
Childhood Obesity as an Emerging Epidemic in Developing Countries

-Overweight children in Bogor-

34 tables & 2 figures

Naoko Sakamoto

Takemi Program in International Health

Harvard School of Public Health

665 Huntington Avenue, Rm.1-1104

Boston, MA 02115

USA

June 2000



2

Introduction

It was reported chronic diseases killed more than 24 million people a year, equal to almost

half of all deaths worldwide in the World Health Report 1997.1)  Moreover GBD (The Global

Burden of Disease study) projected that 73 per cent of all deaths worldwide in 2020 will be

due to causes related to chronic disease.2)  The health problems are shifting globally in

recent years.  Some developing countries reported the change in disease structure

through epidemiological transition, especially in Southeast Asian countries.  These

changes occur mainly in urban areas while traditional health problems still remain in rural

areas.  Consequently, the coexistence of a duplex construction of two kinds of health

problems, called "Double burden", is evident in the countries.

The shifts of the nutrition transition are also advancing rapidly in the Southeast

Asian countries.3)  The nutrition transition model, which was proposed by Popkin, would

explain large shifts occurred in the composition of diet, intertwining with demographic

transition and epidemiological transition.4)  And it suggested the dietary shifts be reflected

in health outcomes, such as changes in body size and composition.  Popkin indicated

obesity is increasing in the Southeast Asian countries due to their rapid industrialization.

Khor also presented a data about increasing prevalence of obesity in some Southeast

Asian countries at 8th Asian Nutrition Conference, Seoul in 1999.5)

Cohort and cross-sectional studies have indicated that obesity may be linked to

an increased risk of coronary heart disease, hypertension, diabetes mellitus and

gallstones.6)  The increase of these obesity-related chronic diseases along with a rise in

obesity, has brought the change in disease structure and caused epidemiological transition

in the Southeast Asian countries.7)8)  According to the SEAMIC recent health statistics,
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chronic diseases have become leading causes of death in most of the Southeast Asian

countries in recent decades.9)

 Japan has experienced an increase of childhood obesity after the high economic

growth period, 1960s and 70s, following the increase of adult obesity.  At that time, the

pattern of food consumption and lifestyle changed remarkably, which has been supposed

to cause the increase of obesity.10)  However the prevalence of childhood obesity has

reached a plateau in recent years.  This Japanese experience may provide useful

guidelines for the current problem in other Asian countries.

Though the number is quite a few, the researches of the increase of childhood

obesity has been reported sporadically in some Asian countries, such as Korea,

Singapore, Thailand, and Indonesia, following their rapid economic development.11)12)13)14)

The problem of childhood obesity can be emerging in these countries.  Unfortunately few

survey of childhood obesity was done with valid sample size for estimating the prevalence

among general population.

The Indonesian survey was conducted in 1995-96, before the Asian economic

collapse, at that time Indonesian economy had been rising continuously from 1980s,

achieving an annual economic growth of 8.0% in 1995.  The pattern of causes of death

began to change around 1980.  Infectious diseases; diarrhea, lower respiratory tract

infection, tuberculosis, had been major causes before then.  However, in 1980,

cardiovascular disease was ranked third of the leading causes of death and in 1992,

circulatory system headed the list.9)  The crude death rate and birth rate had also showed

rapid change.  The crude death declined from 19.1 in 1971 to 8.9 in 1990, and the crude

birth rate declined from 40.6 in 1971 to 27.9 in 1990.15)  These two dramatic changes

constituted an epidemiological transition, and during the past two decades, Indonesia has
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undergone radical changes in both economy and health.

It can be deduced that the increase of childhood obesity in Indonesia might

happen following the change of the pattern of diseases and economic growth, like Japan

and other Asian countries.  Actually Droomers reported high prevalence of childhood

obesity in the high socioeconomic segment of Jakarta in 1995.14)  In Indonesia, childhood

mal-nutrition was still a national priority, since it remained high in peripheral and isolated

islands.16)17)  However a new problem, over-nutrition might be emerging in other parts of

the countries.

Childhood obesity is positively correlated with eventual adult obesity.  It is related

to many of the same risk factors as adult obesity, most notably cardiovascular and

psychosocial factors.18)  It is widely accepted that prevention is the best way to control

childhood obesity.  The preschool age has been recognized as the most effective period to

start to care about obesity for the successful prevention of adulthood obesity.19)  The major

grounds of this recommendation are the tracking to adulthood obesity and the forming of a

lifestyle including a dietary style.20)21)22)23)24)

Therefore this study is aiming to describe the frequency of overweight/ obese

among preschool children in urban Bogor, for providing basic information about the

prevalence of childhood obesity in Indonesia.  Second objective is to identify factors

relating to childhood overweight/ obesity in Indonesia, for providing useful information to

take preventive measures.  The survey was conducted by collaboration with the National

Institute for Nutrition and Development, Indonesia, which is located in Bogor.
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Methods

1. Subjects

The study was conducted among preschool children attending kindergarten in urban Bogor

(located 60km south from Jakarta), one of Jakarta’s satellite towns.  Three kindergartens

were randomly selected among from six local kindergartens.

