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Abstract

Obesity rates are rising globally, but there is evidence that young people in the Middle East and 

North Africa (MENA) region are at particularly high risk. We systematically searched the 

literature to map the MENA region for prevalence of childhood overweight and obesity, and 

examine the underlying risk factors and adverse effects associated with obesity in this region. 

Inclusion criteria were: English-language, non-basic-science focused articles that used any of the 

standard obesity definitions and were conducted in the MENA countries within the last five years. 

We searched PubMed using combinations of key terms ((childhood) OR adolescence) AND 

obesity) AND (MENA or each country) AND (“last five years” [PDat]). Studies demonstrated an 

increasing prevalence of obesity among many countries in the MENA region, especially in the 

Gulf area. Notably, in Kuwait, prevalence rates of overweight and obesity were 25.6% and 34.8% 

among young males and 20.8% and 20.5% among females. A meta-analysis revealed that physical 

inactivity, increased screen time, and higher social status were risk factors for childhood obesity. 

Childhood and adolescent obesity is a major challenge facing countries of the MENA region. 

Further research is needed to fully investigate the role of nutrition and other specific risk factors 

and evaluate various interventions to manage this pervasive and growing health problem.

Introduction

Chronic non-communicable diseases (NCDs) represent a global public health challenge. 

NCDs are already the predominant source of morbidity and mortality in high-income 

countries and are on track to dominate the health care needs of populations in most low and 

middle-income countries, primarily because of changes in lifestyle factors [1]. Obesity is 
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one of the most important risk factors of the majority of NCDs. A strong evidence base is 

being built on the association of childhood obesity and early onset adulthood cardiovascular 

diseases, metabolic syndrome, type 2 diabetes, cerebrovascular diseases, cancers, and others 

[2]. Moreover, childhood obesity was found to be associated with premature death [3].

Worldwide, the prevalence of childhood overweight and obesity combined has risen by 

47.1% between 1980 and 2013 [4]. The World Health Organization (WHO) reported that the 

global prevalence of childhood obesity has increased from 31 million to 42 million children, 

and increased in Africa alone from 4 to 10 million children during the period from 1990 to 

2013 [3]. Although the rise in the prevalence of obesity is global, there are distinct 

geographical variations. The combined prevalence of overweight and obesity ranges from 

10% in northern Europe to 40% in southern Europe among children below the age of 10 [5]; 

in Latin America, 20–30% of the population under 19 years of age are obese or overweight 

[6].

Underlying obesogenic factors are crucial for the prevention of obesity. Genetic studies have 

associated particular genes with body mass index (BMI), adipose tissue distribution, lean 

body mass, metabolic rate, and even lifestyle factors such as eating habits and physical 

activity level [7–9]. But the recent rise in the prevalence of obesity highlights the key role of 

environmental risk factors in this problem [10]. Several different studies have investigated 

the association of environmental risk factors with obesity, such as the quality and quantity of 

food intake, level of physical activity, sleep hours, screen hours, socioeconomic standard, 

and parents’ obesity. Although there is a consensus on the association of physical activity 

with obesity, the other risk factors gave variable results in different studies [9–11].

The Middle East and North Africa (MENA) region covers an extensive geographic area that 

extends horizontally from Morocco to Iran, including 20 countries. However, there is some 

variance in the countries that are considered as being part of the MENA region; the WHO 

includes Sudan, Djibouti, and Iran, whereas the World Bank does not include Sudan [12, 

13]. For the purpose of this review, 18 countries, constituting the vast majority of the MENA 

region and sharing a common language, culture, and traditions, are considered: Algeria, 

Bahrain, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya, Morocco, Palestine, Qatar, the 

Kingdom of Saudi Arabia (KSA), Sudan, Syria, Tunisia, the United Arab Emirates (UAE), 

and Yemen (Figure 1).

The population in this area is more than 300 million and most of the population lives in 

middle income countries. The MENA region – like many regions of the world – experienced 

a nutrition transition in the second half of the 20th century.

Urbanization and the adoption of a modern lifestyle together with the wealth of the oil-

producing countries have contributed to the dramatic rise of obesity among all age groups 

and especially among children and adolescents in the region [12, 14].

Studies addressing the problem of overweight and obesity among children and adolescents 

in Arab countries are few or dated, and almost all used varying reference standards to 

measure obesity, making the comparison of obesity prevalence between countries difficult. 

Also, factors associated with the occurrence of obesity have not been well investigated in 
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this region, which in turn adversely affects the ability to design effective programs to prevent 

obesity. National intervention programs to manage obesity in the Eastern Mediterranean are 

meager or absent [15]. One review published in 2010 reported the prevalence of obesity 

from 1990 to 2007 in most MENA countries but it did not address the risk factors of child 

obesity in these countries [16].

The objectives of our systematic review were to update the prevalence rates of overweight 

and obese children and adolescents in the MENA countries and underline the contributing 

risk factors. This paper represents the first part of a longer review; the second part includes 

the consequences of the problem of childhood obesity and management efforts in the MENA 

region.

Methods

We performed a comprehensive systematic review of the latest studies – from early 2010 to 

August 2015 – reporting the prevalence of overweight and obese among male and female 

children and adolescents under the age of 20, regardless of color, race or religion.

Due to the scarcity of studies in many of the countries of the MENA region, we included 

studies that used any of the commonly-used standards in the diagnosis of overweight and 

obesity, including the International Obesity Task Force (IOTF), World Health Organization 

(WHO), and Centers for Disease Control and Prevention (CDC) standards [17]. One study in 

Qatar also used Qatar growth pattern curves.

Data were gathered from original research articles and systematic review articles that 

approached overweight and obesity in childhood and adolescence in the countries of the 

MENA region as a primary focus, or as a risk factor for other problems. We set the following 

inclusion criteria: non-basic science focused articles written in English that used any 

standard definition of obesity and were conducted in a MENA country within the last 5 

years, whether reviews, observational, or interventional studies. We searched PubMed using 

combinations of key terms (((childhood) OR adolescence) AND obesity) AND (MENA) 

AND (“last 5 years” [PDat]) and the name of each country; for example (((childhood) OR 

adolescence) AND obesity) AND Kuwait AND (“last 5 years”[PDat]). The search strategy 

yielded 314 papers.

The data sets, titles, and abstracts were reviewed independently by two reviewers. We 

excluded 9 non-English language publications. After reviewing the titles, 161 articles were 

excluded due to unrelated topics. After examining the abstracts, 17 basic science studies, 53 

papers that examined adults exclusively, 6 studies conducted outside the MENA region, one 

review of old studies, and 5 studies which included migrants from the MENA region 

residing in other countries were also excluded. After reviewing the full text of the remaining 

62 papers, a further 6 studies were excluded: 3 miscellaneous studies, 2 that used a non-

random sampling process, and 1 that was judged to have used inappropriate statistical 

analyses (frequent mistakes in the calculation of the significance level).

We ranked the MENA countries by prevalence of overweight and obesity among children 

and adolescents based on the most recently reported data from original studies since 2010. 
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To overcome the problem of different measurement standards, we only included studies that 

used the IOTF standards. We created separate tables for overweight and obese males and 

females, and for males and females using the sum of overweight and obesity (Figure 2).

