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Abstract: Background: Childhood obesity has reached epidemic proportions. There has been a four-
fold increase in the prevalence of obesity among children. The aim of this study is to identify the risk
factors underlying obesity in Egyptian children. Methods: A cross sectional study was performed on
150 obese and 150 normal weight children aged 9 -11 years. Information of consanguinity, family
history of obesity, birth order, family size, dietary intake and socioeconomic level was collected by
questionnaires. Weight, height, mid upper arm circumference, triceps and subscapular skinfolds were
measured for all children. Results: Significant differences were observed between obese children and
normal weight children. Frequencies of family's low socioeconomic level, small family size and obese
parents were higher among obese children as compared to normal weight children. Obese children
were mostly from first and second birth of order, spent more time watching television and less time
exercising. They frequently consumed CHO and snakes, while normal weight children more frequently
consumed fresh fruits and vegetables. After controlling all other variables, results revealed that the
ranking of factors associated with obesity by adjusted odds ratio (OR) were: small family size # 5,
obesity of both parents, high consumption of snakes, obese mother and obese father, children of first
and second birth of order, family's low socioeconomic level and high consumption of CHO.
Conclusions: This study emphasized that low socioeconomic level of family, child's eating behavior
and parental obesity are the main risk factors for the obesity among Egyptian children.
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INTRODUCTION

Childhood obesity has increased in the past decades worldwide, reaching epidemic proportions and
becoming a serious public health problem in both developed and developing countries  Wang and Lobstein
2006; Maziak et al., 2008). It is proven that an obese child has a 43 % chance of becoming an obese adult.
The childhood obesity is linked to subsequent morbidity and mortality in adulthood (Maffeis et al., 2002; Lee
2009). A high rate of obesity was reported among Egyptians. Overweight and obesity affected 14.7% of 10–14
years old children (Galal 2002).Obesity is a multifactorial disorder in which environmental and genetic factors
interact. The recent rapid increase in childhood overweight and obesity are highly attributed to the modern
obesogenic environment (Votruba et al., 2000). Secular changes in energy intake and expenditure are assumed
to underlie the obesity epidemic. The nutrition transition in Egypt has occurred in the context of abundant
dietary energy availability, urbanization and moderate fat intakes ((Galal 2002). Most of the previous studies
have examined the link of obesity with risk factors either singly or in combination with certain lifestyle or
health-risk factors in a wide age range of participants rather than in children aged 9-11 years. Furthermore,
the inverse association between socioeconomic status (SES) and risk of obesity in European countries has been
identified, but few data are available concerning obesity variations across SES in Egypt. In addition, evidence
for the associations between eating patterns and different types of foods and obesity among Egyptian children
is limited and the findings are inconclusive. The identification of risk factors is the key to prevention obesity.
Thus, the aim of this study is to examine the association of obesity with several socio-demographic and
lifestyle variables simultaneously in a sample of Egyptian obese children aged 9-11 years and identify risk
factors that are associated with obesity thorough multivariate context.

Subjects and Methods:



Aust. J. Basic & Appl. Sci., 5(9): 1006-1011, 2011

1007

The study included Egyptian 150 obese children and 150 normal weight controls between 9 and 11 years
old. They were attending the out patients clinic of AL-Zahraa hospital, AL-Azhar University. 

A formal consent letter from their parents was obtained after explaining to them the whole procedure. The
study was approved by the Ethics Committee of the Hospital. Clinical examination was done for all cases. All
children were subjected to full history taking with special emphasis to certain risk factors causing obesity by
a structured self-administered questionnaire filled by the parents of the children. Birth order, number of family
members, parents' education level and occupation, family size, family income, presence of obesity among
parents, and their first-degree relatives, daily times spent for physical exercise and television viewing. The
social score was classified according to the 1983 Fahmy and El Sherbeny scoring system, model I (Fahmy and
El Sherbini A. Determining simple parameters for social identifications for health 1983), as having a low,
medium, or high socioeconomic level.Parents were asked to keep a record of three-day food consumption of
all foods and beverages consumed by their children in a household measures. The frequency of eating food
groups was assessed.

