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Obesity is a grave problem that is associated with much 
morbidity in adulthood. It is estimated that 44% of the 
diabetes burden, 23% of the ischemic heart disease 

burden, and 7–41% of certain cancer burdens are attributable 
to overweight and obesity. Obesity is ranked as the fifth leading 
global risk for mortality [1].

Egypt Landscape analysis report in 2012 has shown that 
despite several nutritional interventions, instituted by the 
government to combat the problem of malnutrition, many 
challenges remained [2]. The problem of obesity in Egypt is by far 
the greatest challenge [3]. Studies have shown that high-energy 
intakes and low physical exercise are the drivers for obesity in 
Egypt [4]. Although the government invests USD 110 million per 
year on the National School Feeding Programme which reaches 
12.5 million primary school pupils, yet thesis meals are calorie 
dense and are not in line with the recent recommendations of 
healthy foods. Foods being consumed from the school canteens, 
are usually unhealthy, fast, and packed foods with high saturated 
fat, sugar, and salt. Such unhealthy dietary practices predispose to 

the rising pandemic of overweight and obesity coupled with short 
stature and other related micronutrient deficiencies [3-5].

The origins of obesity begin early in the childhood years. In 
countries like United States of America, obesity in children has 
tripled since the 1970s [6]. Epidemiological studies on obesity 
showed that the prevalence varies by age group, gender and are 
associated with a variety of dietary and behavioral patterns and 
lifestyles of an individual [7]. In the United Kingdom, it has been 
recommended that the school meal should carry the combination 
of fruit and vegetable snack along with daily physical activity [8]. 
Physical activity has many health benefits on cognition, fitness, 
bone health, and heart health [9].

In Egypt, there is a need to develop strategies, from 
successful interventions, that can be used to develop national 
plans to control the problem of obesity. Dietary habits are also 
influenced by urbanized lifestyles, where marketing of fast 
foods and sugary beverages prevail. Obesity carries the risk of 
micronutrient deficiency states as well as development of fatal 
non-communicable diseases in future [10].

The aim of this study is to review the literature from the past 
decade that describes the prevalence of obesity among the school-
going children from different regions of Egypt and to discuss 
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some of the underlying factors that lead to the high prevalence of 
obesity in this age group.

METHODS

The search for the studies was conducted in three phases.

Search Strategy and Data Sources

The key words used for searching included body mass index 
(BMI), obesity, overweight, school children, and nutritional status 
specifically for Egyptians during 2010–2021. Detailed search was 
done by searching Google, PubMed, and Medline search engines. 
Thesis searches identified a limited number of published articles. 
Next, we searched the central library of the Egyptian universities’ 
consortium (www.eulc.edu.eg) and research institutes in Egypt. The 
libraries in the affiliated faculties of each Central University were 
also searched. We identified many thesis studies conducted by the 
faculties of medicine, nursing and public health institutes; and our 
research focused on them. Thereafter, we conducted on-site visits 
to the libraries of thesis universities and other research institutes in 
Egypt including the Nutrition Institute and the Academy of Scientific 
Research with the Ministry of Higher Education, to obtain the 
original theses in hard copy, and to review it for quality assessment.

Inclusion and Exclusion Criteria

Theses that covered children >6  years of age with overweight 
and obesity and gender differences were included for this study. 
A small group of theses were included for ages >10 years, that 
is, adolescents, for discussion purposes. Obesity was assessed 
by weight for height (for overweight) and BMI for obesity. The 
studies used interpretation of the overweight and obesity based 
on the standard BMI cutoff for overweight (85th-<95th centile 
or BMI=25<30) and obesity (>95th  centile or >30). The BMI 
charts used included the Cole cutoffs [11], the World Health 
Organization (WHO) growth standards (2006) [12,13], and the 
Egyptian growth charts [14]. The study designs used cross-
sectional stratified sampling for including a representative 
sample for gender, age, and place of residence and province or 
region covered. All studies described the methods for taking the 
anthropometric measurements in a standardized way referring to 
standard references.

Ethical Considerations

All researches reviewed were approved by the ethical committee 
of the universities to which they were affiliated and mentioned it 
in their study methods.

Statistical Analysis

Mean, median, and standard deviation (SD) were calculated and 
statistical analysis was carried out using ANOVA to calculate the 

F-ratio. Comparisons were made between males and females in 
each region (urban governorate, Upper Egypt [UE], and Lower 
Egypt [LE]), between governorates and between total males 
and females. p<0.05 was considered statistically significant. 
Comparison was made between regions in the country for the data 
collected using IBM-SSPS package 2020.

