
Esmat et al. Egyptian Liver Journal           (2024) 14:22  
https://doi.org/10.1186/s43066-024-00326-7

ORIGINAL RESEARCH ARTICLE Open Access

© The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http://creativecommons.org/licenses/by/4.0/.

Egyptian Liver Journal

Obesity prevalence in adults and patients 
with hepatitis C: results from screening 
a population of 50 million in Egypt
Gamal Esmat1, Hala Zaid2, Mohamed Hassany2,3, Wael Abdel‑Razek4, Magdy El‑Serafy1, Wafaa El Akel1, 
Aysam Salah2, Ehab Kamal2,5, Galal Elshishiney2, Islam Ammar2,6, Khaled Kabil7, Mohamed AbdAllah2,5, 
Ramy Saeed2, Tarek Saad2, Yasser Omar8, Hany Dabbous9, Manal H. El‑Sayed10, Yehia El Shazly8, 
Wahid Doss1 and Imam Waked4*   

Abstract 

Obesity is a global health problem and has been increasing in Egypt over the last several decades. A national popu‑
lation screening program for hepatitis C included screening for obesity. Here we report the outcome of body mass 
index (BMI) calculation for the screened population and for patients with hepatitis C.

Methods Adults 18 years and older (a target population of 62.5 million) were invited to participate in a screening 
program between October 2018 and April 2019. Persons had their BMI calculated. All data were entered in real‑time 
to a central database via cellular networks. BMI data for patients with hepatitis C virus (HCV) infection before starting 
direct antiviral therapy were obtained from the National Committee for the Control of Viral Hepatitis (NCCVH)

Findings 49.6 million persons (25.6 million females and 24.0 million males) voluntarily participated and had valid 
height and weight data. 12.7 million females (49.51%) and 7.09 million males (29.53%) were affected by obesity 
(BMI ≥ 30kg/m2). Obesity increased with age, was more prevalent in females, was more prevalent in the Nile Delta 
states and in urban areas. Detailed district‑level prevalence for the whole country is identified. Prevalence of obesity 
among 335,504 patients with HCV was higher in females, increased with age, and was significantly lower overall 
and in males and females than in the screened general population.

Conclusion This is the largest population screening program for obesity. We show that obesity prevalence in the gen‑
eral population is currently among the highest in the world, starting in young adults, and highlight the high preva‑
lence areas. Prevalence is lower in patients with HCV.
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Introduction
Obesity is a major health problem, increasing the risk 
of many diseases including fatty liver disease, type 2 
diabetes mellitus, cardiovascular, cerebrovascular, mus-
culoskeletal disorders, Alzheimer’s disease, some can-
cers, and all-cause mortality [1–3]. Obesity is also a 
cause of poor quality of life in some instances, due to 
discrimination, stigmatization, and impact on employ-
ment chances. Currently, the World Obesity Federation 
views obesity as a chronic progressive disease, and not 
just a risk factor for other diseases [4].

Obesity is increasing globally. The World Health 
Organization (WHO) estimates that the global preva-
lence of obesity has tripled between 1975 and 2017 [5]. 
In Egypt, the prevalence of obesity has been increas-
ing. However, all previous data on obesity prevalence 
in Egypt [6–18] included relatively small sample sizes 
(the 2017 WHO’s STEPwise approach to surveil-
lance of non-communicable diseases (STEPS) survey 
included 6670 persons [15], the 2014 Demographic and 
Health Survey (DHS) included 19,021 adult females 
[17] and the 2015 Health Issues Survey included 
body mass index (BMI) data for 15,602 adult males 
and females [16]). In the last quarter of 2018, Egypt 
embarked on the largest population disease screening 
campaign in history, aiming at identifying and treat-
ing patients infected with the hepatitis C virus (HCV). 
Over 7 months in 2018 and 2019, 49.6 million per-
sons were screened for HCV antibodies [19]. During 
the same screening, persons also had their height and 
weight checked and body mass index (BMI) calculated. 
They also had their blood glucose and blood pressure 
measured.

Here we present the details of the BMI calculation for 
49,630,319 Egyptian adults and compare it to the BMI 
data of 335,504 patients with HCV infection.

Methods
The details of the national health and HCV screening cam-
paign in Egypt have been described previously [19, 20]. 
In brief, goals were set to screen the entire population 18 
years of age or older (a target population of 62.5 million) 
for hepatitis C and to provide treatment to all those with 
HCV viremia, with the screening and treatment paid for by 
the state. In addition, all persons participating in screen-
ing had their height and weight recorded to calculate their 
body mass index (BMI) as part of screening for some non-
communicable diseases (NCDs). They also had their blood 
glucose and blood pressure checked. Results of HCV sero-
status, BMI, blood glucose level, and blood pressure were 
recorded on a paper card given to the person for her/his 

records and entered electronically into a central database 
via computers or handheld devices via cellular networks.