The physical activity state of children was assessed by posing questions about the number ofhours spent
in physical and sedentary activities. The anthropometric measurements and instruments used followed the
International Biological Programme (IBP) (Hiernaux andTanner 1969). Measurements included: weight, height,
mid upper arm circumference, triceps and subscapular skinfolds. Body mass index (BMI) was calculated. On
the basis of age- and gender-specific percentile curves for Egyptian children, children with BMI values higher
than the 95th percentile for their age were evaluated as obese and those who had BMI values between the 5th
and 85th percentiles as normal weight. 

Physical growth was assessed for each child by determining the standard deviation scores of weight,height,
BMI and skin folds thicknesses using the Egyptian growth reference data (Ghalli et al .,2003), The standard
deviation score (SDS) was calculated, independent of sex and age that is, child measurement minus population
mean/population SD.Statistical presentation and analysis of the results were carried out using SPSS software
version 11. Descriptive statistics were used to describe the general characteristics of obese and normal weight
children. All variables were entered simultaneously into a multivariate logistic regression model. Interactions
between variables were tested and, when significant,included in the regression model. P < 0.05 was considered
significant. Adjusted odds ratios and 95% confidence intervals (CI) were reported.

Results:
The present study was performed on 150 obese and 150 healthy normal weight individuals, with the mean

age 9.859 ± 1.11 and 9.558± 1.99 years, respectively. Table 1 shows similar trends in the mean SDS growth
parameters of boys and girls, with no statistical significant gender differences (P<0.188). Specific interaction
analyses between all risk factors and gender revealed no significant differences between boys and girls.
Therefore, combined data of both sexes was studied for the assessment of risk factors for obesity. Table 2
shows that frequencies of small family size (#5), low socioeconomic level families and one or both obese
parents were higher in obese children as compared to normal weight children. Obese children spent
significantly longer times watching television and significantly less time in physical activity per day than
normal weight children. 

Moreover, most of obese children were of 1st and 2nd order of birth. Table 3 shows that there is statistical
difference (P< 0.05) between obese and normal weight children as regards frequency of food intake per day.
The number of servings per day of different foods included in the questionnaire revealed that normal weight
children consumed more servings of fresh fruits and vegetables, while obese children consumed significantly
higher servings of CHO and snacks including, potato (especially fried), soft drinks, sugary drinks, and
sweet/candy per day.

Table 1:  Mean growth parameters SDS* of obese boys & girls.
Anthropometry 9 years Mean ± SD 10 years Mean ± SD 11 years Mean ± SD

--------------------------------- --------------------------------------- ------------------------------------------------
boys girls boys girls boys girls

Weight SDS 4.8±2.3 3.8±1.6 4.4±0.8 2.8±2.5 3.6±2.1 1.6±2.4
Height SDS 1.3±1.7 0.4±1.4 1.1±1.5 -0.3±3.6 0.8±1.3 -1.9±3.4
BMI SDS 5.4±1.3 4.7±0.9 5.4±1.3 4.7±0.9 5.4±1.3 4.7±0.9
MAUC SDS 3.7±1.6 2.4±0.6 2.1±1.7 2.2±0.2 1.4±0.7 1.9±1.7
Triceps SDS 2.3±0.6 1.5±11.1.5 2.3±0.2 1.5±0.4 1.8±0.7 2.7±1.5
Subscapular SDS 3.0±1.6 2.1±1.8 3.4±0.7 2.8±0.4 3.0±1.5 2.8±1.1
*SDS, standard deviation score of anthropometric parameters based on Egyptian reference population
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Table 2: Characteristics of obese and normal weight children.
Variables Obese N=150 Normal weight N=150
Family Size
Family Size#5, n (%) 110(73.3)* 27(18)
Family Size>5 40(26.7) 123(82)
Socioeconomic Status
Low socioeconomic status, n (%) 101(67.3)* 71(47.3)
Middle socioeconomic status 31(20.6) 43(28.6)
High socioeconomic status 18(12) 36(24)
TV watching hours/day, (mean ± SD) 3.9 ± 1.2* 1.6 ± 0.6
Physical activity hours/week, (mean ± SD) 0.5 ± 0.1* 1.9 ± 0.8
Birth Order
1 st and 2 nd, n (%) 121(80.6)*   94(62.6)
3 rd 19(12.6)* 34 (22.6)
4 th 6(4) 14(9.3)
$5 th 4(2.6) 8(5.3)
Family History of Obesity
Obese Mother, n (%) 55(36.6)* 31(20.6)
Obese Father 18(12)* 7(4.6)
Obesity of both parents     16(10.6)* 2(1.3)
 Obese sibs 7(4.6) 3(2)
Negative family history 54(36)* 105(71.3)
Consanguinity
Negative, n (%) 120(80) 121(80.6)
1st cousin 9(6) 8(5.3)
2nd cousin 20(13.3) 21(14)
*P <.05 (obese vs. normal weight). 

