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Abstract

Background: Obesity amongst the children is increasing worldwide at an alarming rate in both developed
and developing countries. Obese children are at higher risk of developing coronary heart disease, non-
insulin dependent diabetes, respiratory disease etc.

Methods: A case-control study, preceded by a cross sectional survey was conducted, aimed to estimate the
prevalence rate and to identify the factors associated with the development of childhood obesity in Dhaka
city. A multi stage probability proportionate to size (PPS) cluster sampling method was used to obtain the
sample. To identify the obese children, a pre-tested questionnaire was used to collect data on age, weight and
height among the randomly selected 5000 children of 2-10 years age group from 12 government primary and
23 private elementary schools, 4 hospitals, 8 health centres and 12 immunisation centres (on National
Immunisation Days) from all the 12 thanas (civil administrative sub-districts) of Dhaka city. Survey included
a medical history and physical examination to assess the eligibility of the subjects for the study.

Results: Of 5000 children, 380 (7.6%) were identified as obese using the criterion of weight for height >120% as a
cut-off point. Obesity was positively correlated with the increase of age in both sexes (r = 0.76). Of al obese
children, 216 (56.8%) were boys and 164 (43.2%) were girls. Prevalence of obesity was significantly higher
among the boys than girls (»=0.007). The study was conducted among the 220 cases of 380 obese children
(Wt/Ht> 120%) and 220 randomly selected controls, matching age and sex, using a semi-structured questionnaire
for identifying the factors associated with the development of childhood obesity. Information also collected from
parents of both cases and controls. Family income (p<0.001) and expenditure on food (p<0.001) were significantly
higher among the cases. Data showed that parental obesity was significantly associated with the obesity in children.
There was an association between obesity of the children and parents’ educational status (p<0.001). There was no
difference in the working hours of parents outside households between the cases and controls. Energy balance was
significantly higher among the cases. Dose response of energy balance shows, the estimated relative risk of obesity
increases with higher levels of energy balance up to a maximum of odds ratio 3.41 (<0.001). A significant
difference (p<0.001) was found in hours of television-video viewing between the cases and controls.

Conclusion: Findings of this study show that the obesity among the children is caused by a positive
energy balance over a considerable period, is related to environmental factors including energy intake,
energy expenditure and other behavioural aspects. Appropriate interventions like behavioural change
regarding energy intake and physical activity are thus recommended to address the childhood obesity- an
emerging public health problem in Dhaka city.
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Introduction

Obesity is a form of malnutrition characterised by
excessive fatness in the body - a detriment to
good health and well being."” Obesity is not a
recent phenomenon. Its historical roots can be
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traced to the Paleolithic era more than 25000
years ago. Clinical evidence of obesity can be
dated as far back as Graeco-Roman times, but
little scientific progress was made towards
understanding the condition until the 20" century.
Throughout most of the human history, weight
gain and fat storage have been viewed as signs of
health and prosperity.'**
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Obesity is a critical health concern among children.
Childhood obesity has reached epidemic proportions
globally, both in developed and developing
countries, even in those countries where deficiency
diseases represent a severe public health problem.**®
In many countries, it poses an urgent and serious
challenge. The Sustainable Development Goals, set
by the United Nations in 2015, identify prevention
and control of non communicable diseases as core
priorities. Among the non communicable disease
risk factors, obesity is particularly concern and has
the potential to negate many of the health benefits
that have contributed to increased life expectancy.’

In 2014, an estimated 41 million children under 5
years of age were affected by overweight or
obesity globally. Of them, 48% overweight lived
in Asia and 25% in Africa. In Africa, the number
of children who are overweight or obese has
nearly doubled since 1990, increasing from 5.4
million to 10.3 million.® In USA, it was estimated
in a nationally representative study, the
prevalence of obesity was 17% among the 2-19
years age group.’

In Bangladesh, a study was conducted in January,
1997 in a school and a MCH clinic in Dhaka city,
among 316 the children of 2-10 years age group, the
prevalence of obesity (Wt/Ht >120%) was to be
found 13%. The study also revealed that obesity
was positively correlated with increase of age and
family income.'” A countrywide cross-sectional
epidemiological study shows that among the 6-15
years old children both from urban and rural areas
3.5% were obese and 9.5% were overweight."!

