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CHAPTER I 

INTRODUCTION 

Obesity is a highly prevalent and serious nutri-

tional disorder in developed countries (1) which may affect 

persons of all ages, races, and socio-economic levels. Obe-

sity influences almost all aspects of an individual's physi-

cal and mental health, and is directly associated with such 

serious chronic disease states as cardiovascular, hepatic, 

respiratory, and gall bladder diseases and diabetes (2). 

The etiology of obesity is not clear since there are 

many factors involved, including both genetics and a multi-

tude of environmental factors (3). For most obese persons 

there is no one single causative factor. Instead, there is 

a variety of interrelated factors. This can make the treat-

ment of obesity a difficult problem. The success rates for 

treatment are generally low, particularly in adults who have 

been obese since childhood (4). Since obesity is such a dif-

ficult condition to treat, it is clear that prevention is 

crucial in its contrcl. 

Recent studies have shown that obesity which devel-

ops in infancy often persists into later childhood and on 

into adulthood (5, 6, 7). Thus prevention of obesity m 

infancy is critical in the overall control of the condition. 

Infancy is a crucial period for two reasons. First, it is 

durina this tiir.e that lifetime patterns of eating are being 



developed. if eating habits which favor obesity are estab-

lished during this period, they will be difficult to alter 

in later life. Second, infancy is one of the periods in 

life when adipocytes, or fat cells, are increasing in number. 

Much of the recent research suggests that obesity in infancy 

results in formation of an excessive number of adipocytes 

which can persist as a health hazard throughout life (8, 9, 

10) . 

In order to successfully prevent the development of 

obesity in early childhood, it is essential to know which 

factors are most commonly involved. Some recent research 

has implicated bottle feeding and early introduction of solid 

foods in the development of infantile obesity (11, 12). The 

life style and attitudes of mothers concerning infant feed-

ing have also been shown to be related to early obesity (13). 

This project was designed to study a variety of environmental 

factors to deteinnine which ones have the greatest impact on 

the dev-elopment of obesity in early childhood. This can aid 

in the development of more effective means of prevention, 

particularly through education of parents. 

Objectives of the Study 

The purposes of the study were to: 

1. Identify the environmental factors which are most 

closely associated with obesity in early childhood. 

2. Obtain information which may aid in identifying 

infants at risk of obesitv. 



3. Provide information which may be used in devel-

oping educational programs for mothers of obese young chil-

dren or those at risk of obesity. 

Hypotheses 

The hypotheses to be tested were that there is a 

relationship between obesity in early childhood and the 

following factors: 

1. Sex 

2. Race 

3. Birth order 

4. Weight gain of the mother during pregnancy 

5. Birth weight 

6. Weight gain during the first six months after 

birth 

7. Skinfold measurements 

8. Body circumferences 

9. Length of time infant is breast fed 

10. Length of time infant is bottle fed 

11. Age at which solid foods are introduced 

12. Anemia 

13. Age at which the child starts to walk 

14. Family income 

15. Educational level of the parents 

16. Socio-economic status of the parents 

17. Daily food consumption of the child 



18. The mother's knowledge of nutrition 

19. The mother's beliefs, opinions, and practices 

concerning the feeding of infants and young 

children 

20. Regular eating habits 

21. The mother's attitude toward food preparation 

and mealtime 

22. The child's access to food 

23. The extent to which the father and other 

family members participate in feeding the child 

24. Involvement of persons outside the immediate 

family in feeding the child 

25. The child's food preferences and attitude 

toward eating 

26. The mother's satisfaction with the child's 

eating habits, growth, and activity level 

27. Regular sleeping habits 

28. The use of vitamin supplements 

29. The use of home prepared infant foods 



CHAPTER II 

REVIEW OF LITERATURE 

Causes of Obesity: Genetic versus Environmental 

The immediate cause of obesity is rather obviously 

an imbalance of energy intake and output. However, the 

factors underlying this imbalance are far from clear and 

simple. The basic question concerning the etiology of obe-

sity revolves around whether the condition is caused basi-

cally by genetics or whether environmental factors are 

essentially the cause. Although it has been well documented 

that obesity runs along family lines (14, 15, 16), this does 

not resolve the question of whether the obesity is a result 

of genetic make-up or a result of similar environmental 

factors which favor obesity. 

Several studies have been conducted to determine 

whether obesity in families is due primarily to genetics or 

to environment. Borjeson (14) has suggested that genetics 

are far more important than environmental factors. His 

study included 101 twin pairs, bcth monozygotic (MZ) and 

dizygotic (DZ). The average age of the children was 11 

years, and only pairs in which at least one twin was cias-

sified as obese were studied. Skinfolds, weight related to 

height, and family environment were among the factcrs con-

sidered. The effect of genetics on the development of obe-

sity was studied by comparing intra-pair differences in 

5 



skinfolds between MZ and DZ twins. The average difference 

was about three times greater in the DZ group, which was a 

highly significant difference. The same intra-pair com-

parisons were made with weight related to height. The 

average difference was again about three times greater in 

the DZ group. Since environmental factors were constant 

in each twin pair, the differences in weight related to 

height and in skinfold measurements were attributed to 

genetics, as the DZ group had greater genetic variation 

than the MZ group. 

To study the effects of nutrition during infancy, 

Borjeson compared the growth patterns of the twins in early 

life. It was assumed that feeding techniques were the same 

within a twin pair. Yet DZ twins most often developed dif-

ferently, which indicated a genetic rather than environ-

mental influence. 

The effect of environmental factors was also evalu-

ated by Borjeson by comparing the degree of overweight at 

age 7 of the twins and their ordinary siblings. He found 

that ordinary siblings differed slightly less than the DZ 

twins. Since environmental factors vary more in ordinary 

siblings than in twins, these results further supported 

the overall conclusion that environment plays only a minor 

role in the development of childhood obesity. 

Hartz et al. (15) studied the influence of heredity 

and environment on obesity, and drew entirely different 



conclusions than those reached by Borjeson (14). The Hartz 

study was conducted on the families of 73,532 women who 

belonged to TOPS (Take Off Pounds Sensibly). To study the 

effect of family environment on the development of obesity, 

the researchers compared families with biologically related 

children to families with adopted or foster children who 

had been raised in the family from an early age. They em-

ployed an analysis of variance technique to evaluate the 

effect of family environment and heredity on children. The 

results showed that environmental factors, such as child 

rearing techniques and parental example, contributed much 

more significantly to the development of obesity than did 

heredity. Environmental factors accounted for 32% of the 

variation in obesity, while heredity accounted for only 11%. 

In an extensive study of data obtained from the Ten 

State Nutrition Survey of 1968-1970, Garn and Clark (16) 

were unable to draw definite conclusions regarding the rela-

tive importance of environment and heredity on the develop-

ment of obesity. Triceps and subscapular skinfolds for more 

than 40,000 infants, children, and adults of various races 

were analyzed. Trends in fatness within families, between 

varying socioeconomic levels, and between races were found. 

In discussing the patterns in fatness in farrãly-lines, the 

authors concluded that the data could be used to suppcrt 

either the genetic hyyothesis of obesity or the environ-

mental hypothesis. It was found t.hat f:acnes3. as well zis 
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leanness, extends dramatically along family lines, which 

supplies evidence of genetic influence. Yet the same trends 

can be used to support the theory of environmental influ-

ences. It was found that lean husbands tend to lean wives, 

while obese husbands tend to fatter wives. The husband-

wife similarities may be an expression of common attitudes 

toward food, eating, and exercise. These attitudes are 

then passed on to the children, resulting in children with 

very similar patterns of leanness or fatness to those of 

the parents. 

Due to the conflicting findings in these studies, 

it appears that the most reasonable hypothesis on the de-

velopment of childhood obesity is one presented by Taitz 

(17) in a report on infantile obesity. He proposes that 

obesity is a result of environmental factors, primarily 

eating habits, when applied to individuals who are geneti-

cally predisposed to development of excess adipose tissue. 

This hypothesis acknowledges the importance of both hered-

ity and environment in the etiology of early obesity. it 

also suggests that even when a genetic predisposition to 

excess adipose tissue is present, control of environmental 

factors can help prevent the development of obesity. 

Complications Associated with Obesit\-

Although there is dispute concerning the etiology 

of obesity, there is no question that the condition is a 



serious health hazard at any age. In infancy, one of the 

most common complications of obesity is respiratory prob-

lems. Tracey and Harper (18) have reported on the inci-

dence of respiratory tract infections in infants during a 

six month winter period. They found that such infections 

occurred almost twice as frequently in obese as in normal 

weight infants. Renal problems may also be associated with 

infantile obesity (3). This is caused by overburdening the 

immature kidneys with an excessively high solute load from 

large amounts of formula and food. The problem is compli-

cated if overconcentrated formulas are fed to the infant, 

as has been reported by Taitz (19). This may cause secre-

tion of large volumes of urine, leaving a high sodium con-

centration in the blood, which results in dehydration. 

Developmental problems may also arise from obesity 

during infancy (3). The extra weight may cause delay and 

difficulties in walking and contributes to clumsiness which 

results in the child being more accident-prone. Postural 

deformities such as flat feet and knock-knees are more 

likely to develop in the obese child. 

in later childhood and adulthood, obesity is known 

to increase the risk of a large number of diseases. Wood-

house (2) has reviewed the effects of obesity in various 

disease states. He reports that obesity is generally ac-

companied by an increase in blood pressure and that the 

presence of obesity with hypertension resuits m higi:er 
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mortality than if hypertension alone is present. Obesity 

also is known to induce symptomatic angina and is associ-

ated with the risk of developing hypercholesterolemia, 

hypertriglyceridemia, and diabetes, all of which are risk 

factors in the development of coronary artery disease. 

In addition, obesity increases the risk involved 

in surgery, general anesthesia, childbirth, and any treat-

ment requiring prolonged immobilization. It increases mor-

bidity, mortality, and length of hospital stay. Life ex-

pectancy is reduced when obesity or even moderate over-

weight is present. This increased mortality with obesity 

occurs primarily with cardiovascular and renal disease, 

diabetes mellitus, cirrhosis of the liver, appendicitis, 

and cholecystitis. 

Obesity in both childhood and adulthood can also 

lead to psychological problems due to a poor self-image 

(20) . Clearly then, obesity is a serious problem at any 

stage of life and should be prevented or reversed as early 

as possible. 

Persistence of Obesity from Infancy to Adulthood 

\ Obesity should be prevented or controlled as early 

as possible, not only because of the serious health risks 

involved, but also because once developed, obesity tends to 

persist into later life and becomes increasingly difficuit 

to treat.1 Aithough a few studies have been unable to show 
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a link between early obesity and obesity in later life, the 

majority of research in this area clearly indicates that 

obese infants are most likely to become obese children and 

that obese children in turn tend to become obese adults. 

Many studies have been conducted in recent years to 

determine if individuals who become obese at one stage in 

life usually stay obese in later life. Beginning with obe-

sity in early infancy, studies by Mellbin and Vuille (21) 

and by Poskitt and Cole (22) have not shown a clear-cut 

trend in obese infants becoming obese children. Yet a 

slight tendency was noted in both these studies for obese 

babies to remain overweight or obese in later childhood. 

These studies raise the question, then, of whether these 

children are likely to develop obesity again during adoles-

cence or adulthood, even though the condition diminished 

somewhat during childhood. 

Other studies have shown a more definite trend in 

continuing obesity. Eid (5) reported on the effect of ex-

cessive weight gain during the first six months of life on 

overweight and obesity at 6 to 8 years of age. The study 

showed that children who had gained weight rapidly during 

infancy were significantly heavier than the children who 

had gained weight more slowly during early infancy. The 

number of obese children in the rapid-weight-gain group was 

also significantly higher than that of the average and slow-

weight-gain children. Results also showed that rapid weigh; 
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gain in infancy was a better indication of risk of over-

weight in later childhood than the weight of the parents. 

Fisch et al. (6) showed a clear relationship be-

tween body size in infancy and in later childhood. They 

found that infants who were obese at birth tended to still 

be obese or overweight at 4 and 7 years of age. An even 

stronger tendency was noted between the ages of 4 and 7 

years. Very few children who were obese at 4 years of age 

achieved normal weights by age 7. 

Heald and Hollander (23) showed that weight at one 

year of age was indicative of later body size. When obese 

adolescent girls were compared with adolescent girls of 

normal weight, the former had gained significantly more 

weight in the first year of life and were significantly 

heavier at one year than the latter. 

The tendency for obesity to persist from infancy to 

later childhood also was confirmed in studies by Wilkinson 

et al. (24) and by Asher (25). The Wilkinson study reported 

that of children who were obese at 10 years of age, 43% had 

been obese since infancy. Similarly, Asher reported that 

among obese schoolchildren, 44% had been obese since in-

fancy. Asher also found that over half of the children who 

were obese when they started school were still obese at 10 

and 15 years of age. It was noted that dietary treat.î ent 

was particularly unsuccessful among thcse children who had 

been obese since early life. 
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These studies have shown rather clearly, then, that 

obesity which develops in infancy often remains throughout 

later childhood. Lloyd et al. (26) conducted research which 

reveals that children who are obese in mid-childhood are 

highly unlikely to change that status by the end of adoles-

cence. They reported on a nine-year study of children with 

simple obesity. The children were first examined at an 

average of nine years of age and again at 11, 14, and 18 

years of age. At the last examination, 75% of the children 

were still obese. 

Other research has demonstrated that obesity which 

is present in childhood usually continues into adulthood. 

Abraham and Nordsieck (2 7) compared the weight status of 

200 adults with their status at 10 to 13 years of age. They 

reported that of those who had been overweight as children, 

86% of the males and 80% of the females remained overweight 

as adults. They further noted that overweight children tend 

to become overweight adults more often than children of 

average weight. 

In a study of obese women, Rimm and Rimm (28) con-

firmed that obese children are more likely 'than normal 

weight children to become obese adults. Over 13,000 obese 

women were divided into two groups, according to whether or 

not they had been overweight as children. Thirty-seven per-

cent of those who had been overweight as children were 

severely obese (more than 55% overweight) as adults, while 
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21% of those who were of average weight as children were 

severely obese as adults. The authors also found that when 

the women were grouped according to degree of obesity, the 

percentage of those who were overweight as children in-

creased with increasing severity of obesity. The most 

severely obese women were 2 to 3 times more likely to have 

been overweight children than the least obese. Similar 

findings were reported by Mullins (4) who studied obese 

adults and found that those who had been overweight since 

childhood were more severely obese than those with adult 

onset obesity. Those with juvenile onset obesity were also 

much more difficult to treat than those who became obese as 

adults. 

