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Introduction

The prevalence of  obesity is increasing worldwide at an alarming 
rate in both developed and developing countries [1]. The current 
lack of  consistency and agreement among different studies in the 
classification of  overweight and obesity in children and adolescents 
makes it difficult to give an overview of  the global prevalence 
of  overweight and obesity in young age groups. Nevertheless, 
irrespective of  the classification system used, most studies of  
overweight and obesity during childhood and adolescence have 
reported that the prevalence of  both has increased.

Generally, excessive body weight during childhood influences 
the development of  coronary heart disease, hypertension and 
stroke, type 2 diabetes mellitus, certain types of  cancer, and 
other diseases in adulthood [2]. Life expectancy in developing 
countries has increased; however, the possibility of  improving it 
will depend not only on a decrease in infant mortality, but also 
on a decrease in chronic non-transmissible diseases associated 
with premature mortality [3]. A decrease in the prevalence of  
overweight and obesity early in life could contribute towards 
achieving this goal. As widely demonstrated [1], it is possible 

to reduce the proportion of  deaths due to chronic disease, and 
furthermore, prevent the occurrence of  new cases by applying 
strategies directed to the modification of  Lifestyle risk factors. 
Because of  their public health importance, excessive body weight 
and obesity in childhood should be closely monitored. This offers 
the best hope for preventing progression of  the disease and its 
associated morbidities in adulthood. The objective of  the study 
was to evaluate the prevalence of  overweight and obesity and 
associated risk factors in primary school children in Misurata city, 
Libya.

Methods

Subjects and sample size

A Cross sectional study was conducted during the months of  
January and February, 2006 in Misurata city, Libya, on local 
primary schools (6-11 years old). Multistage cluster random 
sampling design was adopted. First clusters sample were obtained 
by drawing a simple random sample of  congresses in Misurata 
city, two congresses were chosen from the center (Dat alremal 
and Shohadaa armylha) and three congresses were chosen from 
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the suburbs (Algeran, Tomena and Gaser Ahammed). Then a list 
of  schools in the five congresses was obtained from Misurata 
people's Committee of  Education and 50% of  primary schools 
were randomly selected from the list. The schools were selected 
with a probability proportional to the size. The total number of  
selected schools was 25 schools. Next, one class was selected from 
each grade in each of  the 25 schools. Finally a list of  students 
was obtained for each class, students were listed according to 
alphabetical order, and a number was assigned to every student 
on the list. This was followed by random selection of  20% of  
students from each grade. Each student had the same probability 
of  being selected. If  the student was absent, the next number 
on the list was picked. The sample size was calculated using an 
appropriate formula [4], to get the 384 children. A decision was 
made to include about 1000 children to decrease the error of  
sampling.

Procedure

Permission for the study was obtained from the People’s 
Committee for Education and the People’s Committee for Health 
in Misurata. Consent to participate in the study was obtained from 
the head or principal of  each school. Written parental consent 
was required for children to participate in the study.

Anthropometric Measurements

Height and weight measurements were obtained according 
to the guidelines established by Lohman et al., [5]. Weight was 
measured without shoes and heavy outer clothing. Height 
was measured with the student shoeless and facing away from 
the scale. Standing height was measured to the nearest 0.1 cm, 
and weight was measured to the nearest 0.1 kg. Independent 
duplicate measurements were obtained for height and weight, 
and the average of  both readings required to be within ± 0.5 cm 
or 0.5 kg, respectively was used in the data analyses. Body mass 
index (BMI) was calculated as weight (kg) divided by height (m) 
squared. Children were categorized according to age and specific 
percentile of  BMI using 2000 CDC BMI - age growth chart [6], 
which has been adopted by World Health Organization (WHO) 
as the international anthropometrical reference [7]. Students 
between the 85th and 95th are categorized as overweight. At the 
95th percentile and above, children were classified as obese.