Obesity is a recognized disease in its own right
and consequently causing a number of chronic,
non-communicable and life threatening diseases
including noninsulin dependent diabetes mellitus,
cardiovascular diseases, gall bladder diseases and
hormone sensitive and gastrointestinal cancers as
well as high risk for some non fatal conditions
like back pain, arthritis, infertility and poor
psychosocial functions including social isolation,
peer problems etc.*>'*?° The most public health
important consequence of childhood obesity is
that it commonly tracks into adulthood and
persistence rises with age among obese children
with an increased risk for poor health
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outcomes.™'*?'#? It is estimated that 70% of obese
children become obese adult.'? The economic cost
of obesity is an important issue for health care
providers and policy makers. In several developed
countries, the cost of obesity has been assessed,
and it was 2-7% of total health care cost.

A number of aetiological factors like genetic, life
styles, emotional over eating, indulgence, parental
neglect, medical factors, geographical location,
seasonality, socio-economic status, demographic
factors have been identified as in different
epidemiological studies.*>'*%2¢

Genetic factors play an important role in childhood
obesity.”’** It is correlated with family histories of
obesity.”” Though fatness does run in families, but
the genetic component does not follow simple
Mendelian principles and the influence of the
genotype on the aetiology of obesity may be
attenuated or exacerbated by non-genetic factors.*
The relative importance of inherited factors in the
development and maintenance of obesity is still
being actively debated. The discovery of Leptin
(167- amino acid protein of 16 k Da) has led to a
renewed interest in genetic and metabolic
influences in the development of obesity -a fat
derived hormone may be the long soughter after
lipostat’ factor postulated to govern energy
balance a negative feedback loop originating in
adipose tissue and acting on centers in the brain.*”’
Prenatal malnutrition particularly in early gestation
is associated with obesity in later life.”>** Studies
indicated that low birth weight is associated with
obesity in later life.***” There are many debates on
sex distribution of obesity. Study shows that
females are more obese than males but other
studies showed that there was no significant
difference in childhood obesity regarding sex
distribution.>'®* Higher prevalence of obesity in
children occurred with increase of age.'**** Studies
suggest that there are critical periods during
childhood that influence development of obesity
including gestation and early infancy, the period of
adiposity rebound that occurs between 5-7 years of
age. ¥ It is revealed that the preadolescent period
between 7 and 11 years attracts particular attention
because juvenile obesity may begin during this
interval of accelerated growth.*
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The prevalence of obesity declines with increasing
family size. It is higher among single children.”
Birth order has no consistent influence on
prevalence of obesity, although some data suggest
that greater prevalence among younger children of
large families.” Family structure or family life is
closely associated with the development and
maintenance of childhood obesity.”® Dietz and
Gortmaker found that the prevalence of obesity was
associated with higher income levels.**

Simply, obesity is a result of positive energy balance
over a considerable period. Body weight is primarily
regulated by a series of physiological process but is
also influenced by external societal and cognitive
factors.® Rolland and Bellisle reported that there was
no relationship between body mass index (BMI) and
skinfold thickness with energy intake in 7 to 12 y
old children.* Sunnegardh et al also showed no
relationship between skinfold thickness and energy
intake in 8-y old boys and girls.* Studies that
compared energy intake of lean and obese children
have generally not shown that obese children have
higher energy intakes than do lean children.**® The
recent worldwide increase in the prevalence of
childhood obesity may be due impart to a decrease
in children’s physical activity.>* It is reported that
obese children exhibit decreased performance during
exercise compared with normal body weight peers.™
Other studies revealed that obese children expend
more energy for resting metabolic rate and physical
activity than their counterparts.***” Studies show that
lean children are more physically active where as
others do not show a significant difference.*¢*>4%%%

This study was aimed to explore in depth evidences
on the prevalence of childhood obesity- to provide a
baseline data and to identify the factors contributing
to the problem and the pertinent issues requiring
further research and to develop recommendations to
alert nutrition and health experts to consider it as a
public health problem.