Each of the studies discussed has examined the ex-

tent to which obesity at one stage of life tends to persist 

into the next phase. Due to the designs of the studies, 

none were able to consider the effects of obesity in early 

infancy on the risk of obesity in adulthood. However, a 

recent study by Charney et al. (7) has verified that obese 

infants do indeed become obese adults more often than aver-

age weight infants. By examining records from infancy of 

over 300 adults, the researchers found that 36% of the sub-

jects who exceeded the 90th percentile for weight during the 

first six months of life were obese as adults. Only 14% of 

those who were average or light weight as infants were obese 

in adulthood. These results show that excessive weight gain 
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in infancy may very likely set the pattern for a life-

time of obesity. The authors also reported, as did Eid (5) 

a few years earlier, that the absolute weight attained by 

six months of age rather than the rate of gain is the criti-

cal variable. Thus there is abundant evidence that once 

obesity has developed, it tends to persist throughout life 

and that the earlier it develops, the more difficult it is 

to treat later in life. For this reason, prevention in 

infancy is a crucial factor in the overall control of 

obesity. 

Definition of Infantile Obesity 

Since the problem of obesity in infancy has only 

recently been widely recognized, there is still no univer-

sally accepted definition of infantile obesity. Thus the 

criteria for obesity vary somewhat among researchers and 

physicians. Centile charts are most commonly used to de-

termine the degree of overweight or obesity. These stan-

dards relate weight to age or weight to height. Skinfold 

thicknesses and circumferences, such as waist and mid-arm, 

are also used to detect obesity. A combination of measure-

ments, including weight, skinfolds, and circumferences, also 

may be used. The goal in establishing a good definition of 

infantile obesity should be to set as simple a definition 

as possible, without loss of accuracy. 

Among the standards most often used for defining 

infantile obesity are those of Tanner (29, 30) which are 
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centile charts based on height, weight, age, and sex of 

British children. Shukla (11) devised a definition of obe-

sity based on Tanner's standards. The ratio of the actual 

weight of the infant to the actual length of the infant is 

divided by the ratio of the 50th percentile expected weight 

to the 50th percentile expected length for age. This number 

is multiplied by 100, which gives an index number which can 

easily be used to identify overweight or obesity. Infants 

whose index numbers are from 110 to 120 are overweight, 

while those over 120 are obese. Other similar standards 

which have been used by various researchers are those of 

Stuart (31), Newens and Goldstein (32), and Wolff (33). 

Standard centile charts for skinfold thicknesses 

have also been designed for use in identifying infantile 

obesity. Triceps and subscapular measurements are most 

commonly used. Tanner and Whitehouse (34) have published 

standards of these two skinfolds. More recently, Fry 

et al. (3 5) have reported on standards of skinfolds of 

infants in the Dallas region. The standards were based on 

a study of infants of three ethnic groups, white, black, 

and Mexican-American. Fomon (36) has also devised a set 

of standards for triceps and subscapular skinfold thick-

nesses based on the data of Karlberg et al. (37). Fomon 

suggests that values greater than the +2 standard devia-

tion value be considered as evidence of obesity. 

Crawford et al. (38) attempted to devise a more 
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precise method of determining infantile obesity. They 

utilized select groups of extremely lean and extremely obese 

6-month-old infants. By using multiple regression tech-

niques with 22 variables, they arrived at a three-variable 

linear equation which includes weight gain since birth, 

waist circumference, and suprailiac skinfold. Noting that 

this equation would be cumbersome to use outside of re-

search, the authors concluded that the best single indica-

tor of obesity at 6 months of age is the weight gain from 

birth to six months. The sum of the skinfolds was cited as 

the second best single indicator of obesity. It was further 

noted that even a single triceps skinfold is a more accurate 

indicator than the weight to height ratios more commonly 

used. 

Thus it appears that obesity can be identified most 

accurately when more than one anthropometric measurement is 

used. Accuracy increases as the number of different measure-

ments increases. The researcher must determine which mea-

surements and how many are to be used. Complete accuracy 

may have to be lessened at some point in order to achieve 

a workable definition. 

Prevalence of Infantile Obesity 

The exact prevalence of obesity among infants is not 

known. This is partially due to the fact that overveight in 

infancy has not been considered an important problem until 

recently. It is also due to the lack of a clear definition 
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of infantile obesity. The prevalence of infantile obesity 

depends on how it has been defined by the researcher. How-

ever, several reports have given some indication of the 

extent of obesity among infants. 

According to Wolff and Lloyd (39), Hutchinson-Smith 

reported in 1970 that 35% of 200 infants studied exceeded 

the weight expected for length by more than 20%. Taitz (12) 

found that 59.6% of 240 infants showed a weight gain veloc-

ity above the 90th percentile. Shukla et al. (11) found 

that among 300 infants under one year of age, 16.7% were 

obese and 27.7% were overweight. These studies showed an 

average of about 30 to 40% of infants as overweight or obese 

These are alarmingly high figures which further emphasize 

the tremendous importance of controlling obesity at this 

early age in life. 

Adipose Tissue Development in Childhood Obesity 

Recent studies on the development of adipose tissue 

have provided information which helps explain the persis-

tence of childhood obesity and the difficulties encountered 

in long-term weight loss maintenance. These studies have 

dealt with the question of whether obesity is a result of 

an increased number of adipocytes, an increased lipid con-

tent of adipocytes, or a combination of the two. This re-

search was made possible after the development of a tech-

nique for obtaining subcutaneous fat specimens by means of 
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needle aspiration (40). The method is safe and simple and 

allows determination of cell size and total cell number. 

Cell number is estimated by dividing total body fat by the 

average cell size. Body composition may be determined by 

measuring total body potassium in a whole body counter. 

One of the first studies using this technique was 

conducted by Hirsch and Knittle (10) on adults who had been 

obese since childhood. Measurements were made both before 

and after weight reduction and were compared to values from 

a group of nonobese adults. The results showed that the 

excessive size of the adipose tissue of the obese adults 

was due primarily to an increase in cell number. The values 

for cell number were 2 to 3 times greater in obese than in 

nonobese subjects. The values obtained after weight reduc-

tion revealed that weight loss was achieved by a decrease in 

cell size, without a significant reduction in cell number. 

These results indicate that once adulthood is attained, the 

number of adipose cells cannot be altered by dietary manipu-

lation. 

This study raised questions, then, on when the per-

manent number of adipocytes is achieved and at what age 

obese individuals begin to deviate from the normal adipose 

cellular development. Knittle et al. (41) conducted a more 

recent study in an effort to answer these questions. The 

research included both cross-sectional and longitucinal 

studies of obese and nonobese children from 2 to 16 years 
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of age. Children under 2 years were not studied due to a 

lack of sensitivity of the total body counter at that age. 

From 2 to 16 years of age, there was no significant change 

in cell size in obese subjects. In nonobese subjects there 

was no significant change in cell size up to the age of 10. 

After age 10, there was a significant increase in cell size. 

From age 2 to 10, obese subjects had significantly larger 

adipose cells than nonobese children. In addition, at 2 

years of age, obese children had cell sizes within the adult 

range, whereas nonobese children did not attain adult values 

until age 12. 

The researchers also found distinct differences in 

adipose cell numbers. Significant differences in cell num-

ber were detected as early as 2 years of age and persisted 

throughout the age range studied. In nonobese subjects, no 

significant change in cell number was noted between the ages 

of 2 and 10. But in obese children, the number of cells 

steadily increased in this age range. In both groups the 

number of cells reached a plateau between 14 and 16 years 

of age. Similar results were noted in the longitudinal 

studies in which the same child was studied over a 1-year 

period. Thus it was shown that obese children attain adult 

adipose cell size by the age of 2 years and increase their 

fat stores by increases in cell number after this age. 

Although it is impossible to conduct this type of 

research on children under 2, as was noted previously, the 
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same authors (41) did measure cell size in infants under 2 

and conducted a longitudinal study. The children were 

divided into two groups, those who became obese by age 4 

and those who remained normal. Adipose cell number was 

estimated on the basis of height and weight relationships. 

In both groups cell nuinber continued to increase during the 

first 24 months of life. Cell size also increased in both 

groups up to 12 months of age. However, from 12 to 24 

months, obese infants continued to exhibit an increase in 

cell size, but nonobese infants actually showed a decrease 

in cell size. These results showed that differences in 

adipose tissue development in obese and nonobese individ-

uals begin as early as 12 months of age and continue into 

adolescence. 

Similar results were reported earlier by Brook et al, 

(9), who studied cell size and number in obese children and 

adults. The results indicated that all individuals had an 

increase in the size of adipose cells, but the total number 

of cells was increased in only a portion of the group. The 

number of cells was associated with the age of onset of 

obesity. In the children excessive cell numbers were found 

in those who had been obese by the age of one year. Simi-

larly, those adults who had been obese since childhood had 

increased numbers of adipocytes. The authors concluded that 

the total number of adipose cells becomes fixed towards the 

end of childhood and that the period during which the rate 
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of cell multiplication is most affected by overnutrition is 

during the first year after birth. 

These studies have indicated that excessive increases 

in cell numbers during the first year of life may result in 

perTTianent excesses. This may be the basic reason why obese 

infants tend to stay obese as children and adults. These 

findings further emphasize the importance of early preven-

tion and management of obesity in infancy. 

The cause of hypercellularity in infants and chil-

dren remains unknown. It may simply be caused by over-

nutrition during this period, or genetic factors could be 

involved. Knittle et al. (41) have speculated that if there 

is a genetic obesity in man, it may be in the form of altered 

enzymatic activity. It is known that adipose cells of obese 

individuals have a decreased response to the lipolytic ef-

fect of epinephrine. Thus it is possible that the lack of 

epinephrine response serves as a stimulus for the develop-

ment of new adipose cells as compensation. Since epineph-

rine action is controlled by the adenyl cyclase-cAMP system, 

obesity could be a result of a defect in this system or in 

protein kinase synthesis. More research will be needed be-

fore it can be known whether such defects exist and whether 

they contribute to development of excess adipose cells. The 

answer concerning the cause of hyperceliularity probably 

lies in a combination of genetics and environment. Knittle 

(42) states that an individual probably possesses a range 
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for adipose tissue cellularity which can be modified by 

environmental factors. Thus the actual size of the adipose 

tissue is likely dependent on the interaction of the genetic 

template with environmental factors. 

Effect of Prenatal Environment on Obesity 

It has been suggested that obesity may be affected 

by environmental factors even before birth. Brook (43) 

showed that the period of rapid adipose cell multiplication 

which extends to the end of the first year after birth 

actually begins at about 30 weeks of gestation. Therefore, 

overnutrition on the part of the mother could result in an 

excessive number of adipocytes in the infant at birth. 

A study on young men who were exposed in utero to 

the Dutch famine of 1944-45 has confirmed the hypothesis 

that prenatal nutrition affects subsequent obesity (44). 

Among men who had been exposed to famine during the last 

trimester of pregnancy and during the first few months 

after birth, obesity rates were significantly lower. Among 

those who had been exposed during the first half of preg-

nancy only, a higher rate of obesity than average was found. 

This was explained by the theory that nutritional depriva-

tion affected the differentiation of hypothalamic centers 

regulating food intake and growth. 

Fisch et al. (6) also reported on results which 

tend to verify the hypothesis that prenatai factors may 
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play an important role in the development of obesity. in 

their study on the relationships between body síze at birth 

and at 4 and 7 years of age, they found that mothers of 

obese infants had gained more weight during pregnancy than 

those of slender infants, 14 kg compared to 10 kg. White-

law (45), however, was unable to substantiate the hypothe-

sis. He compared skinfold thicknesses of infants at birth 

and at one year of age. Infants were classified as obese, 

normal, or lean. The author found no significant correla-

tion between skinfold thicknesses at birth and skinfold 

thicknesses at one year of age. There was also no signifi-

cant difference in skinfold thicknesses between any of the 

three groups at one year of age. 

Thus the degree of importance of prenatal nutrition 

on later obesity is not completely clear. But the current 

evidence appears to support the hypothesis that overnutri-

tion in late pregnancy results in increased adipose cell 

numbers which can continue to increase at a high rate. Al-

though Whitelaw's (45) results did not confirm this, it is 

possible that other environmental factors after birth played 

a greater role in the development of adipose tissue than did 

the prenatal environment. 

Effect of Bottle Feeding on Infantile Obesity 

During the 20th Century, practices in infant feed-

ing have changed dramatically. In the 19th Century, few 
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infants survived if not breastfed (46). Due to the in-

creased safety and convenience of formula feeding, breast-

feeding rates have steadily dropped since the turn of the 

century. Fômon (46) reports that in the 1940's, about 6 5% 

of infants in the U.S. were breastfed during the newborn 

period. By the late 1950's, the number had dropped to 

about 25%. Recent reports reveal an even lower incidence 

of breastfeeding. Maslansky et al. (47) reported in a 

survey of infant feeding practices among low income fami-

lies that only 17% of the infants were breastfed at some 

time. In a study of 6-week-old infants, Taitz (12) found 

that only 5% of the males and 10.6% of the females were 

being breastfed. The incidence of breastfeeding has been 

reported to be lower among infants from low income families 

than infants from middle or high income families. Rivera 

(48) reported in 1971 that only 5% of low income infants 

were breastfed, while 25% of middle income infants were 

breastfed. In a recent study of feeding practices among 

low income families in East Harlem, Bowering et al. (49) 

reported that none of the infants surveyed were breastfed. 

Recent research has shown that there may be a link 

between the high rate of bottle-feeding and the incidence 

of infantile obesity. In the Taitz study (12) of 6-week-

old infants, it was reported that among the breastfed 

babies 19% exceeded the 90th percentile for weight gain 

velocities. In contrast, 59.6% of the bottle-fed babies 
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exceeded the 90th percentile, a highly significant differ-

ence. The high incidence of bottle-feeding was associated 

with excessive caloric intakes and a tendency to early in-

troduction of cereals and other infant foods. 

Shukla et al. (11) also reported a high incidence 

of infantile obesity associated with the wide-spread prac-

tice of bottle-feeding. Infants up to 12 months of age were 

studied. Of the total sample, none received breast milk 

alone. Twenty-eight percent of the mothers had breastfed 

at first. About one-half had given up breast feeding within 

the first four weeks. Only 6.3% of the infants received 

mixed breast feeding, that is, bottle and solids in addition 

to breast milk. At the time of the survey, 94% of the in-

fants were receiving bottle-feedings and solids or bottle-

feedings alone. The incidence of obesity in the total 

sample was 16.7%, with an additional 27.7% of the infants 

being overweight. High caloric intakes and early introduc-

tion of solids were also found, as had similarly been re-

ported by Taitz (12). 