Participation in screening was voluntary. Persons sero-
positive for HCV were referred for evaluation and treat-
ment as described previously [19]. Persons with elevated 
blood glucose or blood pressure were referred to the 
closest general hospital for evaluation and management, 
and persons with a BMI over 30 kg/m2 were counseled 
about lifestyle modification and the need to lose weight.

Detailed population data for 2019 for the analysis of the 
screening data were obtained from the Central Agency 
for Public Mobilization and Statistics (CAPMAS) (the 
National Statistical Agency of Egypt), and the 2022 popu-
lation to calculate current prevalence was obtained from 
CAPMAS report of October 2022 [21].

Overweight/obese is defined as a BMI of 25 kg/m2 
and above. Obesity is defined as a BMI of 30 kg/m2 and 
above. A BMI of 30 kg/m2 to less than 35 kg/m2 is defined 
as class I obesity, a BMI between 35 kg/m2 and 40 kg/m2 
as class II obesity, and a BMI of 40 kg/m2 and higher as 
class III (morbid) obesity. A BMI of 25 kg/m2 and less is 
defined as normal or underweight [22].

Historical data on mean BMI and obesity prevalence 
(since 1975) were obtained from previously published 
data on obesity in Egypt [6–17] and from the 2017 NCD 
Risk Factor Collaboration (NCD-RisC) study [23].

BMI data for patients with HCV viremia were obtained 
from the National Committee for Control of Viral Hepa-
titis (NCCVH) database at baseline before therapy with 
direct antiviral agents and compared to the general popu-
lation by gender and age group.

Blood pressure was measured once in the sitting posi-
tion using mercurial sphygmomanometers. Elevated 
blood pressure was considered if the blood pressure 
was ≥ 140 mmHg systolic and/or ≥ 90 mmHg diastolic. 
Blood glucose was measured using a capillary blood drop 
obtained through the same finger-prick used to test for 
the HCV antibody, using Accu-Check meters and strips 
from Roche Diabetes Care, Inc., Indianapolis, IN, USA. 
Persons were not required to be fasting or questioned 
about their fasting status, and all persons were presumed 
not to be fasting. Elevated blood glucose was considered 
if the blood glucose was 200 mg/dl or higher.

Statistical analysis
The following were calculated for country, state, and dis-
trict levels: the percentage of persons in the target popu-
lation who participated in screening and the prevalence 
of different weight categories among all screened persons 
categorized by gender and age group. Obesity prevalence 
was compared by gender and age group and compared to 
patients with hepatitis C infection. Results in each state 
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and district were compared and analyzed according to 
sex, age group, and urban versus rural residence.

To assess the global ranking of obesity in Egypt com-
pared to other countries, the age-standardized preva-
lence of obesity was calculated [24]. Prevalence was 
compared to other countries’ latest published age-stand-
ardized data obtained from the literature, and if no more-
recent data was available, the WHO data for 2016 was 
used., [23, 25–28].

State obesity prevalence was correlated to state HCV 
prevalence obtained from the screening data [19] and 
to state poverty level from the 2018 Household Income, 
expenditure, and Consumption Survey (HIECS) from 
the Central Agency for Public Mobilization and Statistics 
(CAPMAS) [29].

Statistical analyses were performed using R software, 
version 4.2.1 (R Foundation for Statistical Computing), 
and R Studio version 2022.07.2 Build 576. Confidence 
intervals for percentages were calculated with the use of 
the Wilson method in R. Confidence intervals for differ-
ences in proportions, unadjusted for multiplicity, were 
used to compare proportions in groups, and a P value 
of less than 0.05 was considered to indicate statistical 
significance.

Prevalence maps were drawn using Quantum Geo-
graphic Information System (QGIS) version 3.34.1-Priz-
ren and shapefiles for Egypt available from CAPMAS.

Results
49,630,319 adults (24,018,428 males and 25,611,891 
females) were screened between October 2018 and 
April 2019 and have valid BMI data available. The total 
weight of the screened population was 4.1 million tons 

(4,111,330,478 kg) and the average BMI was 30.43 kg/m2 
(29.08 kg/m2 for males and 32.22 kg/m2 for females).

The overall prevalence of obesity (BMI ≥ 30 kg/m2) 
was 39.84% (95% CI 39.82–39.85%) with more than 
19.7 million persons affected by obesity and more than 
3 million with class III (morbid) obesity in the screened 
population. In addition, 34.37% (95% CI 34.35–34.38%) 
were overweight. Prevalence of obesity and obesity 
classes was significantly higher in females (Table  1, 
Supplementary Figure S1), increased with age till age 
55–64 in males and till age 45–54 in females, and was 
significantly more in females in all age groups (Table 2, 
Supplementary Figure S2).

