese for FFQ 

data. Acculturation of the mothers to the Anglo society is negatively correlated 

(p<0.05) with vegetable servings per day (FFQ), vegetable servings per 1,000 kcals 

(FFQ), and vitamin A servings per day (FFQ) (Table 7). 



TABLE 5 Vegetable Intakes of Anglos and Mexican-Americans and of Obese and Nonobese Children for 4 Indicators of Obesity 

Vegetable Exchanges/ Vegetable Servings/ VegetableExchanges/ Vegetable Servings/ 

Day (24HR) Day (FFQ) 1,000 Kcals (24HR) 1,000 Kcals (FFQ) 

Mean S.D. p Mean S.D. p Mtm S.D. p Mean S.D. p 

Anglo 0.5 0.9 2.0 1.3 0.4 0.6 1.3 1.0 

Mexican-American 0.6 0.8 0.043 3.0 2.0 0.036 0.3 0.4 0.009 1.4 0.6 N.S. 

85th Percentlle- Wt/Ht 

Nonobese 0.4 0.7 2.4 1.6 0.2 0.4 1.3 0.6 

Obese 0.7 1.0 0.073 2.4 1.9 N.S. 0.4 0.6 0.071 1.3 1.1 N.S. 

85th Percentlle-Sklnfold 

Nonobese 0.4 0.7 2.4 1.7 0.2 0.4 1.4 0.9 

Obese 0.9 1.1 0.009 2.6 1.9 N.S. 0.5 0.7 0.009 1.3 0.6 N.S. 

95th Percentlle- Wt/Ht 

Nonobese 0.5 0.8 2.3 1.5 0.3 0.5 1.3 0.6 

Obese 0.7 1.0 N.S. 2.7 2.2 N.S. 0.4 0.6 N.S. 1.4 1.2 N.S. 

95th Percentile-Skin fold 

Nonobese 0.5 0.8 2.4 1.7 0.3 0.5 1.4 0.9 

Obese 0.9 1.1 0.004 2.6 2.1 N.S. 0.5 0.7 0.004 1.2 0.6 N.S. 
"Wt/Ht" indicates that tlle child's weight for height z-score was used in detennination of obesity status . 

.. Skinfold" indicates that the mean z-score of triceps and subscapular skinfulds was used in detemlination of obesity status. --.J 
00 



TABLE 6 Vegetable Intakes of Obese and Nonobese Anglo and Mexican-American Children - Interaction Effects 

Vegetable Exchanges Vegetable Servings Vegetable Exchanges per Vegetable Servings per 

per Day per Day 1,000 Keals 1,000 Keals 

(24 Hr Recall) (FFQ) (24 Hr Recall) (24 Hr Recall) 

Mean SD p Mean SD p Mean SO p Mean SO p 

95th Percentile- WttHt 

Anglo Nonobese 0.40 0.70 1.8 1.0 0.28 0.53 1.2 O.G 

Anglo Obese 0.98 1.3 2.3 2.0 0.62 0.80 1.5 1.7 

MA Nonobese 0.53 0.83 2.9 1.9 0.27 0.42 1.4 0.6 

MA Obese 0.57 0.70 2.9 2.3 0.30 0.41 1.4 0.8 

Interaction N.S. N.S. N.S. N.S. 

95th Percentile-Sklnfold 

Anglo Nonobese 0.41 0.71 1.99 1.38 0.29 0.53 1.3 1.0 

Anglo Obese 1.75 1.75 1.65 .25 1.11 1.06 1.0 0.2 

MA Nonobese 0.51 0.81 2.97 1.90 0.25 0.41 1.4 0.6 

MA Obese 0.63 0.75 2.92 2.28 0.33 0.44 1.3 0.7 

Interaction 0.015 N.S. 0.017 N.S. 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. -...] 
\0 
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TABLE 7 Correlates of Mexican-American Child Dietary Intakes with Matemal Acculturation Rating 

Dietary Component r p 

Calcium %RDA (24HR) -0.43 0.003 

Iron mg/day (FFQ) -0.31 0.058 

Vitamin ARE/day (FFQ) -0.31 0.060 

Folate p.g/day (FFQ) -0.31 0.064 

Folate p.g/d (24HR) -0.27 0.076 

PotaSSium mg/day (24HR) -0.35 0.018 

Magnesium mg/day (24HR) -0.29 0.053 

Copper mg/day (24HR) -0.28 0.066 

Riboflavin mg/l ,000 Kcals -0.31 0.035 

Riboflavin mg/day (24HR) -0.37 0.015 

Vitamin B6 mg/day (24HR) -0.30 0.048 

Vitamin B12 (24HR) -0.32 0.034 

Biotin (24HR) -0.44 0.003 

Milk Excbanges per Day (24HR) -0.45 0.002 

Milk Excbanges/l ,000 kcals (24HR) -0.49 0.001 

Vegetable Servings per Day (FFQ) -0.43 0.007 

Vegetable Servingsll,OOO Kcals (FFQ) -0.40 0.014 

Vitamin A Foods Servings per Day (FFQ) -0.44 0.006 

Vitamin C Foods Servings per Day (FFQ) -0.28 0.092 

Soda Pop ounces/I ,000 Kcals 0.26 0.088 

Soda Pop ounces/day (24HR) 0.27 0.082 

Pizza servings/I ,000 kcals (FFQ) 0.29 0.077 

Caffeine mg/l ,000 Kcals (24HR) 0.29 0.061 

Caffeine (24HR) 0.30 0.044 
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Fat intake results are variable. Data obtained from 24HR indicate that MA 

children eat more fat exchanges per day than Anglo children, but not per 1,000 

kcals. Of saturated, monounsaturated, and polyunsaturated fats, MA eat 

significantly more polyunsaturated fat per day and per 1,000 kcals (p=0.05). 

Significant interaction effects indicate that this difference is primarily due to a 

greater intake of polyunsaturated fat by the MA obese. Conversely, FFQ 

information indicates no absolute difference in fat servings per day between the 

two ethnic groups and that MA children eat fewer fat servings per 1,000 kcals. No 

significant main effect differences in fat intake were observed between obese and 

nonobese children for any of the indicators of obesity (Table 8). Main-effect 

differences are present for monounsaturated fat (24HR) when obesity is defined 

as SF85, WH95, and SF95, indicating that the obese ingest greater amounts of 

monounsaturated fat per 1,000 kcals. Interaction effects for 24HR WH85 showed 

that MA obese tend to eat more fat exchanges than MA nonobese, and that Anglo 

obese tend to eat fewer fat exchanges than Anglo nonobese (Table 9). 



TABLE 8 Fat Intakes of Anglos and Mexican-Americans and of Obese and Nonobese Children for Four Indicators of Obesity 

Fat Exchanges per Day Fat Servlnp per Day Fat Exchanges per Fat Servinp per 1,000 

(24 hr Recall) (FFQ) 1,000 Kcals (24HR) Keals (FFQ) 

Mean S.D. p Mean S.D. p Meal S.D. p Mean S.D. p 

Anglo 7.2 3.4 2.7 1.3 4.9 1.6 1.7 .7 

Mexican-American 9.7 5.4 0.008 2.7 1.6 N.S. 5.2 1.6 N.S. 1.3 .5 0.005 

85th Percentlle- WtlHt 

Nonobese 8.1 4.0 2.7 1.6 5.0 1.4 1.5 0.7 

Obese 8.9 5.4 N.S. 2.6 1.3 N.S. 5.2 1.8 N.S. 1.4 0.6 N.S. 

85th Percentile-Skinfold 

Nonobese 7.9 4.0 2.7 1.6 4.9 1.5 1.5 0.7 

Obese 10.4 6.2 N.S. 2.5 1.3 N.S. 5.6 1.8 N.S. 1.3 0.5 N.S. 

95th Percentile- Wt/Ht 

Nonobese 8.0 4.0 2.7 1.6 4.9 1.5 1.5 0.6 

Obese 9.6 5.9 N.S. 2.6 1.1 N.S. 5.6 1.8 0.087 1.4 0.6 N.S. 

95th Percentile-Skin fold 

Nonobese 7.9 3.9 2.7 1.6 4.9 1.5 1.5 0.7 

Obese 11.1 6.7 N.S. 2.5 1.3 N.S. 5.9 1.9 N.S. 1.2 0.4 N.S. 

"Wt!Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 
(X) 
Iv 



TABLE 9 

Fat Intakes of Obese and Nonobese Anglo and Mexican-American Children 

Using the 85th and 95th Weight for Height Percentiles - Interaction Effects 

Fat Exchange; per Day Fat Servin~ per Day Fat Exchange; per 1,000 Fat Servings per 1,000 

(24HR) (FFQ) Kcals (24HR) Kcals (FFQ) 

Mean SD p Mean SD p Mean SD p Mean SD p 

85th Percentile- WtIHt 

Anglo Nonobese 7.4 3.4 2.4 1.4 5.1 1.7 1.6 0.8 

Anglo Obese 6.8 3.5 3.1 1.2 4.6 1.4 1.7 0.6 

MA Nonobese 8.9 4.5 3.2 1.8 4.8 1.0 1.5 0.5 

MA Obese 10.4 6.2 2.2 1.3 5.7 2.0 1.1 0.5 

Interaction N.S. 0.011 0.045 0.065 

95th Percentile-WtlHt 

Anglo Nonobese 7.0 3.4 2.5 1.4 4.8 1.7 1.6 0.7 

Anglo Obese 7.8 3.6 3.1 1.1 5.2 1.2 1.9 0.6 

MA Nonobese 9.1 4.4 3.0 1.8 4.9 1.2 1.4 0.5 

MA Obese 10.7 6.8 2.2 1.0 5.9 2.1 1.0 0.3 

Interaction N.S. 0.043 N.S. 0.012 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. U) 
w 



84 

Absolute intake of protein was greater in MA compared with Anglo subjects 

by both 24HR and FFQ (Table 10). When expressed per 1,000 kcals, no 

significant difference was found in protein intakes between the two groups. 

Further, there are no significant main-effect differences in protein intakes between 

obese and nonobese. An interaction effect (p=0.019) was found when obesity is 

defined as WH85. The nonobese MA report a higher FFQ protein intake than the 

obese MA A trend in the opposite direction was observed in the Anglos, with the 

obese eating more protein than the nonobese. When examining protein-foods 

intakes, similar trends were observed, with the additional finding that the WH85 

obese reported ingesting more meat exchanges per 1,000 kcals on 24HR than did 

the nonobese (2.8 vs. 2.2 exchanges, p=0.018). 

The relative distribution of energy nutrients did not vary between Anglo and 

MA subjects (Table 11), and their ranges were similar. However, using the 

skinfold criteria for obesity classificatio~ the nonobese tended (p=0.075) to ingest 

a greater percentage of energy in the form of carbohydrate than did the obese 

(Table 11). Examination of the intakes of non obese and obese in the two ethnic 

groups indicates that a similar pattern is present in both Anglos and MA (Table 

12). 
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TABLE 10 

Summary or Ethnic Differences in Dietary Component Intakes 

Anglo Mexican-AJllerican 

Mean S.D. Mean S.D. p 

Kcalslkg fat-free body mass (24HR) 89.1 25.8 98.6 34.7 0.061 

Carbohydrate g/day (24HR) 191.7 46.0 251.9 94.8 0.006 

Carbohydrate glkg fat-free body mass (24HR)12.2 3.5 13.6 5.2 0.048 

Protein g (24HR) 54.9 18.4 67.0 28.4 0.028 

Protein g (FFQ) 62.1 17.9 75.3 28.1 0.022 

Protein g/l,ooo kcals (FFQ) 39.6 4.1 38.1 8.7 0.036 

Protein g/l,ooo kcals (24HR) 39.1 8.1 37.8 8.4 0.176 

Protein %RDA (FFQ) 306.0 33.6 281.2 41.6 0.003 

Fat Exchanges /day (24HR) 7.2 3.4 9.7 5.4 0.008 

Fat Servings/I ,000 kcals (FFQ) 1.7 0.7 1.3 0.5 0.005 

Polyunsaturated Fat g (24HR) 7.1 3.9 10.7 9.4 0.006 

Polyunsaturated Fat g/1 ,000 Kcals (24HR) 5.0 2.5 5.8 3.9 0.051 

Monounsaturated Fat g (24HR) 16.6 7.9 20.7 13.6 0.073 

Fruit Exchanges /day (24HR) 2.0 2.1 2.8 2.2 0.087 

Fruit Servings/day (FFQ) 2.3 1.6 4.4 3.0 0.001 

Fruit Servings/I ,000 kcals (FFQ) 1.5 0.9 2.1 1.1 0.002 

Vegetable Exchanges/day (24HR) 0.5 0.9 0.6 0.8 0.043 

Vegetable Servings/day (FFQ) 2.0 1.3 3.0 2.0 0.036 

Vegetable Exchanges/I ,000 Kcals (24HR) 0.4 0.6 0.3 0.4 0.009 

Milk servings/I ,000 kcal (FFQ) 2.3 0.8 1.8 0.8 0.007 

Milkfat type (O=nonfat, 1 =lowfat, 2=whole) 1.0 0.6 1.5 0.5 0.001 

Grain Exchanges/day (24HR) 6.5 2.1 8.0 4.0 0.022 
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TABLE 10 - Continued 

Anglo Mexican-American 

Mean S.D. Mean S.D. p 

Grain Servings/! ,000 kcals (FFQ) 2.0 0.5 1.5 0.7 0.001 

Meat Exchanges/day (24HR) 3.2 1.7 4.7 3.1 0.013 

Meat Servings /day (FFQ) 2.8 1.4 3.6 1.9 0.030 

Sweets Servings/I ,000 Kcals (FFQ) 1.0 0.8 1.4 0.8 0.039 

Sweets Servings/day (FFQ) 1.6 1.2 3.0 2.3 0.008 

French Fries Servings/l,OOO Kcals 0.07 0.06 0.13 0.10 0.002 

French Fries Servings/week (FFQ) 0.7 0.7 1.8 1.9 0.007 

Pizza Servings/week (FFQ) 0.6 0.5 0.9 0.9 0.046 

Soda Pop ounces/I ,000 Kcals (24HR) 3.5 5.8 5.9 8.2 0.028 

Soda Pop ounces (24HR) 4.7 6.0 10.1 12.6 0.002 

Soda Pop servings/I ,000 Kcals (FFQ) 0.6 0.8 2.1 3.6 0.010 

Soda Pop servings/day (FFQ) 0.9 1.4 4.7 9.1 0.009 

Diet Soda Pop servings/I ,000 Kcals (FFQ) 0.5 1.2 0.2 0.4 0.001 

Diet Soda Pop servings/day (FFQ) 0.7 1.6 0.3 0.6 0.001 

Sugar g (24HR) 76.6 36.7 95.4 44.1 0.041 

Caffeine mg/I ,000 Kcals (24HR) 1.5 4.4 12.9 32.8 0.015 

Caffeine mg (24HR) 2.1 6.3 20.9 44.2 0.004 



TABLE II Distribution of Energy Nutrient Intakes of Anglos and Mexican-Americans 

and of Obese and Nonobese Children for 4 Indicators of Obesity (24HR) 

Carbohydrate Percent or Energy Protein Percent of Energy Fat Percent of Energy 

Mean S.D. p Mean S.D. p Mean S.D. 

Anglo 55.6 8.8 15.7 3.2 30.6 8.0 

Mexican-American 56.2 9.2 N.S. 15.0 3.3 N.S. 30.3 7.4 N.S. 

85th Percentile- Wt/Ht 

Nonobese 56.5 8.6 15.0 3.4 30.4 7.2 

Obese 55.2 9.6 N.S. 15.7 3.0 N.S. 30.5 8.1 N.S. 

85th Percentlle-Sklnfold 

Nonobese 56.3 9.2 15.2 3.5 29.8 7.6 

Obese 52.7 8.0 .075 15.7 2.3 N.S. 32.8 7.4 N.S. 

95th Percentlle- Wt/Ht 

Nonobese 56.6 9.0 15.3 3.5 30.0 7.5 

Obese 54.1 8.9 N.S. 15.4 2.6 N.S. 31.8 7.6 N.S. 

