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ORIGINAL ARTICLE

Childhood obesity is a growing problem and an increasing 
public health concern in the developed countries.1 Even more 
worrying is the increasing prevalence of obesity in developing 

countries.2,3 Childhood obesity is a well-recognized problem all over 
the world. Obseity can cause other medical problems in childhood, 
adolescence and adulthood.4

The objectives of this study were to assess the prevalence and pos-
sible risk factors for childhood obesity in  Babil governorate (ancient 
Babylon), which is adjacent to the capital Baghdad (about 100 kilome-
ters to the south). This 1.2 million population city is similar to Baghdad 
in terrain and climate and is of relatively similar or somewhat lower 
socio-economic status. For these reasons (and also because it is con-
venient and presumably representative of the population of Iraq), we 
chose this area for the survey. 

Methods
A sample of schools was chosen by simple random technique from each 
of the five districts of the governorate. The sample was proportionate to 
the number of schools in each district. The sample involved 20 primary 
schools, including 14 with two shifts each day (boys and girls separate-
ly), 3 primary schools for boys and 3 schools for girls. These schools are 
distributed in rural and urban areas in each administrative sector, in-
cluding 10 in the rural area and 10 in the urban area. The classification 
of rural and urban areas was according to census bureau distributions. 
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The total number of schools included 47 (10%) pri-
mary schools for boys, 46 (10%) primary schools for 
girls and 361 (80%) primary schools for boys and 
girls (mixed).

All the pupils in the chosen schools were ex-
amined for weight and height. The sample size 
was 8300 pupils, which represented 4.5% of the 
total number of children in the primary schools. The 
sample involved 4200 boys and 4100 girls, represent-
ing (4.1%) and (5.1%) of the total, respectively. The 
age of the pupils involved in the study was 7 years to 
13 years of age. 

The study was divided into two main parts: a 
cross-sectional portion to measure the prevalence 
of overweight/obesity in children and a case-control 
study to explore differences in possible risk factors 
between obese and non-obese children. The study 
sample included the total number of obese and 
overweight children (n=499) as cases with four con-
trols (normal weight) for each case from the same 
class (to match for demographic and social factors). 
The non-response rate for the questionnaire was 3% 
for the cases and 20% for the controls, so that we in-
cluded 484 cases and 1600 controls in our analysis. 

Weight was measured with a well-calibrated 
digital scale. All boys and girls in the school wore 
uniforms and were barefooted. Weight was mea-
sured in kilograms with an accepted error of 0.1 
kg. Height was measured in centimeters with a 
stadiometer with an accepted error of 0.1 cm. The 
body mass index (BMI) was estimated from the 
equation: BMI = WT (kg)/ HT (m2). The definition 
of obesity is relatively arbitrary and is usually based 
on an approximation of body fat—the body mass 
index (BMI, Quetelet’s index = weight in kg/height 
in m2).5 Overweight and obesity were determined by 
international cut off points (Table 1).6

Risk factors were assessed by means of a ques-
tionnaire that included specific questions (answered 
by a family member). Birth rank was explored to 
study the possible effects of order of birth, whether 
being first or last child in birth order has any rela-
tion to the BMI. Type of feeding during infancy was 
recorded, including breast-feeding or bottle-feeding. 
Mixed feeding was not included. Other questions 
assessed current dietary pattern (number of meals/
day), eating outside the house (school, restaurant), 
eating between meals, current pattern of physical 
activity (playing outside the house more than 2 
hours /day), watching TV (more than 3 hours/day), 
working after school time, and the educational levels 
of the parents.

The standard chi square test was used to test for 
association for categorical variables. The chi-square 
Mantel-Haenszel summary test was used for strati-
fication of risk factors to control for confounding.2 
The main limitation of the study was that feeding 
practices and habits are personal and miscellaneous, 
making that issue difficult to assess precisely.

Results
The prevalence of overweight in the study sample 
was 6% (499/8300) and the prevalence of obesity was 
1.3% (111/8300) (obese included in the overweight 
group). Prevalence increased with age (Figure 1). The 
prevalence of overweight was greater in girls than 
in boys (6.1% vs. 5.8%), but the difference was not 
statistically significant.

The questionnaire was completed for 484 of 499 
overweight pupils (97%), including 250 of 253 over-
weight girls (98.8%), 234 of 246 overweight boys 
(95.1%), and 1094 of 1600 normal weight pupils 
(68.3%). The urban-rural distribution of overweight 
children was 189 (4.4%) in rural areas and 310 
(7.6%) in urban areas and the difference was highly 
significant (P<0.0001). There was no significant dif-
ference in the percentages of overweight boys and 
girls in either urban or rural areas. 