A meta-analysis of predictive factors for childhood obesity was performed. The following 

potential predictors were analyzed: 1) physical activity, 2) gender, 3) diet, 4) screen time, 5) 

parental obesity, and 6) parental socioeconomic status (SES). Most of the studies used 

multivariable logistic regression to estimate the odds of childhood obesity as a function of 

various characteristics; some included generalized linear regression or a chi-squared test. 

We, therefore, selected log odds ratio as a measure of effect. For the studies that reported the 

beta coefficient from a linear regression model as the effect measure, we converted the 

results to a log odds ratio using methods described in Chinn [18].

STATA 14 (StataCorp. 2015) statistical software was used for the analyses [19]. The 

heterogeneity of the study-specific measures was assessed by means of the I2 statistic, which 

reflects the amount of between-study heterogeneity over and above the sampling variation, 

and is robust to the number of studies and choice of effect measure [20]. If the I2 statistic 

indicated high heterogeneity (greater than 50%), the summary measures were combined 

across the studies using the random-effect method, assuming that the included studies 

represented a sample from a larger population of studies [21]. To explore between-study 

heterogeneity, the effect of study-specific characteristics on the outcomes was estimated 

using meta-regression when the heterogeneity was high and the number of studies was above 

5. We used the following potential predictors: children’s age, % male, mean BMI, and 

country.

Results

Fifty-six articles met the inclusion criteria and were included in our review.

They included data on overweight and obese children and in Algeria [22–25], Bahrain [24], 

Egypt [26, 27], Jordan [28–33], Kuwait [34–40], Lebanon [41–45], Morocco [46], Palestine 

[47], Qatar [48–50], Saudi Arabia [51–63], Sudan [64], Syria [65], Tunisia [66, 67], UAE 

[68–72], Yemen [73, 74] and multi-country studies [4, 75, 76].

All studies were cross sectional, except for 3 reviews, 2 randomized controlled trials, 1 

quasi-experimental study, and 1 retrospective cohort study.

Prevalence

The specific prevalence rates obtained for each of the 18 MENA region countries are shown 

in Table 1. A recent systematic review estimated the 2013 prevalence of overweight and 

obesity in the MENA region in boys and girls less than 20 years old to be 22.2% and 27.9%, 

respectively [4]. However, the systematic review estimated the global, regional, and national 

prevalence of overweight and obesity from surveys, reports, and published studies that used 

only the International Obesity Task Force (IOTF) definition of childhood obesity [4].

It excluded several published studies that used other definitions, and excluded some sub-

national studies. Nevertheless, the results of this study can be used for comparison of rates 
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among different regions and countries but is less useful in providing age-related prevalence 

and trends since it lumped together the prevalence for all ages less than 20 years. Another 

useful study was conducted as part of a multi-center research project titled ARAB-EAT and 

included adolescents 15–18 years old from secondary schools in big cities in Kuwait, Libya, 

Palestine, Syria and UAE, using the IOTF definition of obesity. Only governmental schools 

were studied [76].

Overall Rankings

The five countries with the highest prevalence of overweight children and adolescent males 

were: Egypt, Kuwait, Lebanon, Syria, and KSA (prevalence ranging from 28.2 to 19.5%). 

For females, the top five were: Egypt, Libya, Kuwait, KSA, and Syria (prevalence ranging 

from 28.2 to 20.1%). For obesity, Kuwait was by far the top country with a prevalence of 

34.8 and 20.5% for male and female children and adolescents, respectively. When we ranked 

the MENA countries according to the sum of overweight and obesity children and 

adolescents (Figure 2), the top five countries for males were Kuwait (60.4%), KSA (43.6), 

Egypt (36.8%), UAE (35.9%), and Qatar (31.7%); whereas the top five countries for females 

were Kuwait (41.3%), Libya (36.6%), Egypt (35.8%), KSA (34.8%), and Qatar (33.7%).

Risk factors

Physical activity—There is a general consensus that physical activity is protective against 

childhood obesity, but the results of studies in the MENA region are mixed. Al-Hazzaa et al. 

found that females in Saudi Arabia (Al-Khober, Jeddah, and Riyadh) were significantly 

more sedentary and less active than males (p < 0.001) [77]. Logistic regression analyses 

showed that higher physical activity was significantly associated with a higher consumption 

of fruits, vegetables, milk, French fries/potato chips and energy drinks [77]. However, in 

Amman, Jordan, Al-kloub et al. found that the level of physical activity was not associated 

with adolescent obesity [31]. The same result was found by Jildeh et al. in Palestinian 

adolescents [47].

On the other hand, Bener et al. found that less physical activity was a significant 

independent predictor of adolescent obesity in Qatar (OR=2.29, 95% CI= 1.45– 3.68) [49]. 

Mahfouz et al. found that lack of physical class exercise in the previous week (aOR = 1.452, 

95% CI = 1.149–2.117) was associated with adolescents’ obesity in southwestern Saudi 

Arabia [53]. Additionally, Al-Hazzaa et al. showed that overweight/obesity (based on BMI 

categories) was significantly and inversely associated with vigorous physical activity levels 

(aOR for high level = 0.69, 95% CI 0.41–0.92 for BMI) in both males and females [59]. Al-

Haif et al.’s study reported that among boys, moderate and vigorous activities w found to be 

significantly negatively associated with overweight and obesity (p < 0.001), whereas in girls, 

only those with not-less-than moderate activity levels were negatively associated with 

overweight and obesity (p < 0.001); the partial eta square explained by physical activity was 

less than 3.6% in boys compared with less than 1.0% in girls [36].

Overall, ten studies reported on the relationship between physical activity and childhood 

obesity; only seven of them reported the odds ratio of childhood obesity as a measure of 
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association. Log-odds ratios of obesity (and their standard errors) associated with an 

increase in physical activity were calculated from all relevant studies.

First, we analyzed only the 7 studies that reported odds ratios [31, 47, 49, 53, 59, 60, 65]. 

Next, we added two studies that reported beta coefficients [28, 52], dividing the log odds 

ratios (and their standard errors) by 1.81 to make them comparable to the reported beta 

coefficients [18]. The overall pooled effect of higher physical activity shows a log odds ratio 

of −0.46 (95% CI: −0.64 to −0.27) (Figure 3). The pooled result indicated no heterogeneity 

between the studies. After converting the log odds ratio into a normally-distributed measure 

and including 2 more studies, the overall pooled effect of higher physical activity is (beta 

coefficient) −0.20 (95% CI: −0.26 to −0.14).

Screen time—Al-Hazzaa et al. found that higher screen time (ST) was significantly 

associated with a higher consumption of sugar-sweetened drinks, fast foods, cake/doughnuts, 

and energy drinks [77].

Bener et al. found that excessive computer use was a significant independent predictor of 

adolescent obesity in Qatar (OR=1.27, 95% CI= 1.06–1.51) [49]. Al− Ghamdi focused on 

the association between watching television and obesity in Saudi children aged 9–14, and 

found that the presence of only one television at home was associated with a 42% reduction 

in the risk of childhood obesity (OR = 0.58, p < 0.001). Moreover, the child’s personal 

ownership of a television was associated with an increased risk of obesity (OR = 1.75, p = 

0.002). The study also found that as the number of hours of watching television on weekends 

decreased by one hour, there was an associated reduction of 19% in the risk of obesity (OR 

= 0.81, p = 0.009). However, personal computers and the Internet were not significantly 

associated with an increased risk of childhood obesity, as reported by Al-Ghamdi [60] and 

Al-Haif et al. found that time spent watching television and time spent working on the 

computer were not significantly associated with obesity in either sex [36].