In a study conducted several years after the Taitz 

(12) and Shukla (11) surveys, Whitelaw (45) reported that 

the breastfeeding rate and the mean age of introduction of 

solids had both increased. He reported a 40% incidence of 

breastfeeding at 2 months of age and an average age of 15 

weeks for the introduction of solid foods. In connection 

with the apparent change in infant feeding practices. 
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Whitelaw reported that the one-year old infants were slim-

mer than those previously studied by Shukla (11). Body 

size was evaluated on the basis of skinfold measurements. 

None of the infants exceeded the 90th percentile, and only 

28% were above the 50th percentile. The author attributed 

the change in feeding practices to publicity concerning the 

dangers of overfeeding following the publication of the 

Taitz (12) and Shukla (11) reports. He suggested that the 

decrease in overweight and obesity among one-year-olds was 

due to the changes in feeding practices. 

Other studies, however, have been unable to estab-

lish a relationship between bottle-feeding and obesity 

among infants. In a study conducted on six-month-old in-

fants, Huenemann (13) reported that there was virtually no 

difference in incidence of obesity between breast-fed and 

bottle-fed babies. Similarly, De Swiet et al. (50) reported 

that while bottle-fed babies weighed slightly more at six 

months of age than breast-fed babies, the difference was not 

significant. Eid (5) also found no significant difference 

between breast-fed infants and bottle-fed infants regarding 

subsequent obesity. 

Thus it is still not known with complete certainty 

that bottle-fed infants are more likely to become obese than 

breast-fed infants. It may well be that bottle feeding is 

a contributing factor in the development of obesity among 

many infants but does not always appear as a major cause, 
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due to the large number of other environmental factors which 

may be involved. 

Effect of Early Introduction of Solids on 
Infantile Obesity 

Along with the increasing trend to bottle-feeding 

instead of breast feeding, there has been a steady tendency 

during the 20th Century to decrease the age at which infants 

begin to receive solid foods. Until about 1920, solid foods 

were generally not offered to infants under one year of age 

(51). In the 1930's, most infants received their first 

solids between four and six months of age, and by the 1950's, 

the age had dropped to 2 1/2 to 3 months (51) . Now many 

infants take their first solid foods before they are one 

month old. When Maslansky et al. (47) surveyed infant feed-

ing practices, they found that of the one month old infants 

studied, 47% were receiving solid foods. Bowering et al. 

(49) reported that approximately 80% of the infants surveyed 

received solids by the end of the first month. Ferris et al. 

(52) also reported high percentages of one month old infants 

receiving solids. The survey covered infants from three 

income levels and three ethnic groups. Fifty-seven percent 

of infants under four weeks of age were receiving cereal, 

32% were given fruits, and 11% were taking juice, vegeta-

bles, and soups. 

It has been suggested that this trend to early in-

troduction of solids has contributed to the high incidence 
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of infantile obesity. As was noted previously, Taitz (12) 

found a tendency to early introduction of solids associated 

with a high rate of obesity in six-week-old infants. The 

Shukla report (11) contained similar findings. The inci-

dence of obesity and overweight was high, 16.7% and 27.7%, 

respectively. In conjunction with this, there was a high 

rate of early solid feedings. Of the total sample, 39.7% 

were receiving solids before 4 weeks of age. Some of the 

infants were taking solids by the first week after birth. 

By 13 weeks of age, almost all of the infants, 93.3%, were 

receiving some solids. 

Whitelaw's (45) study indirectly supports these 

findings. As discussed previously, the study was conducted 

several years after the Taitz (12) and Shukla (11) reports 

and reflects changes in infant feeding practices in the 

same area. Whitelaw (45) reported that the incidence of 

obesity and overweight in one-year-olds had dropped dra-

matically, and at the same time, the mean age of introduc-

tion of solids had risen to 15 weeks. 

However, Poskitt (53) recently reported on a follow-

up study on the infants surveyed by Shukla (11). Although 

there was a relationship between age of introduction of 

solids and obesity during infancy, Poskitt (53) found that 

no such relationship existed at 5 years of age. Instead, 

parental overweight was found to be the most significant 

factor related to overweight in the 5-year-old children. 
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Other studies also reported no correlations between obesity 

and age of introduction to solids. The De Swiet (50) sur-

vey of six-month-old infants showed no relationship between 

the age of first solid feedings and incidence of obesity. 

Similarly, Huenemann (13) reported that the mean age of in-

troduction of solid foods was about the same in the normal 

infants and in the obese infants. 

Clearly then, the issue concerning early introduc-

tion of solids as a factor contributing to infantile obe-

sity remains unresolved. it is possible that the problem 

is not with the early use of solids but rather with incor-

rect use. The early use of solids often results in an ex-

cessively high caloric intake, since mothers do not always 

appropriately reduce the amount of milk given. Use of baby 

foods in early infancy makes it difficult to achieve a dis-

tribution of calories similar to that found in human milk, 

according to Anderson (51). Many of the commercially pre-

pared infant foods contain high levels of carbohydrates, in 

the form of modified food starches or sucrose. This can 

lead to an excessive intake of "empty calories," as well as 

cause an imbalance in distribution of calories. This situ-

ation may be changing, however, since manufacturers of baby 

foods have recently been reducing the amounts of added 

starches and sugars. Further, there appears to be a trend 

toward greater use of home-prepared infant foods. Although 

the numbers of mothers who prepare their own baby foods is 
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still quite low (52), interest in home-preparation is grow-

ing (51). Many mothers feel that it is more economical and 

more nutritious to prepare infant foods at home (54). 

The constantly changing trends in infant feeding 

practices make it difficult to evaluate the long-term ef-

fects on obesity. More time and research are required 

before clear conclusions regarding the effect of the methods 

of infant feeding on infantile and childhood obesity can be 

drawn. 

Caloric Intake and Infantile Obesitv 

Many of the recent studies concerning environmental 

factors which play a role in the development of infantile 

obesity have reported on caloric intakes of both normal and 

obese infants. As might be expected, most studies showed a 

significantly higher caloric intake among overweight and 

obese infants than in normal weight infants. 

Both the Shukla (11) and Taitz (12) studies noted 

a high consumption of calories in association with a high 

incidence of obesity. Shukla et al. (11) noted a particu-

larly high caloric intake among infants three months of age 

and younger. The average intake of males in this age group 

was 136 calories per kg body weight, and in females the 

average intake was 149 calories per kg body weight. This 

is quite high, as compared with the 120 calories per kg 

body weight per day recommended by Britain's Department of 

Health. The excessively high caloric intake in this age 
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group was apparently due to the addition of solid foods. 

Among those infants receiving formula only, the mean daily 

caloric intake was 590 calories, which was only 40 calories 

above the recommended level. But in the group of infants 

receiving solids in addition to bottle feedings, the mean 

daily intake was 775 calories. The authors concluded that 

the high caloric intake in the first three months was an 

important factor in the development of obesity, despite a 

tendency in the second six months for caloric intakes to 

drop to recommended levels. 

Similarly Taitz (12) found high caloric intakes in 

conjunction with a high rate of obesity, a low rate of 

breast feeding, and a low age of introduction to solids. 

The average caloric intake of the six-week-old infants was 

13 5 calories per kg body weight per day. Some of the in-

fants consumed as much as 160 calories per kg per day. 

De Swiet (50) also found that weight at six weeks of age 

was most strongly related to the total daily energy con-

sumption, although no correlation between methods of feed-

ing and obesity was found. 

Other studies, however, have noted only a slight 

relation between caloric intake and body size. Huenemann 

(13) found that in the obese six-month-old infants the 

caloric intake was somewhat higher than in the normal in-

fants, but the difference was not statistically signifi-

cant. There was only a significant difference when the 
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extremes of fattest and leannest were compared. Sveger 

et al. (55) in a study of Swedish children under 12 months 

of age reported results similar to those of Huenemann (13). 

The obese and overweight children were found to consume 

only slightly higher calorie intakes than the average 

weight children. 

According to the results of Huenemann (13) and 

Sveger et al. (55), the amount of calories consumed per 

day may not be as crucial a factor in the development of 

obesity as expected. Furthermore, research by Poskitt (53) 

indicates that caloric intake in infancy may have no ef-

fect whatsoever on body size at 5 years of age. Poskitt 

(53) reported no significant correlation between energy 

intakes in infancy and percent expected weight at 5 years 

of age. 

As has been noted concerning other factors related 

to infantile obesity, the role of excessive caloric intakes 

remains unclear. It seems obvious that high caloric in-

takes would lead to increased rates of obesity, and this 

hypothesis has been supported by some research (11, 12, 

50) . It also appears logical that the most probable reason 

that bottle feeding and early introduction of solids may be 

associated with infantile obesity is that these practices 

often result in excessive calories. Yet other studies (13, 

53, 55) have indicated that total energy intake has little, 

if any, effect on body size. Again the conclusion must be 
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that caloric intake plays some role in the etiology of 

infantile obesity, at least in most cases, although many 

other factors also affect the final outcome. This high-

lights the complexity of the problem, since even an obvious 

difference in calorie consumption, for whatever reason, can-

not always account for differences in fatness and leanness. 

Effects of Socio-Economic Levels and Ethnic 
Backqrounds on Childhood Obesity 

It is known that variations in rates and degrees of 

overweight and obesity occur among infants from families of 

different socio-economic levels and ethnic groups, although 

reasons for the variations are not always clear. In a 

study utilizing data from the Ten State Nutrition Survey, 

Garn and Clark (16) reported that children of almost all 

ages from higher income levels are consistently fatter than 

children from lower income levels. Although a greater 

prevalence of childhood obesity was noted in higher income 

levels, the trends do not remain constant after adolescence. 

Jelliffe and Jelliffe (3) discussed an "obesity of poverty" 

trend apparent in results of the Ten State Nutrition Survey. 

This is particularly evident in adult women, in whom culture 

apparently plays a role in the development of obesity. 

The tendency for higher income level infants to be 

heavier than those of lower incomes can be partially ex-

plained by the results of Ferris et al. (56). This sur'/ey 

of infants under six months of age showed that black infants 



35 

and low income white infants had the lowest mean intakes 

of total calories, while high income white infants had the 

highest intakes. 

Ferris et al. (52) further noted differences in 

feeding patterns among families of different income levels 

and ethnic groups. These variations may be responsible for 

some of the differences in body sizes. Early introduction 

of solid foods was noted in all income and ethnic groups, 

although the types of foods most frequently used varied. 

Spanish-surnamed infants consumed the lowest amounts of 

cereal but the highest amounts of vegetable-meat soups. 

High income white infants were fed meat more often and at 

an earlier age than infants from other groups. Such vari-

ations as these may have some effect on total caloric in-

take and distribution of calories and may affect body com-

position. 

Similar variations in feeding practices have been 

noted by other researchers. Maslansky et al. (47) found 

that black mothers used evaporated milk instead of commer-

cially prepared formulas more often than mothers of other 

ethnic groups. Black infants were given fewer fruits but 

a wider variety of vegetables than other infants. Bower-

ing et al. (49) recently reported other differences be-

tween ethnic groups as well as findings in contrast to 

those reported by Maslansky et al. (47) . 

It is not possible with present knowledge to relate 
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specific feeding patterns among different ethnic and income 

groups to variations in body size. Yet it is probable that 

these differences in feeding methods have some impact on 

amount of body fat. Therefore, further studies which 

directly relate body size to feeding practices are needed. 

Maternal Behavior and Infantile Obesity 

Since it is the mother who usually has the greatest 

control over how and what her infant is fed, it is obvious 

that her emotional status, motivations, and knowledge of 

nutrition and infant feeding are important factors in the 

development of the infant. Many aspects related to the 

selection of feeding practices are affected by the socio-

economic level and ethnic background of the mother. How-

ever, there are other factors not related to culture and 

socio-economic level which can profoundly affect the 

mother's attitude and behavior toward her infant. 

Certain emotional reactions on the part of the 

mother can lead to overfeeding in infancy and thus to obe-

sity. Jelliffe and Jelliffe (3) have stated that over-

feeding in infancy may be a result of over protection and 

anxiety or of maternal guilt. Overfeeding is described as 

symbolic protection and security. This can occur in a 

family where other children have died or suffered frcm poor 

health. It may also occur after an "at risk" pregnancy, 

with a long awaited child, or with a sick infant. Some 
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authorities, according to Weil (57) , feel that obese chil-

dren are usually the first born or the first born of a new 

series for a mother, so that the child is the first of a 

new mother-child relationship. This could be the first 

premature infant, the first infant the mother plans to 

nurse or plans not to nurse, or the first born after a long 

period of time. 

In contrast to the overprotective situation, in 

which the mother appears to shower her child with extra 

love in the form of extra food, is the guilt-ridden mother 

who attempts to compensate for a deficiency in mothering by 

overfeeding her infant. This can be true in the case of an 

unwanted child, an inexperienced mother unsure of her abil-

ity to care for her child, or a mother who feels guilty 

about not nursing her infant (3) . 

Based on interviews with mothers of six-month-old 

infants, Huenemann (13) outlined a profile of the obese 

infant's mother. She found that the obese infant's mother 

was less knowledgeable about good nutrition and did not 

spend as much time cooking or enjoy cooking as much as the 

mothers of lean children. The household was more likely 

to be unconventional, that is, communal living, or the 

mother was unmarried, separated, or divorce. She was more 

likely to be dissatisfied with her child's eating habits 

and realistically saw her child as being fatner and wished 

he were thinner. Huenemann (13) states that this is the 
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profile of a mother who is less sure of herself and less 

accepting of her infant. The obese infant generally came 

from a household which was less regulated than that of the 

normal weight child. 

Clearly then, despite whatever other environmental 

factors or genetic predispositions which may be present, 

the life style and emotional state of the mother can have 

a large impact on the development of obesity in her infant. 

This is an element which must be considered in dealing with 

prevention and management of early obesity. 

Prevention and Management of Obesity in Infants 

Although the causes of infantile obesity are com-

plex and are not yet fully understood, the risks associ-

ated with early obesity are known. Authorities agree that 

it is of utmost importance to prevent the condition from 

developing or to reverse it as soon as possible if already 

present. Guidelines are available which can help in the 

prevention and management of early obesity. 

Taitz (17) and Jelliffe and Jelliffe (3) have out-

lined the basic steps involved in the prevention of obesity 

in infants. These include obtaining a family history for 

obesity, monitoring of growth, dietary guidance, evaluation 

of quality of mothering, and providing adequate opportunity 

for exercise. 

The first step, according to Taitz (17), is obtain-

ing a family history. A positive history of obesity 
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indicates that the infant is at risk of becoming obese, 

This is cause for more careful monitoring so that steps 

can be taken to control weight gain before it becomes 

excessive. 

