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Abstract: Obesity is currently an escalating epidemic that affects many countries in the world 
including the Gulf region where this condition is responsible for an increasing death rates annually. 
The objective of the study was to evaluate the prevalence of overweight and associated risk factors 
in primary female school children in Al Ain city, United Arab Emirates (UAE). Height and weight 
were measured in a sample of 900 female primary school children aged between 5-14 years. Body 
Mass Index (BMI) was calculated for each child. Children were categorized according to age and 
specific percentile of BMI using 2000 CDC BMI-age growth charts. A questionnaire addressing 
food habits, food consumption and life style (TV watching and physical activity) was completed. 
The results showed that the prevalence of the risk of overweight and overweight were 11.1% and 
15.8% respectively. Sixty percent of children consumed chips and chocolates daily while 28% and 
32.2% reported a daily consumption of vegetables and fruits respectively. Viewing TV more than 
2h/day, parents obesity, breakfast intake and physical activity were significantly associated with a 
higher risk of overweight. Results indicated that a high prevalence of overweight exists among 
primary school female children. This calls for aggressive prevention strategies which, if successful, 
may significantly reduce adult obesity.  
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العين المدارس الابتدائية في بنات بين خطورة وامل العراسة السمنة ود

  مارات العربية المتحدةلإا
  

 إبراهيموسام ، ناصر ابو النجا، عبد الحميد كركادي
  

  مارات العربية المتحدةلإ ا، العين،١٧٥٥٥ب. ص.  جامعة الإمارات العربية المتحدة،الزراعة وكلية الأغذية، قسم التغذية والصحة
 

النامية على السواء بما فيها منطقة الخليج مما و أصبحت شائعة في الدول المتقدمة السمنة من الأعراض المرضية التي: ملخص

عوامل الخطورة بين بنات المدارس الابتدائية في دف هذا البحث إلى دراسة السمنة ويه. لوفيات سنوياًا في نسب أدى إلى زيادة

 طالبة من المرحلة الابتدائية تتراوح ٩٠٠الطول لعينة تتكون من فقد تم أخذ الوزن و. دةمارات العربية المتحلإا، العين

ج .ك.تم تصنيف الطالبات حسب العمر و م و،لكل طالبة) ج.ك.م(تم حساب منسب كتلة الجسم .  سنة١٤-٥بين هن مارعأ

 أسئلة خاصة تعبئة استمارة تحتوي على تمت  كذلك. الأمراضمركز مراقبةلمعيارية الصادرة عن  النمو اوحاتلباستعمال 

نسبة انتشار أوضحت النتائج أن و). وممارسة الرياضة اهدة التلفازمش(النمط الاستهلاكي والنمط المعيشي بالعادات الغذائية و

ن المبحوثات  م%)٦٠ (بالمئةستون  %.١٥,٨و % ١١,١ يلي على التوالي زيادة الوزن كانت كماخطورة زيادة الوزن و

 من %٣٢,٢و% ٢٨ لدى اً جدبينما أن استهلاك الخضراوات والفواكه كان قليلاً . يومياًرقاقات البطاطسولن الشكولاتة ويتنا

ممارسة النشاط  وتناول فطور الصباح ، السمنة لدى الأولياء، في اليوم التلفاز لأكثر من ساعتينةمشاهد .التوالي علىالطالبات 

 أن نسبة انتشار زيادة الوزن إلىتشير نتائج هذا البحث و .زيادة الوزنورة الإصابة بخطب المرتبطة عواملالالرياضي من 

 وقائية في حالة نجاحها يمكن أن تخفف نسبيا من السمنة إستراتجيةيتطلب وضع هذا  و.الابتدائيةمرتفعة بين بنات المدارس 

  .عند البالغين

 
  . لاستهلاكيالنمط  ،خطورةلعوامل ا، مدارس البنات، زيادة الوزن: كلمات مفتاحية
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Introduction 
 

Obesity is currently an escalating 
epidemic that affects many countries in 
the world including the Arabian Gulf 
region (Al-Awadi and Amine, 1989; Al-
Shammari et al., 1994; El-Mugamer et 
al., 1995; Al-Mahroos and Al-Roomi, 
1999) where it is responsible for 
increasing death rates annually. This 
condition could occur during any of the 
various stages of human life (Dietz, 
1994).  