Three studies reported odds ratios of childhood obesity in association with time spent 

watching TV (Figure 4) [53, 59, 60]. The standard error (SE) of the log odds ratio for this 

study was estimated by using the inverse of the standard normal distribution of the reported 

two-sided p-value. Increased TV watching was associated with increased odds of obesity – a 

pooled estimate of 1.19 (95% CI 1.06 to 1.35).

Four studies reported odds ratios of childhood obesity in association with time spent on the 

computer (Figure 4) [47, 49, 59, 60]. The SE of the log odds ratio for one study was 

estimated using the inverse of the standard normal distribution of the reported two-sided p-

value. Computer time was associated with increased odds of childhood obesity – a pooled 

estimate of odds ratio 1.20 (95% CI 1.07 to 1.35).

Socio-economic standard—Al-Kloub et al. found that higher socioeconomic status 

(SES) in Amman, Jordan, put adolescents at higher risk of being overweight and obese. 

Using logistic regression, they found that family size ≤ 6 (OR = 1.59); income ≥ 300 

Jordanian dinars (about $420/month) (OR = 1.62); working mothers (OR = 1.96); and 
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father’s level of education ≥ secondary (OR = 1.59) were all significant predictors of excess 

weight [31].

In Saudi Arabia, the results of Alwan et al. were consistent with those from Jordan. They 

found by multivariate analysis that Saudi children were more likely to be overweight if they 

were male (female OR= 0.6, p < 0.01) 12 years of age (OR=3.79, p < 0.01, compared to age 

6) and from a high-income family (OR=3.12, p < 0.01, compared to families with low 

income). They also reported that children were more likely to be obese if they were male 

(female OR=0.545, p < 0.01), aged 12 years (OR=3.9, p = 0.005, compared to age 6), and 

having a mother who was more educated. Mothers educated at the university level were 

found to have a three-fold higher risk of having obese children (OR=3.4, p < 0.01) compared 

to mothers with lower educational attainment [55]. However, Mahfouz et al. found that 

female Saudi adolescents were more likely to be obese (aOR = 1.372, 95% CI = 1.099–

1.753) while all other sociodemographic variables (parental education, maternal occupation, 

urban/rural settings and consanguinity of parents) were non-significant [61].

In Qatar, Bener et al. reported that adolescent obesity was significantly associated with 

socioeconomic factors; namely, father’s education (p < 0.001), occupation (p < 0.001), 

family income (p < 0.0001), and number of bedrooms (p < 0.001), but not associated with 

mother’s education in bivariate analyses. When they used logistic regression, however, 

obesity was associated only with family income (p = 0.029) and number of bedrooms (p < 

0.001) [49].

In Bahrain, Musaiger et al. conducted a study on adolescents aged 15–18 and found that the 

mother’s education was a risk factor for obesity among both males and females (p = 0.0167 

and p = 0.007, respectively). Also, having a birth rank among siblings higher than 4 was a 

protective factor (p = 0.009) for boys only [24].

In Morocco, Dekkaki et al. found no significant relationship between parents’ education, 

occupation, or monthly income and obesity in children [46]. In Syria, Nasreddine et al. 

showed that the odds of obesity increased consistently but non-significantly with increasing 

educational attainment of both parents and with lower crowding index. They defined 

crowding index as the number of persons within the household divided by the number of 

rooms, excluding kitchen and bathrooms. A lower crowding index indicates a higher SES 

[65].

The meta-analysis results of three studies indicated a statistically significant positive 

association between higher family income and odds of childhood obesity – a pooled odds 

ratio of 1.57 (95% CI 1.30 to 1.91) (Figure 4) [31, 46, 49].

The analysis of four studies that reported odds ratios of childhood obesity related to 

mother’s education showed inconsistent results, with statistically significant increased odds 

of childhood obesity associated with higher mother’s education [46, 53, 55, 65]. The pooled 

odds ratio estimate from the random effects model was 1.88 (95% CI 0.94 to 3.76). The 

wide confidence interval indicates high uncertainty around the pooled estimate. In addition, 

we included one more study that reported a beta coefficient associated with mother’s 

education [28]. The pooled beta coefficient and its 95% CI estimated using random effects 
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modeling is shown in Figure 4. Based on three studies, the relationship between childhood 

obesity and mother’s work outside home was inconclusive (Figure 4) [31, 46, 53].

The four studies of father’s educational attainment and odds of childhood obesity revealed a 

statistically significant positive association – a pooled odds ratio of 1.46 (95% CI 1.14 to 

1.86) (Figure 4) [31, 46, 53, 65].

Diet—Although the hypothesis of a positive association between energy consumption and 

BMI is intuitively clear, the studies conducted in the MENA region were conflicting. For 

example, Nasreddine et al. found that energy intake from carbohydrates contributed 

significantly to the prevalence of obesity among Syrian adolescents (OR = 1.96, 95% CI: 

1.06–3.16), even after controlling for total energy intake [65]. However, Jildeh et al. found 

that obese and overweight adolescents had lower energy intake (p < 0.05) than their normal-

weight counterparts [47].

The Saudi Arabian study of Collison et al. showed a significant association between male 

BMI and sugar-sweetened carbonated beverage (SSCB) intake in a multivariate regression 

model (p < 0.0001). They also found that the intake of SSCB was positively associated with 

poor food choices like fast foods, savory snacks, and iced desserts, and total sugar 

consumption (p < 0.001) in both males and females. Consumption of SSCB and sugar-

sweetened hot beverages were significantly higher in older versus younger children (p < 

0.001) [52]. The same finding was detected by Nasreddine et al. among Syrian adolescents 

[42]. Another cross-sectional study, conducted in three cities in Saudi Arabia (Al-Khobar, 

Jeddah and Riyadh) found that overweight/obesity (based on BMI categories) was 

significantly and inversely associated with frequency of breakfast (aOR for < 3 days/week = 

1.44; 95% CI 1.20–1.71 for BMI) and consumption of sugar-sweetened beverages (aOR for 

< 3 days/week = 1.32; 95% CI 1.08–1.62 for BMI) [59]. Additionally, the study by Al-Haif 

et al., which forms part of the Arab Teens Lifestyle Study (ATLS), showed that consumption 

of breakfast, vegetables, and fast foods (in Kuwaiti boys and girls) and potatoes, cakes and 

doughnuts, and sweets (in Kuwaiti girls only) was significantly associated with overweight 

and obesity (p < 0.05). In general, the partial eta square explained by eating habits was less 

than 1.8% in boys, compared with 2.5% in girls [36].

In contrast, the study by Mahfouz et al. found no significant value of food choices in 

predicting the development of obesity among adolescents in the southeastern region of KSA 

[53]. Similarly, Bener et al. found no association between consuming fast food and 

adolescents’ obesity in Qatari children [49]. Additionally, Al-Muammar et al. (2014) did not 

find any significant association between BMI of Saudi adolescent girls aged 12–15 and any 

of the dietary habits studied like the main meal (lunch), having breakfast, drinking water, 

eating fruits and vegetables, or eating while watching television [63]. A similar lack of 

association was reported by Al-kloub et al. (2010) among Jordanian adolescents [31]. 

