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ABSTRACT
Childhood obesity has become a new challenge 
for healthcare providers. The issue is not limited 
to certain parts of the world; its prevalence is 
increasing worldwide. The causes of obesity are 
poorly understood and continue to be debated and 
studied. It is a multifactorial disorder which involves 
dietary, behavioral, environmental as well as genetic 
factors. The increased consumption of more energy-
dense, nutrient-poor foods with high levels of sugar 
and saturated fats, combined with reduced physical 
activity, have led to high obesity rates among children. 
The aim of this study was to assess the effect of dietary 
intake on the occurrence of childhood obesity, and 
study other associated factors including the education, 
occupation and income of parents and the living status. 
Normal healthy school girls (n =196) and school boys 
(n = 85) between the age of 6- 15 were recruited for 
the study. We found that obesity among children in 
Riyadh City was significantly associated with fast 

food intake (p = 0.0280). It was also observed that 
72.5% of the overweight or obese students consumed 
fast food at least 4 times/week, and the other 15.9% 
were taking fast food 1- 3 times/week, while only 
11.6% of the same overweight or obese group did not 
consume any fast food/ week. Father’s and mother’s 
occupations were not significantly correlated to their 
children’s body weight. The prevalence of childhood 
obesity is changing and increasing yearly and is 
attributed to the nutritional risk factors for the Saudi 
school-age children. It is interesting to know that most 
of overweight or obese school students belonged to the 
families of highincome. Parents must take necessary 
precautions for the diet of their children and should 
adopt healthy life style in order to prevent or manage 
obesity of their children.
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INTRODUCTION
Childhood obesity has more than doubled in children 
and quadrupled in adolescents in the past 30 years. 
The percentage of children aged 6–11 years in 
the United States who were obese increased from 
7% in 1980 to nearly 18% in 2012. Similarly, the 
percentage of adolescents aged 12–19 years who 
were obese increased from 5% to nearly 21% over 
the same period.  In 2012, more than one third of 
children and adolescents were overweight or obese. 
[1] Overweight is defined as having excess body 
weight for a particular height from fat, muscle, bone, 
water, or a combination of these factors [2]. Obesity 
is defined as having excess body fat [3]. 
Overweight and obesity are the result of “caloric 
imbalance”- too few calories expended for the amount 
of calories consumed - and are affected by various 
genetic, behavioral, and environmental factors [4]. 
Childhood obesity has both immediate and long-
term effects on health and well-being. Obese youth 
are more likely to have risk factors for cardiovascular 
disease, such as high cholesterol or high blood 
pressure. In a population-based sample of 5 - to 17 
year-old children, 70% of obese youth had at least one 
risk factor for cardiovascular disease[5]. 
Obese adolescents are more likely to have prediabetes, 
a condition in which blood glucose levels indicate a 
high risk for development of diabetes [6]. Children 
and adolescents who are obese are at greater risk of 
bone and joint problems, sleep apnea, and social and 
psychological problems such as stigmatization and 
poor self-esteem [4]. They are likely to be obese as 
adults and are therefore more at risk of adult health 
problems such as heart disease, type 2 diabetes, 
stroke, several types of cancer, and osteoarthritis [7].
Overweight and obesity are also associated with 
increased risk for many types of cancer, including 
cancer of the breast, colon, endometrium, esophagus, 
kidney, pancreas, gall bladder, thyroid, ovary, cervix, 
and prostate, as well as multiple myeloma and 

Hodgkin’s lymphoma [8]. Healthy lifestyle habits, 
including healthy eating and physical activity, can 
lower the risk of becoming obese and developing 
related diseases [4].
The dietary and physical activity behaviors of children 
and adolescents are influenced by many sectors of 
society, including families, communities, schools, 
child care settings, medical care providers, faith-based 
institutions, government agencies, the media, and 
the food and beverage industries and entertainment 
industries. Schools play a particularly critical role 
by establishing a safe and supportive environment 
through policies and practices that support healthy 
behaviors. Schools also provide opportunities for 
students to learn about and practice healthy eating and 
physical activity.
Generally, a patient with body mass index (BMI) 
above 30 Kg/m2 is considered obese. There is a 
growing concern about the increasing prevalence of 
childhood obesity worldwide. The aim of this study 
is to examine the relationship between obesity and 
socioeconomic status and education of parents as 
well as to examine the association between obesity 
and fast food intake. 