Obesity among children is a 
concern, because it may have long term 
health consequences. In high-income 
countries, extensive evidence indicates 
that obesity during childhood is related 
to adult obesity (Rolland-Cachera et al., 
1987; Serdula et al., 1993; Power et al., 
1997; Guo and Chumlea, 1999; Wang 
and Popkin, 2000).  

The causes of pediatric obesity 
have not been elucidated completely, 
although it is suspected that a complex 
interaction of genetic, environmental, 
and behavioural factors is responsible 
(Schonfeld-Warden and Waeden, 1997). 
Recent research suggests that aspects of 
diet composition, may play a role in 
overweight (Nguyen et al., 1996; 
Maffeis et al., 2000). Low physical 
activity rates are associated with obesity 
(Wolf et al., 1993; Obarzanek et al., 
1994) and television viewing has been 
shown to be a significant risk factor for 
pediatric obesity, both cross-sectionally 
and prospectively (Klesges et al., 1993; 
Gortmaker et al., 1996; Hanley et al., 
2000; Coon et al., 2001).    

The rates of overweight and 
obesity are much higher in the Arabian 
Gulf populations, including children, 
compared to developed countries (Al-
Awadi and Amine, 1989; Al-Shammari 
et al., 1994; El-Mugamer et al., 1995; 
Al-Mahroos and Al-Roomi, 1999). This 
increase in the prevalence of obesity is 
due to life style changes (physical 
activity, leisure, and modernization) and 

nutrition transition which are in relation 
with changing economic, social, and 
health factors (Al Isa, 1999). It is well 
known that Arabian Gulf countries moved 
toward the higher fat and higher refined 
carbohydrates Western diet (Kim et al., 
2000). Major dietary changes include a 
large increase in the consumption of fat 
and added sugar in the diet, and often a 
marked increase in animal food products 
which is contrasted with a fall in total 
cereal intake, vegetable, and fruits 
consumption (Popkin, 2001).   

The objective of the study was to 
evaluate the prevalence of the risk of 
overweight, overweight, and associated 
behavioural risk factors including food 
habits, television viewing, and physical 
activity in primary female school children 
in Al Ain city, United Arab Emirates 
(UAE). 
 
Methods  
 
Subjects and sample size 
 

This study was conducted during the 
months of March and April, 2003 in Al-
Ain city, UAE on local female students 
attending primary public schools (grades 
one to six).  According to the 2002-2003 
statistics of the UAE Ministry of 
Education's, the total number of local 
children enrolled in Al-Ain primary public 
schools is 20,040 out of which 10,303 are 
female students. 

A list of schools was obtained from 
the Ministry of Education and eight 
primary female schools were randomly 
selected from the list using a random 
number table. After that, two classes were 
selected from each grade in each of the 
eight schools. Then, 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 the desired number of students 
from each grade. Each student had the 
same probability of being selected. If the 
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selected student was absent, the next 
number on the list was picked.  The total 
number of subjects that participated in 
this study was 900 children which is 
about 9% of the total number of female 
students (10,303) in Al-Ain primary 
schools. The age range of children was 
5-14 years. 
 
Data collection  
 

The UAE University approved the 
protocol of the study.  The ministry of 
Education and the Ministry of Health 
(School Health Department) approved 
the performance of the survey in the 
selected schools. The survey was based 
on questionnaire sent home and 
collection of anthropometric data from 
participating children. 

Standard techniques were adopted 
for obtaining anthropometric 
measurements.  Subjects were weighed 
in light clothes and with no shoes using a 
seca scale at nearest 0.1 kg. Height was 
measured to nearest 0.1 cm using a wall 
mounted stadiometer.  

