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ABSTRACT
Background: Obesity is a major public health problem all over the world. It has become a global epidemic in both industrial-

ized and developing countries. The dramatic increase in the prevalence of obesity among school children is associated with sig-
nificant health and financial burdens, warranting strong and comprehensive prevention efforts.

Objective: To identify the prevalence of overweight and obesity among secondary school students in Ramadi City, and to 
explain some related factors. 

Patient and Methods: A cross-sectional study was done on secondary school students in Ramadi City, Iraq for studying the 
prevalence of overweight and obesity during the studying year, 2019. Weight and height were measured for all students and 
body mass index (BMI) was calculated for each one. Data about age, gender, family history of obesity, number of daily meals, 
physical exercise, and hours of TV watching were collected by a special questionnaire paper.

Results: The prevalence of obesity and overweight in this study was (26.78%). Girls were reported slightly more than boys. 
The lower age group had slightly more prevalence of obesity and overweight than upper age groups. Parental obesity and irreg-
ular or absent of physical exercise were reported to be a significant risk factor. 

Conclusion: High prevalence of overweight and obesity among secondary school students 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 is a major public health problem all over the world. It has 
become a global epidemic, and it is still increasing in both industrialized 
and developing countries. The alarming increase in the prevalence of 
obesity over the last few decades has raised concerns about associated 
health risks for children, adolescents as well as adults1). 

Obesity is potentially serious because of its impact on the physical 
and psychological health of children and adolescents. It is strongly asso-
ciated with numerous deleterious health issues2). Metabolic complica-
tions associated with obesity in childhood greatly increase the risks for 
type 2 diabetes, hypertension, chronic inflammation, and cardiovascular 
diseases3).

Recent studies have shown that obesity is less prominently associat-
ed with morbidity in adolescence but is a strong precursor for obesity 
and related morbidity in adulthood, with 50 to 80% of obese adolescents 
becoming obese adults4).

Previous studies reported a large variation in the prevalence of 
childhood overweight and obesity ranging from (2.9 to 44.4%) across 
various countries5,6). Genetic factors, inappropriate eating habits in the 
early years of life, consumption of large quantities of beverages rich in 
sugar, breakfast skipping, high-energy, high fat and low-fiber food7,8) 
insufficient physical activity, and shortened night-time sleep duration5,9) 
were shown to be related with overweight and obesity in children and 
adolescents.

The aims of this study are;
1. To determine the prevalence of overweight and obesity among 

secondary school students in Ramadi City. 
2. To study the prevalence of overweight and obesity among defer-

ent gender and age. 
3. To study some environmental factors that may contribute to the 

development of overweight and obesity. 

SUBJECTS  AND  METHOD

A cross-sectional study was done during studying year, 2019, to 
assess the prevalence of overweight and obesity among secondary 
school students in Ramadi city, after taking permission from the 
Directorate of education in Ramadi city. The total number of secondary 
school students in Ramadi city is (39047) Boys are (21625) and girls are 
(17422). The study done after visiting different secondary schools for 
boys and girls selected randomly.

All students 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 squared10). Overweight is regarded if BMI between 85 and 95 % 
according to age and sex, and that obesity over 95%10). 

All studied secondary school students, a list of questions and infor-
mation taken directly from the students, and from the family by the indi-
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rect 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: (13 -< 15years, 15 -< 17 
years and 17 -< 19 years).

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

on weight, height and calculating BMI.
4. Physical exercise, divided into positive if the students had regular 

physical exercise one hour daily for three times or more in a week, and 
negative if there were no regular physical exercise.

5. Watching TV or electronic games for more than three hours a day 
or less.

6. The number of meals per day, divided into, three or less and more 
than three.

Exclusion criteria ;

1.Students with chronic disease as hypothyroidism, growth hormone 
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 visited secondary schools included 
in this study was 1445, the number of students who diagnosed as over-
weight and obese according to BMI was 387 (26.78%). Others, 
non-overweight and non-obese students, were 1058 (73.22%). Figure1. 

Boys reported overweight and obesity in 183 (24.49%) cases from 
747 male students. Girls reported 204 (29.22% ) cases from 698 female 
students. Figure 2. 

Regarding the age distribution of cases, there was a non-significant 
increase in overweight and obesity reported cases in the lower age 
group. Table 1. 

A family history of obesity was reported to be a significant risk for 
the development of student’s obesity and overweight. Table 2. Shows an 
increased prevalence of obesity with maternal, paternal and both paren-
tal obesity. 

Regarding environmental risk factors of overweight and obesity 
among studied students, there was a decrease in the prevalence of obesi-
ty and overweight among students who do regular daily physical exer-
cise. The deferent number of meals per day was reported to be a 
non-significant risk factor. Watching the TV or an electronic game for 
more than 3 hours per day was not reported as a significant risk factor. 
Table 3. 

DISCUSSION

The prevalence of obesity among children and youths is alarming. 
Several authors consider adolescence to be a critical period for the 
development of obesity and the foundation of lifestyle diseases11,12).