RESULTS

The most commonly used growth charts depending on the 
publication year, varied from Cole cutoffs of BMI [11], WHO/
NCHS [12], WHO, 2006 [13], and the Egyptian growth charts [14].

A total of 32 studies fit the inclusion criteria of this study on the 
prevalence of obesity and overweight among school-aged children. 
Among thesis, 24 studies included children aged 6–12 years and 
eight studies included children >10 years. The estimates from the 
national demographic survey for Egypt (EDHS of 2014) [4] were 
used to compare with the included thesis dissertations from 15 
governorates in Egypt, conducted during 2011–2021. The pooled 
data from the sampled children from all the studies were  40,753 
school children (aged 6–12 years) were representing both rural 
and urban, as shown in Table 1. Population samples were below 
500 in two studies, 500–1000 in three studies and 1000–2000 in 
five studies and >2000–5000 in eight studies (with a minimum 
of 127 in AlMinia and a maximum of 5129 in Menoufiya, mean 
2088.4±1541.6). Difference of estimated numbers and prevalence 
rates reported by studies in-between males and females was not 
statistically significant (p>0.05).

Table  2 shows that prevalence rates of obesity were higher 
in urban (9.2%) and LE (10.5%)governorates compared to UE  
governorates (6.3%). Differences between the number of obese or 
percentage obesity between the regions (urban governorates, UE, 
and LE) were not significant (p>0.05), neither are the comparison 
between males and females.

Fig.  1 shows the trends in obesity across the 15 different 
governorates in Egypt. Fig. 2 shows the trends in obesity between 
male and female children across the regions under study. Fig. 3 
demonstrates the percentage obesity (age >10 years) in the urban 
governorates, LE, and UE.

Figure  1: Prevalence of obesity among school-aged children (6–12 
years) from the reviewed studies in the period from 2011 to 2020 in 
15 different governorates in Egypt
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Table 1: Review of studies on prevalence of obesity in pre-pubertal school-aged children (6–12 years) by region in Egypt
Author and 
supervisors

Study reference details Sample Region Male obese BMI 
>2 SD

Female obese 
BMI >2 SD

Total 

No % No % No %
Fawzy et al. MSc. Th. Ped. Cairo 

University, 2012
852 Port Said 55 6.5 60 7 115 13.5

Amer et al. MSc. Th. Ped. Benha 
University, 2012

600 Qaluibiya 28 4.6 22 3.7 50 8.4

Yosef et al. MSc. Th. Ped. Benha 
University, 2012

500 Sharkia 57 11.4 65 13 122 24.4

Metwaly et al. 2012 1710 Dakahlia 62 3.6 83 4.9 145 8.5
Ismail et al. MSc. Th. Ped. Menoufia 