The Body Mass Index (BMI) was 
determined from the ratio of weight to 
height square. Children were categorized 
according to age and specific percentile 
of BMI using 2000 CDC BMI-age 
growth charts (Flegal et al., 2002; Mei et 
al., 2002).  Underweight is defined as 
less than or equal to the age specific 5th 
percentile. Normal weight is defined as 
between the 5th and 85th age–specific 
percentile. Students between the 85th and 
95th are categorized as at risk of being 
overweight. At the 95th percentile and 
above, children are classified as 
overweight.  

Two questionnaires have been used 
to collect data. These questionnaires 
were pilot tested on one school prior to 
undertaking the study. During pilot 
testing, questionnaires underwent several 
modifications. The modified 
questionnaires were used to collect data. 
The first questionnaire, a self 

administrated questionnaire addressed to 
parents and 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 children to school.  
The completed questionnaires were 
collected from the school head master by 
the researchers. The questionnaire 
consisted of two sections. A general 
section concerned family data such as 
marital status of parents, father and mother 
level of education, parents occupation, 
family size, and obesity within family. 
Parents were asked to describe themselves 
as obese or normal.  The second section 
consisted a food frequency questionnaire 
which was developed by the Department 
of nutrition and Health, UAE University. 
Intake of foods were categorized as 
follows: Almost daily, once a week, 2-4 
times per week, and none (less than once a 
week). Foods were divided in food groups: 
Fruits and fruit juice, vegetables, meat, 
dairy, bread and cereals. Three other food 
groups were also included: sweet and 
snacks, soft drink and beverage (tea, 
coffee). Sweet and snacks food included 
fast food, chips, cookies. Fast food 
consumption defined as foods consumed 
away from home in fast food restaurants. 
The second questionnaire administrated to 
students in the classroom by trained data 
collectors included questions related to 
behavioural factors such as the number of 
hours spent on watching television and 
video or playing video games the previous 
day. Almost all students reported watching 
television, for that, only this variable was 
used in the analysis. TV watching may 
vary from day to day. For that, TV 
watching was categorized in 0-2 h/d or 
>2h/d. Students were asked to report if 
they were participating in physical activity 
and how much money did they bring daily 
with them to school. Pocket money was 
categorized in two levels: [0-3Dh/d, >3 
Dh/d] (Dh= Dirhams; 1$= 3.678 Dh). The 
questionnaire asked about the 
consumption of snacks (defined as any 
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food consumed excluding formal meals), 
while watching television, breakfast and 
number of meals intake.  
 
Statistic Analysis  

A database was set up using 
Microsoft Access to store the data.  Then 
the data was read by SPSS (11.0) for 
windows which was used for statistical 
analysis.  

Data analysis included both 
descriptive and inferential statistics. 
Correlation coefficients were calculated 
for the continuous variables (BMI, 
weight and height) to identify possible 
associations. The mean BMI, weight and 
height were tested by an analysis of 
variance (ANOVA) to assess differences 
between age groups. The percentage of 
the study population in different BMI 
categories was calculated for the total 
sample and stratified by age group. 
Multiple logistic regression was used to 
examine factors associated with 
overweight in the study population, 
including television viewing, breakfast 
intake, daily physical activity, pocket 
money and parents obesity. The outcome 
variable for these analyses was 
overweight defined  as children with 
body mass index (BMI) greater or equal 
to the age-specific 85th percentile of  
2000 CDC growth charts. All variables 
were analyzed as a 2 level categorical 
variable: Television viewing [(0–2 h/d), 
(>2h/d)]; daily physical activity [yes, 
no]; pocket money [(0-3Dh/d), 
(>3Dh/d)], breakfast intake [yes, no] and 
parents obesity [at least one of them, no].  
Age was treated as potential 
confounding variable. Odds ratios (ORs) 
and their 95% confidence intervals (CI) 
for associated factors were estimated 
from logistic regression models by 
exponentiating the β coefficient. Food 
groups frequency of consumption was 
presented as daily frequency of 
consumption.  Bivariate for testing 
between group variable differences were 
done using the independent t test. The 

independent association of predictors 
(food groups) with overweight was also 
examined using multiple logistic 
regression adjusting for age. All food 
groups were included in the model. ORs 
were considered statistically significant at 
P value < 0.05.  
 