Materials and Methods

This case-control study was preceeded by a cross
sectional survey, conducted among 2-10 years age
group in Dhaka city during 1999-2001. This age
group was considered, as the children’s age less
than 2 years and above 10 years may be heavier
and fatter for development and physiological
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reasons.”’ A total of 12 Government primary
schools, 23 Private elementary schools, 4 Hospitals,
8 Maternal and Child Health Centres and 12
Immunization Centers (on National Immunization
Days) in all 12 thana (Civil administrative-
subdistrict) of the Dhaka city were the study sites.
Referring to the study and considering the
prevalence rate 10% or less, using the Inverse
sampling method for rare items, 5000 children of
2-10 years age group was surveyed to obtain the
cases.'™** Child suffering from any illness for last
one month, handicapped children, child taking drug
like steroid, cyproheptadine, phenothiazine etc
causing weight gain, and parents unwilling for
invasive investigations were excluded from the
study. It included a medical history and physical
examination to assess the eligibility of the subjects
for the study. The study was ethically cleared by the
Bangladesh Medical Research Council.

A three stage probability proportionate to size
(PPS) cluster sampling method was used to
obtain the representative sample of 5000
children of 2-10 years age using the current
census data. The design provided a systematic
sampling based on the current population
census of 12 thanas of Dhaka city.>***®

Of 5000 children, 380 (7.6%) were identified as
obese using the criterion of weight for height
>120% of NCHS-WHO reference as a cut-off
point. An equal number of non obese children
(<120% of NCHS-WHO reference as controls
were selected randomly matching age, sex and
stratum of sampling.*®

Due to shifting of accommodation including
transfer of place of works of parents,
unwillingness to participate in the study by the
parents and illness of either parents and/or
children (during case- control study period) a total
of 160 obese children could not be included in the
study. Even with this exclusion, the total number
of cases and controls were within statistically
sound sample size [ci =0.05 two sided, B = 0.20,
Po 0.15 and R=2 and the estimated sample size
was 207 using table for estimation sample size for
case-control study.”® Finally, the case control
study part of the study was conducted among the
220 cases and 220 controls.

Data were collected at the school or laboratory or
at prefixed places. For this, parents were
communicated through school authority or by the
investigator ~ himself. =~ A semi-structured
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questionnaire was used for identifying the factors
associated with the development of childhood
obesity. Data on socio-economic, demographic,
antbropometry, 24 hours dietary recall and 24
hours physical activity recall were collected.
Information was also collected from the parents of
both cases and controls.

Data collection: Socio-economic and
demographic information: Age of the child as
years and months (eg. 6 years 6 months) have
been recorded where designated month is the last
completed month.®® Later on, the age of the both
cases and controls were checked by the parents.
Information on demographic characteristics like
birth order, family structure and family size and
other family information like monthly total family
income, monthly family expenditure on foods
were collected through interviewing the parents.

Measurement of height and weight: Height and
weight were measured to the nearest 0.5 cm and
0.1 kg respectively following procedures
described elsewhere.®%*

Assessment of energy intake and expenditure: A
24-hours dietary recall was used to assess the
dietary intake of the both cases and controls. The
parents and their child were interviewed together
to complete the recall all foods and beverages
consumed by the child during the previous 24
hours- a typical day of a week, as described
elsewhere.**03%*

Estimation of total energy expenditure: A simple,
pictorial chart, depicting 24-hour physical activities
commonly performed by children was used to assist
the recall. The participants checked off the amount
of daily time spent on various activities including,
sleeping, brushing teeth, washing hands and mouth,
breakfast, bathing/showering, dressing, walking,
climbing/stepping down stairs, sitting in class room,
reading, writing sports watching television etc.
which were recorded using a semi-structured
questionnaire. Total energy expenditure of 24 hours
was calculated according to the published
literatures.** %

