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Summary

A case control study was conducted in Dhaka city to measure the energy intake
and expenditure among 220 obese children of 4 -10 years age group and 220
randomly selected age and sex matched controls. A 24 hour dietary recall was
used to assess the energy intake. Data on energy expenditure was obtained by
24 hour physical activity recall. The mean energy intake of obese children
(2056:t751 kcaVd) was found to be significantly higher (P<O.OOI)compared to
the non obese (1508::!:529kcaVd).Nosex difference was found in both obese and
non obese groups. Mean energy expenditure ofthe obese children (1868:1:313
kcaVd vs 1495::1::200kcal/d) was significantly higher than the non-obese
(P<O.OOl).Of the obese, boys expended more energy than the girls (P=O.OI).
Furthermore, physical activity level (1.40:t0.09 vs 1.35:t0.14) was significantly
higher among the non obese than their obese counterpart (P<O.OOI).However,
energy balance was significantly higher among the obese (P<O.OOI).Dose
response of energy balance shows the estimated relative risk of obesity
increases with higher level of energy balance (P<O.OOl).The findings of this
study revealed that energy balance as a result of higher energy intake and
lower energy expenditure was one of the important risk factors for the
development of obesity among the children of Dhaka city. Thus, appropriate
interventions like behavioural change regarding food habits and physical
activities are recommended.

Introduction
threateningdiseasesincludingtype2diabetes,

Childhood obesity has become epidemic cardiovasculardiseases, hormone dependent
worldwide including developing countries & gastrointestinal cancersI.2A.5.The most
where it is coexisted with undernutritionl-J, public health important consequence of
and evidences suggest that the situation is childhood obesity is that it commonly tracks
likely to get worse in near future2.Obesity is into adulthood and persistence rises with age
an important risk factor for a number of amongobesechildrenIl'.The globalepidemic
chronic non communicable and life of childhoodobesity isa reflection of massive
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social, economic and cultural upheavals I. It
may be due in part to a decrease in chi ldren' s
physical activity levels and increase in energy
intake7 . Physical inactivity represents more
than an absence of activity; it also includes
participation in physically passive behaviour

such as television viewing, reading, working
with computer, talking with friends on the
telephone, driving acar, medicating oreating.
Physical activity patterns have an important
influence on the physiologicai regulation of

body weight. In particular, it affects total
energy intake, expenditure and balance.

Total energy intake refers to all energy
consumed as food and drink that can be

metabolised inside the body. Daily energy

expenditure consists of resting energy
expenditure, the energy required to
metabolise food (thermic effect of food) and

energy expended as a result of activity.

Body weight is dependent on the balance
between energy intake and energy
expenditure. When energy intake and
expenditure are in balance then weight
remains stable. Net excess in energy, whether
through greater intake or lesser expenditure

leads to weight gain. In children, some of this
extra energy may be used for linear skeletal
growth; but in both children and adults net
excess energy intake leads to increase in both

lean body mass and adipose tissueH.In simple
terms, obesity is a consequence of an energy
imbalance -an excess of energy intake over

energy expenditure for a considerable
periodl.9.

In general population, therefore physical
inactivity and obesity go hand in hand in
causation of metabolic syndrome. But the

relationship between physical activity and

August 2002

obesity in children is not well established. It

is thought that physical activity differences
in children insufficiently explain the adiposity
differences between normal and overweight
childrenHul.

Studies show inconsistent results and have

not been generally demonstrated a significant

inverse relationship betweenphy~ical activity
and body weight or body fatI1.13.Inconsistent
results have also been reported in studies

comparing lean and obese children. Some
studies show that lean children are more

physically activeJ4-'6, whereas others do not
show a significant differenceH).JI. .

The present study was aimed to compare the
energy intake and expenditure of the obese
children with those of non obese in Dhaka-

the capital city of Bangladesh.

Materials and methods

This case control study was conducted among
220 obese children, selected from 5000

children of 4-10 years age of Dhaka city
during 2000-200 I .Children in terms of weight

for height more than 120% of the NCHS/
WHO reference were selected as obese. An

equal number of non obese children were
randomly selected as controls matching age
and sex. Handicapped, child suffering from

any illness for last one month,child taking
drugs like steroid, cyproheptadine,

phenothiazine etc. causing weight gain were
excluded from the study.