Results 

Among nine hundred girls initially 
included in the study, five hundreds forty 
five filled out the questionnaire and 
returned it to schools. We were unable to 
collect the remaining questionnaires 
because some parents did not want to 
participate in the study. In addition some 
parents did not complete all questions 
related to food consumption pattern, we 
were also unable to obtain anthropometric 
measures on 5 children. The reason for 
missing anthropometric measures was lack 
of time to finish anthropometry in some 
schools on scheduled days. 93-97% of 
children gave information on TV 
watching, physical activity, breakfast 
intake, pocket money, number of meals, 
and parents obesity. The demographic and 
socio-economic characteristics of the 
subjects are shown in Table 1.  The mean 
age of participants was 9.4 ± 1.8 y.  20.8% 
of children lived in small families (5 
persons or less). Fathers' education was 
higher than mothers' education. Only 12.2 
% of mothers were employed. 6.7% of 
fathers and 12.2% of mothers were obese.   

Anthropometric characteristics of the 
sample according to age are given in Table 
2. The study population was divided into 3 
age groups as follows: group 1: 5-7 years; 
group 2: 8-10 years and group 3: 11 years 
and over. Results show that weight, height, 
and BMI increased with age and 
differences were significant (P < 0.0001) 
between age groups. A statistically 
significant (P < 0.001) positive correlation 
between age and anthropometric 
measurements was observed (Pearson 
Correlation was 0.586, 0.740 and 0.389 for 
weight, height, and BMI, respectively).    
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Table 1. Demographic and socio economic characteristics of the sample 

 

 

 a Number of individuals  living in the same house 
b1= none or elementary school; 2= High school; 3 = College and University 

c House maid : a person who help in cleaning, preparing meals and taking care of children 
 

Table 2. Anthropometric characteristics of the sample according to age a 

Age groups N b   Weight (Kg)  Height (cm)  BMI c(Kg/m2) 
5-7  184 23.4 ± 0.4*  122.4 ± 0.5*  15.5 ± 0.2* 
8-10  445 32.1± 0.5 *  133.3 ± 0.4*  17.7 ± 0.5* 
≥11   266 44.1 ± 0.8*  146.2 ± 0.5*  20.4 ± 0.3* 
Total  895 33.8 ± 0.4  134.9 ± 0.4  18.1 ± 0.1 
a Values are Mean ± Standard Error (SE) 
b  N: Number of individuals 
 c BMI: Body Mass Index 

* Significantly different between age groups at P< 0.0001 
 

The prevalence of underweight, 
normal weight, risk of overweight and 
overweight according to age is shown in 
Graph 1. Results show that 11.1% were 
at risk of overweight, 15.8% were 
overweight, 61.6 % had a normal weight 
and 11.6% were underweight. The 
prevalence of risk overweight increased 

with age and reached its highest rate 
(12.5%) at age 11 years and over. The 
same trend was noted for overweight 
where the highest rate (21.2%) was 
observed in the oldest group (11 years 
and over). A significantly association 
was found between BMI and age groups 
(χ2 = 23.89, P < 0.001).   