Further clouding the complex picture of the effect of dietary intake on risk of obesity among 

Jordanian children is the work of Tayyem et al., who found that, while the prevalence of 

overweight and obesity was significantly higher among adolescents (14–18 years of age) in 

private schools than public schools, there was a significantly higher intake of sweets (p = 
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0.002) and French fries (p = 0.02) in public schools, and more frequent breakfast intake (p = 

0.19) in private schools [32].

Results of meta-analysis of all studies that reported dietary risk factors indicated high 

heterogeneity and the absence of a pooled effect. For example: having a full breakfast (3 

studies I2 = 92%) [28, 31, 59], snacking (2 studies, I2 = 65%) [31, 60], and low-quality food 

including fast food, sugar-sweetened beverages, fried food, and soft drinks (5 studies, I2 = 

79%) [28, 31, 52, 53, 59]. Also, analysis of three studies found an insignificant relationship 

between regular fruit consumption and childhood obesity [31, 53, 59].

Other risk factors—Parental obesity was found to be associated with approximately a 3-

fold increase in the odds of overweight (OR = 3.01; 95% CI: 1.61–5.63), and obesity (OR = 

2.93; 95% CI: 1.09–7.86) among Lebanese adolescents [42]. In Amman, Jordan, Al-kloub et 

al. found that the presence of obesity in both parents was a significant independent predictor 

of adolescent overweight and obesity (OR = 2.16, 95% CI: 1.06, 4.42) [31]. Similarly, 

Nasreddine et al. showed that obesity among Syrian adolescents was significantly more 

prevalent among subjects reporting a positive family history of obesity (OR = 2.98 95% CI: 

1.09, 8.11) [65]. On the other hand, Dekkaki et al. found that there was no significant 

relationship between parental BMI and obesity in Moroccan children [46]. Based on the 

results of the analysis of 4 studies, there was an inconclusive relationship between parental 

and childhood obesity (I2=56.5%) [28, 31, 46, 65].

Very few studies examined the association between sleep and obesity in the MENA region. 

Bener et al., using logistic regression analysis for the predictors of obesity among 

adolescents aged 11–18 in Qatar, showed that children who sleep ≤6 hours per day had 

significantly higher incidence of obesity (OR, 95% CI= 1.74 (1.26–2.55), p < 0.001) [49]. 

Similarly, Collison et al found that the BMI was negatively correlated with hours of sleep in 

both genders (p < 0.001) among Saudi children [52].

Seven studies were included in the analysis of the association between gender and obesity. 

Results showed significant heterogeneity across studies, and the pooled estimate from the 

random-effect meta-analysis shows no significant relationship (Figure 3) [31, 46, 53, 55, 59, 

60, 65]. Meta-regression was used to identify if any of the sample characteristics explain the 

heterogeneity in study results. It suggests that differences in average BMI across studies 

might explain heterogeneity in odds ratio estimates (R-square = 37%).

Conclusions

The MENA region has witnessed a striking and well-documented increase in rates of 

overweight and obese children and adolescents in the past generation. While data is not 

complete, the rate of increase appears to be faster than that experienced among adults in the 

region, and is particularly rapid in certain countries, especially in the Gulf area, particularly 

Kuwait, Qatar, and Saudi Arabia. The prevalence of childhood obesity is demonstrably 

higher in many countries than in Western countries, including the United States. 

Socioeconomic factors and changes in diet and lifestyle, as well as how children and 

adolescents spend their time vis-à-vis sedentary vs. active pursuits, appear to be major 
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drivers of this rapid, recent increase in rates of overweight and obesity. The peak prevalence 

of obesity in males and females were reported in Kuwait at the ages of 15 and 16 years old 

(40% and 41% in males, and 37.3% and 18.4% in females) [76]. In Egypt, the combined 

prevalence of obesity and overweight among school adolescents aged 11 to 17 was 40.7%, 

with a higher prevalence of obesity among males (8.6%) than females (7.6%) [27].

According to the systematic review of Ng et al., Qatar and Kuwait had the highest 

prevalence of obesity of all the MENA countries among males (18.8%) and females (23.3%) 

<20 years old, respectively, while Tunisia and Yemen had the lowest rates of prevalence 

among girls (4.2%) and boys (1.7) under 20, respectively [4].

No original studies on the prevalence of childhood obesity in Tunisia and Yemen were 

published since 2010 and so these countries were not included in Figure 2, which ranked 

MENA countries according to recently reported prevalence rates. The difference between 

Kuwait and the countries with the next-highest male obesity prevalence is more than 10%: 

KSA (24.1%), Qatar (21.9%), and UAE (19.1%). Kuwait, followed by Qatar and KSA, 

showed the highest female prevalence of obesity (20.5, 16.5 and 14%, respectively). It is 

evident that obesity is very common in the oil-producing countries of the Gulf region. This 

rank was different from the rank of countries using rates reported by Ng et al.’s review [4]. 

Although both ranks showed that wealthy, oil-producing countries had the highest 

prevalence of obesity and overweight, there are some discrepancies. An example is Lebanon, 

which ranked the 3rd highest in prevalence of obesity among under-20 males according to 

Ng et al.’s study yet ranked 7th in our ranking of original studies [4].

Of note, there were marked differences in prevalence rates reported by different studies in 

the same country. For example, in Lebanon, one study that included school adolescents 

reported rates of obesity of 7.8% and 1.7% among males and females, respectively, using the 

IOTF standard [41]. However, another community-based study reported that 16.1% and 

4.4% of males and female children (6–19 years) were obese using WHO growth charts [42]. 

But Ng et al.’s review gave a completely different rate of obesity (12.5%) among under-20 

females [4]. Another example is the Qatar study by Bener et al., which gave much lower 

rates of obesity among males (5.6%) and females (4.8%) than other studies [49]. Possible 

explanations for these inconsistencies are variations in the age groups included in the studies 

and the use of different standards for measuring obesity. In Bahrain, one study reported that 

at the age of 10 years, the prevalence of obesity among boys using the WHO definition 

(13.7%) was double the prevalence than when using the IOTF definition (6.6%) [24]. 

Therefore, it is difficult to compare the results of studies between different countries in the 

region. The prevalence of obesity among boys was close to that of girls in most countries, 

but in some studies, there was a wide gender gap (with boys the more obese), most starkly in 

Saudi Arabia and Kuwait (Table 1).

The number of original studies on obesity among children and adolescents in MENA 

countries was generally low. Saudi Arabia had the highest number of studies addressing the 

problem and they covered many regions of the country (8 studies reporting prevalence rates; 

see Table 1). Other countries such as Iraq and Yemen had very few primary studies 

addressing obesity, possibly due to political and armed conflict in those countries. One study 
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described the health profile of all Iraqi refugees who were screened in International 

Organization for Migration clinics in Jordan during June 2007–September 2009 before 

arrival in the United States. The study reported that using CDC growth charts, 14% of Iraqi 

refugees aged 2–19 years were overweight and 11% were obese [78].

A nutrition survey conducted in the Western Sahara camps in Algeria included (among 

others) children younger than 5 years old. The survey showed the double burden of 

malnutrition among Western Saharan refugees living in a protracted emergency: prevalence 

of global acute malnutrition (GAM) among these children was 9.1%, while 2.4% were 

overweight and 0.8% obese [23].