MATERIAL AND 
METHODS 
This is a cross-sectional study conducted at public 
schools in Riyadh City, Saudi Arabia. The schools 
were selected randomly, from different areas that 
have different socioeconomic status in the city, using 
a cluster sampling method, classrooms were selected 
randomly, and all the students in a classroom were 
invited to participate in the study. Only students, both 
male and female who brought the signed consent were 
selected and included. Finally, 196 normal healthy 
school girls and 85 school boys between the age of 
6- 15 years were recruited (Table 1). 
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Grade groups Boys Girls Total
Primary 59 95 154
Intermediate& High School 26 101 127
Total 85 196 281

Table 1 - Study population

Data were collected through a questionnaire. 
Anthropometric measurements were recorded during 
physical examination of the participants. Non Saudi 
School children and Saudi children above 15 years of 
age or having any diseases or medical problems were 
excluded from this study.

Anthropometric measurements 
Body Mass Index (BMI):  was calculated using the 
standard formula: BMI=Weight/height2 Height 

was measured using a wall-mounted stadiometer 
and the measurement was recorded to the nearest 
0.1 cm, whereas, weight was measured by a beam-
balance scale and rounded to the nearest 0.1 kg. After 
calculation, BMI measurements were plotted on the 
2000 growth charts of Centers for Disease Control and 
Prevention (CDC) for boys and girls. BMI varies with 
age and sex. The CDC defines underweight as BMI-
for-age less than the 5th percentile, childhood obesity 
as a BMI greater than the 95th percentile (Table 2). 

Percentile Interpretation

BMI         < 5th Underweight

BMI       5th - < 85th Normal weight

BMI       ≥85th Overweight and obese

Table 2 - Assessment of overweight and obesity in children and adolescents (2-20 years old)

BMI - Body mass index

Dietary Assessment
The food Frequencies Questionnaire:
“Food Frequencies Questionnaire” included questions 
regarding food habits. The answers were recorded 
according to written responses and through telephone 
interviews. Fast-food intake was categorized as:
≤3 times per week
≥4 times per week
Socio-demographic Data:
The socioeconomic data were recorded to measure 
their effect on obesity prevalence and the early onset 
of signs of puberty, data included: mother’s education 

and work, father’s education and work, family income, 
living with parents, living outside Riyadh for the last 
five years, and the origin of children’s families. 
Statistical methods:
Data were analyzed by using statistical software 
package SAS version 9.2 (SAS institute Inc, Cary, 
NC, USA). Descriptive statistics for all variables were 
reported. All categorical variables were compared by 
using the chi-square test. T-test was used to test the 
differences between the different BMI categories for 
all the nutritional variables. ANOVA test was used 
to test the differences between different education 
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levels, BMI categories or signs of early puberty, and 
food group variables. The level of significance was 
assumed at p< 0.05.

RESULTS
The study shows a significant relation between fast 
food intake and body weight (p=0.0280). The percent 
of students consuming fast foods three times or less 
per week was higher among the non-overweight 

or non-obese group (74%) when compared to the 
overweight or obese group. Students consuming fast 
food 13- times/week represented (54%) of selected 
sample while (20%) did not consume any fast food. 
It was also observed that (72.5%) of the overweight 
or obese students consumed fast food at least 4 times/
week, and the rest (15.9%) were taking fast food 
1- 3 times/week, while only (11.6%) of the same 
overweight or obese group did not consume any fast 
food/week (Figure 1). Fast food consumed by students 
consisted of: Shawerma, Pizza, or Burger (beef, lamb, 
or chicken).