Category Number % 
 
Age (years) 
 5 -7 

 
 
184 

 
 

20.4 
 8-10 
 ≥11 

Total 
Family size (persons) a 

 5 or less 
 6-10 
 ≥11 
 Total 
Mother education b 
 1 
 2 
 3 

Total 
Father education b 
 1 
 2 
 3 
 Total 
Mothers employed 
Fathers employed 
Parents obesity 
 Fathers 

Mothers 
Presence of house maid c 

450 
266 
900  

 
114 
298 
135 
547 

 
243 
206 

76 
525 

 
165 
251 

97 
513 

64 
419 

 
60 

110 
433 

50.0 
29.6 

 
 

20.8 
54.5 
24.7 

 
 

46.3 
39.2 
14.5 

 
 

32.2 
48.9 
18.9 

 
12.2 
81.5 

 
06.7 
12.2 
82.5 
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Graph 1. Prevalence of underweight, normal weight, risk of overweight and 
overweight according to agea 

 
a Children were classified according to  2000 CDC BMI-age growth charts 
* Significant difference according to age groups , χ2 = 23.89 , P< 0.001 
 

Only five hundreds nineteen filled 
out the questionnaire related to food 
consumption frequency. It is noted that 
we did not find significant difference of 
anthropometric measurements (weight, 
height and BMI) between children who 
returned the questionnaire and children 
who did not return it.  For that, the 
results of analysis of questionnaires can 

be considered as representative of the 
population. The analysis of the food 
consumption frequencies indicated that the 
consumption of fruits, leafy vegetables, 
and other vegetables was least frequent 
(32.2 %, 28% and 45.5% respectively). In 
addition, 38.8% and 18.8% of the subjects 
reported a daily consumption of chicken 
and meat respectively, while the daily 
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consumption of fish was 13.2% (results 
not shown). The consumption of milk 
products was more frequent than full fat 
milk consumption (64% versus 34.6%). 
among cereals group,  rice is the most 
frequently consumed food (71.6%) 
followed by white bread (58.4%) while 
65.7% did not consume whole wheat 
bread (results not shown).  We noted that 
60.2% and 25.9% of children reported a 
daily consumed of chips and soft drink 
respectively, and 75% consumed fast 
food at least once a week. In addition, 
37.3% of subjects reported a daily 
consumption of tea. 51.9% of children 
reported that they never snack while 
watching television (results not shown).   

Table 3 shows comparison of food 
groups daily frequency of consumption 
between overweight and normal weight 
female primary school children. We 
noted that the daily frequency of 
consumption for all food groups did not 
differ between the two groups 
(overweight vs normal). Multiple logistic 
regression analysis was used to evaluate 
the association between daily frequency 
of food groups consumption (fruit, fruit 
juice, vegetables, bread and cereals, 
dairy, meat, sweets and snacks, soft 
drink and beverage) and overweight. All 
variables were included in the model 
after adjusting for age. Results shown 
that only the variable vegetables was 
marginally associated with overweight 
(OR= 1.20; 95% CI = 0.995 and 1.250; P 
= 0.056).  

Multiple logistic regression 
analyses indicated that breakfast intake, 
viewing TV more than 2hours/day, 
parent obesity, daily physical activity 
were positively associated with child 
overweight (Table 4). Girls who did not 
take breakfast were more likely to be 

overweight. There was a significant 
association between breakfast intake and 
overweight. Overall, 9.1% of girls 
reported watching 2 or more hours of 
television per day, 45.6% of them were 
overweight (results not shown). The 
prevalence of watching more than 2 hours 
of television per day increased with age 
and the maximum occurred  in the oldest 
group (11 years and more) (results not 
shown). Compared with children who 
watched less than 2 h/d of TV, children 
who watched more than 2 h/d had 2.88 
greater OR (odds ratio) of being 
overweight. We noted a statistically 
significant association between watching 2 
hours and more of television per day and 
overweight. 10.4% of girls did not practice 
sport, 40.2% of them were overweight and 
we noted that girls who did not practice 
sport were more likely to be overweight 
and the association between sport and 
overweight was statistically significant. 
27.1% of children reported that they bring 
3 and more Dh as pocket money per day 
and the totality was used to buy chips, 
candies and sandwich from the school's 
canteen.  The prevalence of overweight 
children increased as the amount of pocket 
money increased (results not shown). We 
noted that students who bring 3 Dh and 
more had 1.63 OR greater of being 
overweight and the association was not 
statistically significant at P < 0.05. We did 
not find a significant association between 
pocket money and overweight because 
pocket money was correlated with age (r = 
0.21, P = 0.0001) and we adjusted for age 
in the multiple logistic regression model. 
Almost 26% of students have at least one 
of their parents obese and there was a 
significant association (P = 0.023) 
between parents obesity and child 
overweight.  
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Table 3. Comparison of daily frequency of food consumption1  between overweight 
and normal female school children in Al-Ain city2 