       
Table 3: Frequency of basic food group consumption in Obese and normal weight children.
Food group Obese Normal weight

------------------------------------- ---------------------------------------------------
n % n %

Miscellaneous CHO§ once or more /day 85 56.6* 63 42
Miscellaneous fats^ once or more/day 10 6.6 6 4
Meat and alternatives 1-2 times/week 5 3.3* 27 18
Fresh vegetables& fruits 1-2 times/week 35 23.3* 62 41.3
Snacks once or more/day 136 90.6* 83 55.3
* P <.05 (obese vs. normal weight).
 § Miscellaneous CHO include rice, pasta, potatoes, pizza, cakes and similar products.
^ Miscellaneous fats include fried food, fast food and high fat milk and diary products. 

Table 4: Multivariate association of obesity with social and lifestyle factors.
Risk factors OR 95% Confidence Interval for OR
Family Size#5 11.53 6.21 - 21.75
Obese parents 7.84 1.98 - 20.15
Snacks 6.84 4.15 - 14.83
Obese mother 2.69 1.13 - 6.88
Obese father 2.22 1.33 - 3.72
First and second birth of order 2.19 1.45 - 2.69
Low socioeconomic status 2.18 1.44 – 2.68
Miscellaneous CHO 1.81 1.14 - 2.85

Table 4 summarizes the ranking adjusted significant risk factors associated with obesity after controlling
all other variables using multiple logistic regression analysis. Results showed that the first ranking adjusted
odds ratio for factors associated with obesity was the family size, [OR= 11.53, 95% CI, 6.21 - 21.75], followed
by obese parents, [OR=7.84, 95% CI, 1.98 - 20.15], high consumption of snacks [OR=6.84, 95% CI, 4.15 -
14.83], obese mothers [OR= 2.69, 95% 1.13 - 6.88], obese fathers [OR= 2.22, 95% 1.33 - 3.72], 1st & 2nd
birth order [OR= 2.19, 95% CI, 1.45 - 2.69], family's low socioeconomic level [OR=2.19, 95% CI, 1.45 - 2.69]
and high consumption of CHO [OR= 1.81, 95% CI, 1.14 - 2.15].

Discussion:
The prevalence of obese children aged 6-11 years has more than doubled since the 1960s. Among

developing regions, some of the highest rates of childhood overweight are found in the Middle East (Kelishadi
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2007). Relationship between parent's low socioeconomic status and children's obesity was observed in this
study. 