All children, total 624 in the first and second grade of selected kindergartens, who

were attending on the day of our survey, were involved in anthropometrical measurements

of height, weight, and arm circumference.  Next body mass index (BMI, weight in

kilograms/ squared height in meters) was calculated for every child to make the three

subgroups for stratified sampling to select the children for a detailed investigation.  One

hundred children were randomly selected from BMI groups with score of <14 and 15-<17,

to serve as controls.  Then, all children, a total of 86 with score of 18+ were included to the

subjects for the detailed investigation.

In this study, for comparing between overweight and normal within a city of

Indonesia, re-sampling using Indonesian standard was conducted to make the two groups.

The percentage of the median for the weight-for-age index, which is usually applied for

assessing the nutritional status of children in Indonesia, was calculated for all children.25)

In Indonesia, NCHS standard was used as their reference and its cut-off points were

defined as 80% and 120%, for wasting, normal, and overweight respectively.  Table 1

shows the distribution of the total 624 children in these percentage categories by sex.  And

table 2 shows the number of the children in this analysis, who were re-sampled.  The

number of the children in the overweight group is 56 and that in the control group is 120.

They aged between 48 and 72 months and their health status were approved by health
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check.

2. Design

A cross sectional study was conducted in December 1995 and January 1996.  The

anthropometrical measurement was completed in the first 3 days and all the procedures

were finished before the fasting month in 1996.  The expert staffs of the institute visited

kindergartens and measured height, weight, and arm circumference of all children who

were attending on the day of our survey.

The detailed investigation about the child’s daily life, the child’s dietary habits, the

socio-economic status of household, parent’s practice toward child, and food intake of

child was done trough interviewing of mothers by the trained staffs.  They used a

questionnaire, Food Frequency Questionnaire made by the Institute, and 24-hour recall

method.  Besides, measurement of mother’s height and weight were implemented.  Blood

samples were taken from the selected children whose parents provided informed consent,

and health checks were done at kindergartens.

3.Measurements

a) Anthropometry

Measures of height, weight and arm circumference were obtained for calculation of some

physical indices.  Children’s height without shows was measured to the nearest 0.1 cm

using Microtoise, weight without shows was measured to the nearest 0.1 kg using SECA

770 alpha, and arm circumference was measured to the nearest 0.1 cm using the
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measuring tape for arm circumference recommended by WHO.  Mothers’ height and

weight without shows were measured in the same manner as the children’s.

b) Questionnaire

Questionnaire was developed in English based on the one used in the previous surveys

that was conducted in Malaysia and Japan, and then it was translated into Indonesian.

Re-translating into English checked the translation.

c) Food intake

Food Frequency Questionnaire used in the survey was developed just for the purpose of

seeing frequencies by modifying the FFQ employed in Indonesian national survey.

Therefore the result of the FFQ cannot be applied for measuring nutrient intakes.

Twenty-four hour recall method was usually used for nutrition surveys in

Indonesia.  Total calorie, animal protein, plant protein, fat, carbohydrate, calcium, animal

iron, plant iron, vitamin A, vitamin C, fiber, and cholesterol were measured from the result

at the institute by the same method as the Indonesia national nutritional survey.

d) Blood test

Hemoglobin, hematocrit, and serum-cholesterol were examined at the institute.

Hemoglobin was measured by Cyanmethemoglobin method with length 460 nm,

hematocrit was measured with capillary and cholesterol was measured by CHOD-PAP

method that was utilized for national surveys in Indonesia.

e) Health check
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A pediatrician inspected the health status of the children.  She took pulses and blood

pressure, auscultated chest, and checked eyes, nose, ears, throat, teeth, and so on.
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Results

1. Height, weight, and arm-circumference

Table 3 shows an average height, weight, and arm-circumference by sex and age of all the

children.

2. Socioeconomic status of the parents

Ninety-eight percent of the parents were Muslims and Indonesian-Indonesian.  Average

ages were 33.1 (SD=4.7) years for the mothers and 37.7 (SD=6.0) years for the father.

There is no significant deference between the two groups.  Table 4 shows the mothers’

educational level.  There is no significant difference between the two groups and nearly

50% of the mothers graduated from high school and 30% of them attained educational

level more than university in the both groups.   Table 5 shows the father’s educational

level.  There is no significant difference, either.  More than 40% of the father in the control

group and more than 50% of the father in the overweight group attained higher educational

level than university.

Table 6 shows the mothers’ occupation between the two groups.  There is no

significant difference.  Very few mothers were household wives and most of them have

jobs outside their house.  Nearly half of them were government officers and 30% were

working at private companies.  Table 7 shows the fathers’ occupation and no significant

difference was seen.  More than one-thirds of the fathers were government officers and

about 10% were working at private companies.  Average monthly household income, total

expenditure, and food expenses were compared between the groups (table 8).  In this

comparison, F-test was conducted and then t-test was done unless the variances didn’t
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differ significantly.  If they differed, Welch-test was applied.  Actually only the food

expenditure had the different variances between the groups and was conducted the

Welch-test.  No significant difference was seen among them.