The second step in prevention is monitoring of 

growth. Weight and length measurements should be taken 

regularly and plotted on a growth chart. Rapid weight gain 

and an increase in weight percentile, particularly without 

a concurrent increase in length percentile, are cause for 

concern (17). The use of skinfold measurements increases 

accuracy of growth monitoring. This is a simple and in-

expensive method of assessing the amount of body fat and 

should be used routinely, if possible, in addition to 

weight and length measurements. 

Another step in preventing infantile obesity is 

dietary guidance. The first aspect of dietary guidance is 

the encouragement of breast feeding. There are two basic 

advantages to breast feeding as related to prevention of 

obesity (3). First, the supply of breast milk is based on 

the infant's needs and not on the mother's preconceptions. 

Second, human milk cannot be overconcentrated. Even though 

there is still debate as to whether or not bottle feeding 

does lead to obesity, there are many other factors in ad-

dition to these which favor breast feeding over bottle 

feeding (3). 

If bottle feeding is chosen over breast feeáing. 
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then the mother should be instructed to mix the formula 

correctly and to let the infant determine the quantity 

taken. She should not try to encourage the baby to empty 

every bottle. 

Another aspect of dietary guidance concerns the use 

of solid foods. These foods should not be introduced until 

the infant is four to six months of age. Although solids 

given before this age may not always contribute to obesity, 

there is no advantage in starting solids early. As Jelliffe 

and Jelliffe (3) have pointed out, four to six months of 

age is the most logical time to start solids, from a bio-

logical standpoint. It is at this time that the infant's 

stores of various minerals, including iron, become depleted, 

and when breast milk or formula alone can no longer supply 

all the infant's nutrient needs. It is also the time when 

the infant has developed enough to accept solids easily and 

communicate his likes and dislikes to his mother (51). The 

use of home prepared foods should also be encouraged, not 

only because of economy, but because excessive amounts of 

empty calories, in the form of sucrose and modified food 

starches, can be avoided. 

The other main part of dietary guidance is periodic 

evaluation of the infant's diet and discussion with the 

mother concerning any changes that should be made. Normal 

changes in a growing child's appetite should be explained 

to the mother so that she does not attempt to force the 
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baby to eat more than he seems to want or need. 

Another step in preventing obesity is the assess-

ment of the quality of mothering. This involves looking 

for the type behavior discussed earlier which might lead 

to overfeeding. Additional guidance and counseling for 

the mother may be needed. 

The final step in prevention is encouraging adequate 

exercise for the infant. The infant should be allowed free 

movement by not using heavy or excessive clothing which 

restricts movement. The mother should be encouraged to 

provide adequate stimulation and interaction with the in-

fant and to accept as normal behavior the infant who is 

awake at times other than for feeding (57) . 

If obesity is already present, many of the same 

steps used in prevention can be followed. Opportunities 

for exercise should be increased. Growth should be moni-

tored in the same way but more frequently. The goal in 

dietary management of infantile obesity is not to achieve 

weight reduction but rather to slow the rate of weight gain 

so that the infant will use some of the excess stores of 

energy without jeopardizing normal growth and adequate nu-

trient intake (17). A regular diet which satisfies normal 

requirements for growth should be given. If milk intake 

is excessive, the volume should be reduced and water feed-

ings substituted if needed. Skim miik should not be given 

because of the high solute load due to high protein and 
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carbohydrate content. Two per cent milk may be given to 

older infants in case of extreme obesity. Additional edu-

cation and counseling of the parents is also essential in 

the successful management of early obesity. 

Weil (57) suggested that in cases of extreme obe-

sity, treatment is more effective in a controlled environ-

ment such as a hospital. This allows for better control 

of dietary and activity modification. It also affords more 

opportunity to help train the mother to better understand 

her infant and respond appropriately to his behavior. A 

more positive relationship between mother and infant can 

thus be established. 

In summary, obesity in infants should be prevented 

or controlled as early as possible. This is achieved by 

careful monitoring of growth and adequate education of 

parents, especially mothers, concerning dietary and activity 

needs of infants. Guidance concerning the modification of 

parental behavior, diet, and activity is vital in the suc-

cessful control of early obesity. 



CHAPTER III 

METHODOLOGY 

Selection of Subjects 

Sixty-two children ranging in age from 6 to 24 months 

were selected as subjects for the research. The sample in-

cluded 22 white, 20 black, and 20 Mexican-American children. 

Twenty-nine children came from low income families, and 33 

were from middle income families. 

Low income subjects were selected primarily from 

participants in the Women, Infants, and Children's program 

(WIC), which is a nutrition education and food supplementa-

tion program funded by the U.S. Department of Agriculture 

for persons qualifying according to income and health guide-

lines. Subjects were selected from the WIC programs associ-

ated with the Well-Baby Clinic in Lubbock, Texas, and with 

the South Plains Community Action Association, Inc. in 

Levelland, Texas. Middle income subjects were selected by 

referral and from three Lubbock nurseries, the Carver Heights 

Day Nursery, Lubbock Day Nursery Number 1, and Lubbock Day 

Nursery Number 2. 

Before interviewing the mothers of the subjects, the 

researcher explained the purpose of the study to them. They 

were also informed of what participation in the study in-

volved, including the amount of time required for the inter-

view and the need to take measurements on the children. The 
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mothers gave written permission for their children to be a 

part of the study. The signed consent letter gave the re-

searcher permission to interview the mother, take measure-

ments, and obtain information from the child's medical 

record, if needed. The mothers were further informed that 

the information obtained would remain confidential and that 

no names would be used in the study. 

Development of the Instrument 

A two-part instrument, which appears in Appendix 1, 

was developed to record information on the dependent and 

independent variables. The instrument was based on a simi-

lar instrument used in the research on obesity in six-

month-old infants reported by Ruth L. Huenemann (13). The 

first part of the instrument was a health and family history 

record, including a 24-hour dietary recall for the child. 

The second part of the instrument was a survey questionnaire 

designed to obtain information on the attitudes and knowl-

edge of the mother and other factors in the family environ-

ment. 

Reliability of the instrument was tested by adminis-

tering the questionnaire to 13 women and requesting sugges-

tions for improvement. Some of the women were instructors 

or participants in La Maze natural childbirth classes. 

Others were mothers with children attending che Well-Baby 

Clinic in Lubbock. Minor changes were made in the instru-

ment after the pilot testing. 
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Collection of Data 

Procedures for collection of data were as follows: 

Health and Family History 

Medical records or records kept by the mother were 

used to obtain data on birth weight and length, weight at 

six months of age, present weight and length, and whether 

the child had ever been anemic. Hematocrits are routinely 

performed on all children attending well-baby clinics. 

Hematocrit values of 33% or less are considered evidence 

of anemia. For those children not attending a well-baby 

clinic, the mother was asked if the baby had ever had a 

blood test to check for anemia and whether anemia had been 

diagnosed. Other information on the health and family 

history was supplied by the mother. 

Skinfold and Circumference 
Measurements 

Measurements were made according to standardized 

procedures (34, 38, 58). All measurements were made on the 

left side of the body, as has been recommended by Jelliffe 

(58) and Tanner (34). 

Skinfold measurements were made with Lange skinfold 

calipers (Cambridge Scientific Instruments, Inc, Cambridge, 

Maryland). The skin was lifted by firmly grasping a fold 

between the thumb and forefinger at a distance of approxi-

mately 1 cm from the caliper site. Measurements were re-

corded to the nearest millimeter. 
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The site of the triceps skinfold measurement was 

the mid-point of the arm between the tip of the acromial 

process of the scapula and the olecranon process of the 

ulna. The location was marked with a pen while the arm 

was flexed at 90°. The skinfold was measured with the arm 

hanging relaxed. The subscapular measurement was made with 

the subject in a sitting position. The site was found just 

below the tip of the inferior angle of the scapula. The 

suprailiac skinfold was measured just above the iliac crest 

with the subject in a standing position. 

Circumferences were measured with a narrow metal 

tape. The tape was placed firmly, but gently, to avoid 

compression of soft tissues. Measurements were recorded 

to the nearest 1/4 centimeter. The chest circumference 

was taken with the child in a sitting position. The tape 

was placed in a level manner around the chest at the nipple 

line. The measurement was made at mid-inspiration, when-

ever possible. The waist circumference was measured with 

the child being held up by the mother. The measurement 

was made between the rib cage and pelvic crests at the 

natural waist line. 

The upper arm circTimference was measured with the 

arm hanging freely. The tape was placed at the same mid-

point marked for measuring the triceps skinfold. The calf 

circumference was taken with the subject in a sitting posi-

tion with the leg bent at 90°. The tape was placed at the 

maximal circumference. 
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24-hour Dietary Recall 

The mother supplied information for a 1-day record 

of the child's food consumption using the recall method. 

The child's diet was scored using a modified version of the 

scoring method utilized in the WIC program. The guidelines 

for scoring the diets are shown in Appendix 2. 

Questionnaire 

The questionnaire section of the instrument was 

administered through a personal interview with the mother. 

This allowed for additional clarification of questions when 

necessary. The total time required for collection of data 

on both parts of the instrument was approximately 45 min-

utes per subject. 

Socio-economic Score 

Socio-economic status was determined using the 

method developed by Green (59) specifically for use in 

research on health behavior. A three-factor index is used 

to arrive at a numerical value for socio-economic status. 

The score is based on family income, educational level of 

the mother, and occupation of the head of the household. 

Evaluation of Body Size 

The subjects were classed into three groups: normal, 

overweight, and obese. Weight related to height and triceps 

and subscapular skinfolds were used to identify overweight 
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and obesity. Weight related to height was plotted on cen-

tile charts published by the Texas Department of Health. 

Children whose weight for length was at or above the 90th 

percentile were classified as obese. Subjects whose weight 

for length was between the 75th and 90th percentiles and 

who had one or both skinfolds above the 75th percentile 

were classified as overweight. The skinfold percentiles 

of Fomon (36) were used. All other subjects were classi-

fied as normal. 

Treatment of the Data 

The data was analyzed statistically by Duncan's mul-

tiple range test, a one-way analysis of variance technique 

(60), and by the chi-square test (61). These techniques 

were selected to test for relationships between the depen-

dent variable, body size, and the independent variables. 

Data not suitable for statistical analysis was evaluated 

on the basis of frequencies of the various responses to 

questions. 

Limitations of the Study 

Limitations of the study include: 

1. The sample was not randomly selected. 

*These charts were developed by the National Center 
for Health Statistics and the Center for Disease Control, 
based on data from the Fels Research Institute in Yeliow 
Springs, Ohio. 
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2. Length measurements were not as accurate as 

other measurements. Length is a difficult measurement to 

precisely make on an infant. Data on length was taken from 

medical records in most cases. This further lessened ac-

curacy since these measurements had been made by persons 

other than the researcher. 

3. Skinfold measurements cannot be made as accu-

rately on infants as they can be on older subjects. Ideal-

ly, two or three measurements should be taken at the same 

site and the results averaged (58). This is not possible 

when working with young children who will remain still for 

only a very limited period of time. 

4. Only one 24-hour dietary recall was obtained 

per subject. This was based on information supplied by 

the mother. Amounts of food eaten were often vague. It 

is possible that in some instances the mother failed to 

report foods that she felt were not good for the child to 

eat or she may have exaggerated the amounts of other "good" 

foods. 

5. Other information supplied by the mother, such 

as weight gain during pregnancy, may not have been as ac-

curate as it would have been if obtained through medical 

records. Responses to the questionnaire may not have al-

ways reflected the mothers' true feelings. Some mothers 

may have attempted to give answers that they thought the 

researcher wanted to hear. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Part I. Demographic Data 

The total sample for this research consisted of 62 

children ranging in age from 6 to 24 months, with a mean 

age of 13.66 months. The distribution of subjects by sex, 

ethnic group, and income level is shown in Table 1. Thirty 

males and thirty-two females were included in the sample, 

with 22 white, 20 black, and 20 Mexican-American children. 

Twenty-nine children were from low income families, and 33 

came from middle income families. 

TABLE 1 

SEX, RACE, AND INCOME LEVEL DISTRIBUTION OF SUBJECTS 

Income Ethnic Group 
White Black Mexican-American 

Level Male Female Male Female Male Female 

N N N N N N 

Middle 8 6 4 7 4 4 

Low 4 4 4 5 6 6 

The educational levels of the parents ranged from 5 

to 21 years for mothers and from 0 to 21 years for fathers. 

The mean levels for mothers and fathers were 12.2 years and 

12.6 years, respectively. Table 2 shows the mean parentai 

educational levels among the three ethnic groups. The mean 

50 



51 

levels for mothers and fathers were similar within each 

ethnic group. White parents had the highest levels of 

education, and black parents had somewhat higher levels 

than did Mexican-American parents. Mexican-American fathers 

had the lowest mean educational level, 9.71 years, while 

white fathers had the highest level, 14.52 years. 

TABLE 2 

MEAN PARENTAL EDUCATIONAL LEVELS BY RACE 

Ethnic Mean Education 

Group Mothers Fathers 
(years) (years) 

White 14.05 14.52 

Black 11.90 12.64 

Mexican-American 10.3 5 9.71 

Part II. Health and Family History Data 

Sex 

Table 3 shows the distribution of the three groups 

of subjects, normal, overweight, and obese, between the two 

sexes. The total sample consisted of 33 normal, 14 over-

weight, and 15 obese subjects. Distribution between the 

two sexes was even within each group. 
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TABLE 3 

BODY SIZE OF SUBJECTS BY SEX 

Body 

Size Male 

Sex 

Female 

Normal 

Overweight 

Obese 

N 

16 

7 

7 

N 

17 

7 

8 

Race 

The distribution of the three groups of subjects 

among ethnic groups is shown in Table 4. The normal weight 

subjects were fairly evenly divided among the three ethnic 

groups, with 39.4%white, 33.3%black, and 27.3% Mexican-

American. The variation in distribution is due primarily 

to the method of selection and does not reflect the compo-

sition of the population. Greater variations appear within 

the overweight and obese groups. Of the overweight sub-

jects, 42.9% were white, 35.7% black, and 21.4% Mexican-

American. In contrast, only 20% and 26.7% of the obese 

group were white and black, respectively, while over half, 

53.3%, were Mexican-American. Although not statistically 

significant, these results show a trend in this sample of 

a higher incidence of obesity among Mexican-American chil-

dren than in white or black children. 