 
    Overweight3  Normal  P-value4 
N    146   372 
Food groups5 

Daily frequency 
Bread and cereals  3.01 ± 0.05  3.01 ± 0.04  0.92  
Vegetables   3.17 ± 0.10  3.00 ± 0.06  0.12  
Fruit    3.17 ± 0.08  3.16 ± 0.05  0.94 
Fruit juices   3.12 ± 0.11  3.15 ± 0.07  0.85 
Meat    2.69 ± 0.05  2.72 ± 0.03   0.64 
Dairy    2.90 ± 0.08  2.92 ± 0.05  0.79 
Sweets and snacks  2.95 ± 0.07  2.96 ± 0.04  0.96 
Soft drinks   2.47 ± 0.10  2.50 ± 0.06  0.75 
Beverage   3.02 ± 0.13  2.97 ± 0.08  0.72 

*Values are means  ±  SE 
1 All age groups were included 
2 Overweight children are those with body mass index (BMI) greater or equal to the age-specific 85th  
percentile of  2000 CDC growth charts 

3 Student t test 
4 Food groups: Breads and cereals: White bread, whole wheat bread, rice, pasta, breakfast cereals; 
Vegetables: leafy vegetables and other vegetables; fruit: apple, mango, peach, grapes, orange, banana; 
Fruit juices: fresh squeezed juices; Meat: beef, lamb, Chicken, fish and meat products; Dairy: milk (low 
fat and full fat), cheese, yogurt;  Sweets and snacks: chocolate, chips, candy, cookies, popcorn; soft drinks: 
soft drinks, soda; Beverage: tea, coffee 

 
Table 4. Factors associated with overweight1 in female school children* in Al Ain 

city. Multiple logistic regression2 

 
       95% CI4 
    OR3  _____________________ P-value 
      Lower  Upper 
 
Breakfast Intake5  1.82  1.31  2.53  0.0001  
TV viewing, h/d6  1.74  1.05  2.88  0.031 
Parents obesity7  0.67  0.45  0.95  0.023 
Physical activity8  1.58  0.94  2.57  0.06 
Pocket money9, Dh/d  1.15  0.81  1.63  0.45 

* All age groups were included 
1Overweight children are those with body mass index (BMI) greater or equal to the age-specific 85th 
percentile of 2000 CDC growth charts 

2Multiple logistic regression analysis was performed on group membership (overweight vs normal) as 
outcome and all five factors were included in the model after adjusting for age  

3OR= odds ratio 
495% CI=95% Confidence Interval 
5Daily intake of breakfast (yes, no) 
6TV viewing (0-2h/d or lees, > 2h/d)  
7Parents obesity: At least one of parents is obese (yes, no) 
8Daily physical activity (yes, no) 
9Pocket money: the amount of Dh (Dirham Emirate) that each student brings daily and buy foods from the 
school canteen, 1$= 3.678 Dh (0-3 Dh/d, >3 Dh/d) 



Emir. J. Agric. Sci. 2005. 17 (1): 43-56 
http://www.cfa.uaeu.ac.ae/Research/EJAS.htm 