3. Attitude of the mothers toward the children

Table 9 shows the percentages of the mothers who do the kinds of practice toward her

child.  There is no significant difference between the two groups.  About seventy percent of

the mothers made her child lead a well-regulated life, half of the mothers decided the time

of child’s TV viewing, and one-thirds of the mothers made her child play outdoors.  An

average hour of parents’ contacting with their child was compared in table 10.  No

significant difference was seen in mothers and fathers between the groups.  An average

contacting hours of mothers’ was 6.1 in the control group and 5.6 in the overweight group

and that of fathers’ was same 3.6 in both groups.

Mothers’ belief about nutrition and dietary practice were asked in some questions,

but no significant difference was seen between the groups.  Examples of the questions

were “do you think that nutritional balance is important for your family,” “do you think eating

vegetable every day is good for health,” and ”do you think fatty food is good for health.”

More than 95% of the mother though that nutritional balance was important for her family,

about 90% of them thought that eating vegetable everyday was good for health and fatty

food was not good for health in both groups.

Mothers’ recognition of their child’s nutritional status was investigated.  Table 11

shows how the mothers recognized their child’s nutritional status in each group.  The

categories of the recognizing level were the same as those for grouping categories, which

is the percentage of the median with the weight-for-age.  Most of the mothers recognized
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as the same as the categories. (p<0.001)  Especially in the overweight group, more than

two-thirds thought their children were overweight and none of them recognized as wasting.

In the control group, 65% of the mothers thought their children were normal and few of

them recognized their children as overweight and more than 30% of them recognized their

children as wasting.  One tendency was seen in both groups, that some of the mother

under-recognized their children’s nutritional status.

The relationship with parents’ likes and dislikes in food was investigated by five

questions; having likes and dislikes in food, preference of sweets, fatty foods, vegetable,

and fruit.  No significant relationship between children’s nutritional status and parents’ likes

and dislikes.  However significant relationships of the children’s likes and dislikes with the

parents were seen as in table 12 and 13 (p<001; OR=6.7, p<0.01; OR=3.4).  The children

whose parents have likes and dislikes tended to have it and the children whose parents

don’t have it tend not to have it.

Table 14 shows the percentages of the parents who have physical exercises

regularly.  A significant difference was seen in the mothers’ answer (p<0.05).  About

twenty-four percent of the mothers in the normal group have physical exercises regularly,

while nine percent of those in the overweight do.  No significant difference was seen in the

fathers’ answer.  However, the significant relationship of the children’s physical activities

with the fathers’ exercises was seen in table 15 (p<0.005; OR=2.7).  The children whose

father has physical exercises regularly tended to play outdoors.  With the mothers’

exercises, though it was not significant (p=0.05), a similar relationship can be seen in table

16.

Average mothers’ height, weight, and BMI were compared between the groups in

table 17.  There were significant difference in weight and BMI (p<0.05, p<0.01).  Both were
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higher in the overweight group than in the control group.  The relationship of the mothers’

BMI with the previous mothers’ exercises was examined but no significant relationship was

seen.

Average birth weight was compared between the groups.  Average birth weight of

the control was 3.13 kg (SD=0.39) and that of the overweight group was 3.24 kg

(SD=0.47).  There was no significant difference.  Additionally the correlation between birth

weight and mother’s weight, height, and BMI was examined.  Pearson’s correlation was

conducted and the result was showed in table 18.  Though the values of r-square were

small, significant positive relationships of birth weight were seen with weight and BMI.

4. Daily activities

Kindergarten finished around noon and the children had individual activities in the

afternoon.  Napping, playing, TV viewing, and taking private lessons were surveyed.

Eighty percent of the children in the control group and 87.5% of those in the overweight

group usually napped and no difference was found between the groups.

Table 19 shows the frequency of playing outdoors.  Around 30% of the children

usually play outdoors and about 15% of them never did in both groups.  Regarding indoor

playing, having video games was asked and 40% of the children had them at home in both

groups.

Average TV viewing hours was compared.  The children in the control group

watched TV for 2.4 hours per day (N=119; SD=1.2) and those in the overweight group did

for 2.2 hours per day (N=54; SD=1.2).  No significant difference was found between the

groups.

About taking private lessons, 50% of children in the overweight group and 51% of
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those in the control group took some lessons.  The kinds of the lessons were piano,

drawing, swimming, dancing, wrestling, learning the Koran, and so on.  We categorized

them into sedentary lessons and physical exercise lessons.  The relationship between

children’s nutritional status and taking physical exercise lessons was examined but no

significant relationship was found.

5. Dietary habits

The relationship between nutritional status and eating habits was investigated.  Table 20 -

22 show comparison between the groups on chewing, eating speed, and likes and dislikes.

A significant difference was seen in eating speed (p<0.01) and overweight children tend to

eat fast.  The relationship between eating habits and energy intake was also examined by

one-way ANOVA and t-test, but no significant relationship was found (table 23 - 25).

Additionally a question of “does the child have a dinner while watching TV” was asked.

Sixty percent of the children in both groups were watching and no difference was found in

them.