Applying the same prevalence rates to the 2022 pop-
ulation, the current number of persons with obesity 
in Egypt would be 26,599,410 (10,285,741 males and 
16,313,669 females), and the number of overweight 
persons 23,457,410 (13,424,059 males and 10,033,351 
females) (Supplementary Table S1). Thus 73.85% of the 
adult population is estimated to be currently overweight 
or affected by obesity.

Table  3 and Fig.  1 show the geographic distribution 
of obesity in males and females. In all states, obesity 
prevalence was significantly higher in females. The 
prevalence of obesity and female obesity was highest 
in the Nile Delta states (female obesity prevalence in 
Dakahlia was 62.4% (95% CI 62.34–62.48) and in Ghar-
bia 62.2% (95% CI 62.08–62.24), and more than 80% of 
adults in these two states are overweight or affected by 
obesity) and was lowest in the states in the south of the 
Nile valley with male obesity lowest in Qena (19.82% 
(95% CI 19.73–19.91)) (Figs.  1 and 2, Supplementary 
Figures 3–5). In no state was overall obesity prevalence 

Table 1 Weight categories among Egyptian males and females

Males Females Difference (females vs 
males)

Both Sexes

Number %
(95% CI)

Number %
(95% CI)

%
(95% CI)

p Number %
(95% CI)

BMI ≤ 25 kg/m2 7,668,705 31.93%
(31.91–31.94)

5,132,660 20.04%
(20.02–20.05)

− 11.89%
(11.86–11.91)

< 0.0001 12,801,365 25.79%
(25.78–25.81)

Overweight BMI 25–29 kg/m2 9,257,401 38.54%
(38.52–38.56)

7,799,557 30.45%
(30.43–30.47)

–8.09%
(8.06–8.13)

< 0.0001 17,056,958 34.37%
(34.35–34.38)

Obesity BMI ≥ 30 kg/m2 7,092,322 29.53%
(29.52–29.56)

12,679,674 49.51%
(49.49–49.53)

19.98%
(19.95–20.00)

< 0.0001 19,771,996 39.84%
(39.82–39.85)

Obesity Class I (BMI 30–34 kg/m2) 4,878,897 20.31%
(20.30–20.34)

6,382,575 24.92%
(24.91–24.94)

4.61%
(4.58–4.63)

< 0.0001 11,261,472 22.69%
(22.68–22.70)

Obesity Class II (BMI 35–39 kg/m2) 1,622,929 6.76%
(6.75–6.77)

3,785,235 14.78%
(14.77–14.80)

8.02%
(8.01–8.04)

< 0.0001 5,408,164 10.90%
(10.89–10.91)

Obesity Class III (BMI ≥ 40 kg/m2) 590,496 2.46%
(2.45–2.47)

2,511,864 9.81%
(9.80–9.82)

7.35%
(7.34–7.36)

< 0.0001 3,102,360 6.25%
(6.24–6.26)

24,018,428 25,611,891 49,630,319
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less than 25% or female obesity less than 30%, and in 
no state was the prevalence of overweight/obesity less 
than 60% overall and 70% in females. Morbid obesity 
(BMI ≥ 40 kg.m2) prevalence was 6.25% (95% CI 6.24–
6.26) overall, 2.96% (95% CI 2.45–2.47) in males and 
9.81% (95% CI 9.80-9.82) in females and varied by state 
from 4.26 to 15.8% in females and from 1.5 to 3.5% in 
males (Table S6).

Overall and in all states, obesity was higher in urban 
than in rural areas (Supplementary Table S2). Supple-
mentary Tables S3–S11 show the age-related preva-
lence of weight categories in all states.

State prevalence of obesity was inversely related to state 
prevalence of poverty (% of state population poor) with the 
states with the highest prevalence of poverty having the 
lowest prevalence of obesity (r = − 0.848 (95% CI − 0.929, 
− 0.691), p < 0.0001, Fig. 3, Supplementary Table S12). State 
obesity prevalence was not related to state sero-prevalence 
of HCV (r = 0.312, (95% CI − 0.077, 0.619), p = 0.113, Sup-
plementary Table S12, Figure S6).