95th Percentile-Skin fold 

Nonobese 56.6 9.1 15.3 3.4 29.8 7.4 

Obese 52.5 8.7 0.079 15.5 2.5 N.S. 33.3 8.1 N.S. 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

00 
"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. -...J 



TABLE 12 Energy Nutrient Intakes of Obese and Nonobese Anglo and Mexican-American Children 

Using the 85th Skinfolds Percentile and the 95th Weight for Height Percentile - Interaction Effects (24HR) 

Carbohydrate Protein Fat 

Percent of Energy Percent of Energy Percent of Energy 

Mean S.D. p Mean S.D. p Mean S.D. p 

85th Percentile-Skinfolds 

Anglo Nonobese 56.0 8.9 15.4 3.3 30.4 8.4 

Anglo Obese 52.0 5.2 17.0 2.0 32.2 4.6 

MA Nonobese 58.0 9.2 14.8 3.8 28.9 6.5 

MA Obese 53.0 9.1 15.2 2.3 33.1 8.5 

Interaction N.S. N.S. N.S. 

95th Percentile-Wt/Ht 

Anglo Nonobese 56.4 9.6 15.3 3.4 30.2 8.7 

Anglo Obese 53.1 5.0 16.3 2.3 31.7 9.7 

MA Nonobese 56.9 8.3 15.2 3.6 29.6 5.9 

MA Obese 54.8 11.2 14.7 2.6 31.8 9.7 

Interaction N.S. N.S. N.S. 

"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 00 
00 
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When vitamin and mineral intakes are expressed as a percentage of the 

RDA, MA children eat more of the following: vitamin C, zinc, thiamine, niacin, 

phosphorus, vitamin B6 and vitamin B12. When expressed as nutrient intake per 

1,000 kcals, the diets of MA children are richer in vitamin C and poorer in 

calcium. In addition to the aforementioned nutrients, absolute intakes of copper, 

iron, potassium, pantothenic acid, riboflavin, magnesium, folate and zinc were 

greater for the MA (Table 13). Interaction effects indicate that WH85 obese MA 

have a lower intake of iron per 1,000 kcals than MA nonobese. 
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TABLE 13 Ethnic Differences in Vitamin and Mineral Intakes 

Anglo Mexican-American 

Mean S.D. Mean S.D. p 

Calcium %RDA (FFQ) 132.5 32.2 119.8 31.2 0.085 

Calcium mg/l,OOO Kcals (FF~57.6 141.3 567.4 151.7 0.009 

Calcium mg/l,OOO Kcals (24HRJ:t8.2 244.3 531.7 200.7 0.012 

Vitamin C % RDA (FFQ ) 193.7 109.7 285.8 117.6 0.001 

Vitamin C mg/l,OOO Kcals (FFQ11.6 28.9 74.1 30.2 0.001 

Vitamin C mg/day (FFQ) 77.9 37.2 153.0 92.3 0.001 

Zinc %RDA (24HR) 68.6 27.2 93.9 58.2 0.009 

Zinc mg/day (FFQ) 7.3 2.1 9.6 3.6 0.002 

Thiamine %RDA (24HR) 135.7 49.3 172.0 76.0 0.009 

Thiamine mg/day (24HR) 1.1 0.4 1.6 0.7 0.001 

Niacin %RDA (24HR) 116.0 48.4 154.1 83.4 0.009 

Niacin mg/day (24HR) 12.9 4.9 18.6 10.0 0.010 

Phosphorus %RDA (24HR) 130.3 47.3 153.6 60.3 0.050 

Phosphorus mg/day (24HR) 1048.5 378.8 1235.6 483.1 0.050 

Vitamin B6 %RDA (24HR) 106.0 46.3 136.7 73.5 0.019 

Vitamin B6 mg/day (24HR) 1.1 0.5 1.6 0.8 0.002 

Vitamin B12 %RDA (24HR) 220.4 207.3 363.7 327.5 0.018 

Vitamin B12 p.g/day (24HR) 3.4 1.9 4.5 3.1 0.050 

Copper mg/d (24HR) 0.82 0.44 1.36 0.82 0.001 

Iron mg/d (FFQ) 8.9 2.9 11.9 5.5 0.005 

Iron mg/d (24HR) 9.2 2.8 12.9 5.4 0.001 

Iron mgll,OOO Kcals (24HR) 6.7 1.8 7.7 3.9 0.080 

Potassium mg/day (24HR) 1878 728 2414 859 0.002 
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TABLE 13 - Continued 

Anglo Mexican-American 

Mean S.D. Mean S.D. p 

Pantothenic Acid (24HR) 3.0 1.3 4.3 2.5 0.002 

Riboflavin mg/day (24HR) 1.7 0.6 2.0 0.9 0.024 

Magnesium mg/d (24HR) 187.2 63.6 224.1 81.5 0.014 

Manganese (24HR) 1.6 0.9 2.0 1.5 0.049 

Folate /Lg/day (FFQ) 229.7 70.3 327.5 157.8 0.001 

Folate /Lg/day (24HR) 160.2 87.6 235.8 141.4 0.004 

Zinc mg/day (24HR) 7.0 2.7 9.5 5.8 0.009 
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Anglo children drink more milk per 1,000 kcals than MA children according 

to the FFQ (p=O.OO7). Anglo children ingest 2.3 servings per 1,000 kcals while 

MA children have 1.8 servings per 1,000 kcals. No differences in absolute intakes 

per day were found However, the MA drink milk with higher fat content 

(p=O.OOI). Level of acculturation in the MA is negatively correlated with milk 

exchanges per day (24HR) and milk servings per 1,000 kcals (FFQ) (Table 7). 

Anglos eat more servings from the grain group per 1,000 kcals, according 

to FFQ data In absolute terms, 24HR data indicate that MA eat more grain 

exchanges per day. Absolute intakes of meat servings are greater in the MA 

children as assessed by 24HR and FFQ. No significant difference was found when 

expressed relative to energy intake. 

Ethnic differences in intake of some dietary components are presented in 

Table 10. MA children were reported in the FFQ to eat an average of3.0 servings 

of sweets per week. The mean for Anglo children was 1.6 (p=0.008). MA subjects 

consume more carbohydrate per day and per kg fat-free mass by 24HR data than 

do Anglo children. MA children also consume more servings of french fries per 

week (1.8 servings for MA vs 0.7 servings for Anglo, p=0.007). Sugar and 

caffeine consumption of the MA children is greater than that of Anglo children. 

MA children consume more soda pop than Anglo children, though Anglo children 
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consume more diet soda pop than MA Obese children drink more diet soda pop 

than nonobese at all indicators of obesity (Table 14). Obese Anglo children 

consume more diet soda pop than any of the other groups of children examined 

(p=O.OIl). Estimated water intakes in the two groups are not significantly 

different. 



TABLE 14 Soda Pop Intakes of Anglos and Mexican-Americans and of Obese and Nonobese Children for Four Indicators of Obesity 

Pop Ounces Pop Servings per Day Diet Pop Servings per Diet Pop OilWater Oz 

(24 hr Recall) (FFQ) Day (FFQ) (FFQ) 

Mean S.D. p Mean S.D. p Mtm S.D. p Mean S.D. p 

Anglo 7.2 3.4 2.7 1.3 4.9 1.6 1.7 .7 

Mexican-American 9.7 5.4 0.008 2.7 1.6 N.S. 5.2 1.6 N.S. 1.3 .5 0.005 

85th Percentile- Wt/Ht 

Nonobese 6.3 7.8 3.2 8.3 0.2 0.5 0.02 0.09 

Obese 9.0 12.7 N.S. 2.2 3.3 N.S. 1.0 1.7 0.001 0.08 0.12 0.020 

85th Percentile-Skin fold 

Nonobese 6.7 9.2 2.7 7.4 0.2 0.7 0.03 0.08 

Obese 9.9 13.2 N.S. 3.1 4.0 N.S. 1.4 1.9 0.001 0.10 0.14 0.001 

95th Percentlle- Wt/Ht 

Nonobese 6.5 7.8 2.8 7.5 0.2 0.8 0.03 0.08 

Obese 9.9 14.4 N.S. 2.7 3.8 N.S. 1.2 1.8 0.001 0.09 0.13 0.004 

95th Percentlle-Skinfold 

Nonobese 6.7 9.0 2.6 7.2 0.3 1.1 0.03 0.09 

Obese 11.1 14.3 N.S. 3.5 4.3 N.S. 1.3 1.6 0.001 0.11 0.14 0.005 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 
',g 
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The average age of nonobese Anglo children was 4.7 years. Obese Anglo 

children averaged 4.5 years of age. Nonobese MA children in this sample were 5.6 

years of age on average and obese MA children were 5.9 years of age. Though the 

MA children were significantly older (p=0.002), there was no age difference 

between obese and nonobese, nor was there a significant interaction effect. 

Age of the child was correlated with energy intake (24HR r-0.33, p=O.OIS) 

in MA children, and it was negatively correlated with energy per kg fat-free mass 

in Anglos. When data were analyzed using age as a covariate, energy intake by 

24HR was no longer significantly greater among the MA, though the difference 

detected by FFQ remained significant. Age was significantly correlated with 

intake of some dietary components. In Anglo children, age was positively 

correlated with french fly consumption and Vitamin 8-12 as a percent of the RDA 

(24HR). It was negatively correlated with magnesium intake as a percent of RDA 

and relative to energy intake. Further, fruit exchanges per 1,000 kcals decrease 

with age, as well as folate consumption as a percent of the RDA in Anglos. 

The diets ofMA children show more changes with age (p<0.05). Absolute 

fat intake as well as fat exchanges per day and relative to energy are positively 

correlated with age. Absolute and relative caffeine consumption also increase with 

age in MA children. Vitamin A as a percent of the RDA and per 1,000 kcals is 

negatively correlated with age. Absolute intake of Vitamin C and intake as a 

percent ofRDA and per 1,000 kcals are also negatively correlated with age in the 

MA children. Milk and calcium results are variable, depending upon the 
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measurement tool, with FFQ indicating a poorer intake with age and 24HR 

showing an increased calcium intake with age. Correlates with age are presented 

in Table 15. Other dietary components for which differences between ethnic 

groups become nonsignificant when age is a covariate include: vitamin B12, 

magnesium, calciumll,OOO kcals and caffeine/l,OOO kcals (absolute caffeine 

intakes remained higher in the MA). 

Mothers of obese MA children have a higher level of acculturation to the 

Anglo society than mothers of the nonobese. This difference is significant for 

95WH and SF95 (Table 16). 
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TABLE 15 Dietary Component Correlates with Age of Child 

Anglo MA 

Variable r p r p 

Fat exchanges per day (24HR) 0.15 0.299 0.45 0.001 

Fat exchanges per 1,000 kcals (24HR) 0.16 0.273 0.37 0.009 

Milk servings per day (FFQ) -0.14 0.346 -0.32 0.037 

French Fries (FFQ) 0.32 0.026 0.03 0.864 

French Fries, servings per 1,000 kcals (FFQ) 0.32 0.029 0.11 0.488 

Caffeine, mg/day -0.01 0.969 0.34 0.016 

Caffeine mg/I,OOO kcals (24HR) -0.01 0.964 0.30 0.034 

Vitamin A percent of RDA (24HR) -0.13 0.367 -0.31 0.030 

Vitamin A RE per 1,000 kcals (24HR) -0.07 0.623 -0.32 0.023 

Vitamin C mg per day (24HR) -0.16 0.273 -0.28 0.050 

Vitamin C percent of RDA (24HR) -0.21 0.151 -0.30 0.035 

Vitamin C mg per 1,000 kcals (24HR) -0.27 0.070 -0.38 0.006 

Calcium, percent of RDA (24HR) O.ll 0.477 0.29 0.039 

Calcium mg per day (24HR) 0.10 0.486 0.29 0.038 

Calcium mg/I,OOO kcals (FFQ) -0.17 0.255 -0.31 0.047 

Magnesium, percent of RDA (24HR) -0.45 0.002 -0.25 0.075 

Magnesium, mg/l,OOO kcals (24HR) -0.29 0.052 -0.15 0.299 

Folate. percent of RDA (24HR) -0.40 0.005 -0.25 0.076 

Folate p.gll.OOO kcals (FFQ) -0.09 0.549 -0.34 0.030 

Vitamin B-12. percent of RDA (24HR) 0.50 <o.an 0.24 0.087 

Fruit exchanges per 1.000 kcals -0.30 0.042 -0.25 0.084 

Kcals per kg fat-free mass (24HR) -0.32 0.032 -0.17 0.240 

Kcals per kg fat-free mass (FFQ) -0.32 0.037 -0.53 <0.001 



TABLEt6 

Acculturation Rating Scale Scores of Mexican-American Mothers 

for Four Indicators of Child Obesity 

Mean S.D. 

85th Percentile - WtlHt 

Nonobese 46.9 19.0 

Obese 53.0 14.3 

85th Percentile - Skinfold 

Nonobese 46.4 17.4 

Obese 55.6 14.8 

95th Percentile - WtlHt 

Nonobese 45.8 17.6 

Obese 57.8 12.6 

95th Percentile - Skinfold 

Nonobese 46.2 17.0 

Obese 58.1 14.0 

p 

N.S. 

0.065 

0.010 

0.027 

~WtlHt" indicates that weight for height z-score was used in determination of obesity status. 

~Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in 

determination of obesity status. 
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Among MA subjects, maternal acculturation is negatively correlated 

(p < 0.05) with intakes of: calcium, potassium, biotin, milk, vegetables, and 

vitamin A foods. Some interesting negative correlations were observed for 

several other nutrients as well (Table 7). Acculturation is positively correlated 

with caffeine intake. 

Discussion 

Many more dietary differences between the two ethnic groups are present 

than between obese and nonobese subjects. The dietary habits of the MA 

children provide insight into some factors that may predispose this group to a 

greater risk for development of obesity in those at genetic risk. 

Ethnic Differences 

In many respects, the diets of the MA children were superior to those of 

the Anglo children. Differences in the diets of the two ethnic groups showed 

MA children to have higher intakes (expressed as percent of the RDA) of several 

nutrients (vitamin C, thiamine, niacin, vitamin B6, vitamin B12 and zinc). 

They also ingest 0.6 more servings of fruit/l ,000 kcals. Absolute energy intake 

was greater among MA, and even energy intake per kg fat-free body mass tended 
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to be greater among the MA. This greater energy intake represents greater 

quantities of food which can provide the higher absolute intakes of some 

nutrients. When dietary quality is assessed by examining intakes of food groups 

and nutrients per 1,000 kcals, many of these differences are no longer present. 

The diets of Anglo children provide more calcium per 1,000 kcals due to 

their higher consumption ofmilk/I,OOO kcals. Their milk choices are also lower 

in fat. Anglos ingested slightly more servings of vegetables and grains/l,OOO 

kcals. Intake of protein as a percent of the RDA and in gil ,000 kcals was greater 

for Anglos than MA. 

These findings suggest that the higher energy in the MA diet is provided 

in part by foods of lower nutrient-density. Energy-dense foods such as sweets, 

soda pop, and french fries are decreasing the nutrient density of the diets of the 

MA children. Their greater intakes of french fries, soda pop, caffeine, and 

pizza suggest that MA children may eat at fast food restaurants more frequently 

than Anglos. 

Acculturation 

An important factor to consider when examining the diets of a MA 

population is level of acculturation to the Anglo society. In this study, obesity 
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in the MA children is associated with acculturation of the mothers (Table 16). 

Acculturation of the mothers is negatively correlated with the child's intake of 

several nutrients, vegetables, vitamin A foods, and milk (Table 7). No 

vitamins, minerals, or food groups assessed were positively associated with 

acculturation, though caffeine intake of the children is positively correlated with 

acculturation of their mothers. It appears that as the MA become more 

acculturated, they make poorer food choices. These undesirable dietary habits 

which they most likely associate with a more affluent society pose a health threat 

to the children, increasing their risk for obesity and its attendant health risks 

throughout life. 

Guendelman and Abrams (157) examined HHANES data and found 

similar results in adult female immigrants to the U.S. from Mexico. Diets of 

first-generation immigrants were higher in protein, vitamin A, vitamin C, folic 

acid; and calcium than diets of those immigrants living in the U.S. for longer 

periods of time. The present study found similar trends and differences in 

vitamin A, folate, and calcium intakes. No difference in protein was found, 

though all subjects reported adequate protein intakes. This work confirms the 

assumption that dietary changes that come with acculturation of mothers are 

passed to the children, putting them at greater risk for poorer dietary intakes. 
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Obesity 

The rmding that the obese children eat no more than the nonobese is 

consistent with those of other studies examining the intakes of children. Though 

some have reported greater energy intakes in the obese (86), most do not indicate 

that obese subjects eat significantly more than lean peers (87, 88). Among obese 

and lean groups, (including preschoolers) varying levels of intakes can be found 

(98). More accurate estimates (primarily in adults and adolescents) using doubly 

labeled water have in recent years called this common finding of no greater 

energy intake in the obese into question (99-101). However, studies involving 

young children do not indicate a systematic underreporting of intake in the obese 

(102, 103). The present study indicates that MA children overall eat more 

calories than the Anglo children. If, because of genetic characteristics, the MA 

children are more susceptible to the development of obesity, a greater energy 

challenge to those predisposed may be an important factor contributing to the 

higher prevalence of obesity seen in this group. This phenomenon was described 

by Rolland-Cachera and coworkers (108) among children of working class vs. 

professional fathers. They reported a greater energy intake and higher 

prevalence of obesity in children of low SES, though overall the obese did not 

consume more energy. In fact, in the present study, the obese take in 
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significantly less energy (WH85) when expressed per kg estimated fat-free mass. 