Figure 1 - Fast food intake according to students’ body weight (Riyadh)
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General Characteristics Non-overweight or non-obese overweight or  obese P value

Student level of education
n=170 n=69

0.0098
N % N %

Primary 105 61.8 30 43.5
Intermediate and high school 65 38.2 39 56.5

Father’s level of education
n=180 n=84

0.2762
N % N %

Less than University 149 82.8 64 77.1
University and above 31 17.2 19 22.9

Mother’s  Level of Education
Less than university
University and above

n=178 n=83

0.3632
N % N %
137 77 68 82
41 23 15 18

Father’s occupation
n= 182 n= 84

0.2986
N                      % N               %

Government 120 66 44 52.4
Non-Government 33 18 26 31
Unemployed 29 16 14 16.6

Mother’s Occupation
n= 182 n= 85

0.0870
N % N %

Housewife 153 84 64 75.3
Other (employed/retired) 29 16 21 24.7

Family income (SR/month)
n=182 n=83

0.3034

N % N %
Less than 5,000 43 23.6 12 14.5
5,000-9,999 43 23.6 17 20.5
10,000-14,999 22 12 10 12
15,000 or more 20 11 14 16.9
Other 54 29.8 30 36.1

Place of residence
n=182 n=85

0.4544
N % N %

Outside Riyadh 7 3.8 5 5.9
In Riyadh 175 96.2 83 94.1

Place of Origin
Central Region

n=181 n=84

0.2437
N % N %
132 72.9 67 79.8

Other Region (Southern, Northern, and  Western ) 49 27.1 17 20.2

Living with parent
n= 182 n= 85

0.4198
N                       % N              %

Yes 177 97.3 84 99
No 5 2.7 1 1

Table 3 - Distribution of the selected students by body weight and socio-demographic characteristics (Riyadh, 2006)

N - Numbers, SR - Saudi Rials.
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Students’ level of education
There was a significant difference in the percentage of 
Overweight and/or obesity among different students 
of different level of education (P=0.0098).
The prevalence of being overweight or obesity was 
higher among intermediate and high school students 
(56.5%) than primary school students (43.5%) whereas 
non-overweight or obese school students were more 
in primary schools (61.8%) than in intermediate & 
high school (38.2%).

Father’s level of education
Results indicate that there were no significant 
differences for data on father’s Level of education 
with the body weight of students (P=0.2762). The 
percentage of father’s education Less than the 
university level was more than the university level 
and above for both Non-Overweight or non-obese 
and Overweight or obese school students (82.8% vs. 
77.1% respectively). 
Mothers’level of education
Mother’s level of education of most of the Overweight 
or obese school students (82%) was less than 
University, compared to Non-overweight or non-
obese school students (77%).

Father’s occupation
The fathers of non-overweight or non-obese (66%) 
and Overweight or obese (52.4%) school students 
worked at the governmental sectors. Whereas (18%) 
of the Non-overweight or non-obese students, and 
(31%) of the overweight or obese students had their 
fathers working in the Non-Governmental sectors. 
Unemployed Fathers for non-overweight or non-
obese school students include retired and deceased 
(16%), likewise the Ooerweight or obese school 
students.

Mother’s occupation
Most of the Non-overweight or non-obese and 

overweight or obese students mothers were 
housewives (84% and 75.3% respectively), compared 
to 16% of non-overweight or non-obese and 24.7% 
of overweight or obese students whose mothers have 
had different types of work or have retired. 

Family Income 
Approximately29.8% of the families of non-
overweight or non-obese students and 36.1% of 
Overweight or obese students families refused to 
answer, or did not specify their income (classified as 
others). It was found that 20.5% of Overweight or 
obese school student’s family income was between 
5,000 and 9,999 SAR/month. 