HCV
Weight data were obtained from the NCCVH database 
for 355,504 patients with HCV viremia at baseline before 

Table 3 State prevalence of obesity (BMI ≥ 30 kg/m2) among Egyptian males and females

Males Females Both sexes

State Screened % BMI ≥ 30 kg/m2

(95% CI)
Screened % BMI ≥ 30 kg/m2

(95% CI)
Screened % BMI ≥ 30 kg/m2

(95% CI)

Urban States

 Cairo 3,839,605 31.55 (31.50–31.59) 3,410,316 52.21 (52.15–52.26) 7,249,921 41.26 (41.23–41.30)

 Alexandria 1,362,670 30.83 (30.76–30.91) 1,482,811 51.73 (51.65–51.81) 2,845,481 41.72 (41.67–41.78)

 Port Said 204,507 34.47 (34.27–34.68) 192,350 57.73 (57.51–57.95) 396,857 45.75 (45.59–45.90)

 Suez 195,728 32.03 (31.82–32.24) 193,949 55.62 (55.40–55.84) 389,677 43.77 (43.61–43.93)

Nile Delta States

 Damietta 388,743 36.33 (36.18–36.49) 394,651 57.82 (57.67–57.97) 783,394 47.16 (47.05–47.27)

 Dakahlia 1,800,380 36.17 (36.10–36.24) 1,920,727 62.41 (62.34–62.48) 3,721,107 49.71 (49.66–49.77)

 Sharkia 1,843,230 31.35 (31.29–31.42) 1,926,765 56.28 (56.21–56.35) 3,769,997 44.09 (44.04–44.14)

 Kalyoubia 1,292,980 30.90 (30.82–30.98) 1,401,657 43.78 (43.70–43.87) 2,694,637 37.60 (37.54–37.66)

 Kafr‑El‑Sheikh 773,826 34.66 (34.56–34.77) 912,965 56.48 (56.38–56.58) 1,686,791 46.47 (46.40–46.55)

 Gharbia 1,243,240 36.74 (36.65–36.82) 1,451,173 62.16 (62.08–62.24) 2,694,413 50.43 (50.37–50.49)

 Menoufia 975,005 32.96 (32.86–33.05) 1,126,945 54.21 (54.12–54.31) 2,101,950 44.35 (44.29–44.42)

 Beheira 1,421,627 28.61 (28.53–28.68) 1,560,352 46.37 (46.29–46.44) 2,981,979 37.90 (37.84–37.95)

 Ismailia 433,017 26.11 (25.98–26.24) 405,828 48.06 (47.91–48.22) 838,845 36.73 (36.63–36.83)

North Nile Valley States

 Giza 2,021,333 28.01 (27.95–28.07) 2,141,241 51.19 (51.12–51.25) 4,162,574 39.93 (39.88–39.98)

 Beni Sueif 680,073 21.67 (21.58–21.77) 782,067 36.10 (35.99–36.20) 1,462,140 29.39 (29.31–29.46)

 Fayoum 518,536 24.18 (24.06–24.29) 625,954 37.24 (37.12–37.36) 1,144,490 31.32 (31.24–31.41)

 Minia 1,112,552 24.70 (24.62–24.78) 1,414,385 39.76 (39.68–39.84) 2,526,937 33.13 (33.07–33.19)

South Nile Valley States

 Assiut 919,991 20.26 (20.18–20.34) 1,033,800 31.82 (31.73–31.91) 1,953,791 26.38 (26.31–26.44)

 Suhag 947,498 24.06 (23.97–24.15) 1,178,037 41.91 (41.82–42.00) 2,125,535 33.95 (33.89–34.02)

 Qena 744,859 19.82 (19.73–19.91) 901,942 36.82 (36.72–36.92) 1,646,801 29.13 (29.06–29.20)

 Aswan 392,697 22.91 (22.77–23.04) 440,125 45.45 (45.30–45.59) 832,822 34.82 (34.71–34.92)

 Luxor 286,528 23.59 (23.44–23.75) 333,049 42.75 (42.58–42.92) 619,577 33.89 (33.77–34.01)

Desert States

 Red Sea 217,060 27.63 (27.44–27.82) 107,431 48.00 (47.70–48.30) 324,491 34.37 (34.21–34.54)

 New Valley 82,093 25.86 (25.56–26.16) 74,836 45.42 (45.06–45.77) 156,929 35.18 (34.95–35.42)

 Matrouh 154,643 23.67 (23.46–23.88) 93,277 43.35 (43.03–43.67) 247,920 31.07 (30.89–31.26)

 North Sinai 83,319 25.12 (24.83–25.42) 81,840 42.86 (42.52–43.20) 165,159 33.91 (33.68–34.14)

 South Sinai 82,686 26.30 (26.00–26.60) 23,418 45.13 (44.49–45.77) 106,104 30.46 (30.18–30.73)