TABLE 4 

BODY SIZE OF SUBJECTS BY RACE 

53 

Ethnic 

Group Normal 
N % 

13 39.4 

11 33.3 

9 27.3 

Body Size 

Overweight 
N 

6 

5 

3 

% 

42.9 

35.7 

26.7 

N 

3 

4 

8 

Ob( ese 

% 

20.0 

26.7 

53.3 

White 

Black 

Mexican-American 

Income Level 

The distribution of subjects by income level is 

shown in Table 5. Subjects are fairly evenly distributed 

between low and middle income families in the normal and 

overweight groups. Variation within the normal group is 

accounted for by the selection method. However, in the 

obese group a much higher percentage of subjects, 73.3%, 

came from low income families than from middle income fami-

lies. The "obesity of poverty" trend, which most often 

occurs among adults (3), seems to be apparent in this study, 

in contrast to the findings of Garn and Clark (16) that 

higher income children are generally fatter than children 

from low income levels. 
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Income 

Level 

Low 

Middle 

BODY SIZE OF 

Normal 

N % 

13 39.4 

20 60.6 

TABLE 5 

' SUBJECTS BY INCOME 

Body Size 

Overweight 
N % 

7 50.0 

7 50.0 

LEVEL 

Obese 
N % 

11 73.3 

4 26.7 

Educational Levels of Parents 

The mean educational levels of parents in the three 

groups of subjects are shown in Table 6. Mothers of over-

weight children had the highest level of education, 12.57 

years, while mothers of obese children had the lowest level, 

11.13 years. However, the difference was not statistically 

significant. Fathers of normal weight children had the 

highest level of education, 13.36 years, and fathers of 

obese children had the lowest level, 10.7 years, a signifi-

cant difference (p<;.05). Although only one significant 

difference was found, the lower educational level of parents 

of obese children may be an indication of less knowledge of 

nutrition and child health and may therefore have some in-

fluence on the development of early obesity. 

Socio-Economic StPt-ns (SES) Score 

The mean SES score was lowest in the obese grcup, 

55.6, while the normal weight and overweight groups both 
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had mean scores of 59.1. Although not statistically sig-

nificant, this finding is related to the higher percentage 

of obese children noted in the low income level. 

TABLE 6 

BODY SIZE AS RELATED TO EDUCATIONAL LEVEL OF PARENTS 

Body Mean Educational Level 

Size Mothers F a t h e r s 
(years) 

13 . 

12. 

10. 

,36* 

,75 

,67* 

(years) 

Normal 12.45 

Overweight 12.57 

Obese 11.13 

*Significant difference (p<.05). 

Birth Order 

The relationship between birth order and body size 

is shown in Figure 1. Of the normal weight children, 60.1% 

were the first born, while 57.1% of the overweight and 

46.7% of the obese groups were first born. Forty per cent 

of the obese children were the second born, in contrast to 

24.2% of the normal weight group and 14.3% of the overweight 

group. This shows a trend in the sample for second born 

children to be the most likely to become obese, although 

not supported by statistical significance. One way analysis 

of variance shô ved no significant differences in the mean 

birth orders among the three groups. The normal weight 

group had the lowest mean birth order, 1.5, while the over-

weight group had the highest, 2.5. 
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Breast and Bottle Feeding 

Table 7 shows the length of time that STÍbjects from 

each group were breast fed. The obese group had the high-

est rate of no breast feeding, while the overweight group 

had the lowest rate. No obese children were breast fed 

for more than six months, while 18.2% of the nontial weight 

group and 14.3% of the overweight group received breast 

feedings beyond six months of age. Although the pattern 

is not clear-cut, it appears that prolonged breast feed-

ing, that is, more than six months, is associated with a 

lower incidence of obesity. This finding is in agreement 

with the results of the Shukla (11) and Taitz (12) studies. 

No significant findings were noted concerning the 

length of time the subjects received bottle feedings. The 

mean weaning age was highest in the obese group, 13.4 

months, and lowest in the overweight group, 10.5 months. 

The mean weaning age of the normal group was 12.8 months. 

The lack of statistical significance may have been due to 

the sample size, since only 18 subjects had been weaned at 

the time of the study. 

Aqe of Introduction to Solids 

Table 8 summarizes the mean ages of introduction to 

cereals, fruits, vegetables, and meats. A definite pattern 

of earlier introduction to solids in overweight and obese 

subjects is apparent. In each food group, solids were 
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introduced at a later age to normal weight children. How-

ever, the differences were not statistically significant. 

These findings are similar to those of Huenemann (13), who 

also noted a slightly lower age of introduction to solids 

in obese children, without statistical significance. 

TABLE 7 

BODY SIZE AS RELATED TO LENGTH OF BREAST FEEDING TIME 

Body 

Size 
Not at all 

Breast Feeding Time 

Less than 
1 month 

1 - 3 
months 

3 - 6 
months 

More than 
6 months 

N % N % N % N % N % 

Normal 21 63.6 3.0 15.1 0 0.0 18.2 

Over-
weight 

Obese 

6 

10 

MEAN AGE OF 

Body 

Size 

Normal 

Overweight 

Obese 

42 

66 

.9 2 

.7 1 

INTRODUCTION 

Cereals 
(months) 

2.7 

2.0 

2.4 

14.3 4 28.6 

6.7 2 13.3 

TABLE 8 

TO SOLIDS AS ; 

0 0.0 2 14.3 

2 13.3 0 0.0 

RELATED TO BODY SIZE 

Age of Introduction 

Fruits 
(months) 

3.4 

3.0 

3.0 

Veqetables .Meats 
(months) (months) 

4.2 4.9 

3.9 4.6 

3.6 4.3 
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Walkinq Age 

Of the total sample, 36 subjects had started to 

walk at the time of the study. The mean age at which the 

subjects started walking was somewhat higher in the obese 

group, 11.3 months, than in the normal weight and over-

weight groups, 11.0 and 10.4 months, respectively. How-

ever, the difference was not statistically significant. 

Jelliffe and Jelliffe (3) reported that walking may be 

delayed in obese children due to difficulties in movement, 

but these results do not show such a pattern. However, 

had the sample been larger, significant differences might 

have appeared. 

Incidence of Anemia 

Table 9 shows the incidence of anemia within each 

group of subjects. In the normal weight and overweight 

groups, approximately twice as many subjects were never 

anemic as those who were anemic at some time. In contrast, 

among obese subjects three times as many were diagnosed 

anemic at some time as those who were not, which was a sig-

nificant variation (p< .05). These findings strongly sug-

gest that a high incidence of anemia is closeiy related to 

obesity. This could be a result of excessive milk intakes 

which substitute for adequate consumption of iron-rich 

foods. 
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TABLE 9 

INCIDENCE OF ANEMIA AS RELATED TO 

Body 

Size 

Normal 

Overweight 

Obese 

Dietary Score 

Incidenci 

Never Anemic 

N % 

15 65.2 

5 71.4 

3 25.0 

BODY SIZE 

e of Anemia 

Anemic 

N 

8 

2 

9 

at Some Time 

% 

34.8 

28.6 

75.0 

The mean dietary score for the total sample was 

65.2, out of a possible 100 points. The scores ranged 

from 19 to 95. Obese subjects had the lowest mean score, 

62.5, while overweight subjects had the highest mean score, 

67. The mean score of normal weight subjects was between 

the others, at 6 5.4. These findings suggest that obese 

children had the poorest dietary habits, but again the 

difference is not statistically significant. 

Part III. Measurements 

Weiqhts 

Table 10 summarizes the results of data on total 

pregnancy weight gain, third trimester weight gain, birth 

weight, 6 month weight, and 6 month weight gain. Mothers 

of obese subjects gained the most weight during pregnancy. 
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TABLE 10 

BODY SIZE AS RELATED TO WEIGHT GAIN OF MOTHER DURING 
PREGNANCY AND OF CHILD DURING FIRST SIX MONTHS 

Body 

Size 

Normal 

Over-
weight 

Obese 

Mother 

Total preg. 
gain 

(kg) 

13.77^ 

10.03^ 

16.21^ 

3rd trimes. 
gain 

(kg) 

6.01^^ 

4.29^ 

7.94^ 

Birth 
wt. 

(kg) 

3.20^ 

3.44^ 

3.42^ 

Child 

6 mo. 
wt. 

(kg) 

7.37^ 

8.03^ 

8.07^ 

6 mo. wt 
gain 

(kg) 

4.17^ 

4.59^ 

4.55^ 

Means with the same letter are not significantly 
different (p< .05). 

16.21 kg, while mothers of overweight children gained the 

least, 10.03 kg, a significant difference (p< .05). The 

weight gained by mothers of overweight children was also 

significantly lower (p < .05) than the mean weight gained 

by mothers of normal weight subjects, 13.77 kg. Mothers 

of overweight subjects gained the least amount of weight 

during the last trimester of pregnancy, 4.29 kg, in con-

trast to 7.94 kg gained by mothers of obese subjects and 

6.01 kg gained by mothers of normal weight subjects. The 

difference between mean weights gained during the last tri-

mester by mothers of overweight subjects and of obese sub-

jects was significantly different (p< .05). However, dif-

ferences between the overweight and normal weight groups 

and between the normal weight and obese groups were n< ici: 
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significantly different. Although mothers of obese sub-

jects gained more total weight during pregnancy and more 

weight during the last trimester, the differences were not 

significant. Thus the results do not support the hypothe-

sis that excess weight gain during pregnancy can lead to 

later obesity in the child. However, the inconclusiveness 

of the results may be due to inaccuracies in the data, 

since the subjects' mothers provided the information based 

on memory rather than medical records. 

Normal weight children weighed slightly less at 

birth than overweight and obese children, but the differ-

ence was not statistically significant. The normal weight 

group also gained slightly less weight during the first 6 

months, but again the difference in weight gain was not 

statistically significant. However, the mean weight at 6 

months of age was significantly lower (p<.05) in the nor-

mal weight group than in the overweight and obese groups. 

The mean 6 month weight of the normal weight children was 

7.37 kg, while overweight and obese subjects weighed 

slightly over 8 kg at 6 months. These results confirm the 

hypothesis that weight gain during the first 6 months is a 

critical factor in the development of subsequent obesity, 

which in part could be a result of formation of excessive 

adipocytes. The findings are in agreement with those of 

Eid (5) and of Charney et al. (7) who noted that the abso-

lute weight attained by six months of age is a more 



63 

sensitive indicator of obesity than is the amount of weight 

gained since birth. 

Skinfold Measurements 

Table 11 shows the mean triceps, subscapular, and 

suprailiac skinfold measurements for the three groups of 

subjects. Since the mean age of the groups did not differ 

significantly, the subjects were not subdivided according 

to age. In all three skinfold measurements, the normal 

weight group had the lowest mean, the overweight group had 

the middle mean, and the obese group showed the highest 

mean. In the triceps and subscapular measurements, the 

difference was statistically significant (p<.05) between 

the normal weight group and both the overweight and obese 

groups, although the difference between the overweight and 

obese groups was not significant. No significant differ-

ences appeared in the suprailiac measurement. These results 

indicate that both the triceps and subscapular skinfold 

measurements are valuable means of detecting overweight and 

obesity, while the suprailiac measurement is less valid. 

Analysis by chi-square test revealed that the subscapular 

measurement is somewhat superior to the triceps measure-

ment in evaluating the body size of young children. 



Suprailiac 

(mm) 

5. 

6, 

6. 

.78^ 

.59^ 

.95^ 

6 

TABLE 11 

BODY SIZE AS RELATED TO MEAN SKINFOLD MEASUREMENTS 

Body Skinfolds 

Size Triceps Subscapular 

(mm) (mm) 

Normal 9.44^ 7.15^ 

Overweight 10.51^ 9.06^ 

Obese 11.20^ 9.40^ 

Means with the same letter are not significantly 
different (p <.05). 

Circumference Measurements 

Table 12 summarizes the data concerning the chest, 

waist, biceps, and calf circumferences. The results were 

similar to those for skinfold measurements. For each cir-

cumference, the mean value of the normal weight group was 

significantly less (p<.05) than the values of the over-

weight and obese groups, while no significant differences 

were found between the overweight and obese groups. The 

findings show that all the circumferences are good indi-

cators of overweight and obesity. 
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TABLE 12 

BODY SIZE AS RELATED TO MEAN CIRCUMFERENCES 

Body 

Size 

Circumferences 

Chest Waist Biceps Calf 

Normal 

Overweight 

Obese 

(cm) 

46. sr 

48.62' 

49.17 

(cm) 

47.64 

49.86* 

50.33* 

(cm) 

15.30' 

16.61' 

16.80 

(cm) 

18.30' 

19.86 

19.77' 

Means with the same letter are not significantly 
different (p<.05). 

Part IV. Questionnaire Results 

Mother's Knowledge of Nutrition 

The mother's knowledge of nutrition was evaluated 

by asking what foods were especially good for the child and 

why and what foods were especially undesirable and why. The 

results of the questions concerning foods good for the child 

are summarized in Figures 2 and 3. The food group most com-

monly cited was vegetables, while meats were cited the 

second most often. The results show that mothers of over-

weight children appear to have a somewhat better knowledge 

of nutrition than mothers of other subjects. A higher per-

centage of mothers of the overweight group cited vegetables, 

milk, cereals, and all or aLmost all foods, as good for the 

child. This reflects an awareness of the importance of a 
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balanced diet. Mothers of normal weight children favored 

meats and fruits, while mothers of obese children believed 

eggs and fruits to be especially good. Mothers of obese 

subjects were the most likely to have no opinion on this 

question. 

The reason given most often for the foods being 

good was the vitamin and mineral content. Mothers of obese 

children were particularly aware of this aspect of nutri-

tion. The second most commonly given reason was that the 

foods were generally healthy or nutritious. Other commonly 

given responses were that the foods were good for bones and 

teeth and that they provided protein and helped build mus-

cles. Mothers of obese subjects appeared to respond in a 

slightly more nutritionally knowledgeable manner than 

mothers of the other subjects. They were more aware of 

specific nutrient content of foods. 

Figures 4 and 5 summarize the results from the 

questions pertaining to foods which are undesirable for the 

child. Sweets were cited far more often than other foods 

as being detrimental. Related to this is the response 

given most often as the reason for the foods being unde-

sirable, in that they are harmful for teeth. A higher 

percentage of mothers in all three groups gave these re-

sponses, although more mothers of overweight children were 

aware of the tooth decay problem associated with sweets. 

