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ABSTRACT
Objective: To determine the determinants of overweight and obesity among children aged 5-16 years.
Study Design: Descriptive study.
Place and Duration of Study: Emergency and Outpatient Department of National Institute of Child Health, from October 2020
till July 2021.
Methodology: All children of either gender ranged between 5 and 16 years were enrolled. Children with ≥85 and <95 percen-
tile were labeled as overweight and ≥95 percentile as obese. Other determinants like physical factors, high screen time, and
environmental factors were noted. Frequency and percentages were computed for gender, residence, overweight, obesity, and
physical and environmental factors. Mann-Whitney U-test was applied to determine the median difference of quantitative vari-
ables between overweight/obese and healthy children. The comparison was done to see the association of the presence of over-
weight/obesity with respect to the baseline characteristics. Binary logistic regression analysis was also applied.
Results: Of 184 children, 99 (53.8%) were males and 85 (46.2%) females. The median age was 9 (7-12) years. There were 25
(13.6%) overweight and 80 (43.5%) obese children. In combination, the frequency of overweight/obesity was found to be 105
(57.1%). After adjusting for other covariates, the odds of overweight and obesity were significantly higher for children with age
≤9 years (adjusted OR: 3.40, 95% CI: 1.51-7.66) and male gender (adjusted OR: 3.95, 95% CI: 1.80-8.68). However, lower odds
of overweight/obesity were observed among children with low physical activity at school (adjusted OR: 0.31, 95% CI: 0.14-0.66)
and low screen time (≤4 hours) (adjusted OR: 0.24, 95% CI: 0.11-0.55).
Conclusion: Children aged 5 to 16 years had a much greater frequency of overweight and obesity. Factors such as younger
age, male gender, lower physical activity, and high time screen have been demonstrated to contribute significantly.
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INTRODUCTION

Childhood overweight and obesity is a rapidly growing public
health problem.1 Similar issues are reported from Pakistan as
well where abnormally increased weight in children is reported
among children belonging to privileged even middle or upper
middle-class socioeconomic status.2It is a well-known fact that
overweight and obesity in children have various negative conse-
quences that are not only limited to the physical health of the
children but also largely affect their social, psychological, and
personality development. In addition to this, childhood obesity
and overweight significantly raise the risk of a variety of noncom-
municable diseases.3
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It is also reported in the literature that in infancy and adoles-
cence, overweight and obesity have been associated with a
higher risk of early death and morbidity in adulthood.4

Thus, to prevent childhood obesity, it is critical to identify associ-
ated  risk  factors.  Numerous  investigations  worldwide  have
shown that obesity risk factors are of multiple aspects, such as
dietary  practices  of  children,  activity  level,  screening  time,
family history of obesity, and parenting literacy.5,6

The rationale of this study was that low physical activity and
sedentary  lifestyles  are  remarkably  increasing  all  over  the
world.  Particularly,  children  are  more  vulnerable  and  need
special attention to avoid health-related issues in the future.
Furthermore, after the occurrence of the CoronaVirus Disease
(COVID)-19 outbreak, the risk of being overweight and obese is
doubled in children. Therefore, there is a dire need to unders-
tand the burden of the disease and associated risk factors in
young children. Therefore, this study was conducted to investi-
gate the determinants of overweight and obesity among chil-
dren aged 5-16 years in a tertiary care hospital in metropolitan
city Karachi.
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METHODOLOGY
This descriptive study was carried out at the emergency and the
outpatient department of the National Institute of Child Health,
Karachi from October 2020 to July 2021. The Institutional Ethical
Review Committee granted ethical approval. Furthermore, prior
to enrollment in the study, permission from the guardian/parents
was obtained.

All children of either gender aged 5-16 years, were consecutively
enrolled. However, those children who were on steroids for any
reason, as well as any other medicines that can cause obesity,
and/or comorbidity that could lead to obesity, were excluded
from the study.

The Epi Info sample size calculator was used to estimate sample
size, with confidence intervals of 97 percent, margins of error of 5
percent, and reported overweight in children of 10.5 percent.
The estimated sample size was 177 children. The current study,
however, enrolled 184 children.

Health status was defined on the basis of body mass index for age
percentile based on z-score. Children with 5th percentile to less
than 85th percentile were labelled as a normal or healthy weight.
Whereas children with ≥85 and <95 percentile were labeled as
overweight and ≥95 percentile as obese.

This information along with certain important determinants like
physical factors, high screen time, and environmental factors
was noted. Physical factors were measured on the basis of CDC
guidelines.7 Sixty minutes or less energetic physical activity for
at least 3 days per week was labelled as low physical activity
whereas 60 minutes or more energetic physical activity for the
minimum period of 3 days per week was labelled as high physical
activity. Vigorous physical activity was defined as playing or exer-
cise that makes children sweat and breathe hard.7 High screen
time was assessed based on the number of hours of watching tele-
vision / iPad / mobile phone / laptop / desktop. Watching ≥4 hours
per day was labeled as high screen time.8 Environmental factors
were assessed on the basis of following social and family charac-
teristics;  residence  (rural/urban),  total  monthly  household
income, physical activity at school, availability of ground at or
near home, mother feeding history, mother’s education status,
and family structure.