Within the MA group, the obese tend to eat fewer servings of fruit and 

less protein than the nonobese. Their diets are poorer in zinc (mg/day), folate 

(p.g/day), and iron (mg/l,OOO kcals). The MA obese eat more fat exchanges per 

day, more polyunsaturated fat per 1,000 kcals, and a higher percent of the RDA 

for calcium than the MA nonobese. Calcium intake of the MA obese is similar 

to that of the Anglo children. Obese Anglo children eat more vegetables than 

obese MA children. 

The lower FFQ-reported fat intake by the obese is opposite of the trend 

observed in 24HR data. Fat servings per day as reported in the FFQ are lowest 

for MA obese, yet this group had the highest intake of fat exchanges per 1,000 

kcals reported in the 24HR. These conflicting findings are most likely the result 

of inadequacies of the FFQ instrument to measure fat intake. During the 

interviews, it was apparent that many of the mothers were unaware of what foods 

contained hidden fats. To many of them, the preparation technique did not 

appear relevant to the interview. Some thought that oil low in saturated fat was 

low in fat. Others did not consider fat added in cooking to be a significant 

contributor to overall fat intake. It appears that the FFQ was not specific enough 

to identify differences in cooking methods to identify differences in fat intakes. 
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Because the interviewer was able to get more specific information concerning 

preparation techniques in the 24HR, fat consumption patterns for that data set is 

probably more representative of intake. This difference in the reported fat 

intakes between the two dietary assessment methods may indicate that the obese 

MA are less aware of the fat contents of their diets. 

There were no large differences in the relative contribution of 

carbohydrate, protein and fat to the total energy intake. Unlike other reports (87, 

88) of a greater intake of protein as a percent of calories by obese children, these 

data revealed no difference in percent protein intakes between obese and 

nonobese children. However, the obese had a tendency for a lower relative 

carbohydrate intake and a greater intake of fat as a percent of kcals. Maffeis et 

al. (Ill) recently reported that fat intake as a percent of energy was slightly 

higher in obese 8 to ll-year-old children compared with nonobese children. 

This research identifies some behaviors in MA children that may 

contribute to their greater risk for obesity and which may be used in educational 

efforts among culturally diverse populations. The higher intake of soda pop and 

sweetened drinks found in MA is a contributor to the greater energy intake in 

this group and may be replacing milk and other more nutritious food and drink 

choices. According to 24HR data, the average MA child took in 10.1 oz of soda 
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pOp and/or other sweetened drinks per day, providing approximately 140 

additional kcals. This is more than twice that reported by Anglos. This behavior 

alone could add up to a substantial energy excess over a period of years, 

particularly in an individual at greater genetic risk for obesity development. 

The greater diet soda pop intake in the obese Anglos may indicate an 

effort to manage obesity by changing from regular to diet drinks. The data 

suggest that this behavior is not present to a great extent in the MA, as they do 

not tend to replace regular soda pop with diet soda pop when an obesity problem 

presents itself. Other research (174) has indicated that MA feel that they have 

less control over their weight than Anglos and that they are more likely to 

believe that people are too concerned about weight. Further, MA are less likely 

to avoid sugar and to engage in dieting behaviors than are Anglos (174). It is 

possible that this ethnic difference in approach to soda pop intake is an indication 

that the obese MA children and their parents do not feel that they can impact the 

problem effectively. Another possibility is that these children do not view the 

developing obesity as enough of a problem to warrant sacrificing the sweeter 

taste of regular soda pop. The obese have a greater intake of diet soda pop 

ounces relative to estimated water intake. This may represent a greater desire 

to satisfy a craving for sweet taste, or a learned behavior to reach for a flavored 
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beverage rather than water to satisfy thirst. This also presents a good 

educational oppornmity. A useful and appropriate educational intervention is to 

teach families at risk to drink water for thirst rather than calorie-laden beverages. 

Children should be taught this behavior at a young age to avoid the development 

of less-desirable, potentially life-long, habits. 

The MA eat more foods that are generally purchased from fast-food 

restaurants, such a french fries and pizza. Another area for educational emphasis 

is making wise food choices at fast-food restaurants, as well as more healthful, 

convenient foods to prepare at home, perhaps increasing the frequency of eating 

nutrient-dense foods at home. 

MA choose milk with higher fat contents than Anglos. In addition, they 

eat more fat exchanges per day than Anglos, according to 24HR. Instruction on 

simple ways to decrease fat intake are in order, such as switching to lower-fat 

milk, cooking with less fat, and avoiding deep-fried foods. Educational 

programs should encourage MA to retain many aspects of the traditional diet, 

emphasizing vegetables, fruits, legumes and whole grains. 

The dietary assessment method as well as the method used to indicate 

obesity are both critical factors in detennining results and conclusions of research 

examining dietary intake and obesity in children. Both dietary assessment tools 
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used in this study have limitations. The 24HR is not a reliable indicator of an 

individual's usual intake, though it is useful in estimating mean intakes of groups 

(171-173). The 24HR can account for many differences in specific foods, 

brands, and preparation methods. It is limited by the ability of the respondent 

to remember intake and by her level of motivation and intelligence. The FFQ 

is a better indicator of usual intake over time, but its usefulness is somewhat 

limited to general information and is not a good quantitative tool for many 

nutrients. It also is limited by an individual's perception of how well he/she 

eats, perhaps increasing the likelihood that intake of foods perceived as "good" 

is overestimated, and foods perceived as "bad" are underestimated. The level 

of motivation and intelligence of the respondent is a consideration in this method 

as well. Another problem in this age group is that intake had to be estimated for 

times the child ate when not in the mother's presence. 

Information derived from both dietary tools was relatively consistent for 

most nutrients and food groups examined, though results of only one or the other 

may have been significant. A larger sample size would likely have eliminated 

some of these differences in the two methods. Because both types of tools were 

used in this swdy, inconsistencies between them are identifiable, particularly in 

estimated fat intake. 
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It is useful to examine more than one indicator of obesity, depending on 

the area of interest. If the investigators are interested in true obesity, SF95 is 

probably a better indicator to use, though sample size of the obese group is 

smaller and more limiting. Conversely, WH85 will not only include the over

fat, but also will include some children who may be somewhat overweight but 

not necessarily over-fat. In children, WH85 is a valid group to examine as those 

who may be predisposed to later development of a true obesity problem may be 

otherwise excluded. The obvious problem is that some children who are not 

truly at risk for obesity may also be included. 

Trends are identifiable among the obesity indicators, though few results 

were consistently significant across all obesity indicators, or between both 

dietary assessment tools. This underlines the importance of considering the 

method of obesity assessment and interpreting dietary data with caution. Table 

17 is a comparison of the main effect differences for dietary components at the 

four levels of obesity. Though similar trends were present for all obesity 

criteria, the choice will determine the results, and some potentially important 

associations may be missed if only one criteria for obesity is used for analysis of 

data. 
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TABLEt7 

Statistical Significance and Main Effect Differences According to Obesity Criteria 

Dietary Component 85th 85th 95th 95th 

Percentile Percentile Percentile Percentile 

Wt/Ht Skiufolds WtlHt Skiufolds 

p* p p P 

Kca1Ikg Fat-Free Mass (24HR) 0.008 (-) NS 0.061 (-) 0.086 (-) 

Kca1Ikg Fat-Free Mass (FFQ) 0.054 (-) 0.062 (-) NS NS 

Fruit Exchanges/day (24HR) NS NS NS 0.046 (-) 

Fruit ExchangesllOOO kcal NS NS NS 0.023 (-) 

(24HR) 

Vegetable exchanges/day 0.073 (+) 0.009 (+) NS 0.004 (+) 

(24HR) 

Vegetable Exchanges/lOoo kca1 0.071 (+) 0.009 (+) NS 0.004(+) 

(24HR) 

Fat ExcbangesllOOO kcaI NS NS 0.087 (+) NS 

(24HR) 

Diet Soda Pop Servings/day 0.001 (+) 0.001(+) 0.001(+) 0.001(+) 

(FFQ) 

* Level of significance of difference between obese and nonobese as measured by ANOV A. 

Symbols in parenthesis indiCate wbether the value was greater ( +) or lesser (-) among the obese. 
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With respect to the original five hypotheses; hypothesis one is confirmed 

that energy intake among MA children is greater than that among Anglo children. 

Hypothesis two was partially confirmed MA children do eat more fat exchanges 

per day than Anglo children. The diets of MA children are higher in fruit and 

higher in vegetables, though Anglos ate more vegetables relative to energy intake. 

Hypothesis four is rejected Obese Anglo children ingested more fruit and 

vegetable exchanges per 1,000 kcals than the other groups. The number of fruit 

and vegetable exchanges per 1,000 kcals ingested by the obese MA children was 

similar to that ingested by the nonobese Anglo children. Hypothesis four is 

rejected Except for calcium, the MA children had greater intakes of the vitamins 

and minerals examined Protein intake was also higher in the MA children. 

Dietary quality with respect to vitamin C and vitamin A becomes poorer with age 

among the MA children., while fat and caffeine intakes increase. Risky behaviors 

for predisposing to obesity include: higher fat intake among the MA; higher intake 

of sweets and sweetened drinks, including soda pop; and higher overall energy 

intake. Hypothesis five was confirmed Risks for poor dietary quality and obesity 

are increased with acculturation of the mothers to the U.S. society. 
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CHAPTER 4. PARENTAL, HEBA VIORAL AND PHYSICAL 

ACTIVITY CHARACTERISTICS RELATED TO ETBNlCITY AND 

OBESITY IN ANGLO AND MEXICAN-AMERICAN CHILDREN 

Abstract 

To identify factors associated with obesity and ethnicity, selected behaviors of 47 

Anglo and 51 MA 3-7 year-old children and their parents were examined 

Questionnaires and interviews were administered to the mothers of the children. 

Obesity was assessed using four criteria: the 85th and 95th percentiles of weight

for-height z-scores, and the 85th and 95th percentiles of the mean z-score of 

triceps and subscapular skinfolds. The obese received lower subjective physical 

activity ratings by their mothers, and they viewed 1.5 - 1.8 more hours of television 

per day than did the nonobese. MA watched about 20 minutes more television per 

day than the Anglos and they had lower mean hourly Caltrac values. The obese 

were breast-fed less and were more likely to live in a household with someone who 

smokes. Fathers of obese children, especially MA obese, were less educated than 

fathers of the nonobese. Mothers of the obese, particularly the MA obese, gained 

more weight and consumed more caffeinated beverages during pregnancy. 

Maternal acculturation to the U.S. society was correlated with child television 



112 

viewing (r=0.43) and weight gain during pregnancy (r=0.32). It was negatively 

correlated with child physical activity rating by their mothers (r=-0.37). Obese 

MA were much less likely to receive vitamin supplements than the nonobese MA. 

MA children and their mothers had a more centralized adipose tissue distribution. 

Variables such as maternal prenatal weight gain and caffeine consumption, child 

television viewing hours, vitamin supplementation, presence of a smoker in the 

household and breast-feeding are all indicators of maternal involvement and 

support of the child and his/her health. Maternal involvement in health 

management of the child may be protective against obesity development beginning 

with pregnancy. 

Introduction 

Childhood obesity is becoming a widespread problem in the United States, 

particularly for those of Mexican ancestry. Mexican-American (MA) children are 

more likely than many ethnic groups to develop obesity in early life. The children 

of this ethnic population are heavier than average at all ages (8). Much of their 

overweight is due to increased fatness, particularly in the trunk area (4), making 

the extra fat accumulation an even greater health risk. Obese children are more 

likely to become obese adults than are normal weight or underweight children (22, 
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23). Severely overweight children are at great risk for being obese as adults (24, 

26). 

In addition to chronic health problems such as hypertension, Type II 

diabetes, insulin resistance, respiratory difficulties, and cardiovascular disease; 

potentially hannful psychosocial problems can develop secondary to obesity in 

these individuals. This may have long term, far reaching consequences on self

esteem and socialization. Peers may discriminate against the obese child (54, 55). 

The obese child is often teased and excluded from play activities (57). Lack of 

participation in play activities may further promote the obesity problem by 

decreasing physical activity. Though conflicting results have been reported (118), 

many studies (119, 120) indicate that obese children are less physically active than 

the nonobese. Physical inactivity is also important. Extensive literature (125, 131) 

suggests that the amount of time spent viewing television is a risk factor for obesity 

in children. There is little literature examining physical activity and the extent of 

television influence on the development of obesity in MA children. 

It is becoming more apparent that tendency to develop obesity can be 

inherited (175). Yet, while the incidence of childhood obesity is increasing, 

particularly in MA, it is unlikely that the gene pool has changed significantly with 

regard to potential for body fat deposition. This could indicate that those 
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individuals at genetic risk for obesity are engaging in behaviors which allow the 

obese phenotype to manifest itself more often now than in past generations. 

Cultural and/or familial differences in approach to health-related matters are 

likely to make a difference in body fatness. Such characteristics may be taught by 

parents who are uninformed concerning health issues or unmotivated to engage in 

more healthful practices. Parents of children at risk may be modeling risky 

behaviors, and/or providing inadequate support (133, 134). Acculturation of adult 

MA to the u.s. society has been associated with a worsening of several health 

parameters such as alcohol use (158), poorer diets (157, 158), low birth-weight 

babies (159), and illicit drug use (160). 

If there are predisposing factors common to MA children allowing the obese 

phenotype to manifest itself, these should be identified and then used in education 

and prevention programs. The purpose of this investigation is to identify some 

characteristics that may lead to the development of obesity in children, particularly 

MA childr~ and to test the validity of the following hypotheses: 1) Obese Anglo 

and MA children are less physically active than nonobese children; 2) Overall, 

MA children are less physically active than Anglo children; 3) Obese Anglo and 

MA children view more television than their nonobese counterparts; 4) Television 

viewing time is greater among the MA children compared with Anglo children; 
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5) Mothers of obese children are less aggressive in daily management of the health 

of their offspring; and 6) Acculturation of MA mothers to the Anglo society is 

associated with a decrease in mothers' daily attention to some health-related issues 

for their children. 

Methods 

Subjects 

Nmety eight mother-child pairs were included in this research project. The 

children were ages 3 to 7 years and were either Anglo (n=4 7) or Mexican

American (n=51). The majority of subjects were recruited at local clinics for the 

Special Supplemental Food Program for Women, Infants and Children (WIC) in 

Pima County, Arizona Additional subjects were acquaintances of those recruited 

at the WIC clinics. All families included were income-eligible to participate in the 

WIC program. If at least one parent was Mexican-American, the child was 

determined to be Mexican-American for the purposes of this investigation. Sixty

three of the subjects were also part of a larger study examining some maternal 

factors related to obesity in Anglo and Mexican-American preschool children 

(166). All Anglo mothers had at least a high school education or equivalent. Their 

mean education score was 15.9. The mean age was 30.2 years (range 20 - 47 
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years). MA mothers had a mean education score of 12.8 (range 6 - 18). The 

average age was 30.5 years (range 19 - 42 years). The study protocol was 

approved by the Human Subjects Committee of the University of Arizona 

(Appendix A). 

Acculturation of the MA mothers to the Anglo society was measured using 

the 20-item acculturation rating scale (ARS) developed by Cuellar et al. (167) 

(Appendix E). Spanish versions of the forms were available and an interpreter was 

used for those mothers who did not speak English. After receiving informed 

consent from the mother and assent from the child, data were collected in the WIC 

clinic and/or in the home of the subject in an interview with the child's mother. 