Total 24,018,426 29.54 (29.52–29.56) 25,611,891 49.51 (49.49–49.53) 49,630,319 39.85 (39.83–39.86)
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therapy (187,559 males and 167,945 females) (Tables 4, 5, 
6 and 7). Similar to the prevalence in the screened gen-
eral population, the prevalence of obesity in patients with 
HCV viremia was significantly higher in females (47.12% 
(95% CI 46.88–47.36%) vs 26.09% (95% CI 25.89–26.29%), 
(Supplementary Table S13, Figure S8) and increased with 
age till age 60 (Table S14, Figure S9). The prevalence of 
obesity was significantly lower in HCV patients than 
in the screened population (difference 3.54% (95% CI 
3.24–3.64%) and 2.39% (95% CI 2.15–2.63%) in males and 
females respectively) (Supplementary Table S15, Supple-
mentary Figure S9), and in all age groups (Supplementary 
Table S16).

Global ranking
Other than the 10 Pacific Island countries, Kuwait is the 
country with the highest prevalence of obesity followed 
by Qatar and the USA. Egypt ranks 4th country globally 
in overall obesity and ranks 1st in female obesity (Supple-
mentary Table S17).

Elevated blood pressure and blood glucose
Five thousand three hundred forty-four persons (0.01%) 
had missing blood pressure and blood glucose data, and 
the analysis includes data for 49,624,975 persons. The 
prevalence of elevated blood pressure (> 140 mmHg 
systolic and/or 90 mmHg diastolic) was 21.03% (95% CI 
21.02–21.05), was more common in males nationally and 
in all states, increased with age and was higher in urban 
than rural areas (Supplementary Table S18). The preva-
lence of elevated blood glucose (> 200 mg/dl) was 5.19% 
(95% CI 5.18–5.19), increased with age, was higher in 
females, and was higher in urban than rural areas (Sup-
plementary Table S18).

Discussion
Globally, people are at higher risk of dying prematurely 
from NCDs. This risk is highest in low- and middle-
income countries where the capacity to identify and treat 
NCDs might not be adequate. In Egypt, 84% of annual 
mortalities are attributed to NCDs [30]. We show that, 

Fig. 1 District‑level prevalence of obesity (BMI ≥ 30 kg/m2) in males and females. The enlarged area of the country maps includes the Urban, Nile 
Delta, and Nile Valley States (98.3% of the population)
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similar to the increasing global prevalence of obesity [1, 
31, 32], the overall prevalence of obesity in Egypt has 
increased. Obesity prevalence had doubled from 12% 
in 1975 to 24% in 2003 [33], and the results presented 
here show that the prevalence has more than tripled 
to a prevalence rate of 39.84% (95% CI 39.82–39.85) by 
2019 (Fig.  4). With the current data, Egypt has become 
the country with the highest prevalence of female obesity 

in the region and globally after the scarcely populated 
Pacific Island Nations [32–35].

Ward et al. [36] classified obesity into moderate (BMI 
≥ 30–< 35 kg/m2) and severe (BMI ≥ 35 Kg/m2) in 
their study on the future of obesity in the USA; a clas-
sification that is also used by the US National Center for 
Health Statistics (NCHS) in its reports on obesity in the 
USA [25]. In this analysis, however, we used the WHO’s 

Fig. 2 Bubble chart for the state prevalence of obesity (BMI ≥ 30 kg/m2) and number of persons with obesity in the screening program. The size 
of the bubble represents the number of persons with obesity in the state, and the y‑axis is the prevalence of obesity (%) in the state. The states are 
arranged by the number of persons with obesity on the x‑axis, with the largest number of persons with obesity to the far left, and the least numbers 
to the far right

Fig. 3 Correlation between state prevalence of obesity (BMI ≥ 30 kg/m2) and state prevalence of poverty (% of state population poor)
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definitions of obesity classes and its classification into 3 
classes, with BMI ≥ 35 divided into Class II (BMI ≥ 35–< 
40 kg/m2) and Class III or morbid obesity (BMI ≥ 40 kg/
m2) [22].

Similar to most countries in the Mediterranean and 
Middle East region [28], and unlike most countries in 
Europe [37] and recent data from the USA [25], the prev-
alence of obesity in Egypt is higher in females than in 
males.

The NCD Risk Factor Collaboration (NCD-RisC) pro-
jected that the prevalence of obesity in Egypt would 
increase from an estimated prevalence of 38.3% (95% CI 
33.1–43.5%) in women and 19.4% (95% CI 14.9–24.4) in 
men in 2010 to a projected prevalence of 49.4% (95% CI 

39.3–59.5%) in women and 31.4% (95% CI 21.3–42.8%) in 
men by 2025 [18]. Here we show that obesity prevalence 
in women in 2019 has surpassed the level projected for 
2025 by the NCD-RisC, reaching a prevalence of 49.51% 
(95% CI 49.49–49.53%), while the 2019 male prevalence 
of obesity (29.53% (95% CI 29.52–29.56%)) has come 
close the 2025 projected level.

