
million by 2035 [2, 3]. DM is the main culprit of chronic renal 
failure, blindness, leg amputation, stroke, and myocardial 
infarction in Egypt.

THE ECONOMIC INFLUENCE OF DIABETES IN 
EGYPT

In general, DM is recognized as a major socioeconomic 
burden. Diabetes-related costs are divided into three classes:

Direct: Represents the direct medical cost and the cost of 
health care facilities and hospitals.

Indirect: Refers to the resources lost as a result of illness, in 
the form the time lost as a result of workdays missed (absen-
teeism), decreased productivity at work (presentism), 
decreased workforce participation due to disability, and 
productivity losses due to early retirement and mortality.

Intangible: Refers to the associated changes in the quality of 
life of patients and relatives due to the disease like the cost of 
pain, grief, and suffering on individuals and their families [4]. 

In 2013, the diabetes-related cost in the Middle East region 
was estimated at 13.6 billion dollars (14% of its total health 
care costs). In 2010, Annual cost analysts reported that the 
economic loss of Type 2 DM in Egypt is 1.29 billion dollars 
per year (regardless of the cost associated with pre-diabetes 
and reduced productivity). In comparison with other MENA 
countries, Egypt is the lowest country regarding diabetes-re-
lated expenditure ($116 per patient per year). The general 
spending in other MENA region countries ranges from $160 
to $3000 per patient per year. This is even less than that of 
developed countries which range from $2000 to $7000 per 
patient per year. 

THE MOST COMMON RISK FACTORS IN EGYPT

Obesity

Obesity is the most common risk factor for DM. In obesity, 
especially central obesity, adipose tissue, by different molecu-
lar mechanisms, releases non-esterified fatty acids, pro-in-
flammatory cytokines, glycerol, and hormones that contribute 
to the development of insulin resistance.
 
Egypt is one of the countries with the highest rates of obesity 
in the world, especially women, which affects the health of the 
individual, and costs the state huge sums of money, whether in 
spending on medication or surgeries resulting from the 
complications of obesity. Egypt has the third-highest preva-
lence of obesity in the MENA region, after Saudi Arabia and 
the United Arab Emirates. The prevalence of obesity in Egypt 
is approximately similar to that of the Native American and 
Hispanic populations. In 2008, the Egypt demographic and 

health survey reported that about 50% of Egyptian men and 
65%-80% of Egyptian women are overweight or obese [5]. 
The World Health Organization (WHO) report in 2010 
demonstrated that 30.3% of Egyptian adults are suffering 
from obesity. Obesity in Egypt is a common cause of cardio-
vascular disease, DM, and osteoarthritis. The most common 
risk factors of obesity are hereditary which is non-modifiable 
and bad eating habits and physical inactivity which can be 
controlled.

Lack of Physical Activity/ Sedentary Lifestyle

Lack of physical activity was documented among 81% of the 
4918 households surveyed in Cairo in 1995 [6]. The main 
causes of these findings are lack of awareness and proper 
education about the importance of exercise and limited 
exercise facilities that are not available to everyone, especial-
ly in rural areas. Overcrowding with people and cars makes 
Egyptians avoid walking or running in public areas which 
may be their only option because of limited and expensive 
access to gyms or sports clubs. Vitamin D deficiency is preva-
lent in Egypt due to lack of sun exposure and it is found to be 
associated with obesity and DM [7-10].

Hepatitis C Infection

Egypt has the highest prevalence of chronic hepatitis C infec-
tion in the world. This is due to the campaigns of mass bilhar-
zias is therapy between 1960 and 1980 with intravenous drugs 
using poorly-sterilized needles. This incident leads to the 
transmission of infection among a huge number of Egyptians. 
The Egypt Demographic and Health Survey reported that 
approximately 15% of Egyptians are serologically positive for 
HCV antibodies and 10% have an active infection [11].
  
Type 2 DM is found to be prevalent among patients with 
chronic hepatitis C infection. A study was done on 9841 
persons older than 20 years of age for whom data on HCV 
infection and DM were obtained. It was found that 8.4% had 
type 2 DM and 2.1% were positive for anti-HCV antibodies 
[12]. Chronic hepatitis C infection also increases the risk of 
developing diabetic complications. A study of 438 patients 
with Type 2 DM (113 Egyptians and 325 Kuwaitis) showed 
that poor glycemic control was mostly seen in patients with 
hepatitis C infection [13]. In another cross-sectional study of 
489 patients with Type 2 DM attending an outpatient clinic 
and dialysis unit in Egypt, the prevalence of HCV infection 
was 12.9% among patients attending that outpatient clinic and 
18.7% among patients in the dialysis unit [14].
 
Eradication and early treatment of hepatitis C infection can 
prevent the occurrence of type 2 DM and improve glycemic 
control and reduce the probability of progression to type 2 
DM in patients with pre-diabetes.

MENA: Middle East North Africa.

AUTHORS’ CONTRIBUTION

Mohamed Riad and Shorouk Elshafei performed literature 
search, data collection, writing the manuscript, and critical 
revision of the manuscript.

CONFLICT OF INTEREST

Declared none.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES 

[1] Li S, Wang J, Zhang B, Li X, Liu Y. Diabetes mellitus and 
cause-specific mortality: A population-based study. Diabetes 
Metab J 2019; 43(3): 319-41. DOI: 10.4093/dmj.2018.0060

[2] Whiting DR, Guariguata L, Weil C, et al. IDF diabetes atlas: 
Global estimates of the prevalence of diabetes for 2011 and 
2030. Diabetes Res Clin Pract 2011; 94: 311-21. DOI: 
10.1016/j.diabres.2011.10.029

[3] Al-rubeaan K. Type 2 diabetes mellitus red zone. Int J Diabe-
tes Mellitus 2010; 2: 1-2. DOI: 10.1016/j.ijdm.2009.12.009

[4] Hegazi R, El-Gamal M, Abdel-Hady N, Osama H. Epidemiol-
ogy of and risk factors for type 2 diabetes in Egypt. Ann Glob 
Health 2015; 81(6): 814-20. DOI: 10.1016/j.aogh.2015.12.011

[5] EL-Zanaty F, Way A. Egypt demographic and health survey 
2008. Cairo, Egypt: Ministry of Health, El-Zanaty and Associ-
ates, and Macro International 2009; p. 431. Available at: 
https://dhsprogram.com/pubs/pdf/fr220/fr220.pdf

[6] Herman WH, Ali MA, Aubert RE, et al. Diabetes mellitus in 
Egypt: Risk factors and prevalence Diabet Med 1995; 12: 
1126-31. DOI: 10.1111/j.1464-5491.1995.tb00432.x

[7] Vanlint S. Vitamin D and obesity. Nutrients 2013; 5(3): 
949-56. DOI: 10.3390/nu5030949