Demographic and Maternal Characteristics 

A demographic questionnaire (Appendix F) was verbally administered with 

which information was collected concerning family characteristics, vitamin 

supplement use, and some lifestyle characteristics. Information was also gained 

concerning breast-feeding history, smoking during pregnancy, caffeinated beverage 

consumption during pregnancy, and weight gain during pregnancy. The breast

feeding index (BFl), which takes into account the percentage breast-fed compared 

to bottle fed and length of time the child was breast-fed, was calculated as an 
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indicator of amount the child was breast-fed. This method has the mother give the 

approximate percent the child was breast-fed compared to bottle fed, (solids are 

excluded) and the length of time in weeks for the first year. The product of these 

two numbers is the BFI. Because the percentage may vary as the child gets older 

during the first year, multiple products are summed Information concerning 

breast-feeding was collected verbally by the interviewer using the following 

questions: 

After your baby was born did you breast-feed him/her? (yes or no) __ _ 

How long did you continue breast-feeding? __ _ 

How old was your baby when started giving a bottle? __ _ 

The above questions help the interviewer tailor follow-up questions for completion 

of the BF! using the item on the form illustrated in Figure 1. The example in 

Figure 2 demonstrates how the Breast-feeding Index is calculated 
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FIGURE 1 

Breast-feeding Index Data CoUection Tool 

Please record the percent breast-fed compared to bottle fed and the duration in 

months for the first year. If the percent changed, please indicate on lines 2-4. The 

total duration should sum to 12 months. 

1 

2 

3 

4 

5 

Percent Breast-fed 

(i.e. 0, 25, 50, 75, 

100%) 

Duration 
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FIGURE 1 

Sample Calculation of the Breast-feeding Index 

Percent Breast-fed Duration 

(months) 

1 100 x 3 = 300 

2 50 x 2 = 100 

3 25 x 4 = 100 

4 0 x 3 = 0 

5 x = 

TOTALBFI = 500 
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Socioeconomic status was determined using Green's two factor index (168) 

which utilizes level of education and occupation. Education level was assigned a 

value of 1 - 12 for grades 1 through 12 (GED equivalent was also coded as 12). 

Completion of 1 or 2 years of trade school was assigned the values of 13 and 14. 

Completion of undergraduate university education was assigned scores of 15-18 

(18 indicated completion of bachelors degree). Post-graduate work was assigned 

values of 19-24, with 24 being equivalent to a Ph.D. or MD. This method is more 

sensitive than unadjusted years to differences in post-high school education. 

Anthropometric Measurements 

Anthropometric data were collected for both mother and child Body 

weight was measured to the nearest 0.5 pound using a Health-O-Meter electronic 

digital strain gauge scale, which was regularly calibrated to a balance beam scale. 

Height was measured to the nearest one-eighth inch using a wall-mounted steel 

measuring tape. Skinfold thicknesses were measured in triplicate using a Lange 

skinfold caliper. In the children, triceps and subscapular skinfold thicknesses were 

measured For the mothers, measurements of triceps, subscapular and suprailiac 

skinfold thicknesses were performed Waist, abdomen, hip, and mid-arm 

circumferences were measured in both mother and child using a retractable nylon 
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measuring tape. The biological father's height and weight were reported by the 

child's mother. Prediction equations using gender and triceps and subscapular 

skinfolds were used to estimate the child's fat-free mass (169). Maternal body 

density was estimated using suprailiac and triceps skinfold in the equation by 

Sloan (176). The Siri equation (177) was then employed to estimate percent body 

fat. Parental body mass index (BMI) was calculated as weight in kglheight in m2
• 

As suggested by Baumgartner and Roche (178), the natural log of the ratio of 

subscapular to triceps skinfold (lnSff) was used as an indicator of central body fat 

patterning. They explain that the logarithmic transformation normalizes the 

skewed distributions and reduces heteroskedasticity across age-groups. 

Obesity Criteria 

Obesity is defined in four ways in order to compare results achieved when 

the different definitions are used The four criteria are as follows: 1) weight for 

height z-score greater than the 85th percentile (WH85), 2) weight for height z

score greater than the 95th percentile (WH95), 3) mean z-score of the triceps and 

subscapular skinfolds greater than the 85th percentile (SF85), and 4) mean z-score 

of the triceps and subscapular skinfolds greater than the 95th percentile (SF95). 
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The weight for height z-score was determined for each child using the 

Centers for Disease Control Anthropometric Software Package (Center for Health 

Promotion and Educatio~ Nutrition Divisio~ Statistics Branch, Atlanta, Georgia). 

Z-scores were calculated for both triceps and subscapular skinfold thicknesses 

using the National Center for Health Statistics reference data, 1976-80 (170). The 

mean of these two skinfold z-scores was then used to indicate fatness. Sample sizes 

for obese and nonobese Anglo and MA children are presented in Table 18 

according to the different indicators of obesity. Missing data were deleted 

parrwJ.se. Unless otherwise noted, most variables had four or fewer missing 

subjects. Variables missing between 5 and 12 subjects include: vitamin 

supplementation, father's BMI and maternal abdominal circumferences. 

Weight for height z-score correlated well with mean z-score of skinfolds 

(r=O.91, p<O.OOl). Table 19 presents the number of children classified as obese 

by WH85 and SF85 who were also classified as obese by the other criteria There 

were 18 subjects who were classified as obese by all the indicators. 
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TABLE 18 

Sample Sizes for Groups According to Obesity Criteria 

WH8S SF8S WH9S SF9S 

Anglo 

Nonobese 29 39 36 41 

Obese 18 6 11 4 

Mexican-American 

Nonobese 26 32 33 35 

Obese 25 18 18 15 



TABLE 19 

Number of Children Oassified Obese by the 8Sth Percentiles of 

Weight for Height and Skinfolds Who Were Also Oassified Obese 

by Other Obesity Criteria 

Reference Variable 

WH8S (n=43) 

SFSS (n=24) 

WH8S 

23 

SFSS 

23 

WH9S 

29 

21 

SF9S 

18 

20 

124 
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Physical Activity 

Physical Activity was measured using a Caltrac Personal Activity Computer 

(Caltronics Division ofHemokinetics, Inc., Vienna, VA). The Caltrac was clipped 

on a customized strap inside a beltpack. A small foam padding was placed inside 

the beltpack to provide further protection. It was then zipped closed and a small 

padlock was placed on it to prevent the child from tampering with the device. The 

child's mother was given the key so that she could record the necessary 

information. The beltpack was adjusted to a snug, but not tight, fit. In addition to 

verbal instructions, the child's mother received an instruction sheet explaining how 

to read the Caltrac and record the information on a standardized form (Appendix 

M). Information on the form included date and time the pack was initially strapped 

on and date and time the pack was removed There was also a log for recording 

any time the pack was removed The log required the child's mother to record 

times the pack was removed and the activity in which the child was engaged while 

the pack was not being worn. Adjustments were made in the child's overall score 

if a great deal of physical activity (such as swimming) took place while the pack 

was off. The pack was not worn while the child was sleeping. Each child wore the 

Caltrac for a minimum of one day. The mean hourly Caltrac count score was used 

in the data analysis as an indicator of physical activity. 
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A second indicator of physical activity level was employed Mothers were 

asked to rate the physical activity level of their children in the manner described 

by Murphy et al. (179). The options available were: Sedentary (Gets very little 

exercise. For example, spends most free time sitting, watching TV or reading); 

Slightly Active (Gets some exercise. For example, when not in school spends 

more time in active play than in reading or watching TV); and Active (Is involved 

in programmed exercise two or three times per week or spends much of his or her 

time every day actively riding a bicycle. Rarely watches TV or plays video 

games). 

Finally, as an indicator of inactivity, the mothers were asked to indicate the 

average number of hours of television their children watch per day on weekdays 

and on weekends. These were used to calculate an average number of hours spent 

watching television per day. 

Data Management and Statistical Analysis 

All data were entered into a spreadsheet using Paradox Version 4.0 

(Borland International, Inc., Scotts Valley, CA). Analyses generated by the dietary 

analysis software were converted into this format. 

Pearson's correlation coefficients were calculated for the independent 
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variables with each of the dependent variables. Multivariate analysis of variance 

in a 2 x 2 factorial design was conducted to determine significance of main effects 

of ethnicity and obesity and if interaction effects are present. In addition, multiple 

linear regression analyses were performed to determine the strongest predictors of 

the child's estimated percent body fat. Analyses were perfonned using the Vax 

SPSS statistical computer package (SPSS Inc., Chicago, IL). 

Results 

Physical Activity 

MA children had on average a ten percent lower hourly Caltrac count than 

did Anglos (p=O.039). However, mothers of MA children subjectively rated 

activity levels of their children higher (p=O.016) than did Anglo mothers (Table 

20). 

Though the trend was for the obese to have lower Caltrac scores, there was 

no significant difference between obese and nonobese children with respect to 

mean hourly Caltrac counts. This finding is questionable, however because 44% 

of the WH95 obese MA children provided unreliable (missing data) Caltrac 

infonnation, attributed to improper adherence to study protocol or refusal to wear 

the Caltrac. Only one obese Anglo child had missing Caltrac data. Twenty-six 
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subjects (19 Anglos and 7 MA) agreed to wear the Caltrac for two days, and the 

remaining 43 compliant subjects (17 Anglos and 26 MA) agreed to wear it for one 

day. For all obesity criteria, the nonobese received higher subjective activity 

ratings by their mothers than did the obese. 

Television 

Results indicate that MA children watch television about 20 minutes longer 

per day than do Anglo children (p=0.032) (Table 20). When obesity was defined 

using skinfolds, the obese were found to view daily I.S hours (SF8S) and 1.8 hours 

(SF9S) more than the nonobese (p<0.0l). Though the trends were in the same 

direction when using weight for height criteria for obesity, the differences were not 

as great between obese and nonobese, nor were they statistically significant at the 

p=O.OS level (Table 21). 

Television viewing was also correlated with several health and dietary 

variables (dietary variables are described in Chapter 3) including: presence of a 

smoker in the household, mother smoking during pregnancy, prenatal intake of 

caffeinated beverages, pregnancy weight gain, level of fat in milk, servings of 

sweets per day, soda pop, flavored drinks, chips, pizza, protein glday, fat glday, 

saturated fat glday, child's caffeine intake, meat exchanges, and fat exchanges. 
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Television viewing was negatively correlated with: physical activity rating by 

mothers, Caltrac scores, dietary fiber, fiber servings/I,OOO kcals, vegetable 

servings/I,OOO kcals, and fruit exchanges /1,000 kcals (Table 22). 
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TABLE 20 

Ethnic DiffereDces in Physical Activity Indicators 

Variable Anglo S.D. D MA S.D. D P 

Caltrac* 40.0 9.1 38 36.4 8.9 33 0.039 

Activity Rating by Mother** 1.3 0.7 31 1.6 0.6 45 0.016 

Television Hours*** 2.7 1.5 47 3.4 2.0 51 0.032 

*Mean hourly Caltrac counts. 

**O=sedentary, 1 =sIightly active, 2=active. 

***Mean hours per day. 



TABLE 21 Measures of Physical Activity of Obese and Nonobese Children for 4 Indicators of Obesity 

Television Viewing Activity Rating by Mothers Caltrac 

(hours/day) (O=sedentary,2=Active) (counts/hour) 

Mean S.D. p Mean S.D. p Mean S.D. p 

85th Percentile- Wt/Ht 

Nonobese 2.9 1.8 1.6 0.6 38.9 9.5 

Obese 3.4 1.8 N.S. 1.3 0.6 0.027 37.5 8.6 N.S. 

85th Percentile-Skinfold 

Nonobese 2.7 1.6 1.6 0.6 39.5 9.1 

Obese 4.2 1.9 0.009 1.1 0.6 <0.001 34.9 8.3 N.S. 

95th Percentile- Wt/Ht 

Nonobese 2.8 1.6 1.6 0.6 39.0 9.2 

Obese 3.8 2.0 0.070 1.2 0.7 0.006 36.6 9.0 N.S. 

95th Percentile-Skinfold 

Nonobese 2.7 1.5 1.6 0.6. 39.2 9.0 

Obese 4.5 2.1 0.009 1.1 0.7 <0.001 34.6 9.1 N.S. 
"WtlHt" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 

..... 
w 
..... 



TABLE 22 Correlates of ChUd's Mean Daily Television Viewing Hours 

With Selected Health and Dietary Variables 

Health or Dietary Variable r p 

Activity Rating by Mothers -0.29 0.011 

Caltrac Score -0.25 0.036 

Presence of a Smoker in the Housebold 0.22 0.029 

Mother Smoked During Pregnancy 0.27 0.008 

Prenatal Intake of Caffeinated Beverages 0.41 <0.001 

Level of Fat in Milk 0.19 0.070 

Sweets 0.21 0.051 

Soda pop 0.37 <0.001 

Cbips 0.20 0.063 

Pizza 0.24 0.026 

Fiber -0.20 0.049 

Fiber gil ,000 kcals -0.26 0.012 

Protein 0.18 0.074 

Saturated Fat 0.19 0.057 

Caffeine 0.22 0.034 

Fruit Excbanges -0.27 0.007 

Fruit Excbanges/l,OOO kcals -0.29 0.004 

Vegetable Servings/l,OOO kcals -0.23 0.033 

Meat Exchanges 0.18 0.079 

Fat Exchanges 0.19 0.065 

Flavored Drinks 0.34 0.001 

132 
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Education and Sodoeconomic Status 

In this study, parents of MA children were less educated than parents of 

Anglo children (p<O.005). Despite the fact that all families were income-eligible 

for the WIe program, socioeconomic status of the head of household for the MA 

families was lower (p<O.OOl). No differences in family SES were found for obese 

and nonobese children (Table 23). 



Variable 

Father's Education* 

Mother's Education* 

TABLE 23 

Ethnic Differences in Demographic Data 

Anglo 

18.3 

15.9 

S.D. 

3.7 

2.7 

Mexican-

American 

15.0 

12.8 

S.D. 

5.8 

3.3 

p 

0.002 

<0.001 

Socioeconomic Sraws** 35.9 6.0 29.4 5.9 <0.001 
*Education score based on years completed up [0 12. Trade school to Ph.D. ranges from 13-24. 

**SES was determined using Greeo's two-factor index (168). 

1.34 
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When obesity is defined as WH95, the educational level of the fathers of 

obese children is much lower than that of the fathers of the nonobese children. 

The interaction effect suggests that the primary difference is manifest in the MA 

families (p=O.055). Figure 3 illustrates that there is little difference in education 

for fathers of obese and nonobese Anglos and of nonobese MA 



FIGURE 3 

Relationship of Father's Educational Level 

to Child Ethnic and Obesity Status* 
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*Obesity was defined using the 95th percentile of weight for height (NCHS standards). 
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On average, Anglo fathers (n=41) had completed approximately 3 or 4 years 

of college. Despite the fact that only 34 MA families had the father living at home, 

a large difference in education of fathers of MA obese and nonobese was found, 

with fathers of the nonobese completing over 3 years of college, and fathers of the 

obese averaging less than a high school education (11.4 years). A similar trend 

in education of fathers was noted using the SF95 definition of obesity. 

Though the fathers of the nonobese MA children were much more educated 

than the fathers of the obese MA children, education of the mothers of the 

nonobese was not significantly different from that of the mothers of the obese 

children. 

Acculturation 

As previously reported (Chapter 3), maternal acculturation to the Anglo 

society was higher for the obese. Acculturation of the MA mothers was positively 

correlated with child television hours and maternal weight gain during pregnancy. 

It was negatively correlated with physical activity rating, and among the 34 MA 

families with the father living at home, acculturation of the mothers was negatively 

correlated with education of the fathers (Table 24). The mean acculturation score 
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was 49.87, and the median was 49. There was a wide range of acculturation scores 

for this sample, with a maximum score of 82, and a minimum of 22. 
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TABLE 24 

Correlates with Maternal Acculturation Rating among Mexican-Americans 

Factor r p 

Child Television Hours (mean hours/week) 0.43 0.004 

Child Physical Activity Rating by Mother -0.37 0.016 

Breast-feeding Index -0.27 0.069 

Maternal Weight Gain During Pregnancy 0.32 0.038 

Maternal Prenatal CafIeinated Beverage Intake 0.27 0.075 

Education of Father -0.43 0.020 
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Prenatal Weight Gain 

The average amount of weight the child's mother gained during pregnancy 

was not significantly different between Anglos and MA For the WH95 obesity 

criteria, analysis of variance revealed a significant interaction effect between obese 

and nonobese of the two ethnic groups. Mothers of obese children gained about 

ten pounds more during their pregnancies (p=O.012) (Table 25). This difference 

is primarily due to the mothers of obese MA children (Table 26), who gained 

approximately 47 pounds, compared to the 29 pounds gained by mothers of 

nonobese MA children. Anglo mothers gained approximately 37 pounds 

regardless of the later obesity status of their children. 