In the analysis of possible risk factors, birth rank 
was a significant factor overall, with first-born chil-
dren more frequently of normal weight than last-
born children (odds ratio, 0.78, P=0.02) (Table 2). 
A history of breast-feeding during infancy was also 
significantly associated with normal weight (odds 
ratio, 0.73, P=0.03). The distribution of overweight 
and normal weight pupils according to educational 
level of their fathers as (primary or college) showed a 
significant difference, with more overweight children 
among those with fathers who had only a primary 

Table 1. Definitions of overweight and obesity according to body 
mass index.

Age 
(years)

BMI (overweight) BMI (obesity)

Male Female Male Female

7 17.9 17.8 20.6 20.5

8 18.4 18.3 21.6 21.6

9 19.1 19.1 22.8 22.8

10 19.8 19.9 24.0 24.1

11 20.6 20.7 25.1 25.4

12 21.2 21.7 26.0 26.7
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education (odds ratio, 1.58, P=0.001). Differences 
in playing outside and watching TV were not sig-
nificant overall, but watching TV more than 3 hours 
was a highly significant factor for overweight in 
7– to 9–year-old males (odds ratio, 2.98, P<0.001) 
and playing outside was a significant factor for nor-
mal weight in 10– to 12–year-old males (odds ratio, 
0.47, P=0.004). Biking was not used as an indicator 
for physical activity for it is not a common exercise 
among children in our society.

Excess calorie intake (represented by more than 3 
meals/day) was not significant when compared with 
the control group (χ2=0.38, P=0.53). On the other 
hand, eating between meals was highly significant 
(χ2=8.66, P=0.003) and eating outside the house 
was also significant (χ2=4.36, P=0.03). The Mantel-
Haenszel summary test for pooling showed signifi-
cant differences, indicating the presence of a statisti-
cal association between these habits and high BMI 
(OR=1.21, 95% Cl=1.09–1.59, χ2=9.02, P=0.002).

The study showed that a significantly higher 
percent of working boys than girls (10.2% vs. 7.2%) 
(χ2=4.16, P=0.04). Comparing cases to controls 
regarding working after school showed a highly 
significant association with high values of BMI in 
working children than those not working (OR=1.81, 
95% Cl=1.25–2.26, χ2=9.45, P=0.002). 

Discussion
Childhood obesity is a serious public health problem 
with a rapidly increasing prevalence worldwide. The 
problem is surprisingly difficult to define.5 It is asso-
ciated with several risk factors for later heart disease 
and other chronic diseases including hyperlipidae-
mia, hyperinsulinaemia, hypertension, and early 
atherosclerosis.7 The prevalence of overweight in 
our (presumably representative) sample of children 
was 6%, which is almost equal to the prevalence of 
obesity in the UK in 1984 (5.4%) and in Scotland 
(6.4%). The prevalence of obesity in the UK and 
Scotland in 1994 was (1.7%) and (2.1%) respec-
tively.8 By comparison, in our sample the prevalence 
of obesity was (1.3%), which is remarkably similar, 
taking into consideration the difference in devel-
opmental habits and prosperity between Iraq and 
these countries. Our study demonstrated that the 
prevalence of overweight and obesity significantly 
increased with age. The proportion of overweight 
and obesity increased from 5% and 0.9% at age 7 
reaching 6.5 and 1.8%, respectively, at the age of 12 
years. This may give the impression that obesity is a 
progressing phenomenon that once present, tends to 

increase with time. This is consistent with a study of 
children in primary schools in Leeds, which found a 
significant increase in the proportion of overweight 
and obese children at age 10. It is also in agreement 
with Sanjay et al, who found in 20 973 children aged 
5–14 years that the prevalence of obesity increases 
with age, being almost double in the oldest age 
quarter, compared with youngest age quarter.10 In 
our study, although the prevalence of overweight 
was higher in girls than in boys, it was statistically 
not significant (6.1% vs. 5.8%). This finding does not 
coincide with Nicolas et al in their prospective study 
of African Americans, which concluded that female 
sex is an independent risk factor.11

The prevalence of overweight was significantly 
higher in urban areas than in rural areas (7.6% vs. 
4.4%) in our study. This was in agreement with 
Zuguo et al12 in the USA, who observed an increase 
in the prevalence of overweight among both ur-
ban and rural children, although trends were more 
marked and consistent in the urban areas. Our 
results also agree with Fredrik et al,13 a study in 
the Netherlands, and with Behrman et al,14 which 
concluded that obesity is more prominent in urban 
than rural areas. This observation may be due to 
more food and less physical activity in urban areas. 
Studies relating infant feeding practices to child-
hood obesity unfortunately give inconclusive results. 
Some report a negative correlation between breast-
feeding duration and late introduction of solid food 
with childhood obesity,15,16 while others found a 
positive correlation between breast-feeding and 
obesity17 or found no correlation between these two 