Mothers of overweight and obese children also mentioned 



d JS <D 

69 

18 

fl 

O ^D 
t-i s: 

CQ o bû 

Ô -p o 
o o c: 

72 

T 

» • • • 

o 

co 
u 

- (D 
cti O 
0 cti 
u u 

.-• o 

-p 

o 
(X) 

o o o o o o 

r - . ( D 
cti r a) 
5 • - •-•:) 

' - D <D 

r :t g 
w o 

(inojQ j o aS'eq.ua; # I 

(U 
N 

•H 
CO 

> i 

O 

o 
-p 

T3 
(1) 
-P 
íO 

fH 
(U 

cn 
(TJ 

T 3 

•H 

U 

U 
O 

rH 
rQ 
t;3 

• H 
cn 
(U 

c 
D 

Cfl 
fC 

1 3 
OJ 

- P 
• H 
U 

co 
T! 
0 
O 

•H 



> î 

70 

S 

00 
Ul 
<D - P 
' J rH 
X Cti 
CD t/} 

cn 
<D 

• H 
-0 
H 
<D 

I 

cti 

O 

# # # • • • # • • # # 

«? 

- r <D 
cti <D 

rC -P 

OQ 
CD 
O -P 
X Cti 

•H 
rC 

u 
u 
o 

4-1 

(U 
íH 
rû 

•H 
m 
0) 

T3 
C 

tn 
C 

•H 
0) 

rQ 

co 
T3 
O 
O 

u 
o 

M - l 

T3 
(U 
-P 
•H • 
U (U 

N 
CO •H 
C CO 
O 
cn >i 
ftJ T3 
Q) O 

o 
• -p 

IT) 
TJ 

• Q) 
Cn-P 

•H íO 
t . rH 

(U 

cn 
03 

- ^ <D 
cti ::: -D 
c L. •} 

n O 3 

o 
(30 

O 
C>- o o- o o 

d n O j n j o dyJBZUBOZB^ 



71 

potatoes and fried foods, in addition to sweets, as unde-

sirable for their children, which indicates an awareness 

of foods with high caloric content. Mothers of normal 

weight and overweight children also believed chips to be 

detrimental for their children. These high calorie foods 

correspond well to the reason that the foods were undesir-

able, in that excessive calories was the second most com-

monly given reason. Mothers from the overweight group 

appeared to be somewhat more knowledgeable about non-

nutritious foods, citing sweets and fried foods more often 

than the other mothers, in addition to mentioning high 

calorie foods such as potatoes and chips. Mothers of over-

weight subjects were more aware of dental caries, high fat 

foods, and substitution of "junk" foods for nutritious 

foods. Mothers of normal weight children were the most 

concerned about excessive calories. 

Mother's Beliefs, Opinions, and 
Practices 

When mothers were asked if they had experienced any 

feeding problems, more mothers of overweight children, 

71.4%, responded affirmatively, in contrast to 39.4% and 

33.3% of the normal weight and obese groups, respectiveiy. 

The feeding problems and solutions are shown in Figures 6 

and 7. Percentages are based on the number of women who 

stated that they had encountered problems. The feeding 

problem which occurred most frequently was the refusai to 
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eat certain foods. Eating too little, problems with feed-

ing from a spoon and giving solids, and allergies, particu-

larly to formulas, were other frequently experienced prob-

lems. More mothers of normal weight children had difficulty 

with children eating too little, while mothers of overweight 

and obese children experienced greater difficulty in the 

areas of refusal to eat certain foods and problems with 

giving solids. The latter may be due to the slightly ear-

lier age of introduction to solids to overweight and obese 

children. These children may not have been ready to accept 

solids at the younger age. 

The most common solution to feeding problems was 

to substitute different foods for the refused food. This 

was related primarily to mothers who had to change formulas. 

Another frequent solution was to mix the disliked food with 

better liked foods. This included mixing cereal with for-

mula and feeding through a bottle and mixing baby vegeta-

bles and meats with fruits, which are well accepted. Mothers 

of obese children were most apt to turn to this solution. 

Mothers of oveirweight and obese subjects were more likely 

than mothers of normal weight subjects to do nothing about 

a feeding problem. This may reflect a lack of concern for 

proper eating habits among these mothers. 

Mothers were asked if a child should be allowed to 

have dessert before finishing the rest of the meai and why 

or why not. Table 13 summarizes the results from that 
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question. Mothers of normal weight children were more 

likely to withhold dessert until the child ate all or a 

reasonable amount of the meal. The reason given was to 

be sure that the child ate enough nutritious foods. Rea-

sons for not withholding dessert were that food should not 

be used as a bribe or reward and that the child should not 

be forced to overeat. 

TABLE 13 

OPINIONS OF MOTHERS ON DESSERTS AS RELATED 
TO BODY SIZE OF SUBJECTS 

Responses 

Normal 

Body Size 

Overweight Obese 

N % N % N % 

Child should eat 
all 

Child should eat 
some, not all 

21 63.6 8 

12.1 1 

57.1 8 

7.1 1 

53.3 

6.7 

Reasons 
Normal 

N % 

Body Size 

Overweight Obese 

N % N % 

Encourages child 
to eat good foods 

Should not force 
overeating 

25 75.8 

15.2 2 

64.3 

14.3 2 

60.0 

13.3 

Should not use food 
as bribe or reward 2 6.1 2 14.3 1 6. 
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Mothers were questioned concerning the practice of 

giving food or drink to quiet the child when tired or fussy. 

Table 14 shows the results on the rate of this practice and 

reasons cited against it, and Figure 8 shows the foods which 

were usually given. More mothers of normal weight children 

used food or drink as a means to quiet the child when tired 

or fussy. Of those who gave food or drink, all stated that 

it helped at least some of the time. The reason most often 

cited for not giving the child something to eat or drink 

was that the child should be put to bed if tired or the 

mother should try to determine why the child was unhappy, 

if not due to hunger. 

Mothers who did provide something were most likely 

to give milk or a bottle. Mothers of obese children gave 

milk or a bottle more often than other mothers, which may 

relate to the high incidence of anemia noted in obese sub-

jects. Juice, water, and crackers were also frequently 

given. Mothers of overweight children were more likely 

than others to give crackers or fruit, while mothers of 

obese subjects were more likely to give their children 

soft drinks. Mothers of both normal weight and obese sub-

jects reported giving sweets. Mothers of normal weight and 

over^eight subjects tended to give more nutritious foods 

and drinks than mothers of obese children. 



77 

TABLE 14 

FREQUENCY OF GIVING FOOD TO QUIETEN CHILD AND REASONS 
AGAINST IT AS RELATED TO BODY SIZE OF SUBJECTS 

Response 

Give food: yes 

Give food: no 

Normal 

N 

28 

% 

84.9 

12.1 

Body Size 

Overweight 

N 

11 

% 

78.6 

21.4 

Obese 

N 

12 

% 

80.0 

20.0 

Reasons against 

Normal 

Body Size 

Overweight Obese 

Reinforces 
behavior 

Child eating 
more food 
than needed 

Should be 
put to bed 
if tired 

Don't need 
to 

N % 

3.0 

3.0 

3.0 

3.0 

N 

0 

0 

% o/ N 

0.0 

0.0 

14.3 

7.1 

0 

0 

% 

0.0 

6.7 

13.3 

0.0 

Mothers were questioned about whether they believed 

that mothers should be concerned about children eating too 

little food and whether they were ever concerned about 

their own children not eating enough. Results from this 

question and reasons given to support responses are shown 

in Table 15. Fewer mothers of normal weight children than 
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TABLE 15 

OPINIONS OF MOTHERS ON CHILDREN EATING TOO LITTLE 
FOOD AS RELATED TO BODY SIZE OF SUBJECTS 

Responses 
Normal 

Body Size 

Overweight Obese 

N % N % N % 

Mothers should 
be concerned: 

yes 

no 

13 

18 

39.4 

54.6 

42.9 

50.0 

8 

7 

53.3 

46.7 

Mother concerned 
about own child: 

yes 

no 

Reasons 

Concerned because 
not getting 
enough energy 

8 24.2 

22 66.7 

Normal 

N % 

1 3.0 

1 7.1 

12 85.7 

Body Size 

Overweight 

N % 

0 0.0 

4 26.7 

11 73.3 

Obese 

N % 

1 6.7 

Concerned because 
not enough 
nutrients 

Concerned - makes 
child susceptible 
to illness 

Not concerned -
child will eat 
all he needs 23 

9.1 

15.6 

69.7 10 

14.3 

7.1 

1.4 

3 20.0 

2 13.3 

9 60.0 
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overweight and obese felt that mothers in general should 

be concerned about their children not eating enough. Yet 

when questioned about their own children, the least con-

cerned were the mothers of overweight children. The pri-

mary reason given for not being concerned was that a child 

will eat all he needs or that the child in question ate 

well. The main reasons given by those who did worry were 

that the child might not be getting adequate nutrients and 

that poor intake could make the child susceptible to ill-

ness or be an indication of illness. 

Another indication of the mother's beliefs concern-

ing child nutrition is whether she felt that the amount of 

food a child eats should be governed by the mother or the 

child. Table 16 shows the responses given to this question. 

Mothers of overweight children strongly felt that the amount 

of food consumed should be determined by the child. Mothers 

in the other groups tended to feel the same way, with lower 

frequencies. 

A factor related to control of the amount of food 

eaten is whether the mother normally feeds the child or 

the child feeds himself. Results of the question are shown 

in Table 17. The data relate well to that concerning who 

should control the amount of food eaten. Fewer mothers of 

overweight children always fed their children when compared 

to mothers of normal weight and overweight subjects. A 

higher percentage of obese children always fed themseives 
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than did overweight children, but this is explained by th( 

high rate of overweight subjects who fed themselves part 

of the time. 

TABLE 16 

OPINIONS OF MOTHERS ON AMOUNTS OF FOOD A CHILD 
SHOULD EAT AS RELATED TO BODY SIZE 

Who cor 
amount 

Mother 

Child 

Both 

itrols 
eaten Normal 

N 

8 

21 

4 

% 

24.2 

63.6 

12.1 

Body S 

Overwe 

N 

1 

13 

0 

ize 

ight 

% 

7.1 

92.9 

0.0 

Obi 

N 

3 

11 

1 

ese 

% 

20.0 

73.3 

6.7 

TABLE 17 

FEEDING INDEPENDENCE OF CHILD AS RELATED 
TO BODY SIZE 

Person 
responsible 
for feeding 

Body Size 

Normal Overweight Obese 

Mother 

Child 

Both 

N 

10 

14 

9 

% 

30.3 

42.4 

27.3 

N 

2 

6 

6 

% 

14.3 

42.9 

42.9 

N % 

8 

40.0 

53.3 

6.7 
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Reqular Eating Habits 

Eating habits were studied by determining with whom 

the child normally eats. Results are summarized in Table 

18. Normal weight children had breakfast more often with 

the whole family, while overweight children tended to eat 

alone, and obese children were most likely to eat at a 

nursery. Children from all three groups had lunch at a 

nursery more often than at home, and the majority in each 

group had supper with the whole family. Normal weight 

children ate with the whole family somewhat more often 

than the other subjects. 

A higher percentage of normal weight children ex-

hibited hunger at the same times each day. Of normal weight 

subjects, 81.8% became hungry at the same times, while 

78.6% and 73.3% of oveirweight and obese subjects, respec-

tively, exhibited this characteristic. This is probably 

indicative of a more regular routine in the homes of normal 

weight children. If meals are served at regular times, a 

child will tend to normally become hungry at these times. 

More normal weight children received snacks on a 

regular basis than the others. Only 64-3% of overweight 

subjects and 66.7% of obese subjects ate snacks daily, 

while 81.8% of normal weight subjects had snacks each day. 

The number of snacks eaten per day is shown in Table 19. 

Normal weight and over\v̂ eight subjects tended to eat one or 

two snacks daily, whereas obese subjects were most likely 
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TABLE 18 

PERSONS WITH WHOM CHILD ATE MEALS AS 
RELATED TO BODY SIZE 

With whom 
child ate 

Breakfast 

Normal 

N % 

Body Size 

Overweight 

N % 

Obese 

N % 

Alone 

With mother 
or siblings 

With family 

At nursery 

21.2 50.0 20.0 

8 

12 

6 

24.2 

36.4 

18.2 

3 

2 

2 

21.4 

14.3 

14.3 

0 

4 

5 

0.0 

26.7 

33.3 

Lunch 

Alone 

With mother 

With family 

At nursery 

3 

9 

10 

11 

9.1 

27.3 

30.3 

33.3 

1 

2 

3 

8 

7.1 

14-3 

21.4 

57.1 

4 

0 

5 

6 

26.7 

0.0 

33.3 

40.0 

Supper 

Alone 

With mother 

With family 

5 

2 

25 

15-2 

6.1 

75.8 

3 

1 

10 

21.4 

7.1 

71.4 

1 

11 

20.0 

6.7 

73.3 
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to eat two or more snacks each day. The greater number of 

snacks could well be a contributing factor to obesity, in 

that the extra snacks increase total caloric intakes. 

Body 

TABLE 19 

FREQUENCY OF SNACK CONSUMPTION AS RELATED 
TO BODY SIZE 

Number of Snacks per Day 

Size 0 More 
than 3 

Normal 

Over-
weight 

Obese 

N 

2 

2 

5 

% 

6.1 

14.3 

33.3 

N 

11 

6 

0 

% 

33.3 

42.9 

0.0 

N 

12 

3 

5 

% 

36.4 

21.4 

33.3 

N 

6 

1 

3 

% 

18.2 

7.1 

20.0 

N 

2 

2 

2 

% 

6.1 

14.3 

13.3 

These results indicate that normal weight children 

have more regular eating habits than overweight and obese 

children. This is shown by the greater tendency to eat 

with the whole family, to show hunger at regular times, 

and to eat snacks on a regular basis. 

Mother's Attitude Toward Food 
Preparation and Mealtime 

Mothers of normal weight subjects spent slightly 

more time each day in food preparation, 1.5 hours, than 

mothers of overweight and obese subjects, who spent an 
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average of 1.2 hours daily. The difference was not sta-

tistically significant, however. When asked if they en-

joyed cooking, a much higher percentage of mothers of nor-

mal weight subjects, 63.3%, responded affirmatively, as 

compared with 42.9% and 46.7% of mothers of oveirweight and 

obese subjects, respectively. The majority of mothers in 

the total sample stated that they enjoyed mealtime, al-

though the highest percentage was in the normal weight 

group, 87.9%, and the lowest percentage was in the obese 

group, 73.3%, with a rate of 85.7% in the overweight group. 

Desserts were served in the home less often to nor-

mal weight and overweight subjects than to obese subjects. 

Almost half, 45.5%, of mothers of normal weight children 

and 42.9% of mothers of overweight subjects, reported that 

they did not normally serve desserts. In contrast, only 

26.7% of mothers of obese subjects did not regularly offer 

desserts with meals. The greater number of desserts served 

may be a contributing factor to obesity in these young 

children. 