TABLE 25 Selected Parental Health-Related Behaviors of Obese and Nonobese Children for Four Indicators of Obesity 

Prenatal Intake of Maternal Weight Gain Breast-feeding Index Smoker in the 

Caffeinated Beverages during Pregnancy (Weeks x Percent) Household 

(Cups per day) (pounds) (I =yes, O=no) 

Mean S.D. p Mmn S.D. p Mean S.D. p Mean S.D. p 

Anglo 0.82 1.7 37.1 17.8 558.6 445.8 0.02 0.15 

Mexican-American 2.5 3.0 <O.<X1l 35.1 14.9 N.S. 398.2 434.6 N.S. 0.25 0.44 0.001 

85th Percentile- Wt/Ht 

Nonobese 1.0 1.3 32.6 13.B 514.4 431.7 0.07 0.26 

Obese 2.6 3.4 0.006 40.6 18.3 0.019 424.9 461.9 N.S. 0.23 0.43 0.055 

85th Percentile-Skinfold 

Nonobese 1.2 1.8 33.2 13.6 497.9 442.1 0.08 0.28 

Obese 3.1 3.B N.S. 41.2 IB.5 0.063 399.0 447.4 N.S. 0.29 0.46 N.S. 

95th Percentile- Wt/Ht 

Nonobese 1.0 1.4 33.3 14.4 543.2 444.7 0.07 0.26 

Obese 3.4 3.7 <O.(x)1 43.2 19.0 0.012 313.2 409.2 0.031 0.31 0.47 0.00) 

95th Percentile-Skinfold 

Nonobese 1.2 I.B 33.1 13.5 514.6 449.7 0.09 0.29 

Obese 3.9 3.9 0.037 43.8 19.2 (J.()36 306.1 382.6 N.S. 0.31 0.48 N.S. 

"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 
...... 

"Skinfo1d" indicates that the mean z-score of triceps and subscapular skillfo1ds was used ill detenninatioll of obesity status. .j:>. 
...... 



TABLE 26 

Maternal Health-Related Behaviors of Obese and Nonobese Anglo and Mexican-American Children 

Using the 95th Percentile of Weight for Height and Skinfolds - Interaction Effects 

Prenatal Carreinated Vitamin Supplements Weight Gain During 

Beverages (Cups/day) (I =yes O=no) Pregnancy Obs) 

Mean S.D. p Mean S.D. p Mean S.D. p 

95th Percentile- Wt/Ht 

Anglo Nonobese 0.6 1.0 0.39 0.50 37.1 16.4 

Anglo Obese 1.5 3.0 0.67 0.50 37.4 22.5 

Mex-Amer. Nonobese 1.4 1.7 0.27 0.45 29.3 10.7 

Mex-Amer. Obese 4.6 1.7 0.06 0.24 47.4 15.5 

Interaction 0.022 0.025 0.015 

95th Percentile-Skin fold 

Anglo Nonobese 0.9 1.8 0.40 0.50 34.7 14.4 

Anglo Obese 0.3 0.5 1.00 0.00 40.5 29.2 

Mex-Amer. Nonobese 1.5 1.8 0.28 0.46 31.1 12.2 

Mex-Amer. Obese 4.9 3.8 0.00 0.00 44.8 16.8 

Interaction 0.004 0.001 N.S. 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

I-' 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. ~ 
N 
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Prenatal Caffeinated Beverage Intake 

Main effect and interaction differences were present for nearly all indicators 

of obesity in the maternal prenatal intake of caffeinated beverages in cups per day 

(Tables 25 and 26). Caffeinated beverages included coffee, tea, and cola drinks. 

The differences were most pronounced for WH95 and SF95. MA mothers 

consumed 2.6 cups per day compared with 0.8 cups consumed by the Anglo 

mothers (p<0.001). Mothers of the obese children consumed 2.4 and 2.8 more 

cups of caffeinated beverages per day for WH95 (p<0.001) and SF95 (p=0.037) 

obesity groups, respectively. Interaction effects indicate that while no pattern in 

caffeine consumption is apparent in the Anglos, mothers of obese MA children 

consume much more than the mothers of nonobese MA children. For WH95, 

mothers of obese MA children consumed 4.6 cups per day - 3.2 cups more than the 

nonobese. For SF95, mothers of obese MA children consumed 4.9 cups per day 

which is 3.4 cups more than the nonobese. 

Breast-feeding 

Anglo children were breast-fed on average 10 weeks longer than were MA 

children (p=O.002). Breast-feeding index (Table 25) was significantly lower in the 

obese WH95 (p=0.031) children. Obese children had an average BF! of 313, 
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compared with the nonobese BF! of 543. (A BF! of 1200 would mean the child 

was exclusively breast-fed for the first year, other than solids given by spoon and 

liquid from a cup). Similar trends were present at all indicators of obesity, but due 

to wide variability, they were not statistically significant. 

Vitamin Supplementation 

Forty-six percent of Anglo mothers in this study give vitamin supplements 

to their children whereas 19 percent of the MA mothers do so (p<0.00l). There 

was no significant main effect difference in vitamin supplementation between 

obese and nonobese children. An interaction effect was present (Table 26) at all 

obesity criteria indicating that obese Anglo children are more likely to receive 

vitamin supplements than the nonobese whereas obese MA children are much less 

likely to receive supplements than the nonobese. This is illustrated by the finding 

that at SF95, 100% of the obese Anglos received vitamin supplementation while 

none of the obese MA received supplements. 

Smoking 

Only one Anglo and 2 MA in this sample smoked during pregnancy. As 

expected, given the small number of individuals who smoked, no significant 
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differences were detected by analysis of variance. One Anglo and 13 MA reported 

that someone in the household smokes. Analysis of variance revealed that obese 

children (WH85 and WH95) are more likely to live in a home where someone 

smokes (Table 25). In most cases, the smoker is the adult male in the household 

MA children are also more likely to live in a home where someone smokes. 

A five-factor health variable (health) was created to represent maternal 

health-related behaviors. This was created by including dichotomous variables 

recoded so that "1" was more risky and "0" was less risky. It is comprised of the 

following variables: if the mother ingested 2 or more cups of caffeinated beverages 

per day during pregnancy, if the child receives a vitamin supplement, if the child 

had a BF! ofless than or equal to 300, if the mother gained more than 40 pounds 

during pregnancy, and if a smoker lives in the household The cutoff points for 

prenatal caffeinated beverage intake, BFI, and prenatal weight gain were 

determined by examining plots against z-scores for weight for height and skinfolds. 

Multiple Regression Analysis 

To better understand the combined predictive power of selected factors in 

this study, multiple regression analysis was used Percent body fat was selected 

as the dependent variable and sex, ethnic group, age, Caltrac score, television 
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hours, the five factor "health" variable, energy intake and flavored drinks intake 

were used as the independent variables. The results showed that three variables 

significantly contributed to the prediction of body fatness with a multiple 

regression equation: 

%fat = 10.83health + -0.31caltrac +1.13tvhrs + 24.6 

R2adj = 34.3% 

SEE = 7.0% 

Adding ethnicity, sex, age, energy intake and flavored drink intake did not 

significantly increase the predictive value of the multiple regression equation. 

Further multiple regression analyses indicated that prenatal weight gain and 

prenatal intake of caffeinated beverages were primarily responsible for the 

predictive value of the five factor ''health'' variable. 

Anthropometry 

Percent body fat and BMI were greater for MA than for Anglo mothers 

(p=0.008 and p=0.013, respectively). Mothers of MA children also had higher 

skinfold and waist/hip ratios. The mean parental BMI was greater for MA 

(p=O.OIS). However, BMI of the fathers was not significantly different between 

the two ethnic groups. MA fathers were about 2.6 inches shorter than Anglos 
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(p=0.001). MA mothers were 1.9 inches shorter than were Anglo mothers 

(p=0.001). 

Maternal body fat percentage was significantly greater for obese children 

at the SF95 obesity criteria (p=O.040). Maternal, paternal, and mean parental BM! 

were all significantly greater for obese children at SF85 (p= 0.011, 0.019, and 

0.003), WH95 (p= 0.001, p= 0.001, and p< 0.001), and SF95 (p= 0.002, p= 0.024, 

and p= 0.001). 

Maternal fat patterning was also different between the ethnic groups. As 

expected, MA mothers had a more centralized pattern, with lnSrr being greater (-

0.03 in MA compared with -0.20 in Anglos, p=0.002). In addition, the maternal 

waist to hip ratio was greater in MA than in Anglos ( 0.75 for MA compared with 

0.81 for Anglos, p<O.OOI). A significant (p=O.019) ethnicity x obesity interaction 

was present for the SF85 criteria indicating that mothers of obese Anglo children 

have lower waist/hip ratios than the nonobese, while mothers of obese MA 

children have higher waist/hip ratios. A similar trend was present at all obesity 

levels. Selected results of parental anthropometry are presented in Table 27. 

For the children, lnSrr was greater in the MA (Table 28), indicating a 

greater truncal fat deposition pattern. It was also greater in the obese (Table 29). 

A significant interaction effect indicates that the Anglo obese had only a slightly 
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higher skinfold ratio than the nonobese Anglos, but the obese MA had a much 

higher ratio than the nonobese MA This was true for all indicators of obesity, 

though for SF95 the difference was not significant (Table 30). 



TABLE 27 

Parental Anthropometry of Obese and Nonobese Children for Four Indicators of Obesity 

Biological Father's Father's Body Mass Mother's Body Mass Mother's Percent Body Mean Parent's Body 

Height (inches) Index Index Fat Mass Index 

Mean S.D. p Mean S.D. P Mm S.D. P Mran S.D. P MIRI S.D. P 

85th Percentile- WtlHt 

Nonobese 70.6 2.8 25.5 3.5 25.5 3.5 27.8 6.9 25.9 3.4 

Obese 69.8 3.6 N.S. 26.8 4.2 N.S. 28.7 6.3 N.S. 28.1 8.5 N.S. 27.7 4.5 0.089 

85th Percentile-Skinrold 

Nonobese 70.6 3.0 25.5 3.8 26.2 5.0 27.1 7.1 25.8 3.7 

Obese 69.5 3.6 N.S. 27.8 3.9 0.019 30.7 6.5 0.011 30.5 9.0 N.S. 29.3 3.8 0.003 

95th Percentile- WtlHt 

Nonobese 70.9 2.9 25.1 3.4 25.9 4.9 26.8 6.8 25.5 3.2 

Obese 68.9 3.3 0.030 28.3 4.2 0.001 30.5 6.4 0.00 I 30.8 8.8 0.053 29.5 4.3 0.001 

95th Percentile-Skinfold 

Nonobese 70.7 3.1 25.6 3.7 26.2 4.9 26.9 6.9 25.9 3.6 

Obese 68.7 3.2 N.S. 28.1 4.1 0.024 31.8 6.7 0.002 32.2 9.3 0.040 30.0 3.9 0.001 

"WI/HI" indicales lhat the child's weight for height z-score was used in detennination of obesity status . 

.. Skinfold" indicates Ihat tIle mean z-score of triceps and subscapular skinfolds was used in detennination of obesity status. 
...... 
~ 
\0 
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TABLE 18 

Ethnic Differences in Parental and Chlldren's Anthropometry 

Variable Anglo S.D. MA S.D. P 

Mother's Percent Body Fat 25.8 7.2 30.0 7.5 0.008 

Mother's Body Mass Index 25.7 5.4 28.6 5.7 0.013 

Mother's Skinfold Ratio (lnSff) -0.20 0.27 -0.02 0.28 0.002 

Mother's WaistIHip ratio 0.75 0.05 0.81 0.09 0.001 

Biological Father's Height (inches) 71.6 2.8 69.0 3.0 0.001 

Child's Skinfold Ratio (lnSff) -0.49 0.20 -0.35 0.34 0.001 

Child's Fat-Free Mass (kg) 16.3 3.6 18.8 5.1 0.021 



TABLE 29 

Body Fat Patterning or Obese and Nonobese Children ror 4 Indicators or Obesity 

Child's Sklnrold Ratio Child's Abdomen fHlp Ratio Child's Fat-Free Mass (Kg) 

(In Subscapular/Triceps) 

Mean S.D. p Mean S.D. p Mean S.D. p 

85th Percentlle- WttHt 

Nonobese -0.23 0.10 0.93 0.04 15.9 1.0 

Obese -0.12 0.13 <0.001 0.65 0.05 N.S. 19.9 4.3 <0.001 

85th Percentlle-Skinrold 

Nonobese -0.22 0.09 0.93 0.04 16.3 3.2 

Obese -0.05 0.13 <0.001 0.96 0.05 0.025 21.8 5.3 <0.001 

95th Percentlle- WtfHt 

Nonobese -0.23 0.10 0.93 0.04 16.4 3.9 

Obese -0.08 0.13 <0.001 0.96 0.05 0.060 20.6 4.7 <0.001 

95th Percentlle-Sklnrold 

Nonobese -0.22 0.09 0.93 0.04 16.4 3.3 

Obese -0.01 0.09 <0.001 0.96 0.06 0.062 23.0 5.0 <0.001 

"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 
~ 
U1 
~ 



TABLE 30 

Anthropometric Factors of Obese and Nonobese Anglo and Mexican-American Children 

Using the 95th Percentile of Weight for Height and 85th Percentile of Skinfolds -Interaction Effects 

Child's Skinfold Ratio Child's Waist/Hip Ratio Mother's Waist/Hip Ratio 

(lnS/T) 

Mean S.D. p Mean S.D. p Mean S.D. p 

95th Percentlle- WtIHt 

Anglo Nonobese -0.52 0.18 0.91 0.04 0.75 0.05 

Anglo Obese -0.41 0.27 0.92 0.04 0.73 0.06 

Mex-Amer. Nonobese 0.25 0.26 0.90 0.04 0.79 0.08 

Mex-Amer. Obese -0.05 0.25 0.93 0.04 0.84 0.11 

Interaction 0.001 N.S. 0.054 

85th Percentile-Skin fold 

Anglo Nonobese -0.50 0.18 0.92 0.04 0.75 0.05 

Anglo Obese -0.38 0.30 0.90 0.04 0.69 0.03 

Mex-Amer. Nonobese -0.52 0.25 0.90 0.04 0.80 0.08 

Mex-Amer. Obese -0.04 0.25 0.93 0.04 0.83 0.11 

Interaction 0.005 0.030 0.019 

"Wt/Ht" indicates that the child's weight for height z-score was used to determine obesity status. 
...... 

"Skinfold" indicates that the mean z-score of triceps and suhscapular skinfolds was used to determine ohesity status. lJ1 
N 
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The child waist to hip (W IH) ratio is not different for the two ethnic groups, 

nor is it different for obese vs nonobese. However, for SF85, a significant 

interaction effect (p=0.030) indicates that obese Anglos have a lower W IH ratio 

than the Anglo nonobese while the obese MA have a higher W IH ratio than the 

MA nonobese (Table 30). For abdomenJhip ratio, the SF85 obese have a higher 

value than the nonobese (p=0.025). The child's fat-free mass was greater in the 

MA children (p=0.021) (Table 28) and for the obese (Table 29) at all levels of 

obesity (p<0.001). 

Discussion 

Physical Activity 

MA children have lower levels of physical activity as measured by Caltrac 

accelerometers. They spend more time in front of the television as well. Despite 

this, subjective physical activity ratings by their mothers were higher in the MA 

than in Anglos. Though the specific definitions provided for "sedentary, slightly 

active, and active", MA mothers may have a different standard of what constitutes 

"active" for children. Within the ethnic group, however, there appears to be some 

consistency concerning perceptions of activity level, as this rating system was able 

to show that the obese were rated less physically active by their mothers. The 
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difficulty with a subjective rating is that the obese could be perceived as less active 

because they are obese, and rated accordingly. Nonetheless, this rating system was 

shown by Murphy et al. (179) to correlate with child fitness, though the validity 

of MA parent responses were not reported Assuming that mothers were truly 

rating physical activity levels, this subjective rating was actually better at showing 

an association between physical activity level and obesity status than the more 

objective Caltrac method 

The lack of sensitivity of the Caltrac was partially due to the poor 

compliance of a large proportion of the obese MA to study protocol, requiring 

some important data to be missing in the analysis. Despite the fact that most 

children in the study enjoyed wearing the Caltrac beltpack, many (44 % of the 

WH95) obese MA children provided unreliable Caltrac information either due to 

improper adherence to study protocol or complete refusal to wear the Caltrac. 