Place of Residence
Results for place of residence showed that living 
outside of Riyadh was not related to the body weight 
of the students. The vast majority of students were 
not living outside Riyadh for the last five years; 
96.2% of Non-overweight or non-obese and 94.1% of 
overweight or obese students were living at Riyadh.

Place of origin
About 72.9 %, of the Non-overweight or non-obese 
students and 80% of overweight or obese students 
were from the central region of Saudi Arabia. The 
other groups of students were from the West (1.7%), 
South (24%) and the North (6%) regions of Saudi 
Arabia. Regarding  the overweight or obese students, 
6% of them were from the Western regions and 14.2% 
from the Southern regions of Saudi Arabia.

Living with Parents
Results indicate that few students (n=6) were not 
living with their parents, so only (2.7%) of the non-
overweight or non-obese school students, and (1%) 
of the Overweight or obese school students were 
from this group, while (97.3%) of the non-overweight 
or non-obese school students and (99%) of the 
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overweight or obese school students were living with 
their parents.

DISCUSSION
Obesity among school children is a growing concern. 
A number of factors contribute to childhood obesity. 
The most common among those factors are genetic 
factors, lack of physical activity, unhealthy eating 
patterns, or a combination of these factors. Only in 
few cases, being overweight or obese, is caused by 
a medical condition such as a hormonal problem. A 
physical examination and relevant laboratory tests 
can rule out the possibility of a medical condition as 
the cause of obesity.
Body Mass Index is an appropriate screening test to 
identify children who should have further evaluation 
and follow-up, but it is not diagnostic of level of 
adiposity. A large study comprised of 19,617 subjects 
from Ireland showed an overall prevalence of obesity 
among 23% boys and 28% girls aged 4- 16 years [9]. 
This rate was considerably higher than the report done 
in Kenya with 15.5% obesity rate [10] Childhood 
obesity in Thailand has been reported to be 5.8% to 
7.9% [11]. Furthermore, according to WHO, Obesity 
and Overweight Fact Sheet, more than 40 million 
children under the age of five were overweight in 
2011 [12]. In the USA, based on the NHANES 
(National Health and Nutrition Examination Survey) 
report, there is an increase in overall prevalence of 
obesity by more than 300% since in 1976 and over 
70% since NHANES III in 1994 among children aged 
219- years old [13]. Studies conducted among the 
Arab population and among Middle Eastern countries 
showed 47% obesity rates among Lebanese adults 
[14], 44.4% among Kuwaiti boys [15], 13.7% among 
UAE children [16], and 7.9% among Qatari children 
[17].
Obesity and overweight constitute an important health 
problem affecting a proportion of Saudi population. A 