[8] Parikh SJ, Edelman M, Uwaifo GI. The relationship between 
obesity and serum 1, 25-dihydroxy vitamin D concentrations 
in healthy adults. J Clin Endocrinol Metab 2004; 89: 1196-9. 
DOI: 10.1210/jc.2003-031398

[9] Lagunova Z, Porojnicu A, Lindberg F, Hexeberg S, Moan J. 
The dependency of vitamin D status on body mass index, 
gender, age and season. Anticancer Res 2009; 29: 3713-20. 
DOI: 10.14341/2071-8713-4886

[10] Berridge MJ. Vitamin D deficiency and diabetes. Biochem J 
2017; 474(8): 1321-32. PMID: 28341729. DOI: 10.1042/B-
CJ20170042

[11] Miller FD, Abu-Raddad L.J. Evidence of intense ongoing 
endemic transmission of hepatitis C virus in Egypt. Proc Natl 

Acad Sci USA 2010; 107: 14757-62. DOI: 10.1073/p-
nas.1008877107

[12] Mehta SH, Brancati FL, Sulkowski MS, et al. Prevalence of 
type 2 diabetes mellitus among persons with hepatitis C virus 
infection in the United States. Ann Intern Med 2000; 133(8): 
592-9. DOI: 10.7326/0003-4819-133-8-200010170-00009

[13] Chehadeh W, Kurien SS, Abdella N, et al. Hepatitis C virus 
infection in a population with high incidence of type 2 
diabetes: Impact on diabetes complications. J Infect Public 
Health 2011; 4: 200-6. DOI: 10.1016/j.jiph.2011.05.004

[14] Greca LF, Pinto LC, Rados DR, et al. Clinical features of 
patients with type 2 diabetes mellitus and hepatitis C infection. 
Braz J Med Biol Res 2012; 45: 284-90. DOI: 
10.1590/S0100-879X2012007500013

[15] Goel A, Dani V, Dhawan DK. Chlorpyrifos-induced 
alterations in the activities of carbohydrate metabolizing 
enzymes in rat liver: The role of zinc. Toxicol Lett 2006; 163: 
235-41. DOI: 10.1016/j.toxlet.2005.11.002

[16] Mostafalou S, Eghbal MA, Nili-Ahmadabadi A, et al. 
Biochemical evidence on the potential role of organophos-
phates in hepatic glucose metabolism toward insulin resistance 
through inflammatory signaling and free radical pathways 
Toxicol Ind Health 2012; 28: 840-51. DOI: 
10.1177/0748233711425073

[17] Slotkin TA, Brown KK, Seidler FJ. Developmental exposure 
of rats to chlorpyrifos elicits sex-selective hyperlipidemia and 
hyperinsulinemia in adulthood. Environ Health Perspect 2005; 
113: 1291-4. DOI: 10.1289/ehp.8133

[18] Evangelou E, Ntritsos G, Chondrogiorgi M, et al. Exposure to 
pesticides and diabetes: A systematic review and meta-analy-
sis. Environ Int 2016; 91: 60-8. DOI: 10.1016/j.en-
vint.2016.02.013

[19] Juntarawijit C, Juntarawijit Y. Association between diabetes 
and pesticides: A case-control study among Thai farmers. 
Environ Health Prev Med 2018; 23(1): 3. DOI: 
10.1186/s12199-018-0692-5

[20] Ozmen O, Sahinduran S, Mor F. Pathological and immunohis-
tochemical examinations of the pancreas in subacute endosul-
fan toxicity in rabbits. Pancreas 2010; 39(3): 367-70. DOI: 
10.1097/MPA.0b013e3181bd95d6

[21] Stewart DJ. Pesticide use, habits and health awareness among 
Egyptian farmers. AMBIO 1996; 25: 425-6.

[22] Wessels D, Dana Barr B, Mendola P. Use of biomarkers to 
indicate exposure of children to organophosphate pesticides: 
Implications for a longitudinal study of children's environmen-
tal health. Environ Health Perspect 2003; 111: 1939-46. DOI: 
10.1289/ehp.6179

[23] Repetto R, Baliga SS. Pesticides and the immune system: The 
public health risks. Cent Eur J Public Health 1996; 4(4): 

INTRODUCTION

Diabetes Mellitus (DM) is a serious leading cause of death 
worldwide ranked among the top 10 causes. The incidence 
and prevalence of DM have been growing significantly, 
constituting a major health and socioeconomic burden [1]. 
The high prevalence has made it reach the level of an epidem-
ic. DM is a chronic metabolic disorder of carbohydrate metab-
olism due to either insulin deficiency or inability to respond to 
insulin leading to elevated blood glucose. It has three main 
types: Type 1 DM, type 2 DM (the most common), and gesta-
tional DM. In the long term, if not well-controlled, it may lead 
to serious micro-vascular and macro-vascular complications 
resulting in morbidity and mortality in diabetic patients.

Egypt is a transcontinental country and considered a Mediter-
ranean, North African, and Middle Eastern country. Being 
known as the cradle of civilization, it has one of the longest 
and greatest histories evidenced by the earliest development 
witnessed and documented in ancient Egypt in agriculture, 
urbanization, writing, construction, religion, and even medi-
cine. Thousands of years ago, ancient Egyptians had good 
knowledge about the human body and medicine. Interesting-
ly, the concept of medical specialties is not new. Ancient 
Egypt had physicians who were specializing in certain body 
parts like the head, teeth, eye, or abdomen.

When it comes to the discovery of DM, we must mention the 
ancient Egyptian physician called “Hesy-Ra” who was the 
first to give humanity a hint about DM in 1552 BC. He docu-
mented his description of diabetes symptoms on the Egyptian 
Papyrus.

DM is a dilemma and rapidly-growing problem in Egypt. 
According to UN data, the population of Egypt is estimated at 
102,334,404 in mid-2020. According to the International 
Diabetes Federation (IDF), the prevalence of DM in adults in 
Egypt is 15.2% which may even be underestimated. There-
fore, DM should be studied thoroughly regarding its risk 
factors, prevention, management, and complications. In 
addition, the general population should have awareness and 
sufficient knowledge about all aspects of diabetes.

EPIDEMIOLOGY OF DIABETES IN EGYPT

The available data about the epidemiology of DM in Egypt is 
limited. However, according to IDF, Egypt is ranked ninth in 
the prevalence of DM worldwide, and the number of adult 
diabetic patients was 8,850,400 with a prevalence of 15.2% in 
early 2020. Egypt is one of the countries of IDF Middle East 
and North Africa (MENA) region. According to IDF, the 
MENA region has 55 million patients with DM and by 2045 
this number will double to reach 108 million. Although these 
numbers seem so high, the truth is that 40-50% of patients 
with diabetes or pre-diabetes are undiagnosed. It is expected 
that the number of diabetic patients in Egypt will reach 13.1 
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Abstract: Introduction: The prevalence of diabetes mellitus is rising rapidly in Egypt with major health and socioeconomic consequences. 
The shortage of endocrinologists is another important issue in Egypt that must be taken into consideration.

