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ABSTRACT
Background: Obesity is an important pediatric public health problem associated with the risk of complications in childhood 

and increased morbidity and mortality throughout adult life. 
Objective: To identify the prevalence of overweight and obesity in primary school children in Ramadi city, and to explain 

some related factors. 
Patient and Methods: A cross-sectional study was done on primary school children in Ramadi city, Iraq for studying the 

prevalence of overweight and obesity during the studying year, 2019. Weight and height were measured for all children and 
body mass index (BMI) were calculated for each child. Data about age, gender, socioeconomic status, family history of obesity 
and parental education were collected by special questionnaire paper.

Results: The prevalence of obesity and overweight in this study was (16.79%). Girls were reported slightly more than boys. 
The upper age group had more prevalence of obesity and overweight than lower age groups. Parenteral obesity, low educational 
state of parents were reported to be a significant risk factors while socioeconomic status was not.

Conclusion: High prevalence of overweight and obesity among primary school children in Ramadi city. Efforts are needed 
from health centers and TV programs for explaining this problem to the community and how to reduce it. 
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INTRODUCTION

Obesity and overweight are defined by WHO as abnormal or exces-
sive fat accumulation that presents a risk to health1).

Childhood obesity is one of the most serious public health. It has a 
considerable impact on children's health in the future. Overweight chil-
dren are likely to become obese adults. They are more likely than 
non-overweight children to develop diabetes and cardiovascular diseas-
es at a younger age, which in turn are associated with a higher chance of 
premature death and disability2). Increased body weight has been associ-
ated with psychosocial problems such as anxiety, depression, low 
self-esteem, behavioral problems and dissatisfaction with their bodies3). 
Cross-sectional studies have also shown an association between obesity 
and asthma in children. Reports showed that children with a BMI above 
the 85th percentile (overweight) had an increased risk of asthma, inde-
pendent of age, sex, ethnicity, socioeconomic status and exposure to 
tobacco smoke4,5). Excess weight can result in excess stress on the mus-
culoskeletal system. In adults, this can result in osteoarthritis, some-
times requiring joint replacement. The most common orthopedic prob-
lems in children include tibia vara (Blount's disease) and slipped capital 
femoral epiphysis. Both of these orthopedic problems appear to result 
from the impact of increased weight on a developing skeletal system6).

The mechanism of obesity development is not fully understood and 
it is confirmed that obesity occurs when energy intake exceeds energy 
expenditure7). There are multiple etiologies for this imbalance, hence, 
the rising prevalence of obesity cannot be addressed by a single etiolo-
gy. Genetics are one of the biggest factors examined as a cause of obesi-
ty. some studies have found that BMI is 25-40% heritable8). However, 

other etiologies include environmental factors, concerning the family 
and the sedentary lifestyle of the child, the socio-economic status of the 
family9), number of siblings10), rates of physical activity11), and high lev-
els of television viewing are associated with childhood overweight and 
obesity12). Despite the hypothesis that parental attitudes may also influ-
ence children's eating habits13), this topic is not fully understood. The 
identification of the role of parental behaviors might help in the design 
of effective treatment programs for childhood overweight14). Studies of 
the link between overweight and obesity in school children and coun-
try-level indicators of macro-economy or transportation are scarce, 
despite the fact that these indicators could explain the differences 
observed between countries and regions15). 

Obesity is a global health challenge showing widespread increasing 
trends over the past decades, increasing prevalence for developing coun-
tries are reported from 1980 to 2013 in children and adolescents show-
ing changes from 8.1% to 12.9% in boys and from 8.4% to 13.4% in 
girls16). A recent review has demonstrated that the Middle East region 
has the highest dietary energy surplus among developing countries, and 
there was evidence of a rapid rise in non-communicable disease risk 
factors, especially obesity17). In Europe, the last WHO surveillance ini-
tiative conducted in 2008 across 12 European countries has revealed 
that 19.3%-49.0% of boys and 18.4%-42.5% of girls (aged 6-9 years) 
were overweight. However, the prevalence of obesity ranged from 6.0% 
to 26.6% among boys and from 4.6% to 17.3% among girls18).