Regarding snacking, frequency, snacking time, person to decide snack, amount of

snack, influence of advertisement, and stock of snack were investigated.  Table 26 shows

the frequency of snacking by the groups.  No significant difference was seen between the

groups.  Most of the children have snacking and five percent of the children in the control

group and 7.3% in the overweight group never have snacking.

Table 27 shows the fixity of the children’s snacking time.  No significant difference

was seen between the groups.  About 21% of the children in the control group and 24% in

the overweight group have a fixed snacking time and around 80% of the children in both

group have a snack anytime they want.  A nighttime snack was also investigated.  In the
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control group, 56.8% usually had a nighttime snack, while 65.5% did in the overweight

group.

The person who decides the snack was compared between the groups (Table 28).

No significant difference was found and more than half of the children have a snack

decided by their mothers.  In the control group, 44% of the children decided their snack by

themselves while 33% in the overweight group did.

Table 29 shows a comparison of amount of snack between the groups.  The

children in the overweight group were more likely to have a decided amount of snack and

less likely to have any amount they wanted (p<0.01).

Influence of TV advertisement on children’s preference was examined by the

question of “does your child want to have the foods that are often advertised ”.  Table 30

shows the comparison of it between the two groups.  No significant difference was seen

and nearly 75% of the children tend to want to eat the advertised foods in both groups.

Stocking of snacks was examined, by questioning how often they kept snack at

home  (Table 31).  Two-thirds of the children’s family always, and around one-fourth

usually had snacks in both groups.

6. Food consumption

Table 32 shows frequencies of consuming commercial foods by the groups.  Only vendor

food, which is sold at street stalls, e.g. noodle, bread, and fried rice, was asked frequency

per week, since it is so popular in Indonesia.  No significant difference was found other

than consuming canned food.  The children in the control group tend to consume more

canned food than those in the overweight group. (p<0.05)  Vendor food was consumed

averagely 2.7 times per week, and fast food was consumed 2.7 times per month in both
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groups.  Averagely all the children ate out with their family about three times per month.

Table 33 shows nutrient intake per day which was surveyed by 24 hour recall

method.  Significant difference was found in total calorie, animal protein, and carbohydrate

(p<0.05; p<0.05; p<0.05).  The children in the overweight group took 200 more in total

kilocalorie, 10g more in animal protein, and 30g more in carbohydrate than those in the

control group.

7. Blood test

Table 34 shows average hemoglobin, hematocrit, and cholesterol by the groups.  An

average level of hematocrit was significantly higher in the overweight group than in the

control group.  There was no significant difference about hemoglobin and cholesterol.  Fig

1 shows the cumulative proportion of cholesterol level in the normal (control) group.  Only

30% of the children had the cholesterol level less than 170 mg/dl and 25% of the children

had that more than 200 mg/dl.
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Discussion

Childhood obesity and its consequences are emerging as a global problem.  Data from 79

developing countries and a number of industrialized countries suggest that, by WHO

standards (>+2 standard deviations above the reference median weight for height), about

22 million children aged under 5 are overweight.  Obesity affects almost 10% of

schoolchildren in industrialized countries and high rates are also emerging in some of the

developing countries.  Some 30% of obese children become obese adults.26)

Multiple epidemiological studies have found various etiological factors of

childhood obesity in developed countries.27)28)29)  These factors are divided into “heredity”

and “environment,” but only the factors in the environment can be controlled for

prevention.30)  Moreover these factors range from the proximal level to the social level.

Recently the WHO Consultation on Obesity gave a schematic picture of the influences on

energy balance and weight gain (Fig. 2).  It indicates that body weight is primarily

regulated by a series of physiological processes but it is also influenced by societal and

cognitive factors.31)  The factors of the proximal level, such as over-energy-intake, less-

energy-expenditure, having obesity gene, can be universal all over the countries, while the

factors of the social level that influence the proximal factors by modifying individual

behavior would differ from each society.  It is not hard to guess that the social factors differ

between developed countries and developing countries.

Gill suggested the natural course of obesity and its health effects differ greatly

between developed countries and the more newly industrialized societies.32)  The general

patterns of prevalence of obesity in European countries is that prevalence is increasing

along with age until the sixth decade and then declining, while that in developing countries
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is that prevalence reaches a peak by the early forties.  This indicates obesity begins much

earlier in life in developing countries.

One of the large factors at social level, Socioeconomic Status (SES) would give

different influence to developed countries and developing countries.  The review of Sobal

and Stunkard indicated childhood obesity shows negative or no correlation with SES in

developed countries, while positive correlation is seen in developing countries..33)

Sakamoto conducted the study on the relationship between childhood obesity and SES in

a moderately industrialized province in Thailand.34)  The result of this study also supported

the conclusion of the review.  The prevalence of childhood obesity was significantly

different between urban and rural areas, and between higher and lower socioeconomic

status.  The higher prevalence was seen in urban area or in higher socioeconomic group.

Can we take the same preventive measures in the different societies that give the different

influence on people?

Consequently the factors can be universal at the lowest level but they can differ at

the highest level.  How are the factors at the middle level, which are influenced and

modified by the factors at the highest level?  A different function is needed for obtaining the

same outputs from the different inputs.  The factors at the middle level, such as lifestyle of

household, health belief, individual behavior, must be different from each society.  This

study was unprecedented in terms of childhood obesity and tried to examine the factors in

the lowest and middle level for the beginning.