The frequency of dieting among parents did not show 

a clear pattern. In parents of normal weight children, 

39.4% had been on a reducing diet at some time within the 

past year, while only 28.6% of parents of overweight chii-

dren had dieted. However, over half, 53.3%, of parents of 

obese children had dieted within the past year. This may 

be a reflection of the tendency for obesity to occur within 

families. 
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In general, mothers of normal weight subjects had 

a more positive attitude toward cooking and mealtime. They 

spent somewhat more time each day in food preparation and 

enjoyed cooking and mealtime more than did the other mothers 

They were less likely to serve desserts regularly and less 

likely than parents of obese children to have been on a 

reducing diet. 

Child's Access to Food 

Obese children had significantly greater (p<.05) 

access to food than the other children. Only 15.2% of 

normal weight subjects and 14.3% of overweight subjects 

were able to get food by themselves, in contrast to 46.7% 

of obese subjects. This greater accessibility may result 

in higher caloric intakes and thus be a contributing factor 

to obesity. 

Extent of Sibling and Father 
Participation in Feeding 
Children 

Of the subjects who had older siblings, 78.6% of 

normal weight subjects and 87.5% of obese subjects were 

occasionally given food by their older siblings. All of 

the older siblings of overweight children gave food. A 

higher rate of overweight and obese subjects received food 

from older siblings than did normal weight subjects, al-

though the difference is not significant. Figure 9 shows 

the food usually given to subjects by older siblings. 
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Crackers and snacks were most frequently given, especially 

to the overweight group. Obese subjects received sweets 

and soft drinks quite frequently from older siblings. 

A higher percentage of fathers of normal weight 

subjects helped feed their children at times. The per-

centage was considerably lower in the obese group than in 

the normal weight or overweight groups. This is probably 

related to the higher frequency of meals eaten with the 

whole family in the normal weight group. However, no 

definite pattern was noted regarding how often the fathers 

helped, as shown in Table 20. 

TABLE 20 

FREQUENCY OF FATHER'S PARTICIPATION IN FEEDING 
AS RELATED TO BODY SIZE OF SUBJECTS 

Body 

Size 

Fathers 

who help 

Frequency of Participation 

Once/day Twice/day Twice/week Once/week 
or more or less 

Normal 

Over-
weight 

Obese 

N 

23 

10 

9 

% 

69.7 

71.4 

60.0 

N 

9 

2 

3 

% 

27.3 

14.3 

20.0 

N 

0 

0 

2 

% 

0.0 

0.0 

13.3 

N 

9 

7 

3 

% 

27.3 

50.0 

20.0 

N 

5 

1 

1 

% 

15.2 

7.1 

6.7 

Approximately half of the fathers in each group 

gave advice to the mother about feeding the children. A 

slightly higher percentage, 51.9%, was noted in fathers 
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of normal weight subjects, although the difference was not 

significant. Thus fathers of normal weight subjects par-

ticipated slightly more often in feeding their children 

than fathers of oveirweight and obese subjects, while older 

siblings of normal weight subjects participated less in 

feeding the children than siblings of overweight and obese 

subjects. 

Influence of Persons Outside 
the Immediate Family 

Overweight and obese children were fed more often 

by persons other than immediate family members than were 

the normal weight subjects, as shown in Table 21. They 

were also more likely to be fed as often as twice a day 

by persons outside the immediate family. These results 

suggest that normal weight children were more likely to 

be part of a traditional family unit, in which the mother 

was usually at home with her child. Overweight and obese 

subjects, however, appeared to come more often from homes 

in which the mother was frequently absent during the day 

and left the child in the care of a babysitter or relative 

outside the immediate family. 

A large percentage of mothers in each group re-

ceived advice from persons other than their husbands con-

cerning the feeding of young children. In general, mothers 

of normal weight and overweight subjects received more ad-

vice than those of obese subjects. The data is summarized 
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in Table 22. Doctors or health professionals gave advice 

more often than other persons, and the mothers were most 

likely to follow the advice given by them. Even though 

mothers of obese children had a greater need for profes-

sional advice, they were significantly (p<.05) less likely 

to receive it. 

Food Preferences and Attitudes 
Toward Eating 

Food preferences of the subjects are summarized in 

Figures 10 and 11. The least liked food group was vege-

tables, particularly among overweight and obese children. 

Meat was the second least favorite food, especially within 

the normal weight and obese groups. Favorite foods in-

cluded vegetables in the normal weight group and meats in 

the oveirweight group. Fruits were well liked by all sub-

jects. The most noticeable difference among groups con-

cerned vegetables, which were the favorite food of a high 

percentage of normal weight subjects and the least liked 

food of many of the overweight and obese subjects. A 

definitely lower rate of normal weight subjects liked 

sweets, 66.7%, than overweight and obese subjects, 92.9% 

and 86.7%, respectively. 

A higher percentage of normal weight children was 

reported to enjoy eating than the other subjects. Only 

85.7% and 86.7% of the overweight and obese groups, re-

spectively, were reported to enjoy eating, in contrasr 



CN 
CN 

H 
h^ 
CQ 
< 
E-t 

g 
< 
CQ 
U) 
D 
ffi 

H 
æ EH 

!2; 

EH 

o:; 
w w E-f 

o 
co 
a 
o U) 
oi 
H 
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to 90.9% of normal weight children. No clear differences 

were noted regarding whether the child usually ate all the 

food offered to him. 

Mother's Satisfaction with Child's 
Eatinq Habits and Growth 

Mothers of overweight children were the most satis-

fied with their children's eating habits in regard to the 

frequency of eating, with only 7.1% of the mothers wishing 

their children would eat more often and the same number 

wishing their children would want to eat less often. 

Mothers of normal weight children were the next most sat-

isfied, with 15.1% preferring that the children eat more 

often and 18.1% wishing the children would eat less often. 

Mothers of obese children were the least satisfied. Twenty 

percent preferred that their children eat more often, and 

33.3% wished their children would eat less often. 

The mothers of obese children were also less sat-

isfied with their children's eating habits in relation to 

amounts of foods they wanted their children to eat. In 

the obese group, 73.3% of the mothers stated that there 

were certaín foods they felt their children should eat more 

of, while 48.5% and 57.1% of mothers of normal weight and 

overweight children, respectively, wanted a change. Fig-

ure 12 shows the specific foods mothers wanted their chil-

dren to eat. A large number of m.others wanted their chii-

dren to eat more meats. Vegetables and eggs were also 
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cited frequently. These foods correspond rather well to 

the children's least favorite foods. Only mothers of obese 

children wanted a higher intake of solids, which may be an 

indication of a higher consumption of milk and forinula in 

these children. 

Most mothers also had certain foods that they wished 

the children would eat less of, 39.4% of the normal weight, 

57.1% of the overweight, and 40% of the obese groups. These 

foods are shown in Figure 13. Sweets and soft drinks were 

cited most often, particularly by mothers of obese children. 

Mothers of normal weight and overweight children were often 

concerned about their children eating too many crackers and 

breads. In the normal weight group, concern was also ex-

pressed over excessive consumption of potatoes, corn, and 

chips. Mothers of overweight subjects felt their children 

were eating too much meat and drinking too much milk. 

Results of the question concerning satisfaction 

with the child's rate of growth are shown in Table 23. 

Mothers of obese subjects were the least satisfied with 

their children's growth, particularly in regard to the 

overall rate. Only one-third of these mothers thought 

their children were growing at a normal rate for age, while 

46.7% believed the children to be growing faster than nor-

mal. A high percentage of mothers of overweight children 

also viewed their children as growing faster than normal. 

The mothers were generally satisfied with the length of the 
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î  
1+4 
0 

CQ 
T3 
0 

• 
co 

4J 
U 
(U 

•r-1 
,Q 
^ 
co 

1+4 
0 

(U 
N 

•H 
CO 

> i 
0 Tí 
fa 

• 

m 
r— 

• 

0 
rQ 

0 
4J 

T3 
(U 

ÎJ I4J 
•H 
PM 

(T3 
1—1 

(U 
>-i 

CO 
(T3 



99 

TABLE 23 

MOTHER'S SATISFACTION WITH RATE OF GROWTH 
AS RELATED TO BODY SIZE OF SUBJECTS 

Responses Body Size 

Normal Overweight Obese 

N % N % N % 

Overall growth 
rate believed 

Normal 20 60.6 8 57.1 4 26.7 

Faster 9 27.3 6 42.9 7 46.7 

Slower 4 12.1 0 0.0 3 20.0 

Preferred length 

Same 31 93.9 12 85.7 12 80.0 

Longer 0 0.0 1 7.1 3 20.0 

Shorter 2 ' 6.1 1 7.1 0 0.0 

Preferred weight 

Same 

Fatter 

Thinner 

21 63.4 6 42.9 5 33.3 

6 18.2 0 0.0 2 13.3 

6 18.2 8 57.1 8 53.3 

children, while mothers of both overweight and obese chil-

dren tended to be dissatisfied with the weight of the chil-

dren. It is interesting to note that in these groups all 

mothers of overweight children who desired a change pre-

ferred the children to be thinner, but some mothers in the 

obese group actually wished their children were fatter. 
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This indicates a lack of awareness in some mothers concern-

ing the problem of obesity in their children. 

Mother's Attitude Concerning 
the Child's Activity Level 

The mothers' views on whether their children were 

more or less active than normal are summarized in Table 24. 

Mothers of obese subjects viewed their children as deviat-

ing from normal more often than other mothers. About half 

of the mothers of normal weight and overweight subjects 

considered their children to be normally active for their 

ages. Only 26.7% of mothers of obese subjects viewed their 

children as normally active, while 66.7% of these mothers 

judged their children to be more active than normal. Few 

mothers felt that their children were less active than 

normal, with mothers of overweight children having the 

highest percentage of this response, 14.3%. Most mothers 

wished that their children would be less active at times 

rather than more active. These results are summarized in 

Table 25, and the specific times when mothers wanted the 

children to be less active are shown in Table 26. The re-

sults seem to reflect a general tendency in mothers to 

underestimate the normal activity level of young children, 

although mothers of overweight subjects appeared to have 

a slightly more realistic view of normal activity levels. 
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TABLE 24 

ACTIVITY LEVELS OF SUBJECTS AS REPORTED BY MOTHERS 
IN RELATION TO BODY SIZE OF SUBJECTS 

Response 

Normally 
active 

Normal 

N 

16 

% 

48.5 

Body Size 

Overweight 

N % 

50.0 

Obese 

N % 

26.7 

More active 16 48.5 35.7 10 66.7 

Less active 3.0 14.3 6.7 

Response 

TABLE 25 

DESIRED CHANGES IN ACTIVITY LEVELS AS 
RELATED TO BODY SIZE OF SUBJECTS 

Normal 

N % 

Body Size 

Overweight 

N % 

Obese 

o/ N % 

Preferred 
less 
activity 18 54.5 28.6 60.0 

Preferred 
more 
activity 3.0 14.3 13.3 
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TABLE 26 

TIMES WHEN MOTHERS WANTED LESS ACTIVITY AS 
RELATED TO BODY SIZE OF SUBJECTS 

Response Body Size 

Normal Overweight Obese 
N % N % N % 'o 

When mother 
is tired 4 12.1 0 0.0 1 6.7 

When mother 
has too 
much to do 7 21.2 1 7.1 3 20.0 

When child 
is tired 6 18.2 3 21.4 4 26.7 

When child 
i s away 
from home 2 6.1 0 0.0 0 0.0 

Always 1 3.0 0 0.0 1 6.7 

Reqular Sleeping Habits 

Results on the regularity of nap times are shown 

in Table 27. Obese subjects were the least regular in 

taking naps. Over half of these children did not have a 

routine daily nap time. The mean number of hours the sub-

jects slept at night was 10.1, and the mean length of naps 

was 2.4 hours. Although obese subjects slept somewhat 

longer than normal and overweight subjects, the difference 

was not statistically significant. 
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TABLE 27 

RELATIONSHIP OF NAP TIME REGULARITY TO BODY SIZE 

Response Body Size 

Normal Overweight Obese 

N % N % N % 

Regular naps 18 54.5 8 57.1 6 40.0 

Changes daily 13 39.4 6 42.9 8 53.3 

Changes on 
weekends 2 6.1 0 0.0 1 6.7 

Use of Vitamin Supplements 

Mothers of normal weight children were more likely 

to give vitamins on a regular basis than other mothers. 

Only 21.4% and 26.7% of mothers of overweight and obese 

subjects, respectively, gave vitamins daily, while 60.6% 

of mothers of normal weight subjects regularly gave their 

children vitamins. his may be related to a greater con-

cern over inadequate food intake among mothers of normal 

weight children. The results may also reflect a more 

regular daily routine in the homes of normal weight chil-

dren. he mothers of the normal weight children may have 

given vitamins as part of a daily routine, while other 

mothers may have tended to give vitamins only on days when 

they chanced to remember it. 
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Use of Home Prepared Infant 
Foods 

Table 28 shows the rates of use of commercial and 

home prepared infant foods. The reasons most often given 

for making baby foods were lesser expense and greater nu-

trition. Several mothers also felt that their children 

liked the home prepared foods better than the commercially 

prepared ones. The most common reason for buying baby 

foods was convenience. Mothers of obese children relied 

somewhat more heavily on commercially prepared infant foods 

than mothers of norT ial weight and overweight children. 

This may be an indication of less interest in nutrition on 

the part of these mothers. It may also be related to the 

fact that mothers of obese subjects enjoyed cooking less 

than other mothers and were therefore less motivated to 

make baby foods at home. 

TABLE 28 

USE OF COMMERCIAL AND HOME PREPARED FOODS 
AS RELATED TO BODY SIZE 

Response Body Size 
Normal Overweight Obese 

N % N % N %~ 

Bought all 
foods 22 66.7 9 64.3 11 73.3 

Made all or 
most foods 3 9.1 5 35.7 2 13.3 

Bought some, 
made some 8 24.2 0 0.0 2 13.3 



CHAPTER V 

SUMMARY AND CONCLUSIONS 

Sixty-two children, aged 6 to 24 months, from three 

ethnic groups and two income levels, were studied to deter-

mine relationships between environmental factors and early 

childhood obesity. Three skinfold and four circiomference 

measurements were made on the siibjects, and a health and 

family history, including a 24-hour dietary recall, was 

taken. Mothers of the subjects were interviewed to obtain 

inf ormation on the home environment and the mothers' at-

titudes and practices in feeding young children. Over-

weight and obesity were evaluated on the basis of weight to 

length percentiles and skinfold measurements. Subjects 

were divided into three groups, normal, overweight, and 

obese. 

Distribution of subjects according to race revealed 

a higher incidence of obesity among Mexican-American chil-

dren, although the variation was not statistically signifi-

cant by chi-square analysis. A higher incidence of obesity 

was further noted among children from low income families. 