The aims of this study are;

1-To determine the prevalence of overweight and obesity among 
primary school children in Ramadi city. 

2-To study some of the associated factors that may contribute to the 
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development of overweight and obesity.

SUBJECT  AND  METHOD

A cross-sectional study was done during studying year, 2019, to 
assess the prevalence of overweight and obesity among primary school 
children in Ramadi city after taking permission from the directorate of 
education in Ramadi city. The total number of primary school students 
in Ramadi city is (106650). Boys are (56421) and girls are (50229). The 
study done after visiting 10 different primary schools selected randomly.

All children weighted with light clothes and were barefooted, 
Height was measured by using a vertical metallic scale. Body mass 
index (BMI) calculated as weight in kilograms divided by height in 
meters squared19). Overweight is regarded if BMI between 85 and 95 % 
according to age and sex, and that obesity over 95%19). 

All studied primary school children, a list of questions and informa-
tion taken directly from the students, and from the family by the indirect 
way which includes filling papers sent by the student's hand and 
received in the next day and or by taking the mobile address and speak-
ing with the family, including;

1. Age, which divided into three groups: ( 6-< 9 years,9-< 11 years 
and 11-< 13 years).

2. Gender.
3. Family history. Father obesity, mother obesity or both depending 

on weight, height and calculating BMI.
4. Socioeconomic status of the family. Which divided into three 

groups, poor, intermediate and high economic status depending on the 
family number, monthly income to the family and if they live in own 
house or not.

5. Educational state of parents (Illiterate, primary, intermediate, sec-
ondary school or college ).

Exclusion criteria;

1. Students with chronic disease as hypothyroidism, growth hor-
mone deficiency.

2. Students on long corticosteroid therapy. 
 

Data collected were checked for accuracy and completeness and 
were coded and entered into the Statistical Package for Social Sciences 
(SPSS), Descriptive statistics for all studied variables and Chi-squared 
test were used and P-value level < 0.05 was considered significant 
throughout the study.

RESULTS

The total number of students in 10 primary schools included in this 
study was 2025, the number of students who diagnosed as overweight 
and obese children according to BMI was 340 (16.79%). Others, 
non-overweight and non-obese children, were 1685 (83.21%). Figure1. 

Boys reported overweight and obesity in 182 ( 15.3% ) cases from 
1190 male children. Girls reported 158 (18.9% ) cases from 835 female 
children. Figure 2. 

Regarding the age distribution of cases, there is a significant incre-
ment in overweight and obesity with upper age groups. 

Children from 11 to less than 13 years old occupy half of the cases 
of obesity and overweight. Table 1. 

A family history of obesity was reported to be a significant risk for 
the development of childhood obesity and overweight. Table 2. Shows 
an increased prevalence of childhood obesity with maternal, paternal 
and both parenteral obesity.

The low educational state of both parents was reported to be a sig-
nificant risk of the emergence of obesity and overweight in their chil-
dren in this study. Table 3. 

The socioeconomic status of the family was reported to be a 
non-significant factor with childhood obesity. Table 4. 

DISCUSSION

Obesity is a major public health problem resulting in serious social, 
physical and psychological damages. The prevalence of obesity and 
overweight among adults and children is escalating in developed and 

Table 1. Distribution of obese and overweight children among 
gender and deferent age groups. 

Gender 6-< 8 years 8-< 10 years 10-< 13 years Total 

Boys  37 (20.3%) 47 (25.8%) 98 (53.9%) 182

Girls  40 (25.3%) 44 (27.8%) 74 (46.9%) 158

Total  77 (22.6%)   91 (26. 8%) 172 (50.6%)   340

p-value among deferent genders > 0.05.

p-value among deferent age groups < 0.05.

Table 2. Shows the relation of parenteral obesity with the preva-
lence of overweight and obesity in children.

Character   Overweight and  Other children
  obese children 

Father obesity
  Obese  87 (25.6%) 233 (13.8%)

 Non-obese 253 (74.4%) 1452 (86.2%)

Mother obesity 
 Obese  94 (27.6%) 287 (17 %)

 Non-obese 246 (72.4%) 1398 (83%)

Both obesity
 Obese  113 (33.2%) 415(24.6%)

 Non-obese 227 (66.8%) 1270 (75.4%)

Total       340      1685

The p-value for  each of  the  three variables is significant < 0.05.