University, 2012
1488 Menoufiya 46 3.1 45 3.2 91 6.1

Koriesh et al. MSc. Th. Ped. Benha 
University, 2014

1000 Gharbia 164 16.4 144 14.4 308 30.8

Sleem et al. MSc. Th. Ped. Menoufia 
University, 2013

4614 Dakahlia (R) (Mit 
Ghamr district)

165 7.4 227 9.5 392 16.9

Ayad et al. MSc. Th. Ped. Menoufia 
University, 2013

5129 Menoufiya (ElBagour 
district)

186 3.6 251 4.8 437 8.5

Abo Zeed et al. MSc. Th. Ped. Menoufia 
University, 2013

4047 Menoufia (Menouf 
district)

221 5.4 168 4.1 389 9.6

El-Moghazy et al. MSc. Th. Ped. Menoufia 
University, 2013

3619 Kafr El-Sheikh 
district – urban

180 5 200 5.5 380 10.5

Rageh et al. MSc. Th. Ped. Menoufia 
University, 2013

2500 Kafr Sheikh (Kalin 
district – rural)

94 3.8 126 5.0 220 8.8

Ramadan MSc. Th. Ped. Cairo 
University, 2013

1462 Al-Fayoum 143 9.8 153 10.5 296 20.2

Sallam et al. MSc. Th. Ped. Menoufia 
University, 2014

3500 Menofia (Berket 
El-Sabea District)

109 3.1 184 5.3 293 8.4

Dohein et al. MSc. Th. Ped. Menoufia 
University, 2014

3500 Alexandria 127 4.8 187 5.2 314 10

ElShaer et al. MSc. Public Health. 
Mansoura University, 2014

1054 Dakahlia (Mansoura 
District)

56 10.9 59 11.2 115 11

El-Hudairy et al. MSc. Th. Ped. Suez Canal 
University, 2015

1510 Ismailia 117 7.8 127 8.5 244 16.4

Hassan et al. MSc. Th. PH, Menoufia 
University, 2015

306 Menofia R 18 5.8 35 11.4 53 17.3

Dosoky et al. MSc. PH. Cairo University, 
2015

127 ElMinia 5 4 5 3.9 10 7.9

Youssef et al. MSc. Th. PH Nutrition. 
HIPH, Alexandria 
University, 2016

2185 Alexandria 97 4.8 140 5.9 237 10.8

Abdeleziz et al. MSc. Th. Ped. Menoufia 
University, 2019

1050 Gharbia R 71 6.8 75 7.5 146 13.9

Total and % (pooled 
data)

40753 2057 4.78 2494 5.77 4551 10.5 (5)

Mean obese from 
studies

100.05 6.43 117.80 7.22 217.8500 13.09

Median 95.5000 5.20 126.50 5.70 228.50 10.65
±SD ±61.42 ±3.41 ±71.59 ±3.36 ±129.69 ±6.30
Overweight and obese (BMI >25); (COLE, 2000)*; (WHO, 2006)** MSc. Master of Science, TH: Thesis, Ped: Pediatrics, PH: Public Health, HIPH: High Institute of Public Health. 
BMI: Body mass index

DISCUSSION

The current review of the Egyptian studies on prevalence of 
obesity in school-aged children (6–12 years) from 15 governorates 
in Egypt showed that the overall prevalence of obesity was 

10.6% being higher in girls (5.8%) than in boys (4.8%). Egypt 
is on track to meet sustainable development goals, to halve the 
proportion of people suffering from hunger. It has sought to 
improve the nutritional status of children through the promotion 
of exclusive breastfeeding (EBF) and fortification of foods for 
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Table 2: Review of studies on prevalence of obesity in pubertal children (>10 years) by region
Study/authors Study source/type year Sample size Region Male obese 

BMI >2 SD
Female obese 
BMI >2 SD

Total 

No % No % No %
Urban governorates

MoH, ElZanaty EDHS, 2005 3630 Urban Gov. 131 3.6 137 3.8 268 7.4
MoH, ElZanaty EDHS, 2008 2970 Urban Gov. 118 4 122 4.1 240 8.1
Kotb et al. M.Sc. Ped. Thesis. Suez Canal 

University, 2010
2500 Port Said 135 5.4 170 6.8 305 12.2

ElSayed et al. M.Sc. Fam. Med. Thesis. 
Mansoura University, 2016

200 Cairo 0 0 0 0 44 22

Total 9300 384 4.1 429 5.1 857 9.2
Mean obese from studies 128.0 4.3 143 4.9 214.25 12.4
Median 131.0 4.0 137 4.1 254.0 10.2
±SD ±8.9 ±0.95 ±24.6 ±1.65 ±116.6 ±6.7

LE
MoH, ElZanaty EDHS, 2005 2387 Urban LE 83 3.5 163 6.8 246 10.3
MoH, ElZanaty EDHS, 2005 6867 Rural LE 308 4.5 287 4.2 595 8.7
MoH, ElZanaty EDHS, 2008 1946 Urban LE 55 2.8 62 3.2 117 6.0
MoH, ElZanaty EDHS, 2008 5366 Rural LE 109 2.0 108 2.0 217 4.0
MoH, ElZanaty EDHS, 2015 3571 Urban LE 268 7.5 224 6.3 492 13.8
MoH, ElZanaty EDHS, 2015 11,722 Rural LE 846 7.2 727 6.2 1573 13.4
Agamy et al. M.Sc. Ped. Thesis. Suez Canal 

University, 2011
2400 Ismailia 59 4.45 74 3.1 133 5.5

Total and % (pooled data) 34,25(9) 172(8) 4.8 16 (45) 5.2 337(3) 10.0
Mean obese from studies 223.0 4.6 222.9 5.8 445.9 8.0
Median 96.0 4.6 150.5 6.2 231.5 8.4
±SD ±270.7 ±1.9 ±217.2 ±2.9 ±486.5 ±4.7