The number of studies that examined the risk factors of obesity in MENA countries was also 

low. All studies addressed physical activity as a risk factor of obesity and the meta-analysis 

concluded that higher physical activity is protective with an overall pooled effect of (beta 

coefficient) −0.20 (95% CI: −0.26 to −0.14). This result goes in line with another study that 

reported that physical activity is inversely associated with body fat percentage (β = −0.099, 

p = 0.027) [79]. Our conclusion supports the results of other systematic reviews that 

highlighted the role of physical activity in prevention of obesity among children [80, 81]. 

Physical activity has beneficial effects on fat distribution, blood pressure, cholesterol levels, 

and insulin resistance among obese and overweight children [82].

Diet was assessed as a risk factor of obesity in nearly all studies that addressed the problem. 

Although breast feeding is known to have a protective effect against child obesity, none of 

the studies studied its association with obesity [83]. Only 2 studies assessed the total energy 

intake, and they give conflicting results. Snack intake, breakfast intake, and vegetable and 

fruit intake were examined in 3, 5, and 5 studies, respectively. Low quality diet was 

examined differently; 2 studies examined sugar-sweetened beverages, 1 study examined 

fried food, and 1 study examined fast food. This variation was a problem in combining 

studies in the meta-analysis and affected the result of meta-analysis, which concluded that 

neither of the dietary items examined has any significant association with child obesity. This 

is not the case for the results of a systematic review which concluded that the intake of 

sugar-sweetened beverages is associated with obesity [84]. Also, Rosenheck stated that there 

is an unequivocal association between the consumption of fast food and obesity [85]. 

However, Brown found that the studies that examined school-based strategies of changing 

diet to reduce obesity among children gave inconsistent results [86].

As discussed before, obesity in MENA countries is more prevalent in wealthy oil producing 

countries. This may result in a conclusion that obesity is related to socioeconomic standard 

and especially to income. This conclusion is further confirmed by the results of our meta-

analysis, which showed that higher family income and father’s education have a statistically 

significant positive association with the odds of childhood obesity. However, in European 

countries, childhood obesity was more prevalent in southern Europe and in population 

groups with lower income and lower education [5]. A cross-national survey study in China, 

Russia, and the United States gave different results. The study found that obesity was more 

prevalent among groups with high SES in China and Russia, but groups with lower SES 

were at higher risk of obesity in the US [87].
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Only 2 studies assessed the sleep hours as a risk factor of obesity. Both of them found a 

significant negative association between the number of sleep hours and obesity. A recent 

systematic review that included only longitudinal studies also found that for every one hour 

increment in sleep duration per day the risk of obesity and overweight was reduced by 21% 

[88].

Our meta-analysis showed inconsistent associations between child obesity and parental 

obesity. On the other hand, a recent systematic review that included different countries and 

different study designs revealed a significant positive association between child and parents’ 

obesity but the strength of association varied with child age, weight status and their 

country’s economic level [89].

Childhood obesity is a significant public health problem and its consequences on healthcare 

systems are prone to increase. As such, setting strategies for the prevention and control of 

the problem should be a priority on the health agenda of MENA countries. More research is 

needed to document nationally comparable prevalence rates, to follow up the trends of the 

problem, to understand the environmental risk factors in every country and tailor the 

strategic plan according to these risk factors, and to test appropriate interventions for their 

effectiveness in the management of the problem.

Due to cost and time constraints we did not include gray literature, conference abstracts or 

articles from the Web of Science in this review. Also, we opted not to contact authors or 

scientists in the field of obesity. Due to significant culture and language differences we did 

not include Iran and Djibouti in this review despite them being counted among the MENA 

countries by UNICEF.

Acknowledgments

We would like to acknowledge support for the statistical analysis from the National Center for Research Resources 
and the National Center for Advancing Translational Sciences (NCATS) of the National Institutes of Health, USA.

Sources of funding: National Institutes of Health, grant number 1 UL1 TR001079.

References

1. Brown DW, Mokdad AH, Walke H, As’ad M, Al-Nsour M, Zindah M, et al. Projected burden of 
chronic, noncommunicable diseases in Jordan. Prev Chronic Dis. 2009; 6(2):A78. [PubMed: 
19289021] 

2. Kelsey MM, Zaepfel A, Bjornstad P, Nadeau KJ. Age-Related Consequences of Childhood Obesity. 
Gerontology. 2014; 60(3):222–8. [PubMed: 24434909] 

3. World Health Assembly. Update on the Commission on Ending Childhood Obesity: report by the 
Director-General. Geneva: 2015. A68/10

4. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, et al. Global, regional, and 
national prevalence of overweight and obesity in children and adults during 1980–2013: a 
systematic analysis for the Global Burden of Disease Study 2013. Lancet. 2014; 384(9945):766–81. 
[PubMed: 24880830] 

5. Ahrens W, Pigeot I, Pohlabeln H, De Henauw S, Lissner L, Molnar D, et al. Prevalence of 
overweight and obesity in European children below the age of 10. Int J Obes. 2014; 38(Suppl 
2):S99–107.

Farrag et al. Page 12

Adv Pediatr Res. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



6. Rivera JÁ, de Cossío TG, Pedraza LS, Aburto TC, Sánchez TG, Martorell R. Childhood and 
adolescent overweight and obesity in Latin America: a systematic review. Lancet Diabetes 
Endocrinol. 2014; 2(4):321–32. [PubMed: 24703050] 

7. Locke AE, Kahali B, Berndt SI, Justice AE, Pers TH, Day FR, et al. Genetic studies of body mass 
index yield new insights for obesity biology. Nature. 2015; 518(7538):197–206. [PubMed: 
25673413] 

8. Grarup N, Sandholt CH, Hansen T, Pedersen O. Genetic susceptibility to type 2 diabetes and 
obesity: from genome-wide association studies to rare variants and beyond. Diabetologia. 2014; 
57(8):1528–41. [PubMed: 24859358] 

9. Chaput J-P, Pérusse L, Després J-P, Tremblay A, Bouchard C. Findings from the Quebec Family 
Study on the Etiology of Obesity: Genetics and Environmental Highlights. Curr Obes Rep. 2014; 
3(1):54–66. [PubMed: 24533236] 

10. Hebebrand J, Hinney A. Environmental and Genetic Risk Factors in Obesity. Child Adolesc 
Psychiatr Clin N Am. 2009; 18(1):83–94. [PubMed: 19014859] 

11. Malik VS, Willett WC, Hu FB. Global obesity: trends, risk factors and policy implications. Nat 
Rev Endocrinol. 2013; 9(1):13–27. [PubMed: 23165161] 

12. Bank, TW. [[2017 Jan 31]] Middle East and North Africa. 2017. Available from: http://
www.worldbank.org/en/region/mena

13. Organization WH. [[cited 2017 Feb 01]] Sudan situation reports. 2016. Available from: http://
www.who.int/hac/crises/sdn/sitreps/en

14. Center UNN. [[cited 2017 Jan 30]] Malnutrition among children in Yemen at ‘all-time high,’ warns 
UNICEF. 2016. Available from: http://www.un.org/apps/news/story.asp?NewsID=55785#.WI_-
ifl97IU

15. Musaiger AO, Al Hazzaa HM, Al-Qahtani A, Elati J, Ramadan J, Aboulella NA, et al. Strategy to 
combat obesity and to promote physical activity in Arab countries. Diabetes Metab Syndr Obes. 
2011; 4:89–97. [PubMed: 21660292] 