Objective: To review and discuss the epidemiology, risk factors, and different ways of diabetes care in Egypt. In addition, the aim is also to 
analyze the problem of the shortage of endocrinologists and how it can be solved.

Methods: Searching and reviewing medical literature using PubMed, Google scholar, and some other gray literature from the World Health 
Organization (WHO), International Diabetes Federation (IDF), and Centers for Disease Control and Prevention (CDC).

Results: Egypt is ranked ninth in the prevalence of diabetes worldwide according to IDF with a prevalence of 15.2% in the adult population in 
early 2020. The prevalence is expected to continue rising to more serious levels. This high prevalence is attributed to common risk factors in 
Egypt such as obesity, physical inactivity, chronic hepatitis C infection, pesticides, smoking, and bad eating habits. Moreover, we are in an 
increased demand for more endocrinologists in the Egyptian health care system.

Conclusion: Understanding and avoiding the risk factors of diabetes is a crucial step towards reducing its prevalence and minimizing its 
healthcare and socioeconomic burdens in Egypt. Effective strategies should be applied for proper diabetes management and improving the 
quality of life in diabetic patients. Increasing the number of endocrinologists is also a key element for better diabetes care.

Keywords: Diabetes in Egypt, Diabetes epidemiology, Hepatitis C virus, Obesity, Smoking, Pesticides.

Pesticides

DM is a multi-factorial disease including genetic and environ-
mental elements. The role of environmental chemicals as a 
risk factor cannot be ignored.  Exposure to pesticides used in 
agriculture is a possible risk factor for developing type 2 DM. 
Egypt is ranked as the 5th highest country using pesticides in 
Africa, so the correlation between pesticides and DM must be 
taken into consideration in Egypt [15-17].

A systematic review and meta-analysis of 22 observational 
studies assessing the link between pesticides and type 2 DM 
concluded that there is an association between type 2 DM and 
exposure to organ chlorine, DDT, and heptachlor [18].  

Another population-based case-controlled study was conduct-
ed among farmers in Thailand including 866 cases with DM 
and 1021 healthy controls with adjusting the other DM risk 
factors. It has shown a significant association between 
pesticides exposure and the occurrence of diabetes [19].
 
It has been suggested that pesticides can interfere with normal 
pancreatic function decreasing insulin secretion or damage the 
mitochondria cells [20]. Exposure to pesticides can be 
through two ways; the direct way occurs usually among 
farmers and the indirect way affects most Egyptians due to 
continuous long-term exposure to low amounts of pesticides 
in contaminated food.  Dichlorodiphenyltrichloroethane 
(DDT), which is an organ chlorine compound, Malathion, and 
chlorpyrifos which are organ phosphorus is the most 
commonly used pesticides in Egypt and the high prevalence 
of DM in Egypt in the past years can be due to excessive use 
of these pesticides in agriculture [21-24].   

Smoking 

Smoking is considered a risk factor for type 2 DM. According 
to the 2014 Surgeon General’s Report, the risk of developing 
type 2 DM is much higher in smokers than nonsmokers, and 
this risk increases with increasing the number of cigarettes 
smoked per day. Moreover, smoking reduces the response to 
anti-diabetic treatment and increases the risk of developing 
diabetic complications such as end-stage kidney disease, 
ulcers, amputation, peripheral neuropathy, retinopathy, blind-
ness, coronary artery disease, and stroke [25-32].

The mechanism is that smoking and its chemicals trigger an 
inflammatory condition in the body. This inflammation 
causes cell injury, swelling and consequently interferes with 
proper cell function. In addition, smoking results in oxidative 
stress, which occurs when chemicals present in cigarette 
smoke combine with oxygen in the body generating free 
radicals which lead to tissue damage [33].

Another mechanism is that smoking has been shown to be 

associated with central obesity which, in turn, is a risk factor 
of DM. It was found that smokers usually have higher serum 
cortisol concentrations than nonsmokers. Cortisol is involved 
in central obesity and diabetes.

Despite the high cost of cigarettes, hazards of smoking, and 
the increase in public health education, cigarette smoking is 
still a common serious problem in Egypt. The number of 
smokers in Egypt is about 11 million Egyptians who are over 
15 years old, according to a study recently disclosed by the 
Central Agency for Mobilization and Statistics, according to 
the 2018 population census data. The prevalence of smokers 
among males was 34.2%, compared to 0.2% among females. 
The study also indicates that the number of passive smokers in 
Egypt reaches about 30 million people.

CULTURAL FACTORS PREDISPOSING TO DIABE-
TES

Bad Dietary Habits 

Since Egypt is a Mediterranean country; Egyptians tend to 
follow the Mediterranean diet which mainly consists of 
vegetables, legumes, fruits, and fish, with moderate amounts 
of animal proteins. However, Egyptians consume large quan-
tities of white bread and polished rice that are of high carbo-
hydrate content and high glycemic index. In addition, Egypt is 
among the highest trans-fat consumers worldwide. Trans fat 
causes dyslipidemia by increasing LDL cholesterol and 
decreasing your HDL cholesterol, hence increases the risk of 
type 2 DM.  Trans-fat is found in a variety of food products 
Egyptians consume in large quantities such as margarine, 
cakes, cookies, biscuits, and fried foods. Moreover, junk food 
is a bad phenomenon that is widely spread in cities. Junk food 
is high in calories, salt, and fats with little nutritional value 
leading to central obesity and type 2 DM. On the other hand, 
in rural areas with a higher rate of poverty, their diet mainly 
consists of foods with high carbohydrate and high-fat content 
and fewer animal proteins. The above-mentioned bad dietary 
habits absolutely end by developing type 2 DM in susceptible 
individuals if followed on a frequent basis for a long time.

Decreased Level of Health Awareness 

Many diabetic patients, especially the illiterate and those 
living in rural poor areas, are not aware of the hazards and 
complications of obesity and DM. They are not aware of the 
importance of continuous glucose monitoring, and eye and 
foot examination to screen for complications. There is no 
routine check-up policy or wellness check in Egypt. The first 
line of management of DM is diet control, weight reduction, 
and exercise before starting any medication. However, the 
vast majority of patients do not follow these instructions and 
they are reluctant to change their lifestyle and eating habits. 
Even with medications, non-compliance with anti-diabetic 
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million by 2035 [2, 3]. DM is the main culprit of chronic renal 
failure, blindness, leg amputation, stroke, and myocardial 
infarction in Egypt.