Upper Egypt (UE)
MoH, ElZanaty EDHS, 2005 2891 Urban UE 107 3.7 116 4.0 223 7.7
MoH, ElZanaty EDHS, 2005 6786 Rural UE 190 2.7 186 2.7 376 5.5
MoH, ElZanaty EDHS, 2008 1988 Urban UE 61 3.1 100 5.0 162 8.1
MoH, ElZanaty EDHS, 2008 4872 Rural UE 77 3.0 99 4.3 176 3.6
Mohamed et al. M. Sc. Ped. Thesis. Sohag 

University, 2009
816 Beni Suef 4 0.5 8 1 12 1.5

MoH, ElZanaty EDHS, 2015 3949 Urban UE 206 5.2 151 3.8 357 9.0
MoH, ElZanaty EDHS, 2015 9364 Rural UE 266 2.8 226 2.4 492 5.2
ElHakim et al. M.Sc.Physical Therapy. Thesis. 

Cairo University 2016
1021 Giza 55 5.4 95 9.3 150 14.7

Hassan et al.* Eg. J. Community Med. 36(2):1-
11, 2017

736 Fayoum 73 17.0 37 12.1 110 14.9

Total (%) 3242(3) 103(9) 3.2 101(8) 3.1 205 (8) 6.3
Mean obese from studies 115.4 4.8 113.1 4.9 228.7 7.8
Median 77.0 3.1 100.0 4.0 176.0 7.7
±SD ±85.7 ±4.79 ±68.0 ±3.53 ±150.8 ±4.6

*By Egyptian standards ** By Cole standards cutoffs. EDHS used the WHO/NCHS before 2014 survey and WHO, 2006. %: Percentage

the population at large and provision of school meals for school 
children in public schools. The origins of obesity begin from early 
childhood. In Egypt, EBF rates have declined from 54% to 39% 
due to the nationwide distribution of subsidized milk formula 
and its marketing [15,16] together with the impediments to 
progression of baby-friendly hospitals for protecting, promoting, 
and supporting breastfeeding in maternity facilities [17,18]. 
Continued breastfeeding for 2  years has declined from 40% to 

20% [4] and has been replaced by unhealthy foods and feeding 
practices. This has resulted in deterioration of the nutrition 
indicators in Egypt [19] confounded recently by short stature and 
anemia linked to the rising rates overweight and obesity [5].

In this study, the highest rates of obesity were seen in the 
urban governorates and urban regions of LE and UE. The 
reviewed studies indicate that the risk of obesity in females 
increases nearing puberty. Possible reasons may be the more 
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sedentary lives and are exposed to TV and media ads with the 
surge in the urbanization of rural communities and the invasion 
of readymade and fast foods in the market of urban populations 
to mimic the trend of modernization in the west [20-22]. In the 
early 2000s, westernized communities became increasingly 
aware of the environmental risk factors of fast food restaurants 
on the increasing prevalence of obesity [23]. Thesis chains of 
fast foods began expanding their markets to developing countries 
and intensifying their marketing tactics with promotion through 
media and individualized marketing tactics to attract different 
communities. For example, MacDonald founded in the USA 
60 years ago opened its first outlet in Egypt in 1994. Today, over 
80,000 customers are served at more than 114 stores in 2019 in 
Cairo, Giza, Alexandria, Hurghada, Port Said, Ismailia, Qaluibiya 
(Benha), Sharkia (Zagazig), Ismailia, Mansoura, Gharbia (Tanta), 
Assiut, Minia, and many others. Globally, foodservice retailer 
McDonald franchised a total of 39,198 restaurants worldwide 
in 2020, with a substantial steep climb over the past 16  years 
in 39 thousand locations in over 119 markets [24]. Moreover, 
the marketing ads on television [25] and digital marketing for 
foods and sugary drink brands maintain millions of adolescent 
followers [26] that have increased remarkably over the past 
decade and have created the deadly obesogenic environment 
for future generations [27]. A study that examined policies that 
restrict marketing looked into 79 countries in the EuroMonitor 

and defined 49 countries with policies and 30 with no policies of 
which Egypt was one. All policy countries regulated junk food 
ads on TV, also marketing in schools (43 countries) and internet 
(42 countries). Most of the policies were restrictions followed 
by guidance and mandated messages. The latter resulted in a 
decrease in junk food consumption. Countries with no policies 
saw an increase in consumption by 13.9%, while countries with 
policies saw an average decrease (−2.0%) which was strongest 
for statutory polices (−8.9%) [28].