The lowest level factor in this study was energy-intake surveyed by 24-hour recall

method.  The result indicated the overweight children had more energy-intake than the

normal as the widely accepted proposition.  Higher energy-intake results from consuming

much amount of food, highly energy dense food, or combination of both.  The several



18

factors that may contribute for them were examined in this study.

Commercial foods are usually considered as highly energy dense food.  Therefore

the frequencies of consuming them were compared between the groups.  No significant

difference was found in them except for canned food and most of the results were quite

similar in both group.  More detailed survey on kinds and amount of each commercial food

is needed about this issue.

In Japan, it is accepted that chewing not well and eating fast lead to eating large

amount and having too much dislike leads to unbalanced diet that sometimes results in

childhood obesity.35)  The overweight children tended to eat fast also in this study, but the

relationship between eating fast and more energy-intake was not found.  A detailed survey

on speed or amount is needed for confirming whether eating fast relates with eating

amount in Indonesia.

In developed countries, especially in US, television viewing and snacking are

considered as important factors, because snacks are usually highly energy dense food and

snacking while TV viewing tends to result in high-energy intake.36)37)38)39)  Not only that, TV

viewing plays other roles for promoting childhood obesity, e.g. a TV advertisement about

food that arouse the people to have it, lowering metabolism, reducing physical

activity.40)41)42)43)44)

This study didn’t show any significant relationship between overweight and

snacking except about amount of snack.  The overweight children were more likely to have

a decided amount of snack than the normal children.  Though it looks an opposite result, it

can be interpreted as caretakers of the overweight children pay attention to their amount of

snack because they were overweight.  The causal relationship can’t be understood due to

the limitation of the cross-sectional design.
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The question about TV advertisement was asked, but no relationship with

overweight was found.  However it is worth to mention nearly 75% children tended to want

to have advertised food.  Average TV viewing hours was compared between the groups

but no significant difference was found either.  In other daily activities that may relate to

energy-expenditure, no significant deference was found either.

We have discussed about the factors from of energy intake in the lowest level to

of individual behavior in the lower-middle level.  And next we will go to the parent’s attitude

and practice that modify the behavior of the children.  The parent’s, especially mother’s

attitude and practice have strong influence on child’s behavior.45)

Three questions were asked about mother’s practice toward their children, which

were making their children lead a well-regulated life, deciding TV viewing hours of their

children’s, and making their children play outdoors.  No significant deference was found

between the groups.  Regardless children’s nutritional status, relationship between

mother’s practice and child’s behavior was investigated, about TV viewing hours and

playing outdoors.  No relationship was found about TV viewing hours, but it was seen the

children whose mothers made them play outdoors tended to play outdoors (p<0.05).  The

results about likes and dislikes in food and physical activities also indicate influence of

parents’ attitude on their children.

About 70% of the mother recognized their child’s nutritional status as the same as

assessed by the method.  However, this result indicated a systematic misclassification.

About 30% of the mother of the normal children recognized them as wasting and 23% of

those of the overweight children recognized them as normal.  Both mothers mostly

underestimated their children’s nutritional status than the assessed status, while only two

cases were overestimated in the normal children.  The child’s body image of the mothers
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was not consistent with the assessed nutritional status and their image of normal

nutritional status slightly shifts to the more excessive nutritional status than the NCHS

standard.

This result raises the question that the body image was incorrect or the

assessment method was improper.  If the method was proper and the body image was

incorrect, it is needed to change the child’s body image of the population.  Some mothers

would feed their children too much even when they are already overweight because the

mothers don’t recognize them as overweight.  Contrarily if the method was improper and

the body image was correct, developing a proper method is required.  This might seem

odd, but is worth considering more consideration because the NCHS standard was

developed with the growth data of American children.46)

The positive relationship between mothers’ BMI and child’s nutritional status was

found as some previous studies showed.47)  This relationship suggested both

environmental and genetic factors.  Since the correlation of body physique between

mother and child was reported, environmental factors such as mothers’ practice toward

their children, influence of mothers’ lifestyle on their children, living in a similar life

environment and so forth, have been studied.  After the mid-1980s several studies have

indicated genetic factors and recently obesity gene was reported.48)49)50)51)52)   Bouchard

and Perusse reported percentage body fat, fat mass, fat distribution, and fat patterning

were characterized by heritability estimates of about 25%.53)  In addition to that, Bouchard

recommended employment of environmental factors to take preventive measures for

obesity.54)

The entire subject lived in an urban area in Bogor.  Therefore a range of SES is

quite smaller than that across urban/rural area.  Any significant difference about SES was
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found between the groups.  This may have caused the results that no significant deference

was seen between the groups in the questions about mothers’ knowledge of nutrition.

Because SES influences nutritional knowledge of mothers, especially their educational

level.