THE ECONOMIC INFLUENCE OF DIABETES IN 
EGYPT

In general, DM is recognized as a major socioeconomic 
burden. Diabetes-related costs are divided into three classes:

Direct: Represents the direct medical cost and the cost of 
health care facilities and hospitals.

Indirect: Refers to the resources lost as a result of illness, in 
the form the time lost as a result of workdays missed (absen-
teeism), decreased productivity at work (presentism), 
decreased workforce participation due to disability, and 
productivity losses due to early retirement and mortality.

Intangible: Refers to the associated changes in the quality of 
life of patients and relatives due to the disease like the cost of 
pain, grief, and suffering on individuals and their families [4]. 

In 2013, the diabetes-related cost in the Middle East region 
was estimated at 13.6 billion dollars (14% of its total health 
care costs). In 2010, Annual cost analysts reported that the 
economic loss of Type 2 DM in Egypt is 1.29 billion dollars 
per year (regardless of the cost associated with pre-diabetes 
and reduced productivity). In comparison with other MENA 
countries, Egypt is the lowest country regarding diabetes-re-
lated expenditure ($116 per patient per year). The general 
spending in other MENA region countries ranges from $160 
to $3000 per patient per year. This is even less than that of 
developed countries which range from $2000 to $7000 per 
patient per year. 

THE MOST COMMON RISK FACTORS IN EGYPT

Obesity

Obesity is the most common risk factor for DM. In obesity, 
especially central obesity, adipose tissue, by different molecu-
lar mechanisms, releases non-esterified fatty acids, pro-in-
flammatory cytokines, glycerol, and hormones that contribute 
to the development of insulin resistance.
 
Egypt is one of the countries with the highest rates of obesity 
in the world, especially women, which affects the health of the 
individual, and costs the state huge sums of money, whether in 
spending on medication or surgeries resulting from the 
complications of obesity. Egypt has the third-highest preva-
lence of obesity in the MENA region, after Saudi Arabia and 
the United Arab Emirates. The prevalence of obesity in Egypt 
is approximately similar to that of the Native American and 
Hispanic populations. In 2008, the Egypt demographic and 

health survey reported that about 50% of Egyptian men and 
65%-80% of Egyptian women are overweight or obese [5]. 
The World Health Organization (WHO) report in 2010 
demonstrated that 30.3% of Egyptian adults are suffering 
from obesity. Obesity in Egypt is a common cause of cardio-
vascular disease, DM, and osteoarthritis. The most common 
risk factors of obesity are hereditary which is non-modifiable 
and bad eating habits and physical inactivity which can be 
controlled.

Lack of Physical Activity/ Sedentary Lifestyle

Lack of physical activity was documented among 81% of the 
4918 households surveyed in Cairo in 1995 [6]. The main 
causes of these findings are lack of awareness and proper 
education about the importance of exercise and limited 
exercise facilities that are not available to everyone, especial-
ly in rural areas. Overcrowding with people and cars makes 
Egyptians avoid walking or running in public areas which 
may be their only option because of limited and expensive 
access to gyms or sports clubs. Vitamin D deficiency is preva-
lent in Egypt due to lack of sun exposure and it is found to be 
associated with obesity and DM [7-10].

Hepatitis C Infection

Egypt has the highest prevalence of chronic hepatitis C infec-
tion in the world. This is due to the campaigns of mass bilhar-
zias is therapy between 1960 and 1980 with intravenous drugs 
using poorly-sterilized needles. This incident leads to the 
transmission of infection among a huge number of Egyptians. 
The Egypt Demographic and Health Survey reported that 
approximately 15% of Egyptians are serologically positive for 
HCV antibodies and 10% have an active infection [11].
  
Type 2 DM is found to be prevalent among patients with 
chronic hepatitis C infection. A study was done on 9841 
persons older than 20 years of age for whom data on HCV 
infection and DM were obtained. It was found that 8.4% had 
type 2 DM and 2.1% were positive for anti-HCV antibodies 
[12]. Chronic hepatitis C infection also increases the risk of 
developing diabetic complications. A study of 438 patients 
with Type 2 DM (113 Egyptians and 325 Kuwaitis) showed 
that poor glycemic control was mostly seen in patients with 
hepatitis C infection [13]. In another cross-sectional study of 
489 patients with Type 2 DM attending an outpatient clinic 
and dialysis unit in Egypt, the prevalence of HCV infection 
was 12.9% among patients attending that outpatient clinic and 
18.7% among patients in the dialysis unit [14].
 
Eradication and early treatment of hepatitis C infection can 
prevent the occurrence of type 2 DM and improve glycemic 
control and reduce the probability of progression to type 2 
DM in patients with pre-diabetes.

MENA: Middle East North Africa.
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INTRODUCTION

Diabetes Mellitus (DM) is a serious leading cause of death 
worldwide ranked among the top 10 causes. The incidence 
and prevalence of DM have been growing significantly, 
constituting a major health and socioeconomic burden [1]. 
The high prevalence has made it reach the level of an epidem-
ic. DM is a chronic metabolic disorder of carbohydrate metab-
olism due to either insulin deficiency or inability to respond to 
insulin leading to elevated blood glucose. It has three main 
types: Type 1 DM, type 2 DM (the most common), and gesta-
tional DM. In the long term, if not well-controlled, it may lead 
to serious micro-vascular and macro-vascular complications 
resulting in morbidity and mortality in diabetic patients.

Egypt is a transcontinental country and considered a Mediter-
ranean, North African, and Middle Eastern country. Being 
known as the cradle of civilization, it has one of the longest 
and greatest histories evidenced by the earliest development 
witnessed and documented in ancient Egypt in agriculture, 
urbanization, writing, construction, religion, and even medi-
cine. Thousands of years ago, ancient Egyptians had good 
knowledge about the human body and medicine. Interesting-
ly, the concept of medical specialties is not new. Ancient 
Egypt had physicians who were specializing in certain body 
parts like the head, teeth, eye, or abdomen.

When it comes to the discovery of DM, we must mention the 
ancient Egyptian physician called “Hesy-Ra” who was the 
first to give humanity a hint about DM in 1552 BC. He docu-
mented his description of diabetes symptoms on the Egyptian 
Papyrus.

DM is a dilemma and rapidly-growing problem in Egypt. 
According to UN data, the population of Egypt is estimated at 
102,334,404 in mid-2020. According to the International 
Diabetes Federation (IDF), the prevalence of DM in adults in 
Egypt is 15.2% which may even be underestimated. There-
fore, DM should be studied thoroughly regarding its risk 
factors, prevention, management, and complications. In 
addition, the general population should have awareness and 
sufficient knowledge about all aspects of diabetes.