 ٥١

Discussion 
 

Overweight and obesity are 
considered as an 'epidemic' in many 
countries in the World, including 
developed and developing countries. 
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, new eating habits, and recent 
affluence are considered as some of the 
factors involved in the development of 
obesity and overweight. In the present 
study, the prevalence of the risk of 
overweight and overweight was found to 
be 11.1% and 15.8%, respectively 
among female primary school children. 
The prevalence of overweight reported 
in our study seemed to be higher than 
that reported by Al Haddad et al. (2000) 
and Badrinath et al. (2000) in the UAE 
and in Al Ain respectively. In the first 
study, Al Haddad et al. (2000) reported a 
prevalence of 8 % of obesity among 
UAE school children (boys and girls). 
Badrinath et al. (2000) found that 10.4% 
of children (boys and girls) aged 
between 2 and 15 years were classified 
as obese. Other recent studies in the 
Arabian Gulf countries reported a high 
prevalence of overweight and obesity. In 
Saudi Arabia, El Hazmi and Warsy 
(2002) noted that the overall prevalence 
of overweight and obesity among girls 
aged between 1-18 years was 12.7% and 
6.7%, respectively. They noted a high 
variability in the prevalence between 
provinces and age groups. Eastern 
province and the age group (6-9 years) 
had the highest prevalence of overweight 
and obesity.    

Paediatric overweight is caused by 
a complex interplay of both genetic and 
environmental factors. The extent to 
which these factors contribute to 
overweight within a population has not 
been established and it is likely that the 

identity and relative contribution of risk 
factors differ among individuals.  
Socioeconomic status (SES) is a useful 
indicator of a constellation of 
environmental and familial influences 
potentially related to overweight.  There is 
a controversial relationship between social 
factors and overweight in the literature. 
Whereas among adults an inverse 
relationship between SES and overweight 
is found frequently, studies of children 
find a weaker and less consistent 
relationship (Melnik et al., 1998). A 
number of studies have shown an inverse 
relationship between the level of parental 
education and overweight in children 
(Garn et al., 1975; Kemper et al., 1999). 
We have used parental education and 
occupation as a measure of SES. Our 
results suggest that there is no relationship 
between SES and prevalence of obesity 
among female school children in Al Ain. 
In contrast to this finding recent studies 
suggest that low SES may be a risk factor 
for obesity among children as young as 
preschool age (Gerald et al., 1994; 
Sherman et al., 1995; Spiegelaere et al., 
1998). The discrepancy between our study 
and other studies may be due to the fact 
that Al Ain city  is a part of the rich oil 
producing country, where nationals enjoy 
a high per capita yearly income 
irrespective of education and occupation, 
as a result, SES groups are not distinctly 
defined. 

Dietary habits are among the factors 
that are associated with overweight and 
obesity among both children and adults.  
In this study, we considered few dietary 
factors (breakfast intake, number of meals, 
and food consumption patterns) and these 
mostly concentrated on qualitative rather 
than quantitative indicators. We found that 
the prevalence of girls who skipped 
breakfast increased with age, and girls 
who took breakfast had less prevalence of 
obesity compared to those who skipped 
breakfast, and the difference was 
statistically significant. Links between 
eating pattern and overweight have also 
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been reported.  Reported associations of 
food groups with childhood overweight 
include:  low intake of fruit and 
vegetables (Moore et al., 1995), high 
intake of fast foods and sweets (Muller 
et al., 1999; Robinson, 1999), and high 
intake of sugar-sweetened beverages 
such as soft drinks (Ludwig et al., 2001). 
It is estimated that only 30% of US 
children meet the goals set by the food 
guide pyramid for daily intake of grains, 
meats, fruits and vegetables. The same 
pattern was observed in our study. We 
found that 26% and 60% of children 
daily consumed soft drinks and chips 
respectively, while the consumption of 
fruits and vegetables (leafy vegetables) 
was 32% and 28% respectively. We did 
not find a significant association 
between daily consumption of different 
foods and overweight. We noted low 
prevalence of daily consumption of milk 
whether it is full or low fat milk. Several 
studies suggest that consumption of 
excessive soft drink or other sweetened 
beverages is related to pediatric 
overweight (Troiano et al., 2000; 
Ludwig et al., 2001; Matheson et al., 
2004). It has been shown that for each 
additional serving of a sugar-sweetened 
beverage consumed daily over a 1 1/2 
year period among school-aged children, 
the risk of becoming overweight 
increased 60% after controlling for other 
confounding variables (Ludwig et al., 
2001). 