As mentioned above, positive correlation of SES with childhood obesity in

developing countries was widely accepted.  However, the correlation was not found in this

study.  The previous studies, including the author’s study in Thailand, which reported the

correlation compared the prevalence between the areas whose SES were absolutely in

different level.  And the other studies that described high prevalence of childhood obesity

was conducted in only urban city and the authors did not surveyed SES because high SES

was a premise in their subjects.  This study ascertained that SES didn’t have a great

influence in one area.  Further study is needed how much difference of SES generated the

different prevalence of childhood obesity.

The main objective of this study is to describe the prevalence of the overweight

children and it was 14.3% in this population.  This number is quite reasonable with

reference of the prevalence of 16.1% in Jakarta using a mean weight-for-height Z-score

method in 1995.14)  The prevalence of 14.3% is substantial, and larger in percentage than

the prevalence of wasting.  Second objective is to examine the factors relating to childhood

obesity.  Unfortunately we couldn’t find many factors in this study, but we confirmed

overweight children had more energy-intake and SES was not so influential in this

population.  Therefore it is suggested that the key factors should exist in the middle level,

e.g. individual behavior, health belief, lifestyle, that was discussed formerly.

Obesity is not immediate lethal disease itself.  But it is a significant risk factor for a

range of serious non-communicable diseases and conditions. 55)56)57)58)59)60)61)62)  Colditz
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estimated the economic costs of obesity were $39.3 billion, or 5.5% of the costs of illness

in 1986. Addition of costs due to musculoskeletal disorders could raise this estimate to

7.8%.  The costs of treatment for severe obesity must be weighed against the improved

health status and quality of life.63)  Moreover the Japan Society for the Study of Obesity

estimated medical costs at two hundred billion dollars among a total national health budget

of 300 billion dollars in 1999.  These estimations showed obesity would burden the

national health budget, and the burden is sure to emerge in Indonesia in the near future

where the epidemiological transition has rapidly advanced currently and obesity and its

related diseases will continue to increase.

The easiest way to controlling obesity is thought to be prevention.  And prevention

of obesity in childhood is regarded as important and the best way to prevent adult obesity

up to now.64)  WHO also mentioned that improved prevention of and therapy for childhood

obesity are the most-cost-effective approaches to reduce morbidity and mortality in

adulthood.65)

Considering some preventive measures for childhood obesity, the most possible

way against common problems will adopt them from other country.  In USA, the factors in

the lowest level, e.g. reducing energy-intake, increasing energy-expenditure have been put

forward.  This put the responsibility on children themselves of their families.  WHO also

described that    three potential approaches for the preventive interventions to deal with

this problem are reduction in dietary energy intake, increase in the energy spent on activity

and reduction in inactivity.65)

However USA was not successful in controlling childhood obesity until now and

more broad approaches have been required.66)  Recently Gortmaker et al. reported the

success in a school-based interdisciplinary intervention, and it indicated a promising
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school-based approach to reducing obesity among youth.67)  Can people in developing

countries have responsibility individually, even USA, being one of the most developed

richest countries and people have much choices for making their lifestyle, failed?  People

in developing countries have fewer choices, information, and resources.

As the upper level factors of childhood obesity differ, the preventive measures

may differ from one society to another, because the factors are different and the political,

social, and economic situations are also different.  For instance, TV viewing was the

largest factor in US but not in this population and the intervention on TV viewing is useless

in this population currently.  Of course this survey is insufficient for taking practical

measures, and some surveys for its special propose will be needed further.  However this

study indicated there is substantial number of the cases for need to take some measures.

Finally cholesterol level in this population is worth to be discussed.  The

recommended cholesterol level of this age is under 170 mg/dl, and over 200 mg/dl is

considered as high level.68)  Though a detailed test about low-density lipoprotein (LDL)

cholesterol is necessary for diagnosis, High cholesterol level is relating with

hypercholesterolemia and several heart diseases.  No significant difference was found

between the groups and the average values were quite high in both groups.  In the all

subjects of the analysis, only 31% was under 170, 44% was between 170-200, 21% was

between 200-220, and 4% was over 220 mg/dl.  The frequency indicated the high

cholesterol level in the population base.  This issue is also needed further immediate

investigation.
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Conclusion

In this study, we confirmed overweight children had more energy-intake and SES

was not so influential factors in this population.  And we ascertained a substantial number

of overweight children existed in this population.  The study subject, urban Bogor, is one of

the typical urban areas in Indonesia, and is not extremely industrialized.   Therefore

emerging of overweight/obese children may have happened in other areas as well.

Obesity and obesity-related chronic diseases have been becoming a serious

health problem in every country in the World.  The burden of them will certainly be a heavy

load in Indonesia.  Obesity strongly relates with lifestyle.  Controlling childhood obesity is

the most-cost-effective approaches in two aspects: one is reducing the risk population that

consists of obese children who have a high risk of adult obesity in the future, and the other

is forming a healthy lifestyle including dietary style during childhood.