Data analysis was performed via Statistical Package for Social
Sciences (SPSS) version 24. Median along with the interquartile
range (IQR) were computed for quantitative variables such as
age, Body Mass Index (BMI), screen time duration, duration of
outdoor games, and total monthly household income. Frequency
and percentages were computed for gender, residence, over-
weight, obesity, and physical and environmental factors. Mann-
Whitney U-test was applied to determine the median difference
of quantitative variables between overweight/obese and healthy
children. The comparison was done to see the association of the
presence of overweight/obesity with respect to the baseline char-
acteristics.  Chi-square/Fisher-Exact  test  was  applied,  and  p-
value less than equal to 0.05 was labelled as statistically signifi-
cant.  Binary logistic  regression analysis  was also applied.  All
those  variables  found  statistically  significant  at  contingency

table were selected in the binary logistic regression analysis.
Both  univariable  and  multivariable  regression  analysis  was
performed.

RESULTS

Of the 184 children, the median age was 9 (7-12) years. Gender
distribution revealed 99 (53.8%) males and 85 (46.2%) females.
The median weight, height, and BMI were found to be 32 (25-40)
kg, 122 (107-130) cm, and 21 (17-27) kg/m2 respectively. Most
of the children had a mother/breastfeed, i.e., 127 (69%). Educa-
tional  status showed that  87 (47.3%) had matric  or  greater
maternal  education.  Living  characteristics  showed  that  138
(75%) of the children had urban residences whereas 78 (42.4%)
had a combined family structure. Physical activity at school was
reported by 93 (50.5%) of the children, availability of ground at
or near home 57 (31%), vigorous physical activity 45 (24.5%),
whereas high screening time by 86 (46.7%) children.

Health status as per age percentile based on z-score showed
that 79 (42.9%) children were healthy, 25 (13.6%) were over-
weight,  and  80  (43.5%)  were  obese.  In  combination,  the
frequency of overweight/obesity was found to be 105 (57.1%),
(Figure 1).

Figure 1: Health status of the children as per age percentile based on z-
score (n=184).

Overweight/obese patients had significant median difference
with  respect  to  age  (p<0.001),  weight  (p<0.001),  height
(p=0.006), BMI (p<0.001), duration of screen time (p<0.001),
and duration of outdoor games (p=0.012), (Table I). Similarly,
overweight/obese were significantly associated with residence
(p=0.032),  family  structure  (p=  0.011),  physical  activity  at
school (p<0.001), availability of ground at or near home (p=
0.036), vigorous physical activity (p=0.008), and high screen
time (p<0.001), (Table II).

The findings of the univariate analysis revealed that the odds of
overweight/obesity were significantly higher for children with
age ≤9 years (OR: 1.89, 95% CI: 1.03-3.45, p= 0.038), male
gender  (OR:  1.96,  95% CI:  1.08-3.55,  p=  0.026),  combined
family structure (OR: 2.20, 95% CI: 1.19-4.05, p= 0.011), urban
residence (OR: 2.08, 95% CI: 1.06-4.10, p= 0.033), and ≤60
minutes per week vigorous physical activity (OR: 2.51, 95% CI:
1.26-4.99, p= 0.009).
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Table I: Median difference of baseline characteristics with respect to overweight/obesity status (n=184).

Variables
 Overweight/Obese

p-valueTotal
Median (IQR)

Yes (n=105)
Median (IQR)

No (n=79)
Median (IQR)

Age, years 9 (7-12) 9 (6-12) 10 (7-13) <0.001
Weight (kg) 32 (25-40) 36 (29-42) 27 (21-33) <0.001
Height (cm) 122 (107-130) 121 (104-129) 125 (112-136) 0.006
BMI (kg/m2) 21 (17-27) 26 (21-28) 17 (15-18) <0.001
Duration of screen times (hours) 3.5 (1.6-5.5) 5 (3-6) 2 (1-4) <0.001
Duration of outdoor games (minutes) 30 (20-60) 30 (15-60) 45 (30-60) 0.012
Total monthly household income (Rs) 18,000 (15,000-22,250) 16,000 (15,000-22,000) 19,000 (13,000-24,000) 0.572
Mann-Whitney U-test applied, p-value <0.05 considered significant.

Table II: Comparison of overweight/obesity status with respect to baseline characteristics (n=184).