EPIDEMIOLOGY OF DIABETES IN EGYPT

The available data about the epidemiology of DM in Egypt is 
limited. However, according to IDF, Egypt is ranked ninth in 
the prevalence of DM worldwide, and the number of adult 
diabetic patients was 8,850,400 with a prevalence of 15.2% in 
early 2020. Egypt is one of the countries of IDF Middle East 
and North Africa (MENA) region. According to IDF, the 
MENA region has 55 million patients with DM and by 2045 
this number will double to reach 108 million. Although these 
numbers seem so high, the truth is that 40-50% of patients 
with diabetes or pre-diabetes are undiagnosed. It is expected 
that the number of diabetic patients in Egypt will reach 13.1 

Pesticides

DM is a multi-factorial disease including genetic and environ-
mental elements. The role of environmental chemicals as a 
risk factor cannot be ignored.  Exposure to pesticides used in 
agriculture is a possible risk factor for developing type 2 DM. 
Egypt is ranked as the 5th highest country using pesticides in 
Africa, so the correlation between pesticides and DM must be 
taken into consideration in Egypt [15-17].

A systematic review and meta-analysis of 22 observational 
studies assessing the link between pesticides and type 2 DM 
concluded that there is an association between type 2 DM and 
exposure to organ chlorine, DDT, and heptachlor [18].  

Another population-based case-controlled study was conduct-
ed among farmers in Thailand including 866 cases with DM 
and 1021 healthy controls with adjusting the other DM risk 
factors. It has shown a significant association between 
pesticides exposure and the occurrence of diabetes [19].
 
It has been suggested that pesticides can interfere with normal 
pancreatic function decreasing insulin secretion or damage the 
mitochondria cells [20]. Exposure to pesticides can be 
through two ways; the direct way occurs usually among 
farmers and the indirect way affects most Egyptians due to 
continuous long-term exposure to low amounts of pesticides 
in contaminated food.  Dichlorodiphenyltrichloroethane 
(DDT), which is an organ chlorine compound, Malathion, and 
chlorpyrifos which are organ phosphorus is the most 
commonly used pesticides in Egypt and the high prevalence 
of DM in Egypt in the past years can be due to excessive use 
of these pesticides in agriculture [21-24].   

Smoking 

Smoking is considered a risk factor for type 2 DM. According 
to the 2014 Surgeon General’s Report, the risk of developing 
type 2 DM is much higher in smokers than nonsmokers, and 
this risk increases with increasing the number of cigarettes 
smoked per day. Moreover, smoking reduces the response to 
anti-diabetic treatment and increases the risk of developing 
diabetic complications such as end-stage kidney disease, 
ulcers, amputation, peripheral neuropathy, retinopathy, blind-
ness, coronary artery disease, and stroke [25-32].

The mechanism is that smoking and its chemicals trigger an 
inflammatory condition in the body. This inflammation 
causes cell injury, swelling and consequently interferes with 
proper cell function. In addition, smoking results in oxidative 
stress, which occurs when chemicals present in cigarette 
smoke combine with oxygen in the body generating free 
radicals which lead to tissue damage [33].

Another mechanism is that smoking has been shown to be 

associated with central obesity which, in turn, is a risk factor 
of DM. It was found that smokers usually have higher serum 
cortisol concentrations than nonsmokers. Cortisol is involved 
in central obesity and diabetes.

Despite the high cost of cigarettes, hazards of smoking, and 
the increase in public health education, cigarette smoking is 
still a common serious problem in Egypt. The number of 
smokers in Egypt is about 11 million Egyptians who are over 
15 years old, according to a study recently disclosed by the 
Central Agency for Mobilization and Statistics, according to 
the 2018 population census data. The prevalence of smokers 
among males was 34.2%, compared to 0.2% among females. 
The study also indicates that the number of passive smokers in 
Egypt reaches about 30 million people.

CULTURAL FACTORS PREDISPOSING TO DIABE-
TES

Bad Dietary Habits 

Since Egypt is a Mediterranean country; Egyptians tend to 
follow the Mediterranean diet which mainly consists of 
vegetables, legumes, fruits, and fish, with moderate amounts 
of animal proteins. However, Egyptians consume large quan-
tities of white bread and polished rice that are of high carbo-
hydrate content and high glycemic index. In addition, Egypt is 
among the highest trans-fat consumers worldwide. Trans fat 
causes dyslipidemia by increasing LDL cholesterol and 
decreasing your HDL cholesterol, hence increases the risk of 
type 2 DM.  Trans-fat is found in a variety of food products 
Egyptians consume in large quantities such as margarine, 
cakes, cookies, biscuits, and fried foods. Moreover, junk food 
is a bad phenomenon that is widely spread in cities. Junk food 
is high in calories, salt, and fats with little nutritional value 
leading to central obesity and type 2 DM. On the other hand, 
in rural areas with a higher rate of poverty, their diet mainly 
consists of foods with high carbohydrate and high-fat content 
and fewer animal proteins. The above-mentioned bad dietary 
habits absolutely end by developing type 2 DM in susceptible 
individuals if followed on a frequent basis for a long time.

Decreased Level of Health Awareness 

Many diabetic patients, especially the illiterate and those 
living in rural poor areas, are not aware of the hazards and 
complications of obesity and DM. They are not aware of the 
importance of continuous glucose monitoring, and eye and 
foot examination to screen for complications. There is no 
routine check-up policy or wellness check in Egypt. The first 
line of management of DM is diet control, weight reduction, 
and exercise before starting any medication. However, the 
vast majority of patients do not follow these instructions and 
they are reluctant to change their lifestyle and eating habits. 
Even with medications, non-compliance with anti-diabetic 
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million by 2035 [2, 3]. DM is the main culprit of chronic renal 
failure, blindness, leg amputation, stroke, and myocardial 
infarction in Egypt.

THE ECONOMIC INFLUENCE OF DIABETES IN 
EGYPT

In general, DM is recognized as a major socioeconomic 
burden. Diabetes-related costs are divided into three classes:

Direct: Represents the direct medical cost and the cost of 
health care facilities and hospitals.

Indirect: Refers to the resources lost as a result of illness, in 
the form the time lost as a result of workdays missed (absen-
teeism), decreased productivity at work (presentism), 
decreased workforce participation due to disability, and 
productivity losses due to early retirement and mortality.

Intangible: Refers to the associated changes in the quality of 
life of patients and relatives due to the disease like the cost of 
pain, grief, and suffering on individuals and their families [4]. 