Obesity as a global health problem has been recognized 
and addressed by several international policy strategies 
and plans. The World Health Assembly in 2004 [38] and 
the 2011 United Nations General Assembly’s High-Level 
Political Declaration on the Prevention and Control of 
Non-communicable Diseases (NCDs) ([39] resulted in 
the introduction of the “WHO Global Strategy on Diet, 

Table 4 Weight categories in male and female patients with HCV

Females Males % Difference (95% CI) P Total

BMI ≤ 25 kg/m2 Number 28,222 54,476 82,698

% (95%CI) 16.8% (16.63–16.98) 29.04% (28.84–29.25) 12.24% (11.97–12.51) < 0.0001 23.26% (23.12–23.40)

BMI 25–29 kg/m2 Number 60,588 84,151 144,739

% (95% CI) 36.08% (35.85–36.31) 44.87% (44.64–45.09) 8.79% (8.47–9.11) < 0.0001 40.71% (40.55–40.88)

BMI ≥ 30 kg/m2 Number 79,135 48,932 128,067

% (95% CI) 47.12% (46.88–47.36) 26.09% (25.89–26.29) 21.03% (20.72–21.34) < 0.0001 36.02% (35.87–36.18)

Total Number 167,945 187,559 355,504

Table 5 Weight categories in different age groups in patients with HCV

Age group 18–24 25–34 35–44 45–54 55–64 65+ Total

BMI ≤ 25 kg/m2 Number 3969 10,393 12,156 22,505 23,503 9,803 82,329

%
(95% CI)

46.97%
(45.90–48.04)

31.93%
(31.43–32.44)

21.82%
(21.48–22.17)

19.82%
(19.59–20.06)

21.56%
(21.31–21.80)

27.05%
(26.59–27.51)

23.16%
(23.02–23.30)

BMI 25–29 kg/m2 Number 3177 13,763 23,205 46,280 43,989 14,131 144,545

% (95% CI) 37.60%
(36.56–38.64)

42.29%
(41.75–42.83)

41.66%
(41.25–42.07)

40.76%
(40.48–41.05)

40.34%
(40.05–40.64)

38.99%
(38.49–39.500

40.66%
(40.50–40.82)

BMI ≥ 30 kg/m2 Number 1304 8389 20,341 44,746 41,544 12,306 128,630

%
(95% CI)

15.43%
(14.67–16.22)

25.78%
(25.30–26.26)

36.52%
(36.12–36.92)

39.41%
(39.13–39.70)

38.10%
(37.81–38.39)

33.96%
(33.47–34.45)

36.18%
(36.02‑36.34)

Total 8450 32,545 55,702 113,531 109,036 36,240 355,504

Table 6 Weight categories in males and females in patients with HCV and screened population

Number BMI ≥ 30 kg/
m2

% (95% CI) % Difference (95% CI) P

Females HCV 79,135 47.12% (46.88–47.36) 2.39% (2.15–2.63) < 0.0001

All 12,679,674 49.51% (49.49–49.53)

Males HCV 48,932 26.09% (25.89–26.29) 3.54% (3.24–3.64) < 0.0001

All 7,092,322 29.53% (29.52–29.56)

Both sexes HCV 128,067 36.02% (35.87–36.18) 3.82% (3.66–3.97) < 0.0001

All 19,771,996 39.84% (39.82–39.85)
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Physical Activity and Health” that describes actions to 
support healthy diets and regular physical activity [40]. 
In addition, the “Global Action Plan on Physical Activity 
2018–2030: More Active People for a Healthier World” 
provides policy actions to increase physical activity glob-
ally as measures to address the global rise in the preva-
lence of obesity.

The targets for alleviating the impact of NCDs agreed 
upon by member states of the World Health Organiza-
tion in 2013 [41] include a 25% reduction of premature 
deaths from non-communicable diseases by 2025, and 
halting the increase in the rise of obesity by the year 
2025 to the prevalence level of 2010 [40], a target that 
is unachievable in Egypt. The overall prevalence of obe-
sity in Egypt in 2010 was 27.2% (95% CI 23.9–29.8%), of 
male obesity was 18.4% (95% CI 14–23.3%) and of female 
obesity 35.9% (95% CI 30.8–41.2%). Although the rate of 
increase of the prevalence of obesity has been decreasing 

slightly in Egypt over the last three decades, the 2019 
prevalence data (60% increase in male obesity and 38% 
increase in female obesity over the 2010 levels) indicate 
that the WHO’s target of a prevalence in 2025 equal to 
the 2010 levels cannot be achieved. Although the rate 
of increase of obesity appears leveling off or stagnat-
ing in several high-income countries [42–45], this does 
not appear to be happening any time soon in Egypt, and 
unless major changes take place, the increasing trend will 
continue.