16. Mirmiran PS-KR, Jalali-Farahani S, Azizi F. Childhood obesity in the Middle East: a review. East 
Mediterr Health J. 2010; 16(9):1009–17. [PubMed: 21218730] 

17. Wang Y, Wang JQ. A comparison of international references for the assessment of child and 
adolescent overweight and obesity in different populations. Eur J Clin Nutr. 2002; 56(10):973–82. 
[PubMed: 12373618] 

18. Chinn S. A simple method for converting an odds ratio to effect size for use in meta-analysis. Stat 
Med. 2000; 19(22):3127–31. [PubMed: 11113947] 

19. StataCorp. Stata Statistical Software: Release 14. College Station TSL; 2015. 

20. Higgins JP, Thompson SG, Deeks JJ, Altman DG. Measuring inconsistency in meta-analyses. 
BMJ. 2003; 327(7414):557–60. [PubMed: 12958120] 

21. DerSimonian R, Laird N. Meta-analysis in clinical trials. Control Clin Trials. 1986; 7(3):177–88. 
[PubMed: 3802833] 

22. Saker M, Merzouk H, Merzouk SA, Ahmed SB, Narce M. Predictive Factors of Obesity and their 
Relationships to Dietary Intake in Schoolchildren in Western Algeria. Maedica. 2011; 6(2):90–9. 
[PubMed: 22205890] 

23. Grijalva-Eternod CS, Wells JC, Cortina-Borja M, Salse-Ubach N, Tondeur MC, Dolan C, et al. The 
double burden of obesity and malnutrition in a protracted emergency setting: a cross-sectional 
study of Western Sahara refugees. PLoS Med. 2012; 9(10):e1001320. [PubMed: 23055833] 

24. Musaiger AO, Al-Mannai M, Al-Marzog Q. Overweight and Obesity among Children (10–13 
years) in Bahrain:A comparison between Two International Standards. Pak J Med Sci. 2014; 30(3):
497–500. [PubMed: 24948966] 

25. Benmohammed K, Valensi P, Benlatreche M, Nguyen MT, Benmohammed F, Paries J, et al. 
Anthropometric markers for detection of the metabolic syndrome in adolescents. Diabetes Metab. 
2015; 41(2):138–44. [PubMed: 25108350] 

26. El-Metainy S, Ghoneim T, Aridae E, Abdel Wahab M. Incidence of perioperative adverse events in 
obese children undergoing elective general surgery. Br J Anaesth. 2011; 106(3):359–63. [PubMed: 
21149286] 

Farrag et al. Page 13

Adv Pediatr Res. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.worldbank.org/en/region/mena
http://www.worldbank.org/en/region/mena
http://www.who.int/hac/crises/sdn/sitreps/en
http://www.who.int/hac/crises/sdn/sitreps/en
http://www.un.org/apps/news/story.asp?NewsID=55785#.WI_-ifl97IU
http://www.un.org/apps/news/story.asp?NewsID=55785#.WI_-ifl97IU


27. Manyanga T, El-Sayed H, Doku DT, Randall JR. The prevalence of underweight, overweight, 
obesity and associated risk factors among school-going adolescents in seven African countries. 
BMC Public Health. 2014; 14:887. [PubMed: 25168589] 

28. Hamaideh SH, Al-Khateeb RY, Al-Rawashdeh AB. Overweight and obesity and their correlates 
among Jordanian adolescents. J Nurs Scholarsh. 2010; 42(4):387–94. [PubMed: 21091621] 

29. Khader YS, Batieha A, Jaddou H, Batieha Z, El-Khateeb M, Ajlouni K. Metabolic abnormalities 
associated with obesity in children and adolescents in Jordan. Int J Pediatr Obes. 2011; 6(3–4):
215–22. [PubMed: 21609244] 

30. Al-Akour NA, Khader YS, Khassawneh MY, Bawadi H. Health-related quality of life of 
adolescents with overweight or obesity in the north of Jordan. Child Care Health Dev. 2012; 38(2):
237–43. [PubMed: 21615771] 

31. Al-Kloub MI, Al-Hassan MA, Froelicher ES. Predictors of obesity in school-aged Jordanian 
adolescents. Int J Nurs Pract. 2010; 16(4):397–405. [PubMed: 20649672] 

32. Tayyem RF, Al-Hazzaa HM, Abu-Mweis SS, Bawadi HA, Hammad SS, Musaiger AO. Dietary 
habits and physical activity levels in Jordanian adolescents attending private versus public schools. 
East Mediterr Health J. 2014; 20(7):416–23. [PubMed: 25023768] 

33. Khader YS, Batieha A, Jaddou H, Batieha Z, El-Khateeb M, Ajlouni K. Factor analysis of 
cardiometabolic risk factors clustering in children and adolescents. Metab Syndr Relat Disord. 
2011; 9(2):151–6. [PubMed: 21190431] 

34. Zaghloul S, Al-Hooti SN, Al-Hamad N, Al-Zenki S, Alomirah H, Alayan I, et al. Evidence for 
nutrition transition in Kuwait: over-consumption of macronutrients and obesity. Public Health 
Nutr. 2013; 16(4):596–607. [PubMed: 22974508] 

35. Abdelalim A, Ajaj N, Al-Tmimy A, Alyousefi M, Al-Rashaidan S, Hammoud MS, et al. 
Childhood obesity and academic achievement among male students in public primary schools in 
Kuwait. Med Princ Pract. 2012; 21(1):14–9. [PubMed: 22024698] 

36. Al-Haifi AR, Al-Fayez MA, Al-Athari BI, Al-Ajmi FA, Allafi AR, Al-Hazzaa HM, et al. Relative 
contribution of physical activity, sedentary behaviors, and dietary habits to the prevalence of 
obesity among Kuwaiti adolescents. Food Nutr Bull. 2013; 34(1):6–13. [PubMed: 23767276] 

37. Brage S, Wedderkopp N, Ekelund U, Franks PW, Wareham NJ, Andersen LB, et al. Objectively 
measured physical activity correlates with indices of insulin resistance in Danish children. The 
European Youth Heart Study (EYHS). Int J Obes Relat Metab Disord. 2004:28.

38. Conway NT, Wotayan RA, Alkuzam A, Al-Refaei FF, Badawi D, Barake R, et al. The Kuwait-
Scotland eHealth Innovation Network (KSeHIN): a sustainable approach to quality improvement 
in healthcare. Qual Prim Care. 2014; 22(1):43–51. [PubMed: 24589150] 

39. Boodai SA, McColl JH, Reilly JJ. National Adolescent Treatment Trial for Obesity in Kuwait 
(NATTO): project design and results of a randomised controlled trial of a good practice approach 
to treatment of adolescent obesity in Kuwait. Trials. 2014; 15:234. [PubMed: 24943283] 

40. Boodai SA, Reilly JJ. Health related quality of life of obese adolescents in Kuwait. BMC Pediatr. 
2013; 13:105. [PubMed: 23845118] 

41. Fazah A, Jacob C, Moussa E, El-Hage R, Youssef H, Delamarche P. Activity, inactivity and quality 
of life among Lebanese adolescents. Pediatr Int. 2010; 52(4):573–8. [PubMed: 20030747] 