In 2013, the diabetes-related cost in the Middle East region 
was estimated at 13.6 billion dollars (14% of its total health 
care costs). In 2010, Annual cost analysts reported that the 
economic loss of Type 2 DM in Egypt is 1.29 billion dollars 
per year (regardless of the cost associated with pre-diabetes 
and reduced productivity). In comparison with other MENA 
countries, Egypt is the lowest country regarding diabetes-re-
lated expenditure ($116 per patient per year). The general 
spending in other MENA region countries ranges from $160 
to $3000 per patient per year. This is even less than that of 
developed countries which range from $2000 to $7000 per 
patient per year. 

THE MOST COMMON RISK FACTORS IN EGYPT

Obesity

Obesity is the most common risk factor for DM. In obesity, 
especially central obesity, adipose tissue, by different molecu-
lar mechanisms, releases non-esterified fatty acids, pro-in-
flammatory cytokines, glycerol, and hormones that contribute 
to the development of insulin resistance.
 
Egypt is one of the countries with the highest rates of obesity 
in the world, especially women, which affects the health of the 
individual, and costs the state huge sums of money, whether in 
spending on medication or surgeries resulting from the 
complications of obesity. Egypt has the third-highest preva-
lence of obesity in the MENA region, after Saudi Arabia and 
the United Arab Emirates. The prevalence of obesity in Egypt 
is approximately similar to that of the Native American and 
Hispanic populations. In 2008, the Egypt demographic and 

health survey reported that about 50% of Egyptian men and 
65%-80% of Egyptian women are overweight or obese [5]. 
The World Health Organization (WHO) report in 2010 
demonstrated that 30.3% of Egyptian adults are suffering 
from obesity. Obesity in Egypt is a common cause of cardio-
vascular disease, DM, and osteoarthritis. The most common 
risk factors of obesity are hereditary which is non-modifiable 
and bad eating habits and physical inactivity which can be 
controlled.

Lack of Physical Activity/ Sedentary Lifestyle

Lack of physical activity was documented among 81% of the 
4918 households surveyed in Cairo in 1995 [6]. The main 
causes of these findings are lack of awareness and proper 
education about the importance of exercise and limited 
exercise facilities that are not available to everyone, especial-
ly in rural areas. Overcrowding with people and cars makes 
Egyptians avoid walking or running in public areas which 
may be their only option because of limited and expensive 
access to gyms or sports clubs. Vitamin D deficiency is preva-
lent in Egypt due to lack of sun exposure and it is found to be 
associated with obesity and DM [7-10].

Hepatitis C Infection

Egypt has the highest prevalence of chronic hepatitis C infec-
tion in the world. This is due to the campaigns of mass bilhar-
zias is therapy between 1960 and 1980 with intravenous drugs 
using poorly-sterilized needles. This incident leads to the 
transmission of infection among a huge number of Egyptians. 
The Egypt Demographic and Health Survey reported that 
approximately 15% of Egyptians are serologically positive for 
HCV antibodies and 10% have an active infection [11].
  
Type 2 DM is found to be prevalent among patients with 
chronic hepatitis C infection. A study was done on 9841 
persons older than 20 years of age for whom data on HCV 
infection and DM were obtained. It was found that 8.4% had 
type 2 DM and 2.1% were positive for anti-HCV antibodies 
[12]. Chronic hepatitis C infection also increases the risk of 
developing diabetic complications. A study of 438 patients 
with Type 2 DM (113 Egyptians and 325 Kuwaitis) showed 
that poor glycemic control was mostly seen in patients with 
hepatitis C infection [13]. In another cross-sectional study of 
489 patients with Type 2 DM attending an outpatient clinic 
and dialysis unit in Egypt, the prevalence of HCV infection 
was 12.9% among patients attending that outpatient clinic and 
18.7% among patients in the dialysis unit [14].
 
Eradication and early treatment of hepatitis C infection can 
prevent the occurrence of type 2 DM and improve glycemic 
control and reduce the probability of progression to type 2 
DM in patients with pre-diabetes.

MENA: Middle East North Africa.
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INTRODUCTION

Diabetes Mellitus (DM) is a serious leading cause of death 
worldwide ranked among the top 10 causes. The incidence 
and prevalence of DM have been growing significantly, 
constituting a major health and socioeconomic burden [1]. 
The high prevalence has made it reach the level of an epidem-
ic. DM is a chronic metabolic disorder of carbohydrate metab-
olism due to either insulin deficiency or inability to respond to 
insulin leading to elevated blood glucose. It has three main 
types: Type 1 DM, type 2 DM (the most common), and gesta-
tional DM. In the long term, if not well-controlled, it may lead 
to serious micro-vascular and macro-vascular complications 
resulting in morbidity and mortality in diabetic patients.

Egypt is a transcontinental country and considered a Mediter-
ranean, North African, and Middle Eastern country. Being 
known as the cradle of civilization, it has one of the longest 
and greatest histories evidenced by the earliest development 
witnessed and documented in ancient Egypt in agriculture, 
urbanization, writing, construction, religion, and even medi-
cine. Thousands of years ago, ancient Egyptians had good 
knowledge about the human body and medicine. Interesting-
ly, the concept of medical specialties is not new. Ancient 
Egypt had physicians who were specializing in certain body 
parts like the head, teeth, eye, or abdomen.

When it comes to the discovery of DM, we must mention the 
ancient Egyptian physician called “Hesy-Ra” who was the 
first to give humanity a hint about DM in 1552 BC. He docu-
mented his description of diabetes symptoms on the Egyptian 
Papyrus.

DM is a dilemma and rapidly-growing problem in Egypt. 
According to UN data, the population of Egypt is estimated at 
102,334,404 in mid-2020. According to the International 
Diabetes Federation (IDF), the prevalence of DM in adults in 
Egypt is 15.2% which may even be underestimated. There-
fore, DM should be studied thoroughly regarding its risk 
factors, prevention, management, and complications. In 
addition, the general population should have awareness and 
sufficient knowledge about all aspects of diabetes.

EPIDEMIOLOGY OF DIABETES IN EGYPT

The available data about the epidemiology of DM in Egypt is 
limited. However, according to IDF, Egypt is ranked ninth in 
the prevalence of DM worldwide, and the number of adult 
diabetic patients was 8,850,400 with a prevalence of 15.2% in 
early 2020. Egypt is one of the countries of IDF Middle East 
and North Africa (MENA) region. According to IDF, the 
MENA region has 55 million patients with DM and by 2045 
this number will double to reach 108 million. Although these 
numbers seem so high, the truth is that 40-50% of patients 
with diabetes or pre-diabetes are undiagnosed. It is expected 
that the number of diabetic patients in Egypt will reach 13.1 

Pesticides

DM is a multi-factorial disease including genetic and environ-
mental elements. The role of environmental chemicals as a 
risk factor cannot be ignored.  Exposure to pesticides used in 
agriculture is a possible risk factor for developing type 2 DM. 
Egypt is ranked as the 5th highest country using pesticides in 
Africa, so the correlation between pesticides and DM must be 
taken into consideration in Egypt [15-17].