Not only Indonesia but also other rapidly industrializing countries, need to

reconsider about their current nutritional problems, because new health problems are

emerging along with their industrialization in some areas, especially in urban sectors, while

traditional mal-nutrition problems still exists within their countries.  It is obvious their

resources are limited and new problems mostly result from economic growth.  Moreover no

successful measures were reported from developed countries either.  Therefore further

collaborations for taking effective measures are important between developing and

developed countries.
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Table 1. Distribution of the children in the categories of the percentage of the median with the

weight-for-age by sex

Boy Girl Total

%WAM N % N % N %

-80  31   9.3  26   8.9  57   9.1

80-120 250  75.3 228  78.1 478  76.6

120-  51  15.4  38  13.0  89  14.3

Total 332 100.0 292 100.0 624 100.0

Table 2. Number of the children in this analysis (n=176)

Boy Girl Total

%WAM N % N % N %

80-120 64 53.3 56 46.7 120 100.0

120- 34 60.7 22 39.3  56 100.0

Table 3. Average height, weight, and arm-circumference by sex and age (n=624)

Boy (332) Girl (292)

3 (4) 4(110) 5(177) 6(41) 3(4) 4(97) 5(172) 6(19)

Height (cm) 104.3 105.8 111.8 112.7 101.6 104.0 109.2 113.7

Weight (kg) 16.5 18.4 19.9 19.6 16.5 16.9 18.5 20.1

Arm-circumference (cm) 15.8 17.7 17.7 17.5 16.8 17.0 17.4 18.0
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Table 4. Mother’s educational level

Control Overweight

N % N %

Junior high school   4   5.0  1   1.8

High school  57  47.5 30  53.6

Collage/ Junior college  23  19.2  9  16.1

University or more  33  27.5 16  28.6

Others   1   0.8  0   0.0

Total 120 100.0 56 100.0

Table 5. Father’s educational level

Control Overweight

N % N %

Junior high school  2    1.7  0  0

High school 40   33.3 15  26.8

Collage/ Junior college 26   21.7  9  16.1

University or more 51   42.5 31  55.4

Others  1    0.8  1   1.8

Total 120 100.0 56 100.0
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Table 6. Mother’s occupation

Control Overweight

N % N %

Household wife   4   5.0  1   1.8

Gov’t officer  57  47.5 30  53.6

Non gov’t officer  23  19.2  9  16.1

Private company  33  27.5 16  28.6

Others   1   0.8  0   0.0

Total 120 100.0 56 100.0

Table 7. Father’s occupation

Control Overweight

N % N %

Gov’t officer  43   36.4 19  33.9

Non gov’t officer  50   42.4 29  51.8

Private company  14   11.9  7  12.5

Army   6   5.1  0   0.0

Others   5   4.2  1   1.8

Total 120 100.0 56 100.0
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Table 8. Average Monthly Household Income, Total Expenditure, and Food Expenses

(Rp.)

Control (n=82) Overweight (n=37)

� Mean � SD � Mean � SD

Income 1,095,298 34,475 1,205,263 55,104

Expenditure 567,793 561,883 592,903 496,839

Food expenses 468,604 221,212 561,432 339,808

Table 9. Mother’s Practice

Control Overweight

Make child lead a well-regulated life 70.0 % 67.3 %

Decide TV time 48.3 % 50.9 %

Make child play outdoors 33.9 % 33.3 %



34

                                                                                                                                                          

Table 10. Average hours of contacting with child

Control (n=120) Overweight (n=55)

Mean SD Mean SD

Mother 6.1 3.4 5.6 3.2

Father 3.6 2.4 3.6 2.3

Table 11. Mother’s recognition of child nutritional status

Control (normal; n=119) Overweight (n=56)

N % N %

Overweight  3  2.5 43 76.8

Normal 78 65.5 13 23.2

Wasting 38 31.9  0  0.0

Table 12. Likes and dislikes similarity between the children and their mothers

Mothers who have likes and

dislikes

Mothers who don’t have like

and dislikes

N % N %

Children who have likes and

dislikes
11 64.7  34 21.4

Children who don’t have

likes and dislikes
 6 35.3 125 78.6

P<0.001

OR=6.74

95%CI (2.10, 22.3)
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Table 13. Likes and dislikes similarity between the children and their fathers

Fathers who have likes and

dislikes

Fathers who don’t have like

and dislikes

N % N %

Children who have likes and

dislikes
15 46.9  30 20.8

Children who don’t have

likes and dislikes
17 53.1 114 79.2

P<0.005

OR=3.35

95%CI (1.40, 8.07)

Table 14. Percentages of parents who have physical exercises regularly

Control (n=119) Overweight (n=55)

N % N %

Mother* 28 23.5  5  9.1

Father 39 32.8 13 23.6

* p<0.05



36

                                                                                                                                                          

Table 15. Children’s physical activity and father’s exercises

Fathers who have exercises

regularly

Fathers who have no like

and dislikes

N % N %

Children who usually play

outdoors
23 44.2 28 23.0

Children who do not usually

play outdoors
29 55.8 94 77.0

P<0.005

OR=2.66

95%CI (1.26, 5.64)
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Table 16. Children’s physical activity and mother’s exercises

Mothers who have exercises

regularly

Mothers who have no like

and dislikes

N % N %

Children who usually play

outdoors
14 42.4  36 25.5

Children who do not usually

play outdoors
19 57.6 105 74.5

OR=2.15

95%CI (0.910, 5.07)
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Table 17. Mother’s Height, Weight, and BMI