Estimation television video viewing hours:
Television and video viewing was measured
among the both cases and controls. They were
asked the time spent on watching television,
movies, videos each day of previous week-a
typical week. They also asked to recall dividing
a day into 4 quarter. To assist the recall, the
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programmes of different TV channels published
in local newspapers were shown. Parents were
also asked to assist the recall. On the basis of
daily TV video viewing weekly total hours
spent on TV video was calculated.®”'

Data analysis: All statistical analyses were done
using SPSS PC. Chi-square tests were done to see
the association between categorical variables.
Comparisons between groups were performed by
t tests and non-parametric, Mann-Whitney tests.
Correlations between continuously distributed
variables were assessed by using Spearman
correlation analyses. Logistic regression was used
to examine factors associated with obesity. Other
appropriate statistical tests were done for analyses
of the data. Two tailed p values <0.05 were
considered significant.

Results

This study was conducted among 5000 children of
2-10 years age group in Dhaka city. Of them,
2510 were boys and 2490 girls. Of the total 5000
study population, 380 were identified as obese,
using cut off level weight for height above 120%
of NCHS WHO reference. But using weight for
height Z scores equal or above +2SD, 280 were
identified as obese (table I).

Table I: Childhood obesity by different Indicators

Obesity

Indicator Percent of total

Cut off value VO- of obese population (5000)
children
Wt/ht >120 380 76%
WHZ >20 280 56%

Of the total 380 obese children, only 14 were
stunted, 5 were boys and 9 were girls. Chi square
test shows, stunting were negatively associated

(p<0.002) with obesity among the study
population (table II).
Table II: Distribution of stunting and obesity
Sex Stunting Obese Non Total  Total
obese
Stunted 5 149 154
Boys
Not Stunted 210 2145 2356 2510
. Stunted 9 180 189
GilS  NotStunted 155 2146 2301 4%
Total 380 4620 5000 5000

Out of 440 study children (220 cases and 220
controls), single age distribution in 4-10 years
children were 6, 7, 13, 25, 44, 90 and 35 in each
group. The mean age in each group was 8.3+ 1.4
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years. Out of total 440 study children, 220 were
cases (standard weight for height >120%) and 220
were controls (standard weight for height
<120%). Of them, 149 were boys and 71 were
girls in each group. Out of 220 cases, 113 were 1%
issue, 768 2™ issue, and 39 were 3™ and above
issue, But among 220 controls 1%, 2™ and 3™ and
above birth order were 106, 58, 56 respectively.
No significant (y ’= 4.060, p = 0.131) association
was to be found between birth order and obesity
of the children.

Among the study subjects, 74 cases and 59
controls were from the family having members up
to 4, 86 cases and 106 controls from the family of
5-6 members, 35 of cases and 31 controls were
from the family of 7-8 members and, of family
size of above 8, 25 were cases and 24 were
controls. There was no significant association
(x’-4.038, p = 0.257) between family size and
childhood obesity.

Considering family structure, among the cases
(n=220) 166 from nuclear and 54 joint family
and, among the controls (n=220), 177 from
nuclear and 50 from joint family. It is evident that
obesity of children was not significantly (y* =
0.201, p = 0.654) associated with family structure.

Out of 220 parents of cases, 10, 57, 63 and 90
had have education, below Secondary School
Certificate (SSC) level, Secondary and Higher
Secondary School Certificate (HSC) level,
Graduation level and Masters and above
respectively. Among the 220 parents of controls,
57 were below SSC, 80 were SSC and HSC
holders, 46 were graduates and 27 were Masters
and above. It is evident from the table, with
increase of fathers’ level of education, obesity of
the children also increased. So, it may be
interpreted, there was a significant association
(x’=61.60, p <0.001) between fathers’ education
level and childhood obesity.

It was to be found that with increase of level of
mothers’ education, obesity of children also
increased. There was a significant (> = 56.246,
p <0.001) association between mother’s education
level and childhood obesity. It is evident that, out of
51 children of professionals, 70.6% were obese;
followed by 63.3% obese children among 128
children of businessman parents, out of 134 children
of service holder parents 54.5% children were obese
(x’=57.48, p<0.00 1).
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Among the mothers of cases (220), 185 were
housewives and 35 were nonhousewives (day
labourer, sweepers, hawkers, service holders.
professionals, businessman etc.) No statistical
significant y* =2.4, p < 0. 12) association was
to be found between mothers’ occupation and
childhood obesity.