A systematic review and meta-analysis of 22 observational 
studies assessing the link between pesticides and type 2 DM 
concluded that there is an association between type 2 DM and 
exposure to organ chlorine, DDT, and heptachlor [18].  

Another population-based case-controlled study was conduct-
ed among farmers in Thailand including 866 cases with DM 
and 1021 healthy controls with adjusting the other DM risk 
factors. It has shown a significant association between 
pesticides exposure and the occurrence of diabetes [19].
 
It has been suggested that pesticides can interfere with normal 
pancreatic function decreasing insulin secretion or damage the 
mitochondria cells [20]. Exposure to pesticides can be 
through two ways; the direct way occurs usually among 
farmers and the indirect way affects most Egyptians due to 
continuous long-term exposure to low amounts of pesticides 
in contaminated food.  Dichlorodiphenyltrichloroethane 
(DDT), which is an organ chlorine compound, Malathion, and 
chlorpyrifos which are organ phosphorus is the most 
commonly used pesticides in Egypt and the high prevalence 
of DM in Egypt in the past years can be due to excessive use 
of these pesticides in agriculture [21-24].   

Smoking 

Smoking is considered a risk factor for type 2 DM. According 
to the 2014 Surgeon General’s Report, the risk of developing 
type 2 DM is much higher in smokers than nonsmokers, and 
this risk increases with increasing the number of cigarettes 
smoked per day. Moreover, smoking reduces the response to 
anti-diabetic treatment and increases the risk of developing 
diabetic complications such as end-stage kidney disease, 
ulcers, amputation, peripheral neuropathy, retinopathy, blind-
ness, coronary artery disease, and stroke [25-32].

The mechanism is that smoking and its chemicals trigger an 
inflammatory condition in the body. This inflammation 
causes cell injury, swelling and consequently interferes with 
proper cell function. In addition, smoking results in oxidative 
stress, which occurs when chemicals present in cigarette 
smoke combine with oxygen in the body generating free 
radicals which lead to tissue damage [33].

Another mechanism is that smoking has been shown to be 

associated with central obesity which, in turn, is a risk factor 
of DM. It was found that smokers usually have higher serum 
cortisol concentrations than nonsmokers. Cortisol is involved 
in central obesity and diabetes.

Despite the high cost of cigarettes, hazards of smoking, and 
the increase in public health education, cigarette smoking is 
still a common serious problem in Egypt. The number of 
smokers in Egypt is about 11 million Egyptians who are over 
15 years old, according to a study recently disclosed by the 
Central Agency for Mobilization and Statistics, according to 
the 2018 population census data. The prevalence of smokers 
among males was 34.2%, compared to 0.2% among females. 
The study also indicates that the number of passive smokers in 
Egypt reaches about 30 million people.

CULTURAL FACTORS PREDISPOSING TO DIABE-
TES

Bad Dietary Habits 

Since Egypt is a Mediterranean country; Egyptians tend to 
follow the Mediterranean diet which mainly consists of 
vegetables, legumes, fruits, and fish, with moderate amounts 
of animal proteins. However, Egyptians consume large quan-
tities of white bread and polished rice that are of high carbo-
hydrate content and high glycemic index. In addition, Egypt is 
among the highest trans-fat consumers worldwide. Trans fat 
causes dyslipidemia by increasing LDL cholesterol and 
decreasing your HDL cholesterol, hence increases the risk of 
type 2 DM.  Trans-fat is found in a variety of food products 
Egyptians consume in large quantities such as margarine, 
cakes, cookies, biscuits, and fried foods. Moreover, junk food 
is a bad phenomenon that is widely spread in cities. Junk food 
is high in calories, salt, and fats with little nutritional value 
leading to central obesity and type 2 DM. On the other hand, 
in rural areas with a higher rate of poverty, their diet mainly 
consists of foods with high carbohydrate and high-fat content 
and fewer animal proteins. The above-mentioned bad dietary 
habits absolutely end by developing type 2 DM in susceptible 
individuals if followed on a frequent basis for a long time.

Decreased Level of Health Awareness 

Many diabetic patients, especially the illiterate and those 
living in rural poor areas, are not aware of the hazards and 
complications of obesity and DM. They are not aware of the 
importance of continuous glucose monitoring, and eye and 
foot examination to screen for complications. There is no 
routine check-up policy or wellness check in Egypt. The first 
line of management of DM is diet control, weight reduction, 
and exercise before starting any medication. However, the 
vast majority of patients do not follow these instructions and 
they are reluctant to change their lifestyle and eating habits. 
Even with medications, non-compliance with anti-diabetic 
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million by 2035 [2, 3]. DM is the main culprit of chronic renal 
failure, blindness, leg amputation, stroke, and myocardial 
infarction in Egypt.

THE ECONOMIC INFLUENCE OF DIABETES IN 
EGYPT

In general, DM is recognized as a major socioeconomic 
burden. Diabetes-related costs are divided into three classes:

Direct: Represents the direct medical cost and the cost of 
health care facilities and hospitals.

Indirect: Refers to the resources lost as a result of illness, in 
the form the time lost as a result of workdays missed (absen-
teeism), decreased productivity at work (presentism), 
decreased workforce participation due to disability, and 
productivity losses due to early retirement and mortality.

Intangible: Refers to the associated changes in the quality of 
life of patients and relatives due to the disease like the cost of 
pain, grief, and suffering on individuals and their families [4]. 

In 2013, the diabetes-related cost in the Middle East region 
was estimated at 13.6 billion dollars (14% of its total health 
care costs). In 2010, Annual cost analysts reported that the 
economic loss of Type 2 DM in Egypt is 1.29 billion dollars 
per year (regardless of the cost associated with pre-diabetes 
and reduced productivity). In comparison with other MENA 
countries, Egypt is the lowest country regarding diabetes-re-
lated expenditure ($116 per patient per year). The general 
spending in other MENA region countries ranges from $160 
to $3000 per patient per year. This is even less than that of 
developed countries which range from $2000 to $7000 per 
patient per year. 

THE MOST COMMON RISK FACTORS IN EGYPT

Obesity

Obesity is the most common risk factor for DM. In obesity, 
especially central obesity, adipose tissue, by different molecu-
lar mechanisms, releases non-esterified fatty acids, pro-in-
flammatory cytokines, glycerol, and hormones that contribute 
to the development of insulin resistance.
 