It has been suggested that lower SES promotes higher energy intake that results in obesity in developed
countries (Gerald et al., 1994). The Middle East presents an unusual example in which over nutrition far
exceeds under-nutrition despite its relatively low level of economic development (Egyptian Demographic and
Health Survey 2005). Similar findings were found in Saudi Arabia, where obesity increased in low SES
children (Amin 2008). Lamerz et al (2005) reported that paternal education and type of maternal occupation
were the most influential independent factors in childhood obesity. The present study explain that young
children usually spend more time with their mothers than their fathers which might explain the finding that
maternal education had a greater influence on childhood obesity than paternal education. Mothers are generally
more responsible for diet intake and upbringing of their children than fathers (Jacobi et al.,2001). Parental
obesity may increase the risk of obesity through genetic mechanisms or by shared familial characteristics in
the environment such as food preferences (Francis et al., 2003). Dieting and healthy weight control practices
such as reducing high energy and fat intakes and increasing exercise are more common in women of a higher
SES (Jeffery and French 1996)Significant relations between small family size, birth order and obesity were
observed in this study. Most of obese chidden were belonged to small family size (#5) and of 1st and 2nd
order of birth. The study concludes that birth order and sib-size are possible risk factors for the development
of overweight and obesity. Koziel and Kolodziej (Koziel and Kolodziej 2001) reported that first-born girls in
a family of three siblings are at a higher risk for becoming obese in Poland. Family size grows with each
child, the economic situation and resources within the family may decline,leaving fewer resources for proper
nutrition. This may greatly affect lower income families, as prices for food and resources tend to be higher,
making it more difficult for families to afford healthy food. In a similar study with African-American
participants, a first-born child had a higher risk of becoming obese, but the study did not report the number
of siblings in a family(Stettler et al.,2000). Wang et al (2007) reported also that children in Japan without
siblings are the ones most at risk for overweight, especially in girls and the risk of overweight in boys was
significantly lower with increasing number of elder sibling or sister. Decreasing parental supervision with each
later-born child as family size increases have been reported (Al-Isa and Moussa1999; Epstein et al.,1986). The
parent may have less time to monitor the children eating.There was a significant relationship in weight status
between father, mother and their children. Results showed that obese parents were more likely to have obese
children comparedto parents of normal weigh. This is in agreement with many other reports, it was found that
children having an obese mother or father or both have a fourfold to fivefold increase in risk for obesity
(Agras et al., 2004; Zeller and Daries 2004). This might be explained by genetic transference, energy-dense
dietary intake and low levels of physical activity for obese parents. Although parental obesity constitutes an
important factor for childhood obesity, parental awareness is also quite vital for the treatment and prevention
of obesity among Egyptian children. It is generally accepted that parents play an important role in childhood
obesity due to their child education practices (Hennessy et al., 2010).Some studies reported that having parents
with high education level was a protective factor from obesity in childhood (Hui et al., 2003 ; Von Krieset
al., 2002).Dietary preferences and physical activity patterns are probably shaped early in childhood.The present
study showed significant positive associations between dietary intake, food consumption frequency and obesity.
The present results showed that eating habits include low consumption of fruits, green vegetables, and milk;
increasing consumption of snacks, sweets, and soft drinks. Obese children consumed significantly higher
servings of CHO and snacks,while normal weight children consumed significantly higher proteins and fresh
vegetables & fruits. This is in line with a previous report from the WHO that indicated that during
adolescence, children displayed an increase in body fat often associated with irregular meals, changing food
habits, and inactivity. Furthermore, eating habits have also changed in Egypt.Data from food balance sheets
show there were two major shifts in the Egyptian food supply from the mid-1950s to the mid-1990s. One was
an increase in per capita grain availability and a shift from a dependence on mixed grains (wheat, corn, rice
and sorghum) to a more nearly total products) have increased steadily in overall availability. Fat and oil
availability (mainly cottonseed oil for cooking and margarine) has more than doubled, and refined sugar use
(mostly in tea and soda drinks) has increased substantially (Galal 2002). Similarly, less healthy dietary habits,
poor selection of food and socioeconomic status were reported with the problem of obesity and overweight
among the school children in Saudi Arabia (Khalid 2008). The same was observed in a Swedish and Spanish
studies (Berteus Forslund et al .,2005 ; Bes-Rastrollo et al., 2010). Snack consumption has been shown to
contribute to a positive energy balance (Bes-Rastrollo et al., 2010). In addition to meal frequency, we should
pay attention to the content of each meal. Meals without vegetables and desserts may increase the intake of
high-energy-density food (Ledikwe et al., 2006). Missing salads and desserts may also reflect the family’s
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socioeconomic status. Infrequent vegetable consumption is more common in Finland among men and women
with a lower income (Laaksonen et al., 2003).

Among numerous factors which may contribute to childhood obesity, physical activity is of particular
interest (Agras et al., 2004). One of the main reasons of obesity in children is lack of physical activity. The
present study showed that obese children significantly spent more time watching television and less time
exercising than normal weight children. Most previous studies reported that physical activity protects from
obesity (Vogels et al., 2006; Veugelers and Fitzgerald 2005). In Egypt, a dynamic and strong interaction within
the family with regard to way of life still exists. The interaction between the child and his or her family also
extends to his or her grandparents and close relatives.

Conclusion:
This study emphasized that low socioeconomic level of family, child's eating behavior and parental obesity

are the main risk factors for the obesity among Egyptian children. To avoid overeating, educational strategies
should be targeted at both children and their parents.
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