Of 114 fathers of cases worked more than 10 hours
daily outside houschold against 122 fathers of
controls. It is evident from the Chi-square test, no
significant ~ (x’=0.585, p>0.444) association
between fathers working hours outside and obesity
in children. Of 186 mothers of cases worked less
than 3 hours in a day outside household against 196
mothers of controls. Out of mothers of 58 children,
34 mothers of cases worked more than 3 hours
outside household daily against 24 mothers of
controls. Chi-square test shows, no significant
(X’=1.986, p = 0.159) association between mothers
working hours outside household and obesity in
children (table III).

Table III: Difference of parents’ working hours outside house-
holds among cases and controls

Parents’
working Subject Mean “t” value p value
hrs
Fathers Cases 10934234 1.665(Special 0,097
working (n=220) cn
. t” test as F Not

hrs outside Controls 1111+ Significant) Siemificant
Household (n=220) 2.13 en en
Mothers Cases | 184291 083 0.407
working (n=220) (Special “t Not
hrs outside Controls test as F Not L
Houschold  (n=220) "7 070 gionificany  Significant

The mean working hours in a day outside
households, were 10.93 hrs and 11.11 hrs of
fathers’ of cases and controls respectively.
Independent sample “t” test shows, no significant
difference of working hours between the two
groups of fathers (p=0.47). Similarly, no
significant difference of working hours outside
household of mothers of cases and controls was to
be found. So, it may be concluded here, parents’
working hours outside household has no
significant effect on obesity in children in the
study population.

With the increase of monthly family income level,
the number of obese children also increased
significantly (3 for trend = 36.48, p<0.001). With
the increase of monthly family expenditure on food,
the number of obese children also increased. There
is a significant (x* for trend =39.82 p < 0.001)
association between monthly family expenditure on
food and obesity among children (table IV).

72



Childhood obesity in Dhaka city

Table IV: Difference of monthly family income and monthly
family expenditure on food between cases and controls.
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Table VI: Distribution of hours of TV-Video viewing and
childhood obesity

Variables Subjects Mean + SD t value 4
value
Case -
a t=4.752
Monthly — (nepg0)  PTROEIIO LRL b
family C 1 test as F is <0.001
: ontro
income (TK) =220 1665213338 gnificant
t=5.489
®Monthly Case 8678+4316  (Simple
. (n=220) P
family test as F P
expenditure Control not <0.001
(Tk.) (n=220 66163531 significant)

a) Non parametric test Mann — Whitney test
(mean rank: case 260.65 and control 180. 35)
2<0.001

b) Non parametric test: Mann-Whitney test (mean
rank: case 260.33 and control 180. 67) p<0.001

The mean difference of monthly family income,
monthly per capita income and monthly family
expenditure on food between cases and controls
are statistically significant (p<0.001).

Energy intake among the obese children was found
to be significantly higher than the non obese
counterpart. Perversely, the energy expenditure and
physical activity level were found to be significantly
lower among the obese children (table V).

Table V: Energy intake, energy expenditure, physical activity
level among obese and on obese children

WeeKkly hrs of Cases Controls Total
TV-video viewing (n=220) (n=220) (N=440)
Upto7 20 33 53
8-14 76 93 169
15-21 85 76 161
22-above 39 18 57
Total 220 220 440

The mean hours of TV-Video viewing in a week
was 16.31 + 6.37 hrs and 14.01+ 5.89 hrs among
cases and controls children respectively. Cases enjoy
TV-Video more hours than their controls, which was
statistically significant (table VII; p<0.001).