study was conducted in Jeddah, where the researchers 
analyzed data between 1994- 2000 for school children 
and adolescents aged 10- 20, a significant increase 
was found in the average BMI for both sexes between 
1994 and 2000 on the 50th percentile but even higher 
on the 85th and 95th percentile, the increase in body 
weight and BMI were marked for all age groups; 
however boys showed the largest increase at an age of 
1016- years and girls showed the lowest at age 14- 16 
years [18].
In this study, most of the intermediate & high school 
students were non-overweight or obese (62.5%) 
compared to 37.5% of them who were Overweight 
or obese. Also the incidence of overweight or obesity 
among Primary school students (22.2%) was lower 
than non-overweight or obese school students (77.8%) 
while the prevalence of overweight or obesity (28.9%) 
among the school students was significantly different 
in relation to the different levels of education, 
overweight or obesity was higher among intermediate 
& high school students (56.5%) than primary school 
students (43.5%), The prevalence of overweight and 
obesity obtained in this study (28.9%) is considered 
relatively low compared to previous studies.
Father’s and mother’s level of education was not 
correlated with the prevalence of overweight or 
obesity in our study. Most overweight or obese 
school students (77.1% and 82%) belonged to the 
parents who had low level of education (less than 
University). The situation of obesity when compared 
with mothers’level of education was that obesity was 
higher (33.2%) among students with mothers’level 
of education of “less than university”compared 
with obesity prevalence of 26.8% for students with 
mothers’education level of “University and above”. 
Another study conducted in university female 
students in United Arab Emirates showed that there is 
no significant association between obesity and mother 
education [19]. A recent study conducted in Iran at 
rural residents found that high maternal education is a 
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risk factor of overweight [20]. 
Regarding the father’s occupation, this study shows 
that the highest prevalence (52.4%) of obesity and 
overweight was found among school children’s 
whose fathers worked in the governmental sectors, 
and prevalence of 75.3% for those whose mothers 
were Housewives. However, the prevalence of obesity 
among students whose fathers were working for the 
non-government sectors (44.1%) followed by those 
whose fathers were unemployed (32.6%). The study 
on Kuwaiti elementary male school children showed 
that, the Unemployment of father was significantly 
associated with overweight and obesity prevalence. 
However, in our study the prevalence of obesity 
was 16.6% for the students whose fathers were 
unemployed [21]. 
In the USA, the obesity prevalence among low-
income, preschool aged children increased steadily 
from 12.4% in 1998 to 14.5% in 2003, but subsequently 
remained essentially the same, with 14.6% prevalence 
[1]. Individuals who have completed a higher 
grade in school are more likely to follow dietary 
recommendations and to change their behavior to 
avoid risks compared to the individuals who have a 
lower level of education. However, the advantages 
associated with proper nutrition knowledge seem to 
be limited [22].
A study was conducted in Saudi Arabia to examine the 
relationship of socioeconomic characteristics and the 
prevalence of overweight and obesity; multiple logistic 
regression analysis showed that age, residential area, 
region, income, gender, and level of education were 
statistically significant predictors of obesity. [23]. Our 
study showed that, the overweight or being obese is 
more prevalent in school children whose family had 
an income of 5,0009,999- SR/month. Our results are 
more or less similar to previous study which concludes 
that the prevalence of overweight and obesity is high 
in high family income situations [24]. However, 
looking into the prevalence of obesity within each 

income categories in our study would give a different 
insight to the results, for instant, prevalence within 
the students whose families’ income is SR 15,000 and 
more was26.4% (14 students out of 53). Similarly, for 
the group of SR 5,000 to 9,999 the prevalence was 
32%, it was 18.9% for the income group of 10,000 
to 14,999SR, and 22.6% for the income group of less 
than SR 5,000. 
El-hazmi and Warsy et al [25] determined the 
prevalence of overweight and obesity in different 
regions of Saudi Arabia and showed that it was highest 
among the females in Central Province and Western 
Province. Other study among male school students 
in Saudi Arabia, indicated a significant variation in 
the regional distribution of overweight and obesity 
(P<0.01); the highest prevalence (18%) was recorded 
in Riyadh and the lowest was in Sabea (11.1%) 
located in the Southern region [26]. Furthermore, 
another study in Saudi Arabia showed that, the 
prevalence of obesity was more in women than men, 
while the prevalence of overweight was more among 
males compared to females while the obesity was 
present in all age groups. Our study showed that 80% 
of the overweight and obese school students were 
from Central region and 20% from other (Northern, 
Southern, or Western) [28].
High intake of fast food was significantly higher 
among overweight or obese school children. In our 
study, 72.5% of them were taking fast food ≥4 times 
per week, some of them were taking fast food daily as 
a morning snack (in school), lunch, or at dinner. While 
72.4% of non-overweight school students were taking 
fast food ≤3 times per week, some may take it once 
per month. In a study of male primary school students 
in Al Ehssa, KSA, the frequent consumption of fast 
foods was recognized as a predictor of obesity and 
overweight among the included male school children 
[28]. Similar to our study, other studies also found 
that fast food intake had a significant association with 
obesity in girls of Dubai-United Arab Emirates. [29].
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CONCLUSION
The prevalence of childhood obesity is changing and 
increasing yearly and is attributed to the nutritional 
risk factors for the Saudi school-age children. There 
is significant difference between male and female 
school students where females outnumbered the male 
students both at primary and secondary schools. There 
is a significant correlation between the prevalence of 
overweight or obesity and level of education where 
overweight and/or obesity among the primary school 
students level (although it was high) was lower 
as compared to the Intermediate and High school 
students. Most fathers and Mothers of school students 
in our study had less than University level of education, 
Nevertheless Fathers and mother’s occupations were 
not significantly correlated to their children’s body 
weight. It is interesting to know that most of the 
overweight or obese school students belonged to the 
families of highincome. Parents must take necessary 
precautions for the diet of their children and should 