 Total
(n=184)

Overweight / Obese
p-valueYes

(n=105)
No
(n=79)

Age (years)
≤9 79 (42.9) 52 (65.8) 27 (34.2) 0.037>9 105 (57.1) 53 (50.5) 52 (49.5)
Gender
Male 99 (53.8) 64 (64.6) 35 (35.4) 0.025Female 85 (46.2) 41 (48.2) 44 (51.8)
Feed
Mother / Breast feed 127 (69.0) 77 (60.6) 50 (39.4) 0.145Top feed 57 (30.9) 28 (49.1) 29 (50.9)
Mothers' educational status
Illiterate 61 (33.1) 40 (65.6) 21 (34.4)

0.241Secondary or less 36 (19.6) 20 (55.6) 16 (44.4)
Matriculation or more 87 (47.3) 45 (51.7) 42 (48.3)
Residence
Urban 138 (75.0) 85 (61.6) 53 (38.4) 0.032Rural 46 (25.0) 20 (43.5) 26 (56.5)
Family structure
Combined 78 (42.4) 53 (67.9) 25 (32.1) 0.011Nuclear 106 (57.6) 52 (49.1) 54 (50.9)
Physical activity at school
Yes 93 (50.5) 34 (36.6) 59 (63.4) <0.001No 91 (49.5) 71 (78.0) 20 (22.0)
Availability of ground at or near home
Yes 57 (30.9) 26 (45.6) 31 (54.4) 0.036No 127 (69.0) 79 (62.2) 48 (37.8)
Vigorous physical activity
≤60 minutes per week 139 (75.5) 87 (62.6) 52 (37.4) 0.008>60 minutes per week 45 (24.5) 18 (40.0) 27 (60.0)
Screen time, hours
≤4 98 (53.2) 40 (40.8) 58 (59.2) <0.001>4 86 (46.7) 65 (75.6) 21 (24.4)
All data presented as number (%).

However, lower odds of overweight/obesity were observed
among children with physical activity at school (OR: 0.16,
95% CI: 0.08-0.31, p<0.001) and screen time of ≤4 hours
(OR: 0.22, 95% CI:  0.12-0.42, p<0.001).  The findings of the
multivariable analysis revealed that after adjusting for other
covariates, the odds of overweight/obesity were significantly
higher for children with age ≤9 years (aOR: 3.40, 95% CI:
1.51-7.66, p=0.003) and male gender (aOR: 3.95, 95% CI:
1.80-8.68, p<0.001). However, lower odds of overweight/obe-
sity were observed among children with low physical activity
at school (aOR: 0.31, 95% CI: 0.14-0.66, p =0.002) and low
screen  time  (≤4  hours)  (OR:  0.24,  95%  CI:  0.11-0.55,
p<0.001).

DISCUSSION

Childhood overweight and obesity have increased dramati-
cally over the past few decades.9 The current study found that
13.6% of children were overweight, and 43.5% were obese.
The combined prevalence of overweight/obesity was found to
be  57.1%.  Findings  from  different  studies  have  shown  large
differences. For instance, obesity among children and adoles-
cents residing in Brazil was found to be approximately 22%.
Moreover,  42% in  Mexico,  19% in  Argentina,  and 22% in
India, which is a developing country like Pakistan.10 According
to a recent Pakistani study, of total 1872 children, 10% of the
children were overweight and 5% were obese.11 In another
study, 65% children were of a healthy weight, 10% under-
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weight, and 25% overweight or obese.12 In one study, it was
found that watching TV for less than three hours had a 4.47
times increased risk of developing obesity, breastfeeding for
six months had a 4.16 times increased risk, and maternal BMI
>24.9 kg/m2 had a 2.70 times increased risk of developing
obesity.13

As per the current study findings, the odds of overweight/obe-
sity were significantly higher for children with ages less than
equal to nine years. According to a recent study by Bont et al.
the prevalence of overweight and obesity was highest among
children aged six and seven years.14  Several  studies have
reported the highest incidence rates during mid-childhood,
which shows a decline in older children, except for a study15,
which reported similar incidence levels between the ages of
two and six years.15-17

According to the results of the present study, males are more
likely than females to be overweight or obese. Likewise, Bont
et al. found that males were more likely to be overweight or
obese.14  However,  a  previous study reported children with
overweight had 4 times more risk of having obesity among
both sexes.15

The findings of the current study also reported that low phys-
ical activity at school was also a significant factor associated
with higher odds of overweight and obesity. In addition to
this, physical activity increases children's energy expenditure
and reduces  their  chances  of  being  overweight  or  obese,
however with steadily increasing screen time in school-aged
children, there is a considerable drop in sporting events.18,19 It
is well evident that low physical activity leads to sedentary
behavior, which is linked to obesity.20

The findings of this study could be highlighted in light of the
following limitations. First,  this was a cross-sectional study
and was conducted in a single centre on a limited sample
size. Second, certain important predictor variables like type of
food intake, junk food frequency, cola drinks, and chocolate
intake were not observed in the current study. Further large-s-
cale  multicenter  studies  are  recommended  that  not  only
investigate the burden of overweight and obesity and its asso-
ciated risk factors but also some interventions to promote an
increase in physical activity and healthy lifestyle behaviour
among children. 

CONCLUSION

A considerably higher frequency of overweight and obesity
was found in our cohort of children aged 5-16 years. In partic-
ular, factors like younger age, male gender, less physical
activity,  and  high  screen  time  were  found  as  significant
contributing  factors.
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