Table VII: Difference of mean TV-Video viewing among cases
and controls

Cases/  Mean £SD ¢ value value
Controls (Hrs) P

Cases

Weekly V- (n=220) 631637 3929

. (Sample “t” test p<
Video
Viewin Controls 14.0125.89 as F Not 0.001
& (n=220) P Significant

Variable Obese Non obese value
(n=220) m=220 P

Energy intake (mean,
keal/day, for both sex) 2056+751 15584529  p <0.001
Energy expenditure
(mean, kcal/day, for 1868+313 1495+200 p <0.01
both sex)
Physical activity level 1.35+0.14 1404000 p <0.001

(mean, for both sex)

Furthermore, regarding the energy balance, 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 (y* =
46.38, p<0.001).

The weekly total hours of television and video
viewing of children showed that with increase
hours of TV video viewing, number of obese
children also increased. Chi-square test shows
there was a statistically significant (y* = 13.13
86S p=0.004) association between duration of TV
video viewing and childhood obesity (table VI).
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Out of 46 obese fathers (of both obese and non
obese children), 34 having obese children, 12 non
obese children. Furthermore, out of the rest 394
fathers which were non obese, 186 having obese
children. Chi square test shows, that there was a
significant (y > = 10.70625, p < 0.001) association
between fathers obesity and child’s obesity.

On the other hand, out of 146 obese mothers (of
both obese and non obese children), having 96
obese children and 50 non-obese children.
Furthermore, out of 294 non-obese mothers, 124
having obese children. It is evident from the Chi
square test, there was a significant (y °=
20.75762, p < 0.001) association between mothers
obesity and obesity in children (table VIII).

Table VIII: Distribution of fathers’ obesity (using wt/ for ht %)
and childhood obesity

Child obesity
Father’s obesity cases Controls Total
(n=220) (n=220) (n=440)
Obesity (wt/ht>120%) 34 12 46
Non obesity
(Wt/ht<120%) 186 204 394
Total 220 220 440

Using BMI, it was to be found that obese mothers
(»<0.001) have more obese children than the
obese fathers (p<0.01). But both parents obese
having non-significant number of obese children
(table IX, p<0.08).
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Table IX: Distribution of mothers’ obesity (using wt/ht %) and
childhood obesity

Child obesity
Mother’s obesity cases Controls Total
(n=220) (n=220) (n=440)
Obesity (wt/ht>120%) 96 50 146
Non obesity (wt/ht<120%) 124 170 294
Total 220 220 440
Discussion

The prevalence of obesity reported in this sample of
Dhaka city was 7.6%, using weight for height more
than 120% of NCHSIWHO reference. There was a
significant difference (p<0.007) between the
prevalence of obesity between boys (56.8%) and
girls (43.2%). This difference is similar to the data
reported in Italian and Malaysian population.”™

In this study, highest prevalence (14.0%) of obesity
was found in 9-10 years old children, but no
statistically significant difference was to be found
between boys and girls (p=0.067) in this subgroup,
which is inconsistent with the finding of Kotani et
al among the Japanese children.”” Data of this
study show, prevalence of obesity among the
study population increased with age (r=0.76, chi-
square for age trend 117.61 p<0.001. The trend
was higher among the boys (x? for trend 69.03)
than girls (x” for trend 44.25). The age trend of this
study is consistent with the other studies.’'****%%
The mean age of the obese children was 8.3 years.
The result of the present study is consistent with the
study of Wilkinson et al.*

Among the 5000 study children of 2-10 years age
group, the mean weight and height of the 6-10 years
subgroup were 24.63 £+ 7.18 kg and 126.03 + 9.74
cm respectively. Childhood nutritional stunting, an
indicator of chronic undernutrition has been
suggested as one factor contributing to high rates of
obesity in developing countries because of the
observed positive association between stunting and
adolescent and adult obesity.””*® In this study, the
association between obesity and stunting in children
was not statistically significantly. Amongst the 5000
study children, 2510 were boys. Of the total boys,
154 were stunted and only 5 (3.25%) boys of them
were obese, against 9 (4.76%) girls were obese
amongst 189 stunted girls. Sawaya et al found that
stunted girls appeared to be at even greater risk of
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obesity than boys, with a 35% prevalence of obesity
compared with 11% in stunted adolescent boys. In
the present study, though the association between
stunting and obesity is not significant but it was to
be found that girls were more obese than their
stunted boys counterpart, which is similar with
findings of Sawaya et al.”® Hoffman reported that
stunting increases the risk of obesity in developing
countries, particularly in girls and women.**