adopt healthy life style. The government and media 
should also play their role in creating awareness for 
healthy meals and the risk factors associated with 
obesity.

LIMITATIONS OF THE 
STUDY
The 24-hours dietary recalls were taken by phone; it 
was difficult to have data from all participants due to 
unanswered phone calls.

ACKNOWLEDGEMENT
I am thankful to Ibrahim Alalwan from the King 
Fahad National Guard Hospital and Biostatistics, 
Epidemiology and Scientific Computing Department 
(BESC), King Faisal Specialist Hospital and Research 
Centre for their kind help during this study and for 
allowing me to use their data. 

REFERENCES
1.	 Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult obesity in the United States, 2011-

2012. Journal of the American Medical Association 2014; 311(8):806- 14. doi: 10.1001/jama.2014.732.
2.	 National Institutes of Health, National Heart, Lung, and Blood Institute. Disease and Conditions Index: What Are 

Overweight and Obesity? Bethesda, MD: National Institutes of Health; 2010.
3.	 Krebs NF, Himes JH, Jacobson D, Nicklas TA, Guilday P, Styne D. Assessment of child and adolescent overweight 

and obesity. Pediatrics 2007; 120:S193–S228.
4.	 Daniels SR, Arnett DK, Eckel RH,  Gidding SS, Hayman LL, Kumanyika S,et al. Overweight in children and 

adolescents: pathophysiology, consequences, prevention, and treatment. Circulation 2005; 111:1999- 2002.
5.	 Freedman DS, Zuguo M, Srinivasan SR, Berenson GS, Dietz WH. Cardiovascular risk factors and excess adiposity 

among overweight children and adolescents: the Bogalusa Heart Study. Journal of Pediatrics 2007; 150(1):12- 17.
6.	 CDC. National diabetes fact sheet: national estimates and general information on diabetes and prediabetes in the 

United States, 2011.  Atlanta, GA: U.S. Department of Health and Human Services.
7.	 Freedman DS, Kettel L, Serdula MK, Dietz WH, Srinivasan SR, Berenson GS. The relation of childhood BMI to 

adult adiposity: the Bogalusa Heart Study. Pediatrics 2005; 115:22–27.
8.	 Kushi LH, Byers T, Doyle C, Bandera EV, McCullough M, Gansler T, et al. American Cancer Society guidelines 

on nutrition and physical activity for cancer prevention: reducing the risk of cancer with healthy food choices and 
physical activity. CA: A Cancer Journal for Clinicians 2006; 56:254- 81

9.	 Whelton H, Harrington J, Crowley E, Kelleher V, Cronin M, Perry JJ. Prevalence of overweight and obesity on the 
island of Ireland: results from the North South Survey of Children’s height, weight and body mass index. BMC Public 
Health 2007; 7:187.



SUDANESE JOURNAL OF PAEDIATRICS                                                    2014; Vol 14, Issue No. 1

http://www.sudanjp.org 80

10.	  Christensen DL, Eis J, Hansen AW, Larrson MW, Mwaniki DL, Kilonzo B, et al. Obesity and regional fat distribution 
in Kenyan populations: impact of ethnicity and urbanization. Ann Hum Biol 2008; 35:232- 49.