The multiple logistic regression 
analysis showed that breakfast intake, 
TV viewing, physical activity and 
parents obesity were significant 
associated factors with overweight after 
adjusting for age. Parents obesity is one 
of the most important risk factor for 
childhood obesity (Serdula et al., 1993; 
Lake et al., 1997; Whitaker et al., 1997; 
Guo and Chumlea, 1999). Whitaker et al. 
(1997) found that among young children 
(under 3 years of age) the strongest 
predictor of adulthood obesity was 
parental obesity status.  The risk of 

becoming an obese adult increased 3-fold 
if one parent was obese and 13-fold if both 
parents were obese.   In addition to 
confirming this relationship, Lake et al. 
(1997) also reported a stronger pattern of 
overweight tracking from childhood to 
adulthood among subjects with two obese 
parents.  In agreement with these studies, 
the present study showed that overweight 
was significantly associated with parents' 
obesity. Using logistic regression analysis, 
Moussa et al. (1994) reported an 
association between obesity and family 
history of obesity among school children 
in Al Ain.  Among environmental factors, 
physical activity, TV and media and 
dietary factors are the most important risk 
factors for overweight and obesity. Several 
studies suggest that sedentary behavior is 
common in a relevant portion of children 
today and it has been identified as a 
significant predictor of weight gain later in 
life.  Low levels of physical activity have 
been related to increased childhood 
overweight (Moore et al., 1995; Takahashi 
et al., 1999; Garaulet et al., 2000; Crespo 
et al., 2001). In the longitudinal 
Framingham Children's Study, preschool 
children with low levels of physical 
activity gained substantially more 
subcutaneous fat than did more active 
children (Takahashi et al., 1999). Our 
results show that inactive girls were more 
likely to be obese compared to active girls. 
It is noted that in many schools, physical 
activity was cancelled from the 
curriculum. Low physical activity levels 
have been associated directly with TV 
viewing and inversely with time spent 
outdoors (Gortmaker et al., 1996). 
Television viewing has become a common 
activity among children in many countries 
and more than ninety percent of children 
live in a home with at least one TV set. 
We found that more than 90% of children 
spent at least 2h/d watching TV.  Time 
spent viewing TV has consistently been 
shown to be associated with overweight 
status (Gortmaker et al., 1996; Takahashi 
et al., 1999; Hanley et al., 2000). 
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Gortmaker et al. (1996) reported that 
children who watched TV for more than 
5 h/d have a nearly 5-fold increased risk 
of overweight compared with those who 
watched 0-2h. Our results showed a 
higher risk for overweight among 
children who watched TV for more than 
2h/d. Researchers have suggested two 
mechanisms by which television viewing 
contributes to overweight. These 
mechanisms are reduced energy 
expenditure from reduction in physical 
activity and /or increased dietary intake, 
either during viewing or as a result of 
food advertising (Maffeis et al., 1997; 
Crespo et al., 2001). We also found that 
48.1 % of children ate while watching 
TV, the most consumed products during 
watching TV were candies, chips, and 
chocolates which are rich source of 
energy. 

In conclusion, the present study 
documented a high prevalence of risk of 
overweight and overweight among 
female school children in Al-Ain. 
Studying overweight in childhood is 
important since identification of children 
who may become obese adults can 
facilitate early intervention and 
avoidance of the morbidity and mortality 
associated with adult obesity. For that, a 
multisectorial intervention should be 
established which considers the dietary 
intervention to modify food habits, 
education through mass media and 
encouraging habitual physical activity 
among primary school children in Al 
Ain city.    
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