Both birth order and family size have been related
to childhood obesity. But in this study no
significant association was to be found between
childhood obesity and birth order or family size.
Finding of this study is inconsistent with other
studies in which the prevalence of obesity is high
among single children and declines with
increasing family size.*>® Birth order has no
consistent effect on prevalence of obesity
although some data suggest greater prevalence
among younger children of large families.***%
Stettler et al found that first-born status
independently associated with the development of
increased adiposity.*® But contradictory results
were found in earlier studies conducted in
European and African populations.**®* It was
observed that the risk of obesity in 10 years old
girls in USA decreased as the number of siblings
increased.®® Other studies show that, some one
third of obese children were only children an
another one third were last born.”®" Wilkinson
found that being an only child was one of the
commons ‘at risk’ factors for obesity.”> The
characteristic of family structure or family life are
closely linked to the development and
maintenance of obesity in children.” In this study,
obesity in children was not significantly
associated with family structure, which is
inconsistent with the findings of Wilkinson et al.*
Intact parental relationships are also important for
the growth and development of the children.

Despite the frequent use of education as a
determinant of socio economic class, its effect on
rates of obesity had rarely been examined as
independent variable. No available studies
establish the relation of parental education to
prevalence of obesity among children.” In this
study, there was a significant association between
obesity in children and parents education level.
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With increase of parents’ education level, obesity
also increased among children. Occupation and
education levels are related to income level. Most
of the parents with higher education are engaged
in high earning occupation, which may influence
on family expenditure on food.

In addition to education, income, occupation,
place of resident etc. are the determinants of
socio-economic status. In developed countries,
socio-economic status is inversely correlated with
the obesity. In USA, the overweight and obesity
epidemic is disproportionally higher in children
from low-income and education, and higher
unemployment households. But in developing
countries, it is positively correlated.****

In this study, childhood obesity is significantly
associated with the higher level of family income
(x * for trend 36.48 p< 0.001). Results also show,
the monthly family expenditure on food (y * for
trend 39.82 p< 0.001) is directly associated with
the obesity among the children.

The finding of this study regarding income level was
consistent with the other studies but inconsistent
with the findings revealed by other authors.>”*® It is
evident that with increase of income level, the
expenditure on food also increased, which
eventually causes higher energy intake. It may be
mentioned here, parents’ occupation also having
influence on childhood obesity in this study.
Children of parents having occupation of higher
income are more obese than their low earning
occupation counterpart. Despite economic data from
several other studies, no consistent class trends are
apparent.’”*”’ Socio-economic status of the families
of obese children was higher in contrast to their non-
obese counterpart, which is similar to other
developing countries where childhood obesity is
emerging or increasing due to socio-economic
transition. ~ Populations ~ experiencing  rapid
socioeconomic and/or nutritional transitions appear
to be at particular risk.”

Body weight is dependent on the balance between
energy intake, in the form of food and drink, and
energy expenditure. Daily energy expenditure
consists of resting energy expenditure, the energy
required to metabolize food (thermic effect of
food), and energy expended as a result of activity.
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When energy intake and expenditure are in
balance, weight remains stable. A net excess in
energy, whether through greater intake of 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 tissue.