Their mothers tended to allow the children to determine degree of adherence to 

protocol without parental encouragement to comply, whereas most other mothers 

(Anglo and MA alike) were supportive of compliance with the study protocol. For 

example, if their children expressed objections, mothers of the nonobese generally 

insisted that the children try wearing the device for awhile. Such a response was 

not as frequently observed in the families of the obese MA children. The child 
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was allowed to dictate fully his degree of compliance. This behavior is consistent 

with a recognized cause of childhood obesity. Mellin and Frost (I 80) describe the 

"too comfortable child" as a child who has too much power in the family, is 

indulged and has overprotective, permissive parents. The indulgence includes 

food and inactivity behaviors. 

Because this problem with adherence to study protocol diminished sample 

size in the obese MA group by 44%, the observed tendency for the MA obese to 

have lower Caltrac counts than all the other groups was not statistically significant. 

Despite the large reduction in sample size in the obese group, the nonsignificant 

trend in Caltrac results was in the direction of the obese being less physically 

active than the nonobese. The Caltrac data were in mean hourly Caltrac counts. 

Weight was not factored into the Caltrac results because reliable fonnulas for 

converting Caltrac counts to energy expenditure are not available for children. 

Though the obese children may be less active, they may expend more energy 

because of the greater energy requirements for moving a greater body mass. 

As expected, the obese watch more television than the nonobese. They did 

not report eating while watching television with any more frequency than did the 

nonobese, however. This particular finding should be examined with objective 

measures to determine the extent to which food consumption while watching 
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television is as big a problem as is generally assumed Television viewing was 

particularly associated with obesity when obesity is defined using skinfolds. This 

supports the claim that television watching truly increases fatness, since skinfolds 

are a better indicator of body fat. Though not measured, the amount of time the 

children spent reading was not considered a major sedentary activity because 

reading skills are not generally well developed in children at these ages. Also not 

measured was the time of day the child watches television. It could be particularly 

a problem if the television viewing occurs at times when the child would otherwise 

be likely to be physically active. 

In this study, three indicators of maternal nutrition-related involvement may 

suggest that MA mothers of obese children were less actively involved in the 

health-management of their children than were mothers of the nonobese. These 

indicators were vitamin supplementation, breast-feeding history and caffeine 

consumption during pregnancy. 

It may be that the mothers of the obese MA do not believe that interventions 

can make a difference. For instance, mothers of obese MA children rarely offer 

vitamin supplementation. Although the merits of vitamin supplementation are 

debatable, this behavior may be indicative of an attitude concerning level of 

involvement or perceived degree of control over the health of the child Another 
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such behavior is breast-feeding history. Mothers who truly believe that breast

feeding will make a positive difference in the health of the child may be more 

likely to engage in such behavior. No ethnic x BF! interaction effect was found. 

However, the main effect differences indicate that the obese children had lower 

BFT's than did the nonobese. A third behavior, caffeine consumption during 

pregnancy is another possible indication of maternal beliefs that behavior will 

translate to future health of the child. Though the literature is not clear on the 

effects of caffeine intake during pregnancy (181-185), it is commonly perceived 

that this substance should be avoided. Information is not available concerning the 

amount of prenatal care in the MA obese compared with the nonobese. Future 

research should examine the possibility that mothers of obese MA children receive 

less than adequate prenatal care, and if so, whether care was unavailable or 

whether the mother did not avail herself to it. 

Another potential indicator of maternal involvement in health management 

is the high weight gain during pregnancy of the mothers of WH95 MA obese 

children. The etiology of this high weight gain is uncertain. It is possible that 

those gaining more weight were less physically active than those who gained less 

weight. It is also possible that the hormonal milieu associated with pregnancy 

promotes greater weight gain in some people, perhaps through an hypothesized 
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(186) impairment in satiety secondary to insulin resistance developed or worsened 

during pregnancy. This could be a result of genetic programming and may occur 

in those with greater genetic risk for development of obesity. It would follow that 

the offspring would also be at greater genetic risk for development of obesity. 

Such hypotheses should be examined in detail in future research. 

Parental Involvement and Acculturation 

It appears that many obese MA children may be given greater responsibility 

concerning management of their own behavior and health while yet too young to 

make appropriate decisions. They may require more parent-imposed boundaries 

of behavior than they are receiving. Lack of adequate parental involvement could 

also contribute to inordinately long hours in front of the television, development 

of undesirable dietary habits, and poor study habits. 

The parents of the ''too comfortable child" described by Mellin and Frost 

(180) tend to have low expectations, provide inadequate boundaries for the child, 

and allow the child to have too much power in the family. Many mothers of the 

MA obese children who were unwilling to wear the activity monitor appeared to 

have some of these tendencies. Parent-child enmeshment is common for this cause 

of child obesity. Excessive food, television or reading may be used to diminish the 
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child's feelings of isolation created by impaired parent-child intimacy. 

It has been reported (187) that children experiencing difficulties in primary 

school are more likely to develop obesity later in life. Perhaps this is partially due 

to lack of parental involvement in the education process. Parental involvement in 

the child's education would be an important variable to examine in future studies 

of obese school children. These health behaviors (BFI, r=-0.33, p=0.001; vitamin 

supplementation, r=-0.24, p=0.023; caffeine intake during pregnancy, r=-0.42, 

p<O.OOI; and presence of a smoker in the household, r=-0.42, p<O.OOI) are all 

inversely correlated with educational level of the mothers. However, these factors 

were associated with obesity in the child, while level of educational attainment by 

the mothers of obese MA children was not different from that of the nonobese MA. 

This implies that culture or some other factor may be influencing parenting style 

among parents of the obese MA children. 

It has been well-documented that treatment of childhood obesity must 

involve the family (163, 165, 188) and that it requires strong parental support 

(189). These data and observations suggest that parental involvement and support 

of the child from the beginning (prenatally) may prove to be important for obesity 

prevention. The increases in pediatric obesity observed in the MA population may 

be related in part to cultural differences in parenting styles as they adapt to the 
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U.S. society. It has been reported (133, 134) that lack of parental involvement 

with 9-10 year-old children is related to subsequent development of overweight 10 

years later. Observations from the present study suggest that obesity as a possible 

effect of an uninvolved parenting style may be manifested much earlier. In order 

to verify this hypothesis, longitudinal studies examining early parental involvement 

and support are needed A secondary explanation is that there are some metabolic 

consequences related to caffeine consumption during pregnancy, breast-feeding, 

passive smoking and vitamin supplementation which alter the child's risks for 

obesity. 

In addition to its positive correlation with obesity, acculturation is also 

correlated with hours of television viewed (1-0.42, p=0.004) among the MA, yet 

television viewing was lower among the Anglos than among the MA. This is 

further evidence that in the process of acculturation, many MA adopt unhealthy 

behaviors to a far greater extent than are common to the Anglos who are native to 

the culture. This has been shown to be a problem among MA for illicit drug use 

(160), alcohol use (158) and low birth weight (159). If first-generation 

immigrants could be educated concerning key areas of concern, perhaps 

subsequent generations would not as easily develop the poor health habits which 

are more common to the acculturated MA. 
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Education and Socioeconomic Status 

Results indicate that in the homes with a father. having a less educated 

father is a risk factor for obesity at the 95th percentile level of both weight-for

height (WH95) and skinfolds (SF95). This is particularly a problem for the MA 

children for whom paternal educational level was reported Education of the 

mothers was not a risk for obesity for these children. in part due to the fact that few 

MA mothers of obese and nonobese alike had completed much education beyond 

high school. Educational attainment of the father is more strongly associated with 

obesity than is SES. suggesting that it is the major component oflow SES that is 

associated with greater risk in the MA children. Because acculturation of the 

mothers is negatively correlated with education of the fathers in those 34 subjects 

with fathers at home. it is difficult to separate out the degree to which each impacts 

the development of obesity in the child Perhaps higher education of the fathers 

is somewhat protective against familial acquisition of some of the less healthy 

behaviors that often accompany accultmation to the U.S. society. Another question 

to examine is whether acculturation in some way decreases the motivation for 

obtaining more education in some MA males. 



1.62 

Obesity Criteria 

It is apparent that the definition of obesity is critical in interpreting data on 

obesity in children. In fact, different conclusions may be reached using different 

criteria (14). As illustrated in Table 31, similar trends were identified, though 

statistical significance was rarely achieved, for a given independent variable at all 

indicators of obesity. 
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TABLE 31 

Statistical Significance and Main Effect Differences According to Obesity Criteria 

85th 85th 95th 95th 

Percentile Percentile Percentile Percentile 

WttHt Skinfolds WtlHt Skinfolds 

p p p p 

Father's educational level NS NS 0.003 (-) 0.038 (-) 

Television hours NS 0.009 (+) 0.070(+) 0.009(+) 

Physical activity rating 0.027 (-) <0.001 (-) 0.006 (-) <0.001 (-) 

Prenatal caffeinated beverages 0.006 (+) NS <0.001 (+) 0.037 (+) 

Weight gain during pregnancy 0.019(+) 0.063 (+) 0.012(+) 0.036 (+) 

Breastfeeding index NS NS 0.031 (-) NS 

Mother's body fat percentage NS NS 0.053 (+) NS 

Mother's BMI 0.073 (+) 0.011 (+) 0.001(+) 0.002 (+) 

Father's BMI NS 0.019(+) 0.001(+) 0.024(+) 

Mean Parent BMI 0.089 (+) 0.003 (+) <0.001 (+) 0.040 (+) 

Child's skinfold ratio (lnSlT) <0.001 (-) <0.001 (-) <0.001 (-) <0.001 (-) 

Child's abdomen/hip ratio NS 0.025 (+) 0.060(+) 0.062 (+) 

Child's fat-free mass (kg) <0.001 (+) <0.001 (+) <0.001 (+) <0.001 (+) 

'" Level of significance of difference between obese and nonobese as measured by ANOV A. 

Symbols in parentheses indicate whether the value was greater (+) or lesser (-) among the obese. 
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The definition of obesity chosen affects sample size in the obese and 

nonobese groups (Table 18). Interaction effects were rarely found for the SF95 

obesity criteria due to the small sample size in the obese groups, particularly for 

the Anglos. Despite the larger sample size in the obese groups achieved when 

WH85 was used as the criteria for defining obesity, the fewest associations were 

noted - presumably because of inappropriate classification of some children as 

obese. Given the present data and sample size, it would be difficult to choose only 

one criteria for obesity classification since one or more associations would be lost 

given the p<O.05 cutoff defining significance. Skinfolds were especially related 

to hours of television viewed, while WH95 was more sensitive to BF!, mother's 

body fat percentage, and prenatal intake of caffeinated beverages. Using WH95 

or one of the skinfold criteria would minimize the false positives that can be a 

problem when WH85 is used, making most of the children in the obese group truly 

obese. Using WH95 in combination with either SF 85 or SF95 would be preferred 

given smaller sample sizes so skinfold data could be used to reflect more 

information on body composition and body fat patterning. 

With respect to the original six hypotheses; results were equivocal for 

hypothesis one. Though a trend was present suggesting that the obese are less 

physically active than the nonobese, no significant difference was found between 
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Caltrac measurements for obese and nonobese. This was partially due to poor 

compliance of many obese subjects. Physical activity ratings by the mothers did 

show that the obese were less physically active than the nonobese. Results 

relevant to hypothesis two were also equivocal. MA children did have 

significantly lower Caltrac scores than Anglos. Conversely, mothers of the MA 

children rated the activity level of their children higher than did mothers of the 

Anglo children. 

Hypotheses three and four were confinned Obese Anglo and MA children 

view more television than their nonobese counterparts, and television viewing time 

is greater among the MA children compared with Anglo children. 

Information available in this study support the assertion that mothers of 

obese children are less aggressive in managing the health of their offspring. 

Particular differences were noted among the obese MA children, whose mothers 

had higher prenatal weight gains, and higher prenatal intakes of caffeinated 

beverages. The obese MA children were less likely to receive vitamin 

supplementation from their mothers and they viewed television more frequently, 

suggesting a possible link with lack of maternal restrictions on television. Obese 

children are more likely to live in a household with someone who smokes. In most 

cases the smoker was the father, suggesting that paternal attention to health is also 
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compromised for obese children. Hypothesis six is supported by findings in this 

study. Acculturation of MA mothers to the Anglo society is correlated with some 

behaviors associated with attention to health-related issues for their children. 

Television hours and maternal prenatal weight gain were correlated with 

acculturation. Physical activity rating was negatively correlated with acculturation. 

Prenatal cafIeinated beverage consumption had a weak positive correlation and 

BFI had a weak negative correlation with acculturation. 

Multiple regression analyses revealed that the five-factor health variable 

used to represent parental attention to health, Caltrac score and television viewing 

hours were the strongest predictors of the child's estimated percent body fat, being 

more important than ethnicity, age, sex, energy intake and flavored drink 

(including soda pop) intake. 

Both MA mother and child demonstrated a greater truncal distribution of 

body fat, particularly among the obese. Of the four indicators of obesity used, a 

greater number of significant relationships was found using WH95 and SF95. 
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CHAPTER 5. SUMMARY AND CONCLUSIONS 

Summary 

The focus of this investigation was to identify behaviors associated with 

obesity in Anglo and Mexican-American children ages 3-7 years. Because of the 

particularly high rates of obesity in MA children, a second goal was to identify 

particular obesity-related behaviors among the MA children specifically, which 

may be related to the manifestation of the obese phenotype in those genetically 

predisposed 

The first area of focus was to describe the dietary intakes of obese and 

nonobese Anglo and MA children, and to identify the impact of maternal 

acculturation on dietary intake. The following five hypotheses were tested: 

1) Energy intake among MA children is greater than that among Anglo children; 

2) When compared with Anglo children, the diets ofMA children are lower in 

fruits and vegetables and higher in fat; 

3) When compared with nonobese children, the diets of obese children are less 

nutrient-dense; 

4) Protein, vitamin, and mineral intakes of MA children are lower than those of 

Anglo children. 
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5) Dietary quality for the MA children deteriorates with increasing acculturation 

of their mothers to the U.S. society. 

The second area of focus was physical activityrmactivity and its relation to 

ethnicity and obesity. With regard to this, the following hypotheses were tested: 

1) Obese Anglo and MA children are less physically active than nonobese 

children; 

2) Overall, MA children are less physically active than Anglo children; 

3) Obese Anglo and MA children view more television than their nonobese 

counterparts. 

4) Television viewing time is greater among the MA children compared with Anglo 

children. 

In addition, selected parental factors for each of the groups, including 

maternal acculturation to the U.S. society, maternal attention to some health

related behaviors and parental anthropometry, were explored The following 

hypotheses were examined: 

1) Mothers of obese children are less aggressive in managing the health of their 

offspring manifested by: higher consumption of caffeinated beverages during 

pregnancy, lower breastfeeding index, less frequent vitamin supplementation, 

smoking in the household and during pregnancy and higher weight gain during 
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pregnancy; 

2) Acculturation of MA mothers to the Anglo society negatively affects their 

attention to health-related issues for their children. 

Finally, results using four different indicators of obesity (two levels of a 

skinfold indicator and two levels of a weight-for-height indicator) were compared 

using NCHS standards. 

Results indicate that energy intake among MA children is greater than that 

among Anglo children. MA children eat more fat exchanges per day than Anglo 

children. The diets of MA children are higher in fruits and vegetables, though 

Anglos eat more vegetables relative to energy intake. Except for calcium, the MA 

children have greater intakes of the vitamins and minerals examined Protein 

intake is also higher in the MA children. MA children have higher intakes of 

sweets and sweetened drinks, including soda pop, and higher intakes of some fast 

foods including french fries and pizza Dietary quality with respect to vitamin C 

and vitamin A becomes poorer with age among the MA children, while fat and 

caffeine intakes increase. Obese children ingest more diet soda pop than the 

nonobese. 

The obese are rated less physically active by their mothers and they daily 

spend at least 1.5 more hours watching television than the nonobese. MA watch 
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about 20 minutes more television per day than the Anglos and they had lower 

hourly Caltrac scores. The MA mothers rated their children to be more physically 

active than did the Anglo mothers. The obese were breast-fed less. Fathers of 

obese children, especially MA obese, are less educated than fathers of the 

nonobese. Obese children are more likely to live in a household where someone 

smokes. Mothers of the obese, particularly the MA obese, gained more weight 

and consumed more caffeinated beverages during pregnancy. Obese MA are much 

less likely to receive vitamin supplements than the nonobese MA. MA children and 

their mothers have a more centralized adipose tissue distribution. 

Mothers of the MA obese are more acculturated to the u.s. society. 