In this study, the lowest rates of obesity were seen in UE. This 
coincides with the high rates of underweight and poverty reported 
in UE by the demographic health surveys and national studies. 
Worldwide, 700 million people have lived in extreme poverty. 
The percentage of Egyptians, who live in extreme poverty, rose 
to 32.5 in 2018 from 27.8 in 2015, with an increase of 4.7% [29]. 
The highest percentage of poverty among 99 million Egyptians 
was recorded in UE, mainly in Assuit and Sohag, with 66.7% and 
59.6%, respectively.

Although rural UE represents 25% of Egypt’s population, 
it accounts for 41% of births, reflecting the very high positive 
correlation between fertility rates and the multiple indicators of 
poverty. The large number of rural births is attributed particularly to 
the high reproductive rates among women of the age group 20–24 
and 25–29 [30]. Birth interval (BI) has a negative impact on the 
child’s nutritional status in children within BI <24 months [30].

Chronic poverty is predominant in rural UE with 30% of its 
population chronically poor and representing 62.2% of all chronic 
poor in Egypt in 2011. Multidimensional poverty which assesses 
the nature and intensity of poverty by identifying multiple 
deprivations (in health, education, and standard of living) and the 
extent of thesis at the individual level was highest in UE (18%) 
being much higher than LE and urban governorates (8.7% and 
6.8%, respectively). Moreover, poor living conditions are higher 
in rural areas where there is deprivation of sanitation in 87% in 
rural UE and 47% in rural LE. UE governorates that demonstrate 
the highest rates of extreme multidimensional poverty include 
Menia, Assuit, Sohag, Bani Suef, Fayoum, and Qena [31]. 
Moreover, chronic food insecurity is concentrated in UE (88%) 
of which 74.3% are in rural UE and 13.7% in urban UE. Rural 
UE, in particular, remains the most food insecure region in Egypt, 
both in terms of chronic food insecurity [31,32].

In relation to gender, obesity was lowest in UE females which 
is consistent with other researchers [33] who demonstrated that in 
rural UE, obesity significantly decreased with age and was lower 
in females than males in UE in contrast to LE with a significant 
different in the age group of 10–13 years. The authors reported 
that age, reduced poultry consumption, and escaping breakfast 
were risk factors for malnutrition, while daily fruit consumption 
was a protective [33,34]. Obesity increased near adolescence 
in females but was higher in LE than in UE (38.5%) [35-37]. It 
was associated with higher rates of anemia, arthritis, diabetes 
mellitus, and bronchial asthma [35]. Other studies have shown 
that obesity increases with age particularly among females 
and is linked with menarche and could be associated with 
stunting [38,39].

Figure 2: Prevalence of obesity in the reviewed studies among school-
aged children (6–12 years) by sex in the period from 2011 to 2020 in 
15 different governorates in Egypt representing both urban (Ur) and 
rural (R) areas

Figure 3: Percent obesity in children during puberty by region and 
gender in children over 10 years
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Limitations of this study include not accessing other studies 
due to absence or structural problems of renovations and tight 
restrictions and regulation of access to the theses. However, we 
were able to retrieve a considerable number of theses that were 
conducted in this period and to cover 15 out of the 27 governorates 
with data. More elaborate future searches may permit retrieval of 
more information. Furthermore, the lack of information from the 
demographic surveys does not permit verification of this data at 
national level.

CONCLUSION

In Egypt, obesity among school children was scarcely reported 
by studies before 2010 but surge in studies that reported the 
emergence of this problem escalated after this date. The problem 
is more prevalent in urban governorates and LE governorates and 
the urban regions in UE. The lowest prevalence of obesity was in 
rural UE. Females of urban areas are more vulnerable to obesity 
compared to the females in the regional areas in UE and LE and 
to males in all regions.

According to the WHO recommendations for the prevention 
of obesity in childhood [40] member states (MS) should set 
standards, policies, and regulations for the marketing of fast foods 
and sugary beverages. MS should provide healthy foods in school 
canteens and market them on radio, television, social media. MS 
should also control street catering of unhealthy and unhygienic 
foods to school children. Moreover, MS should increase physical 
training in schools and provide public outlets for both boys and 
girls to practice sports and other forms of exercises. The food 
industry has a responsibility to ensure that its marketing practices 
respect all the rights of the child. Hence, it is recommended that 
future demographic surveys should include nutritional assessment 
of this age group.
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