Increase in positive energy balance being closely
associated with the lifestyle adopted and the
dietary intake preferences.”® In this study, energy
intake was significantly (»<0.001) higher among
the obese children (2056+751 Kcal/day.) than the
non obese counterpart (15584529 kcal/day). But
there was no statistically significant difference
between boys and girls regarding calorie intake
for both cases and controls. Physical activity level
is significantly higher among the non obese
children against their obese counterpart
(1.40+0.09 Vs 1.35+0.14). The obesity epidemic
is related to lower levels of PA among children in
comparison with the evidence-based
recommendations.”> The authors described
elsewhere regarding the energy intake and
expenditure and physical activities.**

Researchers have identified television viewing as
one of the prominent potential modifying factors
that can lead to obesity in childhood.” Each
hourly increment of television viewing by
adolescents has been associated with a 2%
increase in the prevalence of obesity.” In this
study, the television and video viewing is
significantly associated with the obesity among
the children. Obese children viewed television
significantly (»<0.001) more hours than controls
(16.31 Vs 14.01 hrs). The mean duration of
television exposure was 16.31 hours per week
among the obese children, which was almost
equal to children of India as reported by Gupta et
al. Similar agreement with a number of
studies.””® Dietz and Gortmaker reported that the
association between television viewing and
obesity was statistically significant and persisted
when other potential variables were controlled.”
Multiple cross sectional surveys have suggested
that as the number of hours of media usage
increases, body fat percentage and the risk of
overweight also increases in a dose-response

Bangladesh Med Res Counc Bull 2019; 45:68-80



Rahman SMM et al

manner.'”'% Television viewing may be related
to more dietary intake including increased
opportunity for snacking, less physical activity,
metabolic rate, or some combination of these.'®
Tanasescu et al have identified from their case-
control study among Puerto Rican prepubertal
children that hours of daily TV viewing was
associated with obesity, which is consisted with
the present study.'®’

Obese parents are more likely to have obese
children and are independent of the sex of the
parent or child. This pattern exists even when
children are reared apart from their biological
parents. Parents provide both the genes and
environmental context for their children’s growth
and development and familial patterns of
adiposity are the results of gene-environment
interaction.'®!'° In this study, parental obesity
was significantly associated with obesity in
children. Maternal obesity was more significantly
(»<0.001) associated than the fathers’ obesity
(»<0.01). Findings of this study are consisted with
the findings of other studies.'””'™ It is widely
accepted that parental behaviors and practices
shape many aspects of children’s development.*
The parents’ food preferences, the quantities and
variety of foods in the home, the parents’ eating
behaviour, and the parents’ physical activities
patterns work in concert to establish an emotional
environment and weight outcomes. In this study,
most of the mothers were housewives and primary
caretakers of the children, typically provide with
structure for meals, by offering foods, and others
and by using child feeding practices that provide
information to the child about how much and
what to eat and mothers’ behaviours, life styles
etc. influence children. Due to this maternal
influence, mothers’ obesity is more significantly
associated with children obesity. But children of
both obese parents were not statistically
significant (p=0.08) which is inconsistent with
the study of Lake et at Lake et al reported that
children with two obese parents are more likely to
be obese compared with children with only one
obese parent, who in turn are more likely to be
obese than children without obese parent. The
tracking of obesity into adulthood is stronger in
children when both parents are obese.
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Logistic regression was used to examine the
factors associated with the obesity in the study
population. Of the factors significantly associated
with the obesity in children as indicated earlier,
the regression analysis shows, the significant
association of age of the children, energy intake
and energy expenditure. Energy expenditure
ranked the highest significant level.

The findings of this study support the hypothesis
that socio-economic status, dietary habit and life
style factors are associated with the development
of obesity in children.

Conclusion

The findings of this study indicate that the childhood
obesity is an emerging health problem in Dhaka city,
where it coexisted with the undernutrition. Results
show parental education level, occupation, family
income and family expenditure on food are
positively correlated with the obesity in the children.
The positively associated factors are widely
accepted components and collectively express as the
composite index of socio-economic status.

There was a significantly higher energy balance
existed among the obese children. Based on the
findings of the study, that childhood obesity is
prevailing in the families those are passing a rapid
socio-economic transition which led to an
environment that promotes a sedentary life styles
and consumption of high fat, energy dense diets.
So, optimum energy intake and expenditure
should be considered for a healthy and
economically productive life for a better
tomorrow. Finally, it may be concluded that as no
data are available regarding prevalence and
determinants of childhood obesity in Dhaka city
during the nineties of the last century, findings of
this study will provide an baseline data for the
researchers and the policy makers.
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