42. Nasreddine L, Naja F, Akl C, Chamieh MC, Karam S, Sibai AM, et al. Dietary, lifestyle and socio-
economic correlates of overweight, obesity and central adiposity in Lebanese children and 
adolescents. Nutrients. 2014; 6(3):1038–62. [PubMed: 24618510] 

43. Salameh P, Barbour B. Obesity-associated distress in Lebanese adolescents: an exploratory look at 
a large cohort of students. East Mediterr Health J. 2011; 17(12):949–59. [PubMed: 22355949] 

44. Habib-Mourad C, Ghandour LA, Moore HJ, Nabhani-Zeidan M, Adetayo K, Hwalla N, et al. 
Promoting healthy eating and physical activity among school children: findings from Health-E-
PALS, the first pilot intervention from Lebanon. BMC Public Health. 2014; 14:940. [PubMed: 
25208853] 

45. Habib-Mourad C, Ghandour LA. Time to act: lessons learnt from the first pilot school-based 
intervention study from Lebanon to prevent and reduce childhood obesity. Front Public Health. 
2015; 3:56. [PubMed: 25927063] 

Farrag et al. Page 14

Adv Pediatr Res. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



46. Cherkaoui Dekkaki I, Mouane N, Ettair S, Meskini T, Bouklouze A, Barkat A. Prevalence of 
obesity and overweight in children: a study in government primary schools in Rabat, Morocco. 
Arch Med Res. 2011; 42(8):703–8. [PubMed: 22227044] 

47. Jildeh C, Papandreou C, Abu Mourad T, Hatzis C, Kafatos A, Qasrawi R, et al. Assessing the 
nutritional status of Palestinian adolescents from East Jerusalem: a school-based study 2002–03. J 
Trop Pediatr. 2011; 57(1):51–8. [PubMed: 20675716] 

48. Rizk NM, Yousef M. Association of lipid profile and waist circumference as cardiovascular risk 
factors for overweight and obesity among school children in Qatar. Diabetes Metab Syndr Obes. 
2012; 5:425–32. [PubMed: 23277742] 

49. Bener A, Al-Mahdi HS, Ali AI, Al-Nufal M, Vachhani PJ, Tewfik I. Obesity and low vision as a 
result of excessive Internet use and television viewing. Int J Food Sci Nutr. 2011; 62(1):60–2. 
[PubMed: 20645888] 

50. Mamtani R, Lowenfels AB, Sheikh J, Cheema S, Al-Hamaq A, Matthis SA, et al. Adolescent 
prediabetes in a high-risk Middle East country: a cross-sectional study. JRSM open. 2014; 5(8) 
2054270414536550. 

51. El Mouzan MI, Foster PJ, Al Herbish AS, Al Salloum AA, Al Omer AA, Qurachi MM, et al. 
Prevalence of overweight and obesity in Saudi children and adolescents. Ann Saudi Med. 2010; 
30(3):203–8. [PubMed: 20427936] 

52. Collison KS, Zaidi MZ, Subhani SN, Al-Rubeaan K, Shoukri M, Al-Mohanna FA. Sugar-
sweetened carbonated beverage consumption correlates with BMI, waist circumference, and poor 
dietary choices in school children. BMC Public Health. 2010; 10:234. [PubMed: 20459689] 

53. Mahfouz AA, Shatoor AS, Khan MY, Daffalla AA, Mostafa OA, Hassanein MA. Nutrition, 
physical activity, and gender risks for adolescent obesity in Southwestern Saudi Arabia. Saudi J 
Gastroenterol. 2011; 17(5):318–22. [PubMed: 21912058] 

54. Al-Nakeeb Y, Lyons M, Collins P, Al-Nuaim A, Al-Hazzaa H, Duncan MJ, et al. Obesity, physical 
activity and sedentary behavior amongst British and Saudi youth: a cross-cultural study. Int J 
Environ Res Public Health. 2012; 9(4):1490–506. [PubMed: 22690207] 

55. Al Alwan I, Al Fattani A, Longford N. The effect of parental socioeconomic class on children’s 
body mass indices. J Clin Res Pediatr Endocrinol. 2013; 5(2):110–5. [PubMed: 23748064] 

56. Al-Hazzaa HM, Al-Nakeeb Y, Duncan MJ, Al-Sobayel HI, Abahussain NA, Musaiger AO, et al. A 
cross-cultural comparison of health behaviors between Saudi and British adolescents living in 
urban areas: gender by country analyses. Int J Environ Res Public Health. 2013; 10(12):6701–20. 
[PubMed: 24300072] 

57. Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji DM, Alsulaiman NA, Musaiger AO. 
Prevalence of overweight, obesity, and abdominal obesity among urban Saudi adolescents: gender 
and regional variations. J Health Popul Nutr. 2014; 32(4):634–45. [PubMed: 25895197] 

58. Alenazi SA, Koura HM, Zaki SM, Mohamed AH. Prevalence of Obesity Among Male Adolescents 
in Arar Saudi Arabia: Future Risk of Cardiovascular Disease. Indian J Community Med. 2015; 
40(3):182–7. [PubMed: 26170543] 

59. Al-Hazzaa HM, Abahussain NA, Al-Sobayel HI, Qahwaji DM, Musaiger AO. Lifestyle factors 
associated with overweight and obesity among Saudi adolescents. BMC Public Health. 2012; 
12:354. [PubMed: 22591544] 

60. Al-Ghamdi SH. The association between watching television and obesity in children of school-age 
in Saudi Arabia. J Family Community Med. 2013; 20(2):83–9. [PubMed: 23983559] 

61. Mahfouz AA, Shatoor AS, Hassanein MA, Mohamed A, Farheen A. Gender differences in 
cardiovascular risk factors among adolescents in Aseer Region, southwestern Saudi Arabia. J 
Saudi Heart Assoc. 2012; 24(2):61–7. [PubMed: 23960673] 

62. Alselaim N, Malaekah H, Saade M, Hussein M, Altokhais T, Albedah K, et al. Does obesity impact 
the pattern and outcome of trauma in children? J Pediatr Surg. 2012; 47(7):1404–9. [PubMed: 
22813804] 

63. Al-Muammar MN, El-Shafie M, Feroze S. Association between dietary habits and body mass 
index of adolescent females in intermediate schools in Riyadh, Saudi Arabia. East Mediterr Health 
J. 2014; 20(1):39–45. [PubMed: 24932932] 

Farrag et al. Page 15

Adv Pediatr Res. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



64. Salman Z, Kirk GD, Deboer MD. High Rate of Obesity-Associated Hypertension among Primary 
Schoolchildren in Sudan. Int J Hypertens. 2010; 2011:629492. [PubMed: 21234364] 

65. Nasreddine L, Mehio-Sibai A, Mrayati M, Adra N, Hwalla N. Adolescent obesity in Syria: 
prevalence and associated factors. Child Care Health Dev. 2010; 36(3):404–13. [PubMed: 
19961497] 

66. Aounallah-Skhiri H, El Ati J, Traissac P, Ben Romdhane H, Eymard-Duvernay S, Delpeuch F, et 
al. Blood pressure and associated factors in a North African adolescent population. a national 
cross-sectional study in Tunisia. BMC Public Health. 2012; 12:98. [PubMed: 22305045] 