Assessment of energy intake

A 24-hour dietary recall was used to asses the

dietary intake of the both obese and non
obese children. The parents and their child
were interviewed together to complete the
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recall of all foods and beverages consumed

by the child during the previous 24 hours-

a typical day of a week. Mothers were the
primary source of the recall, but spouses

were encouraged to collaborate in providing
information on the child's dietary intake 17.IX.

In case of non-housewives mothers, caregiver
of the child, participated to provide
information on child's dietary intake.

A semi-structured questionnaire was used to
obtain a complete description as possible,

including brand name and recipes. Calibrated
utensils including containers, glasses, plates,

measuring cups & spoons and different fruits,
fast foods, snacks & vegetables and various
types of food models were used as memory
aids and/ or to assist the respondent for
quantification of portion size of food items
consumed 17-19

Assessment of energy expenditure
A simple, pictorial chart, depicting 24-hour
physical activities commonly perfDrmedby
children was used to assist the recall. These

activities include- sleeping, brushing teeth,
washing hands & mouth, breakfast, bathing/
showering, dressing, walking, climbing/
stepping down stairs, sitting in class room,
reading, writing, walking to and fro, taking
meal, lying, sports like foot-ball, cricket,
badminton,carom, skipping,bicycles,house-
hold sports,watching television,video,video
games, computer uses and other sedentary
activities were recorded using a semi-
structured questionnaire. The participants
checked off the amount of daily time spenton
various activities. Basal Metabolic Rate

(BMR) was estimated using Schofield's
equation20. Parents and caregivers
collaborated during the recall.

24-hour activities were classified into light,
moderate and heavy according to different
published literatures and put appropriate
activity factor (Multiples of BMR). Total
energyexpenditureof24 hourswascalculated
by summing the products obtained from the
BMRmultipliedbyappropriateactivityfactor
and the duration of the respective physical
acti vity20-23.

Data analysis

All statistical analyses were done using SPSS

Pc. Comparisons between groups were
performed by t tests and non-parametric,
Mann-Whitney tests.

Results

The mean age in each group was 8.3::1:1.4
years with a range of 4 -I 0 years. Of the study
population, 149 (67.73%) were boys and
71(32.27%) were girls in each group.

The mean energy intake of obese and non
obese were 2056::1:751kcal/day & 1558::1:529
kcal/day respectively. The mean energy
intake was higher among the obese, which
was statistically significant (P<O.OOI). But
there was no significant difference between
the energy intake of boys and girls in both
groups (table-I)

Energy expenditure was also significantly
(P<O.OOI) higher among the obese( 1868::1:313

kcal/day) than the non obese (1495::1:200kcal/

day) children. There was a significant

difference between the obese boys and girls

in energy expenditure. But no significant
difference was found between the non obese

boys and girls (table II).
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Physical Activity Level (PAL) was
significantly higher among the non-obese
children (P<O.OOI). But no statistically
significant difference was found between the

boys and girls in both groups (table-III).

Taking as the reference group, children who
had no energy balance, the estimated relative
risk of obesity increases with higher levels of
energy balance upto a maximum of odds

ratio 3.41. The Chi-square test for trend is
46.38, P<O.OOI(table-IV).

Table-I: Energy intake (kcal/day) of obese and
non obese children

Table -II: Energy expenditure (kcal/day) of obese
and non obese children.

* P <0.001. **P=O.OI

Table -II: Physical Activity Level of obese and
non obese children.
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Table -IV: Relative risk of energy balance of
children to obesity

Energy Balance Obese
Kcal/day

Non
obese

Odds
ratio

x2 for trend 46.3H. P<O.OOI.

Discussion

In this study,energy intake was significantly
(P<O.OOI)higheramongthe obesechildren
(2056:t75I kcal/day) than the non obese
counterpart (1558:t529 kcal/day) which was
also higher than the FAO/WHO recommen-
ded allowance. But. there was no statistically
significant difference between boys and girls
regarding calorie intake for both obese and
non obese. Tanasescu et al reported that
obesechildrenhadsimilartotalenergy intakes
but lower energy intakes per kilogram of
body weight compared with non-obese
children24.