Parents of normal and overweight children had more educa-

tion than parents of obese children. In particular, fathers 

of obese children had significantly less (p<.05) education 

than fathers of normal weight children. The mean sccio-

economic score (SES) was lowest in the obese children's 

105 
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families. Thus in this sample, obese children tended to be 

Mexican-American in ethnic origin and more often came from 

low income families. 

Obese children in this study were most often the 

second born child in the family. Analysis of feeding 

practices in infancy revealed a low incidence of obesity 

among children who had been breast fed for six months. 

The mean age of introduction to solids was highest in the 

normal weight group and lowest in the obese subjects. A 

pattern of early introduction of solids associated with 

obesity was evident but not statistically significant, 

which may be attributed to sample size. Walking began at 

a later age in obese children than in normal and overweight 

subjects, but differences were not statistically signifi-

cant. A much higher incidence of anemia was observed 

among obese children as compared to normal and overweight 

subjects. The variation was statistically significant 

(p<.05) by chi-square analysis. Dietary habits, evalu-

ated by scoring 24-hour recalls, were found to be poorest 

among the obese children. Differences between mean dietary 

scores were not statistically significant, however. 

One way analysis of variance revealed that mothers 

of overweight subjects gained significantly less (p<.05) 

weight during pregnancy than mothers of normal weight and 

obese subjects. No significant differences were found 

between the mean bxrth weights, although normal subjects 
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weighed slightly less at birth than overweight and obese 

subjects. Normal weight subjects weighed significantly 

less (p<:.05) at six months of age than overweight and 

obese subjects. The mean 6 month weight of normal sub-

jects was 7.37 kg, while the mean weight of overweight 

and obese subjects was slightly over 8 kg. This supports 

a relationship between rapid weight gain in early infancy 

and subsequent obesity, as has been reported in the lit-

erature (5, 7, 13). 

Skinfold and circumference measurements were found 

to be valuable tools in the detection of overweight and 

obesity. With the exception of the suprailiac skinfold 

measurement, significant differences (p<.05) were found 

between the groups of subjects in all measurements, with 

normal weight subjects having smaller values than over-

weight and obese subjects. According to chi-square analy-

sis, evaluation on the basis of the subscapular skinfold 

measurement was found to be the most sensitive method of 

detecting overweight and obesity. 

Interviews with the subjects' mothers revealed 

that the home environment of the norTnal weight children 

was more regulated than that of overweight and obese sub-

jects. This finding is supported by the facts that normal 

weight subjects tended to eat meals with the whole family 

somewhat more often than other sub]ec::s and that farhers 

of normal weight children were more involved in feeding 
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their children as compared to other fathers. Evidence of 

regular daily routines was also noted in the tendency for 

normal weight subjects to become hungry at the same time 

each day, to take naps at a routine time, and to receive 

vitamin supplements on a regular basis. The mothers of 

normal_jveight subjects__appeared to take greater control 

Ẑ®̂ .. "̂ ®̂̂ ^ children's food int^ke than did other mothers. 

Normal weight children were fed less often by persons out-

side the immediate family than were the other subjects. 

They were much less likely to be allowed free access to 

food when compared to obese children. Mothers of normal 

weight children were more likely than other mothers to 

withhold dessert until their children finished the meal. 

Other differences noted among the subjects' mothers 

were related to knowledge of nutrition and attitude toward 

food preparation. The mothers of normal weight and over-

weight subjects appeared to be more knowledgeable about 

nutrition than mothers of obese subjects. They were more 

aware of foods detrimental to their children's health and 

tended to give more nutritious snacks as compared to mothers 

of obese subjects. A more positive attitude toward meal-

time and food preparation was exhibited by mothers of nor-

mal weight subjects. They spent slightly more time cook-

ing each day and enjoyed cooking and mealtime more than 

did the other mothers. 
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The mothers also varied regarding satisfaction 

with their children's eating habits, growth patterns, and 

activity levels. Mothers of obese subjects were the least 

satisfied. They were more likely to want their children 

to eat more or less often and were more likely to want the 

children to eat more or less of a particular food. They 

were apt to view their children as growing at an abnormal 

rate and tended to believe that their children were more 

active than normal. 

Two overall trends appeared among the three groups 

of subjects. First, a striking difference was found be-

tween the home environments of normal weight and obese 

subjects. Normal weight subjects had a more regulated 

home environment and were more involved with their fami-

lies than obese subjects. These findings are much the 

same as those reported by Huenemann (13) in a similar study. 

This suggests a relationship between the deterioration of 

the family unit and the high incidence of obesity in early 

life. 

The second major trend noted was the difference 

between the attitudes of mothers of overweight and obese 

children. The mothers of overweight subjects were more 

aware of the fact that their children were heavier than 

normal and appeared to face the problem more realistically 

than mothers of obese subjects. They were better able 10 

distinguish abnormal growth from abnormal behavior. Mothers 
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of overweight children tended to be satisfied with their 

children's eating habits and activity levels and were only 

dissatisfied with excessive weight gain, while mothers of 

obese subjects tended to be dissatisfied with all aspects 

of their children's growth and behavior. Thus it appears 

that the less regulated household influenced the develop-

ment of overweight as well as obesity, yet mothers of 

overweight children were better able to identify the prob-

lem and were more likely to attempt to control the situ-

ation than mothers of obese children. The mothers of 

overweight subjects appeared to be more knowledgeable about 

nutrition and more aware of the importance of nutrition in 

normal growth. This difference in the mothers' knowledge 

and perception could well be the factor which has pre-

vented overweight from developing into obesity among these 

children. These results strongly suggest that the home 

environment plays an important role in the development of 

obesity in early childhood. 
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APPENDIX 1 

HEALTH AND FAMILY HISTORY 

F i l e naiîie: 

Location: 

Date: 

Ghild's name: 

Mother's name: 

Father's name: 

Mother's prepregnancy 

Weight at delivery: 

Total weight gain: 

Weight gain during 

Birth date of child: 

weight: 

last tri mester: 

i i e numcer: 

^ex: ri 

Age (months): Weight to length percentile: 

Birth 

6 months 

Present 

Weig] 

Ibs. 

-it 

percentile 

Length 

inches percentile 

Gircumferences (cm): 

Ghest: 

Waist: 

Biceps: 

Galf: 

Body size: . 

Breast Fed: 

Skinfolds (mm): 

Subscapular: 

;eps: T^ 

Suprailiac: 

not at ali 

less than one month 

one to three months 

three to six monxhs 

more than six montns 
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Age when weaned from bottle _ months or from breast to cup _ months. 
Solids added (age): 

Gereals 

Fruits 

Vegetables 

Meats 

Hematocrit Ao-e 

Walked at months. 

Other children in the family: 

Name 
Sex Age 

Household members other than mother and father: 

^^^® Relationship 

Family income: (check one) 

Less than $1,000 $6,000 to $7,999 $15,000 to $2^,999 
$1,000 to $1,999 ^$8,000 to $9,999 $25,000 to $̂ 9,999 
$2,000 to $3,999 Z_$10,000 to $11,999 $50,000 or more 
$^,000 to $5,999 .̂ $12,000 to $1^,999 

Mother's education (highest grade completed): 

Father's education: 

Mother's occupation: 

Father's occupation: 

Head of Kousehold's cccupation, if not mother or father: 

Socio-economic Score: 



24-hour dietary recall of the child: 

Dietary Score: 
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QUESTIONNAIRE 

1. Are there some foods that you think are especially good for your 

baby? 

What are they? 

Why are they good for him/her? 

2. Are there some foods that you think are especially bad for your 

baby? 

What are they? 

Why are they bad for him/her? 

3. Most mothers, sooner or later, have major or minor feeding problems 

with their children. What problems have you encountered with your 

baby? How did you deal with these problems? 

4. Some mothers allow their children to have dessert at a meal only 

after they have finished eating the food on their plate. They do 

this to encourage their child to eat enough of all the foods that 

are good for him. Do you think this is a good practice? Why or 

why not? 

5. Some mothers give their children something to eat or drink to quiet 

them when they are fussy. Do you ever do this? 

If yes, does it work for you? 

What do you give? 

If no, why not? 

6. Some mothers are concerned about their children not eating enough 

food. Do you think this should concern them? Are you ever con-

cerned about this? Why or why not? 

7. Do you feel that the amount of food a child eats should be 

generally up to the mother or the child? 

8. Do you ever wish your baby wouli want to eat more cften than he/sne 

does? 
Do you ever wish your baby wouli want to eat less often t.an he/she 

does? 
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9. What foods do you wish the baby would eat more of? 

What foods do you wish he/she would eat less of? 

10. With whom does the baby eat in the moming? 

With whom does the baby eat at noon? 

With whom does the baby eat in the evening? 

11. Does the baby seem to get hungry at the same times every day? 

12. Does the baby usually have snacks during the day? 

If yes, how many? 

13. Do you seirve desserts at meals? 

14. About how much time do you spend each day preparing food for 

the family? 

Do you enjoy the time you spend in food preparation or are there 

other things that you would rather be doing? What might these be? 

15« Do you enjoy mealtime? 

16. Have you (or your husband) been on a diet within the last year? 

If yes, what kind? 

17. Do you feed the baby or does he/she usually feed himself/herself 

at mealtime? 

Are there ceirtain types of food he/she eats by himself/herself? 

18. Can the baby get food by himself/herself? 

If yes, what foods? 

19. Do older brothers or sisters give the baby food? 

If yes, what foods? 

20. Does the baby's father ever give advice or state his opinions 

about feeding the baby? 

21. Does the baby's father ever help in feeding the bacy? 

If yes, how often? 

22. Does anyone else ever feed the baby' 

If yes, who? How often? 
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23. Does anyone else give you advice about feeding the baby? 

If yes, who? Do you generally follow this advice? 

24. What is the baby's least liked food or food group? 

What is his/her best liked food or food group? 

25. Does the baby have a "sweet tooth" or like sweets? 

26. Does the baby seem to eat as much food as you offer him/her or 

does he/she tend to stop eating when only part of the food is gone? 

27. Do you feel that the baby enjoys eating? 

28. Do you think your baby is growing at a normal rate, a little 

faster, or a little slower than normal? 

29. At your baby's present age, would you like him/her to be a little 

longer, a little shorter, or just the length that he/she is? 

30. At your baby's present age, would you like him/her to be a little 

fatter, a little thinner, or just the way he/she is? 

31. Do you feel that your baby is nomally active for his/her age or 

a little more or a little less active than normal? 

32. Are there times when you wish that your baby would be iess active 

than he/she is? What might these times be? 

Are there times when you wish that your baby would be more active 

than he/she is? What might these times be? 

33. About how many hours does the baby sleep each night? 

How much time is he/she asleep during a typical day? 

34. Do your baby's nap times change from day to day or is he/she a 

regular napper? 

35. Do you give the baby vitamins? 

If yes, do you think taking vitamins makes up for nct eating the 

right fcods? 

36. Do you make baby foods cr do you buy tneir.? Why 
.9 

í : i j • 



APPENDIX 2 

GUIDELINES FOR SCORING DIETARY INTAKES 

I . I n f a n t s under 12 months of age (Maximum score 100 po in t s ) 

A. Milk (50 points) 
1. Milk instead of formula: subtract 30 points 
2. No formula or milk: subtract 50 points 
3. Inappropriate aimounts of formula 

a. Inadequate amount: subtract 2 points for each ounce 
under 20 ounces. 

b. Excessive amount: subtract 2 points for each ounce 
over 40 ounces, 

B. Solid foods (50 points) 
1. Inadequate amount: subtract 10-15 points if too few 

solids are given for age. 
2. Excessive amount: subtract 10-15 points if solids 

account for inappropriate amount of calories. 
3. Imbalance of solid foods: subtract 5-10 points if 

solids represent poor balance among food groups. 
4. Non-nutritious foods: subtract 5 points per serving 

of soft drinks, sweets, chips, etc. 

II. Ghildren 12 to 24 months of age (Maximum score 100 points) 

A. Milk group (Maximum score 30 p'oints) 
1. Gommon foods Score per serving 

Milk, 6 oz. 10 
Gheese, 1 oz. 10 
Milk, 4 oz. 7 
Cottage cheese, l/2 cup 5 
Ice cream, l/2 cup 5 

2. Excess milk intake: subtract 2 points for each ounce of 
milk in excess of 32 ounces. 

B. Meat group (Maximum score 20 points) 
1, Gommon foods Score per ser̂ ring 

Beef, pork, ham, veal, liver, 1-2 oz. 10 

Egg, 1 }^ 
Dried peas or beans, l/4 - l/2 cup 10 
Lamb, fish, poultry, 1-2 oz. '̂  
Frankfurters, 1-2 7 
Peanut butter, 1-2 tablespoons ^ 
Luncheon meat, bologna, cold cuts, 
1-2 slices ^ 
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G. Fruit and vegetable group (Maximum score 30 points) 
Serving sizes: vegetables - 2 tablespoons to l/4 cup; 
fruit or juice - l/4 to l/2 cup 
1. Vitamin C (lO points maximum) 

a. Vitamin C-Rich (lO points) 
Gitrus fruit or juice, cantaloupe, pineapple juice, 
strawberries, broccoli, or Brussels sprouts 

b, Vitamin G-Fair (5 points) 
Avocado, watermelon, cabbage, cauliflower, greens, 
spinach, or tomato 

2. Vitamin A (lO points maximum) 
a. Vitamin A-Rich (lO points maximum) 

Apricots, cantaloupe, watermelon, broccoli, carrots, 
greens, mixed vegetables, spinach, winter squash, 
sweet potatoes 

b. Vitamin A-Fair (5 points) 
Apricot nectar, peaches, plums, tomato, or tomato 
juice 

3. Other vegetables or fruits (5 points per serving) 

D. Bread and cereal group (Maximum score 20 points) 
1. 5 points per serving 
2. Gommon foods 

Bread, whole grain or enriched, l/2 - 1 slice 
Gooked cereal, l/4 - l/2 cup 
Ready-to-eat cereal, l/3 to 3/^ cup 
Pasta, 1/4 - l/2 cup 
Rice, grits, l/4 - l/2 cup 
Gombread, 1 - 2 inch sq. 
Grackers, 2 - 4 
Muffins, biscuits, rolls, l/2 - 1 
Pancakes, waffles, l/2 - 1 
Corn tortillas, 1 - 2 
Flour tortillas, l/2 - 1 

3. Excess intake: subtract 5 points for each bread-cereal 
serving in excess of 6 servings. 

E. Non-nutritious foods: subtract 5 points for each serving 
of soft drinks, candy, sweets, chips, etc. 