Acculturation is negatively correlated with the intake of several nutrients, as well 

as vegetable servings and milk servings. It is positively correlated with caffeine 

consumption. Maternal acculturation is correlated with child television viewing 

(r=0.43) and maternal weight gain during pregnancy (r=0.32). It is negatively 

correlated with child physical activity rating by their mothers (r=-0.37). Both MA 

mother and child demonstrate a greater truncal distribution of body fat, particularly 

among the obese. 

Multiple regression analysis showed that a five factor health-related 

behaviors variable (representing prenatal caffeinated beverage intake, smoker in 
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household, prenatal weight gain, vitamin supplementation and breast-feeding 

index), Caltrac score, and mean hours of television viewed per week were three 

variables which significantly contribute to the prediction of body fatness with a 

multiple regression equation, accounting for 34.4% of the variance in the child's 

percent body fat Adding ethnicity, sex, age, energy intake and flavored drink 

intake did not significantly increase the predictive value of the multiple regression 

equation. 

Conclusions 

Few dietary differences were identified between obese and nonobese, 

though several differences were found between MA and Anglo children. Some of 

the dietary behaviors of the MA which may increase risk for obesity in those with 

a genetic predisposition include: higher energy intake, higher fat intake, higher 

intakes of sweets and sweetened drinks, including soda pop, and higher intake of 

fast-foods including french fries and pizza 

Lower physical activity, characterized by more time in front of the 

television, is likely to contribute to the greater prevalence of obesity among the 

MA. Educational attainment of the fathers and attention to some health-related 

behaviors by the mothers are suggestive of a role of lack of parental support in 
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development of obesity in some children. Risks for obesity, poor diet, physical 

inactivity and maternal prenatal weight gain are increased with acculturation of the 

mothers to the U.S. society. Results from this study suggest that the greater 

prevalence of obesity observed in MA children has its roots in early childhood and 

may even begin with maternal attitudes and behaviors prenatally. Health behaviors 

and physical activityfmactivity were more important predictors of body fatness 

than were dietary variables. 

Of the four indicators of obesity used, WH95, in combination with a 

skinfold indicator such as SF85 or SF95, provides a means for identifying more 

relationships than only one indicator, particularly with smaller sample sizes. 

Implications for Future Research 

These findings provide information concerning potential foci for future 

research as well as for education and intervention programs for MA. Longitudinal 

studies beginning with pregnancy, examining indicators of maternal support of the 

child and subsequent body fatness are in order. Perhaps prenatal education 

concerning risk factors would be appropriate for mothers at high risk of having an 

overweight child Research evaluating the effectiveness of education programs for 

high risk families is needed 
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APPENDIX A. HUMAN SUBJEcrs APPROVAL LEITER 

l'-:iooMac-

March 21, 1991 
1"N.~IIId~SZAl T __ an4 

_ ... ::a= 
Jacqueline Blank Sherman, Ph.D. 
CCll.aqe of Nursiftq 
Aruona Heal~ Sciences can~er 

(II1II t.ZW7n ar~ 

RE; DC MI.' DOllL!llGE, FUDING PRAC'na:s AND VAI.tJl:S R!t.ATED TO 
OlESrrY IN MEXICAN AMEUCAH PRESCHOOL CHIIJ)REN 

Dear Dr. Shenan: 

We received yoar 19 Mardl 1991 le=er and accaapanyil'sq ~evisad 
ccmsallt fOal, ~evuad ... ant fOal, ravisaci c!i.scl.&ilHr, eel sDlple 
quasUozmair .. fo~ your aboVe rateram:e:l projec=. CbanIJu involve: 
1) _ izu:l~icm of a 24-hOur c1ia~ rec:al.l. aDd foCle! frequency 
qu&Sti.oDDaire; 2) April Dean, dac:aral c:anctidate, will use ~ 
adlU.tiClll&l. iDfo:u:tion for her cU.saartauOft project; 3) waist ami 
hip c1.rc:aaferencu will be pU'fClftlaci OIl bOth 1DCI~er &Dei cb.ilc1; ami 
41 __ c:Ailcl _will. _wear a ·C&l.~c·- a=alarc:aae~er for 24 hClars fo~ 

uaaura.Dt of ~ysical activity. Approval. fClr thue c:b.&nIJ" is 
tJraZltad. affective 21 Mardl 1991. 

!'he Huaan Subje=- CcIaIittee (Institutional. Review Boarc!) Clf the 
thUversity of Arizona has a c:urren~ assurance of COIIpliance, nUliber 
K-1.233, vtlich is on file wi~ the Depart:mant of Health anc1 BUIIan 
Services anc1 covers this activity. 

Approval is «;ranted wi~ the Wld~q that no further cb.anqu 
or aclcUtions will be II&de either to the procec:tu:u followed or to 
~e COnsent fon(s) used (copiu of vDic:h ve have on file) witb.Clu~ 
the Jcnowladqe uu! approval of the Huaan Subje=s COlllUttee uu! your 
CClleqe or DepartlllenUl Review Ccmaittee. Any ~ueucb. ~elatec1 
physical o~ psychololJical harm to any subjec= mus~ also be ~.portad 
to each committee. 

A university polley ~equires that all siqned. subject consent fons 
be kept in a penanent file in an u_ c:tuiqnated for that purpClse 
by the Deparuent Heac1 o~ compual:»le authClrity. 'rb.is will .. sure 
their accu.l.l:Iility in the event that university official.s ~equire 
the iDfClnation and the principal investiqator is unavailable fo~ 
scnae reason. 

Sincerely yClurs, 

(;.{lr,· .... r;S~ 
William F. Denny, K.D. 
Chairman 
Human Subjects committee 

WFO:rs 

cc: Depar:=en~al/Cclleqe Review cc==ittee 
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APPENDIX B. PARENT'S CONSENT 

Title: Obesity in Anglo and Mexican American Children 

You are being asked to voluntarily take part in the above titled research J!roject. The 
reason for thiS is to look for feediilg practiCe¥!hYsiCal activity, g~etic inlluences, and 
other behaviors that may contribute to overwel t in preschool cliildren. 
To help decide ifhelshe IS overweiaht, your chil Will be weighed and measured in hislher 
clothes without shoes. Weight Will be measured on a balaiice beam or digital scale and 
stan~i height will be measufed using a measuring board. Mid up'per arm, waist, and hip 
circ erences will be measured With a measuring tape. rriceps (upper arm} ana 
subscapular (shoulder blade) skinfold thickness will De measured With a caIiver. Your 
suprailiac (hip) skinfold wiIf be measured. This measurement instrument will not cause 
haIm or disComort to you or your child. Before your child is measured, the researchers 
will show himlher how it will be done. This method is like a pinch but will not p~cture 
or bruise the skin. The height, weiJ!ht, arm. waist, hip and skinfold thickness 
measurements will all be performed on die same day by the researchers. This will take 
place in your home or at your WIC clinic and will take about 10 minutes. 

Your child will be asked to wear a "Caltrac" device on hislher belt for 24 hours (except 
while bathing). This device is an accelerometer and will be used as an indicator of pnysicaI 
a¢vity lever You will be shown the device and it will be explained to you and your child. 
This Will cause no harm or discomfort to your child. 

You and your child may ask questions and receive answers to your questions at any time. 
You may decide without risk at any time not to take.part in the study. Your WIC benefits 
will not be affected by J!.articipation or lack of partiCIpation. All information collected will 
remain confidential. There IS no cost or payment for your child's participation. 

"I have read the above Parent's Consent. The nature and risks of the measurement 
procedure of my child have been explained to me. I also understand that my child will 
receive an e~13nation of the measurement procedure and will be asked whether he/she 
wishes to participate. I understand that the researchers will determine whether my child 
tmderstands the procedure before it is performed. If my child does not wish to participate, 
hislher care and benefits will not be affected. I agree to allow the researchers to use 
information in my ~s WIC file for this project. I understand that the information 
gathered in this study may be reported at some future time in summary form. " 

Parent or Guardian 

Witness 

Investigators: 

Date 

Date 

~ril Hancock Dean, M.S., R.D., 
Jacqueline Blank Sherman, Ph.D., R.N., 
M~ Alexander, Ed.D' l R.N. 
College ofNursmg, Umversity of Arizona 
Tucson, AZ 85721 (602) 626-6154 
and Tim Lohman, Phl>. 
Exercise and Sport Sciences, University of Arizona 
Tucson, AZ 85721 (602) 621-2004 
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APPENDIX C. CHILD'S ASSENT 

Title: Obesity in Anglo and Mexican American Children 

We are asking you to help with a project about why some pe0R!:s who are three to five 
years old gain more weU!ht than others. You will be weighed on . doctor's scale. Then 
we will find out how talf you are by using a measuring board. (This will be demonstrated 
by the researchers.) After we find out how much you wei~ and how tall you are, we will 
measure how ~ig your arm is with a measuring tape and this caliper. -(Caljper will be 
shown to each child and will be demonstrated by the researchers on each other.) This feels 
like a pinch. Do you understand? We will alsO measure how big your waist and hips are 
using the measunng tape. Next you will be asked to wear a little device on a belt around 
your waist for a diy. 

"The above has been explained to me and I will be involved in this research study. I can 
change my mind and nothing bad will happen to me." 

Child (sign X or name) Date 

Witness (other than investigator) Date 

Investigators: ~ril Hancock Dean, M.S., R.D., 
Jacqueline Blank Sherman, Ph.D., R.N., 
M8!Y Alexander .. Ed.D.; R.N. 
College ofNursmg, Umversity of Arizona 
Tucson, AZ 85721 (602) 626-6154 
and Tim Lohman, Ph». 
Exercise and Sport Sciences, University of Arizona 
Tucson, AZ 85721 (602) 621-2004 
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APPENDIX D. DISCLAIMER 

Title: Obesity in Anglo and Mexican American Children 

The p'UIpose of this p'rQject is to identifY factors that contribute to the development 
of overwei2ht preschool cbilQren. An interview will be conducted with each mother 
whose child" was selected to participate in the project. She will also be weighed on a 
balance beam or ~ scale and measured using a hetght measuring board. Her waist and 
hiD circumferences Will be measured using a measuring_tape. The interview and measuring 
will take place in the home or at the WIe-clinic and will tike less than 1 hour. In addition, 
each mother will cOq>lete a food frequency questionnaire and 24 hour dietary recall for 
the child. The child Will wear a "Caltrac" accelerometer for 24 hours to determine level 
of physical activity. 

You are being asked to voluntarily give your opinion on the statements in these 
questionnaires. By resp'onding to the questionnaire~ you will be giving your consent to 
parti~ate in the study. ~ our name willoe kept confidential and will never be used when 
results of the study are rep()!led. You may choose not to answer some or all of the 
qt!estions, if you so desire. -whatever you decide, your family's WIC benefits will not be 
affected in any way. Your questions will be answered by the researchers. You may 
withdraw from the study at any time. There are no known risks and all information will 
~ ~onfidential. A copy of the disclaimer will be available to you at any time during 
this proJect. 

Investigators: ~ril Hancock Dean, M.S., R.D. 
Jacqueline Blank Sherman, PhD, RN 
M8!Y Alexander) EdD, RN 
College ofNursmg 
University of ArizOna 
Tucson, AZ 85721 
(602) 626-6154 

and 
Tim Lohman, Ph.D. 
Exercise and Sjl()rt Sciences 
University of Arizona 
Tucson, AZ 85721 
(602) 621-2004 
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APPENDIX E. ACCULTURATION RATING SCALE FOR MEXICAN
AMERICANS 

Where more than one answer seems appropriate, the subject or rater should 
base her choice, ti best IJ(&ible, on what would be most correct under normal 
circumstances or under most conditions. Circle the number next to the 
answer that best frts the question. 