Rolland-~achera and Bellisle25 reported that
there is no relationship between body mass
index (BMI) and skil)fold thickness with
energy intake in 7 to 12 year old children.
Sunnegardh et al12also showed no relationship
betwee!1 skinfold thickness and energy intake

in 8 year old boys and girls and 13 year old

boys, although a significant negative
correlation was reported for the 13 year old

girls. Other studies that compared energy
intake of lean and obese children have

generally not shown that obese chikh:en
have higher energy intakes than do lean
children2(~29.This negative results from the
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Subjects Obese Non-obese
(n=220) (n=220)

Both sex* 2056:t75I I558:t529

Boys 2004:t809 I478:t538

Girls I855:t603 I568:t508

* P <0.001

Subjects Obese Non-obese
(n=220) (n=220)

Both sex* I868:t313 I495:t2oo

Boys (n=149) 1907:t275** I459:t19 I

Girls (n=71) 1801:t307** 1414:t215

Subjects Obese Non-obese
(n=220) (n=220)

Both sex* 1.35:t0.14 1.40:t0.09

Boys (n=149) 1.35:t0.11 1.35:t0.12

Girls (n=71) 1.34:to.137 1.34:to.12

* P <0.001

0 105 110 I
1-300 31 49 0.66
30 1-600 34 3] 1.15
601-900 22 15 1.53
901-1200 10 8 1.31
1201-1500 5 3 1.75

150] 13 4 3.41
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latter may be due to the limitation of self-
reports of energy intake as a measure of
energy requirements.

In this study, energy expenditure among the
obese was significantly higher than their
non-obese counterpart (P<O.OO1)which is in
agreement with other studies26.27 but
incosistent with the findings of other
researchers 14.It may be due to awareness
among the parents for physical exercise of
their children following the development of
obesity.

Physical activity level was significantly

higher among the non obese children against
their obese counterpart which is consistent
with the findings of other researcher-'o but
other studies revealed insignificant
difference1x.2o.Of the boys and girls, there
was no significant statistical difference of
physical activity level. Similar findings were
also reported by Ball et aF.

It was found that energy balance (in context

of energy intake and expenditure) was more
among obese children. It was statistically in
significant among the non obese (P<0.089).

Furthermore, energy intake among the non

obese was significantly less than their
requirement (P< 0.00 I).

Goran et al16found no relation between energy

expenditure and obesity in a 4 year follow-up
of75 white preadolescent children. The main
predictors of change in fat mass relati ve to fat
free mass in their study were gender, initial

fatness, and parental fatness. Similarly
Maffeis et aPI reported that neither physical
activity nor energy and nutrient intake

significantly affect the change in BMI over 4
years in 112 prepubertal children with a
mean age of8.6 years at baseline after parental
obesity was taken into account. BMI at
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baseline was the only variable retained in
multivariate analyses. So, findings of this
study is inconsistent with Goran et al and
Maffeis et a}l6.31.

In contrast, two longitudinal studies of

younger preschool children have provided
evidence for an association. Among 97 White

children aged 3-5 years at baseline in the

Framingham Children's Study th'ose with
low levels of physical activity gained
substantially more fat than the more active
children as they were folded into first grade32.
Similarly, Klesges et ap3reported that dietary

intake and physical activity accounted for
most of the variance in changes in BMI than
did non modifiable variables such as parental

obesity in 146 White, middle class, preschool
children over a 3 years f,gUow-up.

It has been reported34.35 that the lack of
consistent or inconclusive results in previous
studies could be due to the large measurement
errors associated with the assessment of

energy intake in general and under reporting
among obese children and adults. Physical
activity, particularly in children, or sample
sizes could have been inadequate.

Furthermore, the energy intake is higher and

physical activity level is lower among the
obese children. The energy balance in terms

of energy intake and expenditure or energy
intake & energy requirement, there is a
significantly higher energy balance existed
among the obese children. Dose response of

energy balance on obesity shows the
estimated relative risk of obesity increase

with higher level of energy balance. Similar
results also showed by Banarjee and Saha but

the age of the studied population was 12-14
years36.
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Results of the study suggest that positive
energy balance over a considerable period
related to energy intake and expenditure may
contribute obesity among the children.
Appropriate interventions like behavioural
change regarding energy intake and physical
activity are thus recommended to address the
childhood obesity-an emerging health
problem in Dhaka city.
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