11.	  AekplakornW, Mo-Suwan L. Prevalence of obesity in Thailand. Obes Rev 2009; 28:183- 185.
12.	  WHO Obesity and Overweight Fact Sheet. Available at:  http://www.who.int/mediacentre/factsheets/fs311/en/. 

Accessed May 12, 2014.
13.	  The second National Health and Nutrition Examination Survey, NHANES II Available at: http://www.cdc.gov/nchs/

nhanes/nhanesii.htm. Accessed May 12, 2014.
14.	  El Bcheraoui C, Chapuis-Lucciani N. Obesity in the Lebanese elderly: prevalence, relative risks and anthropometrical 

measurements. J Med Liban 2008; 56:174- 80.
15.	  Badr Hel-S. Obesity and personality types of high school boys in Kuwait. J Egypt Public Health Assoc 2004; 79:449-

460.
16.	  Malik M, Bakir A. Prevalence of overweight and obesity among children in the United Arab Emirates. Obes Rev 

2007; 8:15- 20.
17.	  Bener A. Prevalence of obesity, overweight, and underweight in Qatari adolescents. Food Nutr Bull 2006; 27:3945-.
18.	  Abalkhail B. Overweight and obesity among Saudi Arabian Children and adolescents between 1994 and 2000. East 

Mediter Health J 2002; 8 (4- 5):470- 9.
19.	  Musaiger AO, Radwan HM. Social and dietary factors associated with obesity in university female students in 

United Arab Emirates. J R Soc Health.1995; 115(2):96- 9.
20.	 Maddah M. Risk factors for overweight in urban and rural schoolgirls in Iran: skipping breakfast and early menarche. 

Int J Cardiol 2009; 136:235- 238.
21.	  Al-Isa AN1, Campbell J, Desapriya E, Factors Associated with Overweight and Obesity among Kuwaiti Elementary 

Male School Children Aged 6- 10 Years. Int J Pediatr 2010; 2010. pii:459261.
22.	  Withall J, Jago R, Cross J.Families and health professionals’perceptions of influences on diet, activity and obesity in 

low-income community. Health Place, 2009; 15:1078- 1085.
23.	  Al-Nuaim A.  Population-based epidemiological study of prevalence of overweight and obesity in Saudi Arabia, 

regional variation. Annals of Saudi Medicine 1997; 17(2):195- 199.
24.	  Moschonis G, Tanagra S, Vandorou A, Kyriakou AE, Dede V, Siatitsa PE, et al. Social, economic and demographic 

correlates of overweight and obesity in primary-school children: preliminary data from the Healthy Growth Study. 
Public Health Nutr. 2010; 13(10A):1693- 700.

25.	  El-Hazmi, MA, Warsy AS. A comparative study of prevalence of overweight and obesity in children in different 
provinces of Saudi Arabia. J Trop Pediatric 2002; 48(3):172- 177.

26.	  Al-Nuaim A. Population-based epidemiological study of prevalence of overweight and obesity in Saudi Arabia, 
regional variation. Annals of Saudi Medicine 1997; 17(2):195- 199.

27.	  Al-Othaimeen AI, Al-Nozha M, Osman AK. Obesity: an emerging problem in Saudi Arabia. Analysis of data from 
the National Nutrition Survey. Eastern Mediterranean Health Journal 2007. 13(2):381- 386.

28.	  Amin TT, Al-Sultan AI, Ali A.  Overweight and obesity and their relation to dietary habits and socio-demographic 
characteristics among male primary school children in Al-Hassa, Kingdom of Saudi Arabia. Eur J Nutr 2008; 
47(6):310- 8. 

29.	  Bin-Zaal AA, Musaiger AO, D’Souza, R. Dietary habits associated with obesity among adolescents in Dubai, United 
Arab Emirates. NutrHosp 2009; 24:437- 444.