1. What language do you speak? 

~~ 
~~~\~h S~~Kish, some En lish 

c Spanish and English equ~y (bilingual) 
Mostly English, some Spanish 

e English only 

2. What language do you prefer? 

~l 
~c:\~h S~~iSh, some En Iish 

c Spanish and English equ~y (bilingual) 
d Mostly English, some Spanish 
e English onI y 

3. How would you identify yourself! 

~l 
Mexican 
Chicano 

c Mexican-American 
d Spanish American, Latin American, Hispanic American, American 
e Anglo American or other 

4. Which ethnic identification does (did) your mother use? 

~l 
Mexican 
Chicano 

c Mexican-American 
d Spanish, Hispanic, Latin American, American 
e Anglo Amencan or other 



5. Which ethnic identificatior. does (did) your father use? 

~l 
Mexican 
Chicano 

c Mexican-American 
d Spanish. Hispanic. Latin American. American 
e Anglo American or other 

What was the ethnic origin of the friends and peers you had. as a child 

6. up to age 6? __ (use codes a-e below) 

7. from 6 to 18? (use codes a-e below) 

[a] Almost exclusively Mexican. Chicanos, Mexican-Americans (La Raza) 

[b] Mostly Mexican. Chicanos, Mexican-Americans 
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[c] About equally Raza (Mexican, Chicanos, or Mexican-Americans) and Anglos 
or other ethmc groups 

[d] Mostly Anglos, Blacks, or other ethnic groups 

[e] Almost exclusively Anglos. Black, or other ethnic groups 

8. Who do you now associate with in the outside community? 

[a] Almost exclusively Mexican. Chicanos. Mexican-Americans (La Raza) 

[b] Mostly Mexican, Chicanos. Mexican-Americans 

[c] About equally Raza (Mexican, Chicanos. or Mexican-Americans) and Anglos 
or other ethmc groups 

[d] Mostly Anglos, Blacks. or other ethnic groups 

[e] Almost exclusively Anglos, Black. or other ethnic groups 

9. What is your music preference? 

e
a~dl Only Spanish Mostly Spanish 

Egually Spanish and English 
~ostly English 
English only 



10. What is your TV viewing preference? 

~l 
Only programs in Spanish 
Mostly programs in Sj)anish 

c Equally Spanish and English programs 
d ~ostly programs in English 
e Only programs in EnglIsh 

11. What is your movie preference? 

~l 
Spanish-language movies only 
Spanish-language movies mostly 

c Equally Engliso/Spanish 
d English-language movies mostly 
e English-language movies only 

12. Origin 

[a] Where were you born? 
_ Mexico _ U.S. _ Other 

[b] Where was your father born? 
_ Mexico _ U.S. _ Other 

[c] Where was your mother born? 
_Mexico _U.S. _Other 

[d] Where was your father's mother born? 
_Mexico _U.S. _Other 

[e] Where was your father's father born? 
_Mexico _U.S. _Other 

[f] Where was your mother's mother born? 
_Mexico _U.S. _Other 

[g] Where was your mother's father born? 
_Mexico _U.S. _Other 
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On the basis of the above answers. circle the generation that best applies. 

[a] 1st generation = born in Mexico or other country 
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[b) 2nd generation = born in U.S .. either parent born in Mexico or other country 

[c) 3rd generation = born in U.S .• both parents born in U.S. and all grandparents 
born in Mexico or other country 

[d) 4th generation = born in U.S. and at least one grandparent born in Mexico or 
other with remainder born in the U.S. 

[e) 5th generation = born in U.S. and all grandparents born in U.S. 

13. Where were you raised? 

al In Mexico only 
b Mostly in Mexico. some in U.S. 
c Equally in U.S. and Mexico 
d ~ostly in U.S., some in Mexico 
e In U.S. only 

14. What contact have you had with Mexico? 

~l 
Raised for one year or more in Mexico 
Lived for less than 1 year in Mexico 

c Occasional visits to Mexico 
d Occasional communications (letters, phone calls. etc.) with people in Mexico 
e No exposure or communications wiili people in Mexico 

15. What is your food preference? 

Mostly Mexican food. some American 
c About equally Mexican and American 
d Mostly American food ~l 

Exclusively Mexican food 

e Exclusively American food 

16. In what language do you think? 

~l 
~~ltl ~n i~PS;!~Sh 

c Equally in English and Spanish 
d Mostly in English 
e Only In EnglIsh 



17. Can you read spanish? _ Yes _ No 
Can you read English? _ Yes _ No 

Which do you read better? Rate the yourself on the following continuum. 

~l 
~:~~ ~~~~~~~~r than English 

c Reads both Spanish and EQghsh equally well 
d Reads English better than Spanish 
e Reads onfy English 

18. Can you write in spanish? _ Yes _ No 
Can you write in English? _ Yes _ No 

Which do you write better? Rate yourself on the following continuum. 

~l 
Write only Spanish 
Write Spanish better than English 

c Write both Spanish and E(!ghsh equally well 
d Write English better than Spanish 
e Write onry English 
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19. If you consider yourself a Mexican, Chicano, Mexican-American, or member 
of La Raza, how much pride do you have in this group? 

Moderately proud 
c Little pride ~l 

Extremely proud 

d No pnde but does not feel negative toward group 
e No pride and feels negative toward La Raza 

20. How would you rate yourself? 

~l 
Very Mexican 
Mostly Mexican 

c Bicultural 
d Mostly Anglicized 
e Very Anglicized 
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APPENDIX F. DEMOGRAPmC INFORMATION 

1. Mother's (your) genetic background: 

Mother's mother: 

a. Anglo 
b. ~anic 
c. Nattve American 
d. Mixed 
e. Unknown or other -------------------
Mother's father: 

a. Anglo 
b. ~anic 
c. Nattve American 
d. Mixed 
e. Unknownorother __________________ __ 

2. Biologic father's genetic background: 

Father's mother: 

a. Anglo 
b. ~anic 
c. Nattve American 
d. Mixed 
e. Unknown or other ____________________ _ 

Father's father: 

a. Anglo 
b. ~anic 
c. Nattve American 
d. Mixed 
e. Unknown or other ____________________ _ 

3. Does biologic father live with child? Yes No 

4. Ifnot, how long did he live with child? 

Months -------------

5. About how many hours does your child watch TV per day? 

__ Hours per day on weekdays __ Hours per day on weekends 
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6. Does your child ever eat while watching TV? Frequently Sometimes Never 

7. About how many hours does your child pIayvideo games per day? 

__ Hours per day on weekdays __ Hours per day on weekends 

8. How many hours of sleep does your child get per 24 hours? (including naps). 

__ hours at night __ nap hours 

9. How many hours of sleep do you get per 24 hours? __ Hrs. 

10. Does your child have any serious or chronic illnesses? (including diabetes, TB, 
hepatttis, etc.) 

Yes No 

If yes, please specify: ___________ _ 

11. Has your child ever been hospitalized? 

Yes No 

If yes, please explain: ____________ _ 

12. Does your child go to daycare or school? 

Yes No 

If yes, how many hours per week? __ . _ hours 

13. Does your child go to a babysitter on a regular basis? 

Yes No 

If yes, how many hours per week? __ . _ hours. 



14. Does anyone in your household smoke? Yes No 

If yes, who and how many cigarettes per day? 

Mother Father Grandparent Sibling Aunt Uncle Non-kin adult 

Total Cigarettes per day from all smokers __ 

15. Did you smoke during pregnancy? Yes No 

If yes, how many cigarettes per day? __ 

16. Did you consume caffeinated beverages during pregnancy? 

Coffee Yes No Cups per day __ 

Tea Yes No 

Cola Yes No 

Cups per day __ 

Cups per day __ 

17. Where did you attend High School? 

a. U.S. 
b. Mexico 
c. Other 

18. Approximately how many times has your child been ill in the past 12 months? 

19. How much weight did you gain during the pregnancy? 

______ pounds 

20. Does your child take a vitamin or mineral supplement? 

Type __________ How often? ___ times per week 

21. How often does your child play outdoors? 

_____ days per week 
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22. How would you classify your child's current level of activity? 

a. Sedentary (Gets very little exercise. For example, spends most free time 
sitting, watching TV or reading.) 

b. Slightly Active (Gets some exercise. For e~le, when not in school 
spends more time in active play than in reading or 

c. Active 

watching TV.) 

(Is involved in jJro.grammed exercise two or three times per week 
or spends mucli ofbis or her time every day actively riding a 
bicycle. Rarely watches TV or plays VIdeo games. J 



APPENDIX G. ANTHROPOMETRIC DATA 

Subject ID __ _ 
Date _____ _ 

Mother 

Weight ___ 0 _ pounds 

Height __ 0 _ inches 

Mid-arm circumference em 

Triceps skinfold __ 0 _ mm __ 0 _ mm mm 

Subscapular skinfold __ 0 _ mm __ 0 _ mm __ 0 _ mm 

Suprailiac skinfold __ 0 _ mm __ 0 _ mm __ 0 _ mm 

Waist em --- -
Abdominal em 

Buttocks em 

Rater Visual Rating Scale 1 2 3 4 5 6 7 8 9 

Subject Personal Visual Rating Scale I 2 3 4 5 6 7 8 9 

gmg 
Weight ___ 0 _ pounds 

Height __ 0 _ inches 

Mid-arm circumference cm 

Tricepsskinfold __ o_mm __ o_mm __ o_mm 

Subscapular skinfold __ 0 _ mm __ 0 _ mm __ 0 _ mm 

Waist em --- -
Abdominal em 

Buttocks em 
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Rater Estimation ofChiId's Bouy Fatness: 

Very Underweight Underweight Average Overweight Obese 

Mother's Estimation ofChiId's Body Fatness: 

Very Underweight Underweight Average Overweight Obese 

Bioloiic Father 

Estimated height __ . _ inches 

Estimated weight ___ pounds 

Actual height __ . _ inches (if available) 

Actual weight ___ . _ pounds (if available) 

Visual rating scale I 2 3 4 5 6 7 8 9 

Non-biololPc Father or Adult Male in Household 

Estimated height __ . _ inches 

Estimated weight ___ pounds 

Actual height __ . _ inches (if available) 

Actual weight ___ . _ pounds (if available) 

Visual rating scale 1 2 3 4 5 6 7 8 9 
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APPENDIX H. 14-HOUR RECALL 

Ouestions 

What was the first thing your child ate or drank after getting up yesterday moming? 

Was this breakfast? Ifnot, what did he/she have for breakfast? 

Did he/she eat or drink anything after breakfast and before lunch? If so, what? 

What did he/she eat and drink for lunch? 

Did he/she eat or drink anything after lunch and before dinner? If so, what? 

What did he/she eat and drink for dinner? 

Did your child eat or drink anything after dinner and before going to bed? If so, what? 

Can you remember anything else your child may have eaten or drunk yesterday? 

Cups ofwater per day ____ _ 

Food Item Amount Mealor Snack 
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APPENDIX L FOOD FREQUENCY QUESTIONNAIRE 

Children's Nutrition Questionnaire 

What Has Your Child Been Eating Lately? 

During the past 4 weeks. how often did your child 
eat a serving of each of the foods listed here? 

Mark oBly ODe X for each food 

, ........ 
Nurnbe-oltimes I 0 I 1-3 

Milk 

Hot chocolate 

0Ieese. olain or in sandwiches 

YOIIUrt 

Ice cream 
I Puddin2 

j 

What kind of milk do you drink? 

whole [ 1 lowfat [ 1 skim [ 

.i Oram!e 

I Oram!e iuice 

Apple juice 

I I 
I I 
I I 
I I I 

1 L 
I I 

, ........ 
NUIIIber 01 times I 0 I 1·3 

I 
I I 

1 
I Other fruit drinks (Hi-C. Kool-aid ~ ) , 

Banana j 
ADDie or aoolesauce I I 

I GraDes I 
Peaches i I 
Strawberries I I 

I Cantalouoe ! I 
i Watermelon I j 
I Pineaoole i I 
1 Raisins ! I 

adI-a 
1 I 2-4 I !Mi 

I 
! 
I 
I 
I 
I 

adI-a 
1 I 2-4 I !Mi 

I 

I I 

I 

I 

I I 

I I 

~-------------ID ______________ _ 
Date _________ _ 

~----------
~--------------
Respondent 

Mother [ 1 
Other [ 1--------

ada..., 
1 12-31~1S. 

I 
I I 

I 

I 

ada..., 
1 12-3 I ~ s. 

I , I 
T 
I I 
I 
I I 
I 
I 
I 
I I I 
1 
! I I 
1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

o 

0 



Mark only ODe X for eacb food 

Haw oIten did your chiJd eat aieWIg of these loads during !be put 4 weeks? 

I "'4'" eedlweek udaday 

Number of limes I 0 I 1-3 I 2..f ~ I 12-3~4-51 S. 

Cam L 
Peas (canned. frozen. or freshl I I I I 
Tomatoes I 
Peppers (~ red. hot) I 
Carrots I 
Broccoli I I I I I 
Green beans l 
Spinach I I I I I i 

Greens (mustard. turnip. collards) i 
I SQuash. orange or winter I I I I I i I 

French fries. fried potatoes I I 
I Potatoes (baked. boiled. or mashed) I I I I I I I 
Sweet DQtaloes or~ I 

1 ,.. or coleslaw I I I I I 
Lettuce salad I 

I Salad Ule»ill~ or mayonnaise I I 

o 
! ! ... 4 ... eecIIweek udaday 

Numbero/Iimes I 0 I 1-3 I 12..f1~ 112·314-51S. 

i Olios (potato. corn. others} 
I I I I I Nuts 

I Cookies or brownies 

Cake or I I I 
Pie (pumpkin. sweet potato. or SQUaSh) 

Other pie I I 
Jel10 

I Chocolate cangy I I I I 
Othercandv 

I Tea I i I I 
Soft drinks 

I SUj/ar·free soft drinks I I I I ! I I 

Copynaht 1991. tWvInI School 01 Public: Health 2 

I 

1.90 

20 

21 

22 

Z3 

24 

2S 

26 

rr 
28 

29 

30 

31 

32 

33 

34 

3S 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 

D 



Mark only ODe X for each food 

How often did your child eat a S8IIing of these foods during the past 4 MeIcs? 

I jlu .. wb eKltWftk e8dlday 

Number of ames ! 0 I 1·3 1 i 2-4 I SO 112·314-51S. 

Baked beans or chili beans I I I 
Other dried beans. peas. or lima beans I I I I I I 
Rice I I 

. or other pasta with sauce I I I I 
Pizza I 1 
Macaroni and cheese i i I I ! I I 

HotdoRs 
I I I I 

. meatballs. or meatloaf i I I I I ! 
I I 

Cannedbma I I ! I ! 
I Cold cuts (balonev. ham. salami) I I I I I , 

I 

Peanut butter I I I I I I 
I I I Bread. toast. or rolls I I I I I 

or butter I I I 
I OUcken or turkev I : I I I ! I 

Porte dtoDs. roast porte. or ribs I I 
I Steak or roast beef I i I i I I ! I 

FISh I I 
I Liver I I ! ! I i 

I 

Sausqe I I 
Bacon I ! ! I I i 

I I 

Hot cereal or grits ! I I I 
I Cold breakfast cereal I I i I I i 

Donut I I I 
I Sweet roll or muffin I I I I I 

I 

Panc:ake. waffle. or French toast I I 
English muffin or ballel I I I I I I 
Biscuit I I 

I Cornbread or tortillas I I I I I I I 
V~leSOUD I I 
Other soup I I I I I I 

j Crackers I I 

How many eggs does your child eat in one week? - -- - - - - - - - - - - - 0 
I I I I I : ! 

I 

I 

48 

49 

SO 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

12 

73 

74 

75 

76 

77 

78 
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APPENDIX J. ENERGY INTAKES OF OBESE AND NONOBESE ANGLO AND MEXICAN-AMERICAN CHILDREN 

USING THE 85TH PERCENTILE OF WEIGHT FOR HEIGHT AND SKINFOLDS - INTERACTION EFFECTS 

Kcals per Day Kcals per Day Kad PercentofRDA Kcal/Kg Fat-Free Kcal/Kg Fat-Free 

(24 hr Recall) (FFQ) (24 hr Recall) Mass (24 Hr Recall) Mass (FFQ) 

Mat S.D. p MIn S.D. p Mean S.D. p Mean S.D. p Mean S.D. p 

85th Percentile- Wt/Ht 

Anglo Nonobese 1400 343 1455 384 86.8 25.7 95.1 25.6 100.5 37.3 

Anglo Obese 1431 412 1751 444 85.2 27.7 78.2 23.0 97.3 29.7 

MA Nonobese 1781 658 2133 825 99.2 31.2 107.1 30.8 133.5 55.2 

MA Obese 1821 799 1921 800 100.6 45.7 90.2 36.8 97.4 54.3 

Interaction N.S. 0.07 N.S. N.S. N.S. 

85th Percentile-Sklnfold 

Anglo Nonobese 1396 358 1556 457 84.4 24.7 90.3 25.2 101.3 35.6 

Anglo Obese 1479 154 1615 272 97.7 20.1 81.2 31.1 87.0 23.4 

MA Nonobese 1770 623 2059 851 99.1 31.1 104.9 31.1 128.7 61.2 

MA Obese 1907 873 2046 761 103.2 49.4 87.5 39.0 95.6 46.8 

Interaction N.S. N.S. N.S. N.S. N.S. 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 
/-' 
w 
N 



APPENDIX K. ENERGY INTAKES OF OBESE AND NONOBESE ANGLO AND MEXICAN-AMERICAN CHILDREN 

USING THE 95TH PERCENTILE OF WEIGHT FOR HEIGHT AND SKINFOLDS - INTERACTION EFFECTS 

Kcals per Day Keals per Day Kcal Percent of RDA Kcal/Kg Fat-Free Kcal/Kg Fat-Free 

(24 hr Recall) (FFQ) (24 hr Recall) MJWi (24 Hr Reaill) Mass (FFQ) 

Mean S.D. p Mm S.D. p Meat S.D. p MIll S.D. p MIll S.D. P 

95th percentile -Wt/Ht 

Anglo Nonobese 139.6 368 1543 464 86 27 91 26 103 37 

Anglo Obese 1467 374 1659 296 86 25 82 26 88 22 

MA Nonobese 1788 601 2018 801 98 28 105 29 123 55 

MA Obese 1824 924 2057 855 103 53 87 41 104 60 

Interaction N.S. N.S. N.S. N.S. N.S. 

95th Percentile-Skinrold 

Anglo Nonobese 1392 350 1550 452 84.5 24.4 90 25 101 35 

Anglo Obese 1563 557 1701 168 94.3 35.1 77 39 81 22 

MA Nonobese 1773 595 2022 828 98.5 29.7 104 30 125 61 

MA Obese 1928 959 2115 792 105.3 54.2 86 42 99 49 

Interaction N.S. N.S. N.S. N.S. N.S. 

"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 
..... 
U) 

w 



APPENDIX L. FRUIT INTAKES OF OBESE AND NONOBESE ANGLO AND MEXICAN-AMERICAN CHILDREN 

USING THE 85TH PERCENTILE OF WEIGHT FOR HEIGHT AND SKINFOLDS - INTERACTION EFFECTS 

Fruit Exchanges per Fruit Servings per Fruit Exchanges per Fruit Servinp per 1,000 

Day (24HR) Day (FFQ) 1,000 Kcals (24 HR) Keals (24 H R) 

Mean SD p Mean SD p Mean SD p Mean SD p 

85th Percentile- WtIHt 

Anglo Nonobese 1.7 1.7 2.2 1.5 1.2 1.2 1.4 0.9 

Anglo Obese 3.1 3.4 2.7 1.6 2.2 2.1 1.6 1.0 

MA Nonobese 3.1 2.2 4.2 3.1 1.8 1.3 1.9 1.1 

MA Obese 2.3 2.3 4.3 3.1 1.3 1.4 2.2 1.I 

Interaction 0.029 N.S. 0.021 N.S. 

85th Pereentile-Skinfold 

Anglo Nonobese 2.1 2.2 2.4 1.6 1.5 1.5 1.5 0.9 

Anglo Obese 1.5 1.6 1.7 1.I 1.0 1.3 1.2 1.I 

MA Nonobese 3.2 2.3 4.3 3.1 1.9 1.4 2.1 1.0 

MA Obese 2.0 2.0 4.4 3.1 1.I 1.2 2.1 1.1 

Interaction N.S. N.S. N.S. N.S. 
"Wt/Ht" indicates that the child's weight for height z-score was used in determination of obesity status. 

"Skinfold" indicates that the mean z-score of triceps and subscapular skinfolds was used in determination of obesity status. 
/-' 
\0 
~ 
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APPENDIX M. MEASUREMENT OF PHYSICAL ACTIVITY 

The CALTRAC computer monirors physical activity by ~ your cbild's movemerIS. Please be sure the 
child is wearing the device at all possible times when shelhe is awake. 

The belt should NOT be worn while badling, sleeping, swimming, or if it obstructs an activity such as 
using the bathroom. 

Please keep a record of the time the belt is not worn: 

Time firSt started wearing ___ _ Time stopped wearing ___ _ 

Time belt removed Time belt replaced Reason for not weari~ belt 

24 hour activity ("cals used") measurement: 

48 hour activity (Hcals used") measurement: 
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