In the present study, the prevalence of overweight and obesity 
among secondary schools was 26.78%, there was no similar previous 
study in the same city to compare. But higher results were obtained in 
some neighboring countries, in Dubai13) (United Arab Emirates), 37% of 
secondary school students were overweight and obese. Jeddah14) (Saudi 
Arabia) results showed that 40% of students were overweight and 
obese. However; lower results were obtained in Morocco15) 10.7 and 
Marrakech16) 9.1%. The deferent results between deferent countries may 
due to the differences in the reference values used to classify weight, 
sample size, age group, and sociodemographic and genetic factors.

Girls reported slightly more prevalence of overweight and obesity 
than boys, same results in Nigeria,17) and Egypt18). On the other hand, 
studies in Iran19) and Brazil20) showed that boys were more obese than 
girls. The cultural habit differences and a sedentary lifestyle of girls as 
they spend more time in houses compared with that in boys who spent 
more time outside houses on playing maybe the reason for these varia-
tions.

The prevalence of overweight and obesity was reported to be slight-
ly more common in the lower age group. A similar result was obtained 
in China21) study, this may be explained as older students may become 
more health-oriented and caring for their body shapes before entry to 
the university, so they may do efforts to decrease their weight. 

Regarding the parental history of obesity, this study reported that 
students with positive father, mother or both obesity are at risk of over-
weight and obesity more than others. Overweight and obese parents are 
considered as risk factors for overweight/obesity of their offspring in 
many other studies22-24). The association between overweight children 
and parental excess weight represents both gene and environment inter-
actions29). Thus, the increased risk of childhood or adolescent over-
weight in individuals with obese parents might be due to their genetics 
or their living in the same environment. Furthermore, children usually 
imitate their parents24,25).

The number of daily meals consumption was not recorded as a risk 
of overweight and obesity in the present study, however; studies in 
developed countries in UK26), Germany27) and Portugal28) found that an 
increased meal frequency was inversely related to the prevalence of 
childhood overweight and obesity, suggesting that frequent meals might 
be protective. The most probable reasons for the discrepancy between 
the results are differences in populations and a lack of universal defini-
tions for meals. Possible biological mechanisms that may explain the 
observed association between the number of meals and the low preva-
lence of overweight and obesity according to these European studies are 
increased daily thermogenesis after consumption of more meals and the 
influence of the number of meals on insulin metabolism27,29).

Students with regular physical exercise were reported to have a 
lower prevalence of overweight and obesity than others. Current 
research suggests that physical inactivity is inversely correlated with the 
risk of obesity30,31). Intuitively one would then expect that increasing 
physical activity should result in a decrease in the prevalence of obesity. 
Many other studies proved that regular physical activity 45-60 min per 
day prevents unhealthy weight gain and obesity and that regular exer-

Figure 1. The prevalence of overweight and obesity among second-
ary school students. 26.78%.

Figure 2. Prevalence of overweight and obesity in boys and girls.
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Table 2. Shows the relation of parental obesity with the preva-
lence of overweight and obesity in students.

  Overweight and 
Character  obese children Other children

Father obesity
  Obese  103 (26.6%) 166 (15.7%)

 Non-obese 284 (73.4%) 892 (84.3%)

Mother obesity 
 Obese  127 (32.8%) 211 (19.9 %)

 Non-obese 260 (67.2%) 847 (80.1%)

Both obesity
 Obese  149 (38.5%) 266(25.1%)

 Non-obese 238 (61.5%) 792 (74.9%)

Total       387      1058

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

cise can markedly reduce body weight and fat mass without dietary 
caloric restriction in overweight individuals30-33).

In the present study, no association was reported between the time 
of TV watching or electronic games and the prevalence of overweight 
and obesity. The same results were obtained in Morocco15) and 
Lithuania34). However; studies in USA35) and in Canada36), revealed an 
increased risk of overweight and obesity in adolescent with increasing 
hours of TV watching and or electronic games, as this may promote sed-
entary behavior and increase consumption of high-calorie foods and 
beverages while watching TV or movies, and that late-night screen time 
may interfere with getting adequate amounts of sleep, which is a known 
risk factor for obesity37). In our study, most secondary school students 
spent up to 3 hours at the TV or electronic games, probably due to 
diminished parental control.

CONCLUSION

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

1. The overall prevalence of overweight and obesity in secondary 
school students in

Ramadi city was (26.78%). 
2. Girls were slightly more than boys.
3. Obesity and overweight prevalence were slightly more common 

in the lower age group. 
4. A positive family history of obesity of both parents or one of 

them was a risk for student's obesity.
5. Regular physical exercise was associated with a lower prevalence 

of overweight and obesity. 
6. Watching TV or electronic games and the number of daily meals 

were not associated with the increase in the prevalence of obesity and 
overweight. 

RECOMMENDATION 

1. For families, lifestyle interventions must be effective, parents 
must be encouraged to be positive role models for their children and to 
incorporate safe physical activities that the whole family can enjoy.

2. For schools, the school system should play an important role in 
improving students' healthy behavior.

3. Special programs on TV for the normal lifestyle of the families.
4. Educational sessions in health centers for families to explain the 

risk of obesity, healthy diet programs and the benefit of daily exercises.
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