Figure 1. The prevalence of overweight and obesity among pri-
mary school children 16.79%.

Figure 2. Prevalence of overweight and obesity in boys and girls.
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developing countries18). Its prevalence is increasing at an alarming rate 
regardless of age and geographical variation. In recent decades child-
hood obesity has become a serious public health problem because of its 
strong association with adulthood obesity and the related adverse health 
consequences20).

The prevalence of obesity and overweight among primary schools 
reported in this study was (16.79%). More prevalence was reported in 
Basrah (24.1%)21), Kirkuk (24.2%)22), and in Baghdad (32.9%)23) studies. 
The higher prevalence rate was reported in some neighboring countries 
like Kuwait (45.3%)24) and Saudi Arabia (45%)25). The differences seen 
in these results of the different studies may be attributed partially to the 
effect of genetic, lifestyle and environmental factors. 

In the present study, the prevalence of overweight and obesity was 
slightly more in girls than in boys, this goes with other studies in Iran30) 
and Italy26). However; other studies in Baghdad27) and Nablus28) had 
shown that boys have a higher rate of obesity than girls. Other studies in 
Kuwait24), Saudi Arabia25) and Jordan29), showed that female gender 
reports a higher prevalence of obesity compared to males as boys are 
engaging in sport more than girls who tend towards a sedentary life-
style. 

Regarding age distribution of cases, there was an increasing preva-
lence of obesity and overweight children with older ages groups, these 
results are consistent with those reported in other studies in India31) and 
U.K.32), these finding might be attributed to less physical activity and 
more access to unhealthy foods among older compared to younger chil-
dren. Older children are more likely to sit longer on TV games33). 

Regarding parenteral education, There was a significant increase in 
obesity and overweight among children with low educational parents. 
This was against in that reported in Canada34) and USA35) which demon-
strate a negative association, however; this result was similar to that 
reported in other studies conducted in Colombia and Kenya which 
showed a positive association between parental education level and 
child obesity36-38), these findings may be potentially explained by a high-
er level of awareness and knowledge among the more educated parents 
in higher economic status countries in regard to the positive effects of 
maintaining a healthy body weight. The present study showed a higher 
prevalence of overweight and obesity among children whose one or 
both of their parents were obese compared to those whose parents were 
not, these findings were supported by many studies in China39), 
Australia40) and in India41). This could be due to sharing genes and 
unhealthy dietary habits of obese subjects and their obese parents. 

The socioeconomic status of the family was not a risk factor in the 
emergence of obesity and overweight in their children in this study. 
Studies in Sweden42) and USA43), demonstrate an increase in overweight 
and obesity in children with the low economic state. Researches showed 
that in developed countries, the rates of childhood obesity have stabi-
lized or even reduced in higher economic status families, whereas in 
lower economic families the rate is increased, explaining that by 
unhealthy lifestyle choices, such as consuming unhealthy and usually 
calorie-dense foods, and lacking physical activity44,45). This explanation 

is deferring in our community, as the majority of children are derived 
from intermediate and poor families, in addition to the lack of educa-
tional programs about perfect lifestyle and diet regulation.

CONCLUSION

According to the results obtained from the present study, we con-
clude the following :

1. The overall prevalence of obesity in primary school children in 
this study was (16.79%).

2. Girls are slightly non significantly more than boys.
3. Upper age groups had a significant prevalence of obesity and 

overweight more than lower age groups. 
4. Paternal, maternal or both obesity were reported to be a signifi-

cant risk factor for childhood obesity.
5. Lower educational state of parents reported as a significant risk 

of childhood obesity and overweight while the socioeconomic status 
was not.

RECOMMENDATION

1. Educational sessions in health centers for families to explain the 
risk of obesity, healthy diet programs and the benefit of daily exercises.

2. Frequents visits of specialist dietary physicians to primary 
schools for following up on cases and giving educational programs in 
the schools.

3. Special programs on TV for the normal lifestyle of the families. 
4. Another study in Ramadi city to rule out the possible causes of 

the high prevalence of obesity among primary schools. 
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