Figure 1. Prevalence of overweight and obese children by age.
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slightly more than those with normal weight (8.4% 
vs. 7.3%). Eating outside the house was significantly 
related to high BMI. The study showed that 73.5% 
of overweight children eat outside the house versus 
68.3% of normal weight children. Underreporting 
also occurs among obese children and adults.20,21 The 
high BMI associated with these dietary habits in our 
sample does not agree with some studies, which con-
cluded that obese children do not eat differently than 
their peers.9 Eating between meals was significantly 
related to high BMI. The study showed that 92.9% of 
overweight children eat between meals in compari-
son with 87.8% of normal weight children. The type 
of food was not recorded for it is difficult to assess.

The study showed a significant association be-
tween BMI and educational level of both mothers 
and fathers. Increased BMI in children seems to 
be associated with a low educational level of the 
parents. It seems that better educated people are 
more aware of this problem and more enthusiastic 
about protecting their children from the dangers of 
overweight and obesity. This assumption is in agree-
ment with Fredrik et al,13 who found increased BMI 
values in children with less educated parents, but 
does not agree with a study done by Mihaela et al22 
in the USA where mothers of obese children were 
not different from mothers of non-obese children in 
education.

Our study showed that 82.8% of overweight 
children play more than two hours outdoors versus 
83.3% of normal weight children. BMI was not sig-
nificantly associated with more time playing except 
in boys 10–12 years in whom more time of outdoors 
playing showed protective effect (OR=0.47). This 
may be due to the tribal custom that girls spend 
more time indoors and children less than 10 years 
were more (domestically) controlled by parents to 
avoid accidents. Watching TV more than 3 hours/
day was not associated with high BMI, which does 
not coincide with other studies23,24 where the BMI 
was significantly associated with more hours of TV 
viewing/day. This may be rationalized by the fact 
that in our culture the habit of eating while watch-
ing TV is not common. 

We can conclude that the time has come for an 
effective and immediate effort to face this enemy; 
obesity is one of the frequently unrecognized delete-
rious effects of modern civilization in our society.

Table 2. Analysis of possible risk factors in overweight children. 

Possible risk factor Chi-square P value Odds ratio  
(95% CI)

First born (n=340) vs. last born (n=428)

All 5.03 0.02  0.78 (0.48–0.95)

Female 9.41 0.002  0.51 (0.33–7.9)

Male 0.01 0.92  1.05 (0.62–1.82)

Breast fed (n=1076) vs. bottle fed (n=225) during infancy*

All 4.71 0.03  0.73 (0.52–0.97)

Female 10.77 0.001  0.47 (0.30–0.75)

Male 0.00 0.97  1.03 (0.65–1.63)

Primary (n=288) vs college education (n=566) of fathers*

All 10.24 0.001  1.58

Female 0.93 0.92  0.96

Male 20.25 <0.0001  2.36

Playing outside the house ≤2 h (n=1313) vs. >2 h (n=1032)* 

All 0.40 0.52  0.96 (0.67–1.22)

Female 7–9 years 2.66 0.10  2.13 (0.87–6.5)

10–12 years 0.90 0.34  1.53 (0.69–3.46)

Male 7–9 years 0.02 0.87  0.93 (0.55–1.57)

10–12 years 8.25 0.004  0.47 (0.28–0.80)

Time spent watching TV ≤3h (n=790) vs. >3h (n=556)*

All 3.12 0.07  1.28 (0.98–1.57) [†]

Female 7–9 years 1.18 0.27  1.73 (0.80–2.34)

10–12 years 0.05 0.81  0.92 (0.57–1.49)

Male 7–9 years 19.69 <0.001  2.98 (1.79–4.97)

10–12 years 3.16 0.07  0.66 (0.41–1.04)

*Mantel-Haenszel summary test

variables.18 Although little is known, some believe 
that there may be a connection between insufficient 
breast-feeding and a deficit of tryptophan associated 
with bottle-feeding. Tryptophan is necessary for the 
development of brain serotonin, a linkage that has 
been well documented by Professor Judith Wurtman 
at the MIT Clinical Research Centre.19

Although eating more than five meals per day 
was not significantly related to the BMI, the study 
demonstrated that the percentage of overweight 
children (eating more than five meals per day) was 
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