Questionnaire

The questionnaire covered information about (age, gender, birth 
order, birth weight, and breastfeeding practices), socioeconomic 
status (household and family size, parents level of  education, 
parents occupation, family income, and area of  residence) and 
behavioral factors, including fathers smoking status, physical 
exercise, sleeping patterns, number of  hours spent on watching 
television. A brief  medical history and family history of  obesity 
were also recorded by asking the parents to describe themselves 
as obese or normal and to self  report their weight and height, and 
then the parent BMI was calculated. This questionnaire was pilot 
tested in the field on 40 school children before the start of  the 
study to get feedback from respondents. These 40 school children 
were not included in the study. During pilot testing, questionnaires 
underwent several modifications. The modified questionnaire was 
used to collect data. Self  administered questionnaires, addressed 
to parents, were sent with students along with a cover letter 

explaining the purpose of  the study. The parents of  each selected 
child were asked to complete the questionnaire and to send it with 
their child to school, after they signed an informed consent form 
for agreement to participate in the study. In order to enhance 
more effective participation of  parents to complete and return the 
questionnaire, the researcher broadcasted and advertised aspects 
of  the study in the local radio station in Misurata city, which had 
a great effect on the response rate received.

Data analysis

The data obtained were entered into personal computer and the 
Statistical Package for the Social Sciences (SPSS) Version 13 was 
used for analysis and Software Epi-info 6.04 (Center for Disease 
Control and Prevention. GA, USA) was used for anthropometric 
analysis to calculate percentile BMI. Descriptive statistics using 
frequency distribution and analytical statistics using, chi-square, 
and t test were used. Multiple logistic regression analysis was used 
to examine factors associated with overweight and obesity in the 
study population. A p-value below or equal to 0.05 was considered 
to be statistically significant.

Results

Of  the 1000 eligible children, the parents of  817 of  them 
(81.7%) consented to their participation in the study. The sample 
consisted of  408 males and 409 females; 42.5% were aged 6 
through 8 years and 57.5% were aged 9 through 11 years. Table 
1 shows the demographic and socio economic characteristics of  
the study population. The prevalence of  underweight, normal 
weight, overweight and obesity according to age is shown in graph 
1. Multiple logistic regression analysis indicated that viewing TV 
more than 2 h/day, physical exercise, child order, and parent's 
obesity were significantly associated with child overweight and 
obesity after adjusting for age and sex, while father education was 
significantly associated with child obesity (Table 2).

Discussion

Childhood obesity is a serious public health problem with a rapidly 
increasing prevalence worldwide. The problem is surprisingly 
difficult to define. It is associated with several risk factors for 
the development of  heart disease and other chronic diseases 
[8]. Prevalence of  obesity and overweight varies greatly with age 
groups, gender and socioeconomic status. It has been shown that 
the epidemiological transition seen in the developing countries as 
a result of, urbanization, migration, adopting new eating habits 
and recent affluence, are considered as some of  the factors 
involved in the development of  obesity and overweight [2]. 

In the present study, the overall prevalence of  overweight and 
obesity among primary school children from both sexes (males 
and females) in Misurata city based on the BMI charts percentile 
for age and gender, of  the American National Health and 
Nutrition Examination Survey (NHANES), were (15.8% and 
12.4%), respectively. The prevalence of  obesity was almost the 
same for both sexes (12.5% in boys versus 12.2% in girls, p>0.05). 
A slightly, higher proportion of  girls than boys were overweight 
(16.1% versus 15.4%), but it was not statistically significant 
(p>0.05)
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Table 1. Demographic and socio-economic characteristics of  the sample.

Variable number %
Age ( years)

6-8 347 42.5
9-11 470 57.5

Gender
Male 408 49.9

Female 409 50.1
Number of  children per family

≤ 5 144 17.6
> 5 673 82.4

Father’s occupation
working 766 93.8

Not working 51 6.2
Mother’s occupation

Non Working (House Wives) 716 87.6
Working 101 12.4

Father education
Illiterate 25 3.1

Read and write 66 8.1
Elementary 62 7.6
Secondary 469 57.4

University and higher degree 195 23.9
Mother education

Illiterate 102 12.5
Read and write 49 6

Elementary 492 60.2
Secondary 148 18.1

University and higher Degree 26 3.2
Total 817 (100)

Table 2. Factors associated with overweight and obesity in primary school children in Misurata city. Multiple logistic 
regressions.

Factors OR1 95% CI2 p - value
TV watching

0-2 hrs/d vs > 2 hrs/day 1.5 0.977-2.444 0.04

Physical exercise
0-2 times weekly vs
> 2 times weekly

0.43 0.267-0.701 0.001

Child Order
First child vs higher rank children 0.43 0.265-0.718 0.001

Father's education
0-9 years education vs
> 9 years education

0.55 0.323-0.946 0.03

Mother’s obesity
Yes vs No 2.6 1.533-4.572 0.000

Father’s obesity
Yes vs No 2.2 1.324-3.701 0.002

1 OR = odds ratio
2 95% CI = 95 % confidence interval
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When combining both overweight and obesity as a reflection 
of  weight problems, their prevalence in both sexes was almost 
similar (27.9 % in boys versus 28.3 % in girls). Prevalence of  
overweight and obesity among boys in this study was 15.4% and 
12.5%, respectively and the prevalence of  overweight and obesity 
among girls was 16.1% and 12.2%, respectively.