67. Maatoug J, Msakni Z, Zammit N, Bhiri S, Harrabi I, Boughammoura L, et al. School-Based 
Intervention as a Component of a Comprehensive Community Program for Overweight and 
Obesity Prevention, Sousse, Tunisia, 2009–2014. Prev Chronic Dis. 2015; 12:E160. [PubMed: 
26402050] 

68. Ng SW, Zaghloul S, Ali H, Harrison G, Yeatts K, El M, et al. Nutrition Transition in the United 
Arab Emirates (UAE). Eur J Clin Nutr. 2011; 65(12):1328–37. [PubMed: 21772317] 

69. Abdulle A, Al-Junaibi A, Nagelkerke N. High blood pressure and its association with body weight 
among children and adolescents in the United Arab Emirates. PLoS One. 2014; 9(1):e85129. 
[PubMed: 24465493] 

70. Mehairi AE, Khouri AA, Naqbi MM, Muhairi SJ, Maskari FA, Nagelkerke N, et al. Metabolic 
syndrome among Emirati adolescents: a school-based study. PLoS One. 2013; 8(2):e56159. 
[PubMed: 23418529] 

71. Musaiger AO, bin Zaal AA, D’Souza R. Body weight perception among adolescents in Dubai, 
United Arab Emirates. Nutr Hosp. 2012; 27(6):1966–72. [PubMed: 23588446] 

72. Aljunaibi A, Abdulle A, Nagelkerke N. Parental weight perceptions: a cause for concern in the 
prevention and management of childhood obesity in the United Arab Emirates. PLoS One. 2013; 
8(3):e59923. [PubMed: 23555833] 

73. Badi MA, Garcia-Triana BE, Suarez-Martinez R. Overweight/obesity and hypertension in 
schoolchildren aged 6–16 years, Aden Governorate, Yemen, 2009. East Mediterr Health J. 2012; 
18(7):718–22. [PubMed: 22891519] 

74. Bamoshmoosh M, Massetti L, Aklan H, Al-Karewany M, Goshae HA, Modesti PA. Central obesity 
in Yemeni children: A population based cross-sectional study. World J Cardiol. 2013; 5(8):295–
304. [PubMed: 24009819] 

75. Musaiger AO, Al-Mannai M, Tayyem R, Al-Lalla O, Ali EY, Kalam F, et al. Risk of disordered 
eating attitudes among adolescents in seven Arab countries by gender and obesity: a cross-cultural 
study. Appetite. 2013; 60(1):162–7. [PubMed: 23092757] 

76. Musaiger AO, Al-Mannai M, Al-Lalla O, Saghir S, Halahleh I, Benhamed MM, et al. Obesity 
among adolescents in five Arab countries; relative to gender and age. Nutr Hosp. 2013; 28(6):
1922–5. [PubMed: 24506370] 

77. Al-Hazzaa HM, Al-Sobayel HI, Abahussain NA, Qahwaji DM, Alahmadi MA, Musaiger AO. 
Association of dietary habits with levels of physical activity and screen time among adolescents 
living in Saudi Arabia. J Hum Nutr Diet. 2014; 27(Suppl 2):204–13. [PubMed: 23889093] 

78. Yanni EA, Naoum M, Odeh N, Han P, Coleman M, Burke H. The health profile and chronic 
diseases comorbidities of US-bound Iraqi refugees screened by the International Organization for 
Migration in Jordan: 2007–2009. J Immigr Minor Health. 2013; 15(1):1–9. [PubMed: 22307545] 

79. Väistö J, Eloranta A-M, Viitasalo A, Tompuri T, Lintu N, Karjalainen P, et al. Physical activity and 
sedentary behaviour in relation to cardiometabolic risk in children: cross-sectional findings from 
the Physical Activity and Nutrition in Children (PANIC) Study. Int J Behav Nutr Phys Act. 2014; 
11(1):55. [PubMed: 24766669] 

80. Janssen I, LeBlanc AG. Systematic review of the health benefits of physical activity and fitness in 
school-aged children and youth. Int J Behav Nutr Phys Act. 2010; 7(1):40. [PubMed: 20459784] 

81. Jiménez-Pavón D, Kelly J, Reilly JJ. Associations between objectively measured habitual physical 
activity and adiposity in children and adolescents: Systematic review. Int J Pediatr Obes. 2010; 
5(1):3–18. [PubMed: 19562608] 

82. Vasconcellos F, Seabra A, Katzmarzyk PT, Kraemer-Aguiar LG, Bouskela E, Farinatti P. Physical 
Activity in Overweight and Obese Adolescents: Systematic Review of the Effects on Physical 

Farrag et al. Page 16

Adv Pediatr Res. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Fitness Components and Cardiovascular Risk Factors. Sports Med. 2014; 44(8):1139–52. 
[PubMed: 24743931] 

83. Arenz S, Ruckerl R, Koletzko B, von Kries R. Breastfeeding and childhood obesity[mdash]a 
systematic review. Int J Obes Relat Metab Disord. 2004; 28(10):1247–56. [PubMed: 15314625] 

84. Malik VS, Schulze MB, Hu FB. Intake of sugar-sweetened beverages and weight gain: a systematic 
review. Am J Clin Nutr. 2006; 84(2):274–88. [PubMed: 16895873] 

85. Rosenheck R. Fast food consumption and increased caloric intake: a systematic review of a 
trajectory towards weight gain and obesity risk. Obes Rev. 2008; 9(6):535–47. [PubMed: 
18346099] 

86. Brown T, Summerbell C. Systematic review of school-based interventions that focus on changing 
dietary intake and physical activity levels to prevent childhood obesity: an update to the obesity 
guidance produced by the National Institute for Health and Clinical Excellence. Obes Rev. 2009; 
10(1):110–41. [PubMed: 18673306] 

87. Wang Y. Cross-national comparison of childhood obesity: the epidemic and the relationship 
between obesity and socioeconomic status. Int J Epidemiol. 2001; 30(5):1129–36. [PubMed: 
11689534] 

88. Ruan H, Xun P, Cai W, He K, Tang Q. Habitual Sleep Duration and Risk of Childhood Obesity: 
Systematic Review and Dose-response Meta-analysis of Prospective Cohort Studies. Sci Rep. 
2015; 5:16160. [PubMed: 26537869] 

89. Wang Y, Min J, Khuri J, Li M. A Systematic Examination of the Association between Parental and 
Child Obesity: Systematic Review and Meta-Analysis. FASEB J. 2016; 30(Suppl 1):126.3.

Farrag et al. Page 17

Adv Pediatr Res. Author manuscript; available in PMC 2018 June 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 1. 
Map of the Middle East and North Africa (MENA) countries included in this study
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Figure 2. 
Ranking of Middle East and North Africa (MENA) countries by prevalence of overweight 

and obesity

International Obesity Task Force (IOTF) standards are used among male and female children 

and adolescents; the rates reported are from original studies published in the last five years 

(since 2010). Five countries are not shown in this figure: Three countries which did not 

report original research studies in the last five years (Iraq, Oman, and Tunisia) and two 

countries which did not use the IOTF standards in BMI classification of their original 

research studies (Morocco and Yemen). BMI: Body Mass Index, IOTF: International 

Obesity Task Force.
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Figure 3. 
Meta-analysis of studies reporting risk factors of obesity (physical exercise, TV watching, 

computer watching, gender)
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Figure 4. 
Meta-analysis of studies reporting risk factors of obesity (family income, work of the 

mother, father’s education, mother’s education)
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