What makes the problem more crucial is the high prev-
alence of obesity in young adults. Between age 18 and 
25, 34% are overweight and 18% are affected by obesity, 
with 58% in Gharbia in the Nile Delta either overweight 
or affected by obesity. Among all those younger than 35, 
64% are either overweight or affected by obesity, a prev-
alence that reaches 78% in the several Nile Delta states. 
In addition, of 17,045,798 women of child-bearing age 

Table 7 Weight categories in different age groups in patients with HCV and screened population

Age group HCV viremic patients All screened Difference %
(95% CI)

P

BMI ≥ 30 kg/m2 Total % BMI ≥ 30 kg/m2 Total %

18–24 1304 8450 15.43%
(14.67–16.22)

1,613,320 8,841,541 18.25%
(18.22–18.27)

2.82%
(2.04–3.59)

< 0.0001

25–34 8389 32,545 25.78%
(25.30–26.26)

4,487,059 13,373,798 33.55%
(33.53–33.58)

7.77%
(7.30–8.25)

< 0.0001

35–44 20,341 55,702 36.52%
(36.12–36.92)

5,045,673 10,703,520 47.14%
(47.11–47.17)

10.62%
(10.22–11.02)

< 0.0001

45–54 44,746 113,531 39.41%
(39.13–39.70)

4,086,712 7,592,313 53.83%
(53.79–53.86)

14.41%
(14.13–14.70)

< 0.0001

55–64 41,544 109,036 38.10%
(37.81–38.39)

2,953,232 5,528,886 53.42%
(53.37–53.46)

15.31%
)15.02–15.61)

< 0.0001

65+ 12,306 36,240 33.96%
(33.47–34.45)

1,586,000 3,590,261 44.18%
(44.12–44.23)

10.22%
(9.73–10.71)

< 0.0001

Total 128,630 355,504 36.18%
(36.02–36.34)

19,771,996 49,630,319 39.84%
(39.82–39.85)

3.66%
(3.50–3.81)

< 0.0001

Fig. 4 Trend of the prevalence of obesity (BMI≥ 30 kg/m2) with confidence intervals (A) and of mean BMI (B) in males and females since 1992
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screened, 43.60%, (95% CI 43.57–43.62%) were affected 
by obesity. This increases the possibility of obesity in 
their children, as the risk of childhood and future obesity 
increases by more than 250% with maternal obesity [46]. 
Overweight/obesity that starts at a young age indicates 
that interventions and efforts to address the problem 
must start early in life and must include interventions to 
reduce obesity in all women of reproductive age.

Halting the increase in obesity requires the national 
adoption of comprehensive social, educational, and food 
policies to change the population’s eating habits and pro-
mote physical activity. In acknowledgement of the prob-
lem, the Egyptian government and the MoH have started 
to undertake several steps to confront the high preva-
lence and increasing trend of obesity. A sin-tax is being 
prepared for beverages with sugar levels exceeding 5 
mg/100 ml. Annual follow-up of schoolchildren in school 
clinics and MoH primary healthcare facilities includes 
anthropometric measures, and since 2019, all school-
children between 6 and 12 years have annually screened 
for obesity, anemia, and stunting. For adults, efforts to 
advertise and promote exercise and physical activity 
have started, and the number of nutrition clinics super-
vised by the National Nutrition Institute and bariatric 
surgery centers in government hospitals has been scaled 
up. However, with the current prevalence in this report, 
a comprehensive national plan should be employed to 
address this important problem and to halt and reverse 
the rising trend. The results in this report highlight the 
hottest spots of obesity which require intensive interven-
tions on behalf of the MoH and policy makers.

These data show that, excluding the Pacific Island 
countries, Egypt has become the fourth country globally 
in overall obesity and ranks first in female obesity, with 
an age-standardized prevalence of obesity of more than 
50% in adult females. Published data for other countries, 
however, are based on rather old screening studies (the 
latest available data and published reports for Qatar are 
based on the 2012 STEPS and for Kuwait on the 2014 
STEPS reports). This ranking might change when more 
recent data become available from other countries.

The high prevalence of overweight and obesity is 
undoubtedly having and will continue to have a large 
impact on health in Egypt. It is probably a major factor 
in the 17.2% (95% CI 9.2–19.6) prevalence of T2DM [47], 
and the 29.2% (95% CI 27.5–31.0) prevalence of hyper-
tension reported in the 2017 STEPS survey [15] among 
Egyptian adults. This high prevalence of obesity is prob-
ably also contributing to the incidence of cardiovascular, 
cerebrovascular, and musculoskeletal diseases, cognitive 
decline, many types of cancer, and overall mortality [1]. 
The economic impact, both in direct and indirect cost, 
has not been calculated and is expected to be massive.