Control (n=86) Overweight (n=40)

Mean SD Mean SD

Height (cm) 154.6 5.2 153.2  4.2

Weight (kg) *  53.7 9.5  58.2 10.4

BMI (kg/m2) **  22.5 3.8  24.7  4.2

* p<0.05  ** p<0.01

Table 18. Correlation between birth weight and mother’s weight, height, BMI (n=173)

R2 t-value p-value

Weight 0.040 2.68 0.008

Height 0.013 1.53 0.129

BMI 0.025 2.08 0.039
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Table 19. Frequency of playing outdoors

Control (n=120) Overweight (n=56)

N % N %

Usually 36 30.0 16 28.6

Sometimes 66 55.0 31 55.4

Never 18 15.0  9 16.1

Table 20. Chewing of food

Control (n=120) Overweight (n=56)

N % N %

Very well 20 16.7 14 25.0

Well 89 74.2 35 62.5

Not well 11 ��  9.2 �     7 12.5

Table 21. Eating speed

Control (n=120) Overweight (n=56)

N % N %

Fast 16 13.3 17 30.4

Medium 78 65.0 35 62.5

Slow 26 21.7       4      7.1

P<0.01
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Table 22. Likes and dislikes

Control (n=120) Overweight (n=56)

N % N %

Too much 35 29.2 10 17.9

Not too much 85 70.8 46 82.1

Table 23. One-way ANOVA of calorie intake by chewing

(kcal/day)

N Mean SD

Very well 26 1861 555

Well 79 1739 506

Not well 21 1576 373
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Table 24. One-way ANOVA of calorie intake by eating speed

(kcal/day)

N Mean SD

Fast 28 1619 509

Medium 83 1798 504

Slow 15 1618 439

Table 25. One-way ANOVA of calorie intake by eating amount

(kcal/day)

N Mean SD

Any amount 41 1679 464

Decided amount 38 1760 517

Both 41 1815 538

Table 26. Frequency of snacking

Control (n=120) Overweight (n=55)

N % N %

Everyday 69 57.5 22 40.0

Not everyday 45 37.5 29 52.7

Never  6  5.0  4  7.3
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Table 27. Snacking time

Control (n=116) Overweight (n=54)

N % N %

Fixed 24 20.7 13 24.1

Not fixed (anytime) 92 79.3 41 75.9

Table 28. Person who decides the snack

Control (n=120) Overweight (n=56)

N % N %

Child 51 44.0 18 33.3

Mother 59 50.9 29 53.7

Father  1  0.9  3  5.6

Others  5  4.3  4  7.4
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Table 29. Amount of snack

Control (n=115) Overweight (n=53)

N % N %

Any amount child wants 44 38.3  7 13.2

Decided amount 33 28.7 27 50.9

Both 38 33.0 19 35.8

P<0.01

Table 30. Influence of TV advertisement

Control (n=119) Overweight (n=52)

N % N %

Strong 90 75.6 38 73.1

Weak 29 24.4 14 26.9

Table 31. Stock of snack

Control (n=120) Overweight (n=56)

N % N %

Always 80 66.7 37 66.1

Usually 28 23.3 16 28.6

1-2 days per week  8  6.7  2  3.6

Seldom  4  3.3  1  1.8



44

                                                                                                                                                          

Table 32. Frequencies of Consuming Commercial Foods

Control (n=120) Overweight (n=56)

(Times per month) Mean SD Mean SD

Vendor food# 2.7 2.6 2.7 2.1

Eating out 3.0 2.2 3.1 1.9

Fast food 2.7 2.5 2.7 2.5

Delivered food     0.32  0.87  0.43  1.49

Pre-cooked food     2.1 3.0 1.6 2.8

Take-out food 3.1 2.8 3.2 3.3

Canned food* 1.6 2.0 1.0 1.5

* p<0.05
# Times per week
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Table 33. Nutrient Intake per Day

Control (n=87) Overweight (n=40)

Mean SD Mean SD

Calorie (kcal)*    1671 472    1888     534

Animal Protein (g) *    38.4    15.7    48.7   23.7

Plant Protein (g)    19.9     8.7    19.0    8.9

Fat (g)    60.0    23.2    65.5   26.4

Carbohydrate (g) * 225  69 254 88

Calcium (mg) 967    1185    1185    1115

Animal Iron (mg)     5.3     2.8     9.1      18

Plant Iron (mg)     7.3     3.8     7.3    4.0

Vitamin A (IU)    3317    3307    4284    5170

Vitamin C (mg)    57.9    60.8    64.4   66.2

Fiber (mg)     3.5     5.7     3.3    2.9

Cholesterol (mg) 371 228 484     371

* p<0.05

Table 34. Hb, Ht, and Cholesterol

Control (n=81) Overweight (n=40)

Mean SD Mean SD

Hb* (g/dl) 11.1 �  0.97 11.5 1.01

Ht (%) 35.0 �  2.72 36.0 2.57

Cholesterol (mg/dl)   179.0 25.7   182.0 28.1

P<0.05