This prevalence was lower than the prevalence of  overweight 
and obesity among boys in the UK [9] where the prevalence of  
overweight and obesity among boys under 11 years was (29.6% 
and 14.9%), respectively and the prevalence of  overweight and 
obesity among girls under 11 years was (25.9% and 12.5%), 
respectively.

Our study demonstrated that the prevalence of  overweight and 
obesity are significantly increasing with age. The proportion of  
overweight and obesity increased from 14.7% and 12.1% at age 
group 6-8 years reaching 16.6% and 12.6%, respectively, at age 
group 9-11 years. This may give the impression that obesity is 
a progressive phenomenon that once present, tends to increase 
with time. This is consistent with a study of  primary female 
school children in Al-Ain city, UAE [2], which found a significant 
increase in the proportion of  overweight and obese children at 
age 11 years (Figure 1).

The multiple logistic regression analysis showed that TV watching 
more than 2 h/day, physical exercise, child order, and parent's 
obesity were significantly associated with child overweight and 
obesity after adjusting for age and sex, while father education was 
significantly associated with child obesity.

Several studies had agreed upon the importance of  TV watching 
in the development of  overweight and obesity [2, 10]. Our results 
showed a positive correlation between times spent watching 
television and child overweight and obesity. This may be due to 
the habit of  eating while watching TV and less active life style. 
The odds ratio (OR) of  being overweight and of  being obese was 
1.5 times greater for subjects who used to watch television, for 
more than 2 hrs per day as compared with those watching TV less 
than or equal 2 hrs per day.

The study findings are in agreement with Crespo [10], who found 
that, the prevalence of  obesity increased as hours of  television 
watching increased. They reported that, the prevalence of  
obesity is greater among children who watched 4 or more hours 
of  television a day and lowest among children who reported 

watching 1 hour or less of  television per day. Our results also 
agree with the findings of  Abdelhamid et al., [2], who found a 
higher risk for overweight among children who watched TV for 
more than 2 h/d.

Several cross-sectional and population studies had shown a 
negative relationship between level of  physical activity and indices 
of  obesity [10-12]. Our results showed that inactive children 
were more likely to be overweight and obese compared to active 
children. Physical activity showed protective effect (OR=0.5). It 
is noted that in many schools, physical activity was cancelled from 
the curriculum.

Our research findings showed that child order was a significant 
factor overall, with first-born child is more likely to be overweight 
and obese than higher rank children. This result may be due to 
social and cultural aspects which devote greater attention on the 
first child. Also the concepts of  healthy child, or being first time 
mothers, tend to be clumsy with the first child in terms of  feeding 
system.

The present study showed that child obesity was significantly 
associated with parent obesity. It found that the risk of  child 
becoming obese increased almost 2.2 fold if  the father was 
obese and 2.6 fold if  the mother was obese. Our findings are 
in agreement with the findings of  Lake et al., [13], who found 
that parent's obesity is one of  the most important risk factors 
for childhood obesity. They also reported a stronger pattern of  
overweight tracking from childhood to adulthood among subjects 
with obese parents.

Our findings are also in agreement with the findings of  
Abdelhamid et al., [2], reported an association between obesity 
and family history of  obesity (OR=2.6).

Our study showed an inverse relationship between education 
level of  fathers and child obesity (OR=0.5). Prevalence of  
obesity was associated with low education level of  fathers (0-9 
year's education). 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 was agreement with the findings of  Garn et al., [14]. 
On the other hand our study findings is in disagreement with the 
findings of  Raja'a et al., [15], who found a positive association of  
obesity with the educational level of  fathers.

Figure 1. Overall prevalence of  underweight, normal weight, overweight and obesity among subjects by their age group.
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Conclusion

Childhood obesity in Misurata is an important public health 
problem and the prevalence of  overweight and obesity is 
considered high in primary school children.

The sample is a representative of  primary school children in 
Misurata city, and it is not a representative sample of  the whole 
country , so further studies in different regions in Libya are to be 
performed to identify prevalence of  overweight and obesity at the 
national level, and prevention efforts will be designed accordingly.
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