The reason for the high prevalence of overweight and 
obesity in Egypt is probably multifactorial. The type of 
diet with high content of wheat and carbohydrates is a 
contributing factor, where the per-capita consumption of 
wheat and sugar in Egypt are among the highest in the 
world with national per-capita wheat consumption three 
times the global per-capita average and sugar consump-
tion double the global per-capita average [48]. Over the 
past three decades, Egypt has witnessed increasing per-
sonal income, which probably impacted the increase 
in the prevalence of obesity as evidenced by the inverse 
correlation of state obesity prevalence and state poverty 
level. In addition, Egypt has seen an increase in urbani-
zation and a sedentary lifestyle, which is coupled with a 
lack of exercise and physical activity, and cultural factors 
limiting female exercise. These factors contribute to the 
impact of diet habits in increasing the prevalence of over-
weight and obesity.

Prevalence of obesity in patients with hepatitis C 
viremia was lower than in the screened population, but 
similar to the screened population, increased with age 
till age 60, and was higher in females than in males in all 
age groups. In all age groups and in males and females, 
patients with HCV were less affected by obesity than the 
screened general population. The reason for the lower 
prevalence of obesity in HCV patients is not directly 
known, and the severity of liver disease in these patients 
was not evaluated.

The strength of this study is the huge sample size which 
is the largest screening campaign and BMI evaluation in 
history.

However, the study also had several limitations.
Although the European Association for the Study of the 

Liver (EASL), the European Association for the Study of 
Diabetes (EASD), and the European Association for the 
Study of Obesity (EASO), in joint clinical practice guide-
lines, recommended screening for non-alcoholic fatty 
liver disease (NAFLD) in people with obesity [49], yet the 
persons with obesity in this program were not screened 
for NAFLD by laboratory tests or ultrasound, and we 
cannot comment on the prevalence of NAFLD from our 
results.

The only anthropometric measure calculated in this 
screening program was the BMI. Several reports sug-
gest that waist-circumference, waist-hip ratio, and waist-
height ratio are better measures to predict the risk of 
development of cardiovascular disease or diabetes in 
relation to obesity [50–52]. We did not record waist cir-
cumference, and none of these measures were registered 
in the current screening.

No questionnaires or data were collected regard-
ing dietary and exercise habits, personal and house-
hold income, or social parameters. The huge number of 
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screened population and large daily flow (the average 
daily flow was 230,000 persons, and as many as 550,000 
persons were screened in one day when the screening 
campaign was ongoing in Cairo) did not allow for col-
lecting these data.

Although obesity is a known risk factor for the develop-
ment of T2DM and hypertension, its role in the screened 
population cannot be determined from the current data. 
The screening program identified 2.57 million persons 
(5.19% (95% CI 5.18–5.19) of the screened population) 
with blood glucose ≥ 200 mg/dl. However, these do not 
represent the prevalence of diabetes in Egypt. The num-
ber of patients with diabetes and blood glucose < 200 
mg/dl on medication for raised blood glucose among 
the screened population is not known, the fasting state 
of the screened population was not recorded, and the 
prevalence of diabetes in the population and its correla-
tion to weight categories cannot be determined. In the 
WHO’s 2017 Egypt STEPS survey, the total prevalence of 
elevated blood glucose or treatment for diabetes was 15.5 
[15], and the International Diabetes Federation (IDF) 
estimated the prevalence of T2DM in adults in Egypt in 
2017 at 15.1% [95% CI 8.1–17.2] [47]. Similarly, although 
the prevalence of elevated blood pressure in the screened 
population was 21.03% (95% CI 21.02–21.05%), this 
does not represent the prevalence of hypertension in the 
screened population, and the number of persons on anti-
hypertensive medication is not known. In the WHO’s 
2017 Egypt STEPS survey that included data for 6680 
adults, the percentage of persons with elevated blood 
pressure or on anti-hypertensive medication was 29.5% 
(95% CI 28.0–31.0%) [15].

In conclusion, this is the largest national screening pro-
gram for overweight and obesity, where we have high-
lighted that obesity is a major health problem in Egypt 
and that its prevalence is still increasing, and is currently 
among the highest in the world. Addressing the prob-
lem requires the national adoption of comprehensive 
social, educational, and food policies and the promotion 
of physical activity. We have highlighted that the obesity 
problem starts in young adults and identified the high 
prevalence areas at the district level.
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