Egypt is one of the countries with the highest rates of obesity 
in the world, especially women, which affects the health of the 
individual, and costs the state huge sums of money, whether in 
spending on medication or surgeries resulting from the 
complications of obesity. Egypt has the third-highest preva-
lence of obesity in the MENA region, after Saudi Arabia and 
the United Arab Emirates. The prevalence of obesity in Egypt 
is approximately similar to that of the Native American and 
Hispanic populations. In 2008, the Egypt demographic and 

health survey reported that about 50% of Egyptian men and 
65%-80% of Egyptian women are overweight or obese [5]. 
The World Health Organization (WHO) report in 2010 
demonstrated that 30.3% of Egyptian adults are suffering 
from obesity. Obesity in Egypt is a common cause of cardio-
vascular disease, DM, and osteoarthritis. The most common 
risk factors of obesity are hereditary which is non-modifiable 
and bad eating habits and physical inactivity which can be 
controlled.

Lack of Physical Activity/ Sedentary Lifestyle

Lack of physical activity was documented among 81% of the 
4918 households surveyed in Cairo in 1995 [6]. The main 
causes of these findings are lack of awareness and proper 
education about the importance of exercise and limited 
exercise facilities that are not available to everyone, especial-
ly in rural areas. Overcrowding with people and cars makes 
Egyptians avoid walking or running in public areas which 
may be their only option because of limited and expensive 
access to gyms or sports clubs. Vitamin D deficiency is preva-
lent in Egypt due to lack of sun exposure and it is found to be 
associated with obesity and DM [7-10].

Hepatitis C Infection

Egypt has the highest prevalence of chronic hepatitis C infec-
tion in the world. This is due to the campaigns of mass bilhar-
zias is therapy between 1960 and 1980 with intravenous drugs 
using poorly-sterilized needles. This incident leads to the 
transmission of infection among a huge number of Egyptians. 
The Egypt Demographic and Health Survey reported that 
approximately 15% of Egyptians are serologically positive for 
HCV antibodies and 10% have an active infection [11].
  
Type 2 DM is found to be prevalent among patients with 
chronic hepatitis C infection. A study was done on 9841 
persons older than 20 years of age for whom data on HCV 
infection and DM were obtained. It was found that 8.4% had 
type 2 DM and 2.1% were positive for anti-HCV antibodies 
[12]. Chronic hepatitis C infection also increases the risk of 
developing diabetic complications. A study of 438 patients 
with Type 2 DM (113 Egyptians and 325 Kuwaitis) showed 
that poor glycemic control was mostly seen in patients with 
hepatitis C infection [13]. In another cross-sectional study of 
489 patients with Type 2 DM attending an outpatient clinic 
and dialysis unit in Egypt, the prevalence of HCV infection 
was 12.9% among patients attending that outpatient clinic and 
18.7% among patients in the dialysis unit [14].
 
Eradication and early treatment of hepatitis C infection can 
prevent the occurrence of type 2 DM and improve glycemic 
control and reduce the probability of progression to type 2 
DM in patients with pre-diabetes.

drugs is common in Egypt in the form of missing some doses, 
overdosing, or taking some chemicals or herbs prescribed by 
a friend or someone, not a physician. Except in very few 
centers, there is no policy in governmental hospitals for 
regular follow-up and evaluation of diabetic patients in terms 
of their hemoglobin A1C level, eye, foot, or kidney function. 
Patients visit the governmental hospitals only for requesting 
the medication for free or less cost, and the majority of 
patients go to private clinics where they can find better health 
service and care than that of government hospitals but with 
expensive cost. Because of the high cost of private practice, 
patients rarely perform regular check-up or evaluation. All 
those discussed problems make glycemic control a pretty 
challenging issue in Egypt.

SHORTAGE OF ENDOCRINOLOGISTS IN EGYPT

In general, Egypt suffers from a big problem regarding the 
shortage of doctors. The Egyptian Medical Syndicate reports 
that half the Egyptian physicians, or 110,000 out of 220,000 
registered doctors, have left the country. This is attributed to 
several causes such as the inconvenient workplace, very low 
salaries, and insufficient medical facilities. According to the 
World Bank, there are 8 physicians for every 1000 persons in 
Egypt.

Among all medical specialties, endocrinology is the most 
common specialty with a significant shortage of specialists in 
Egypt. Endocrinologists are those physicians who specialize 
in diagnosing and treating the various hormonal and endo-
crine system disorders such as DM, obesity, lipid disorders, 
thyroid dysfunction, infertility, adrenal gland disorders and, 
metabolic abnormalities, bone and growth disorders. The 
prevalence of DM, as well as other common endocrine diseas-
es like osteoporosis and infertility, is rising remarkably, 
putting the health care system in urgent need of more and 
more endocrinologists.

The main cause of such a shortage of endocrinologists, in 
particular, is that there are very limited places offering endo-
crinology fellowship training after internal medicine residen-
cy. Hence, the ministry of health has to address this problem 
by increasing the postgraduate seats in internal medicine and 
endocrinology fellowship. Opening more private medical 
universities will not solve the problem as long as the circum-
stances which oblige the physicians to leave and the limited 
spots of endocrinology training are not well-addressed.

HOW TO HANDLE DIABETES MELLITUS IN A 
BETTER WAY IN EGYPT

1. The ministry of health, through public health insurance, 
should establish a screening and follow-up program for 
diabetic patients at the governmental and university 
hospitals. It should also provide glucose monitoring 

devices at an affordable cost.
2. Increasing the public awareness about healthy lifestyle, 

obesity control, DM prevention, and good nutrition 
through proper health education at schools, universities, 
and mass media.

3. Physicians should communicate with patients in an empa-
thetic way, encourage them to discuss their concerns 
freely, engage them in the management plan, and design a 
convenient DM management program that is suitable for 
each patient and help them to be compliant with.

4. Including certified diabetes educator and register 
dietician, and well-trained primary care physicians in the 
management of diabetic patients to overcome this meta-
bolic pandemic.

5. Early treatment and eradication of hepatitis C infection.
6. Regulation of pesticides use in agriculture, providing 

protective equipment for farmers or any person in direct 
contact with pesticides, and surveying of pesticides 
remnants in food and water. In addition, education about 
the proper way of handling these pesticides and how to 
avoid their hazards is necessary.

7. Introduction of the concept of “telemedicine” can be 
effective in improving the care of diabetic patients 
through facilitating the interaction between physicians 
and patients.

8. The government should increase the seats of endocrinolo-
gy training and fellowship to increase the number of 
endocrinologists who are the best to manage DM.

CONCLUSION

DM is recognized as a modern epidemic worldwide and it is a 
major health care issue in Egypt. The prevalence of DM is 
duplicating over years reaching scary numbers. Therefore, it 
is worth paying attention to the risk factors that are commonly 
present in Egyptian society and contributed to this inflating 
problem. Obesity, sedentary lifestyle, hepatitis C infection, 
pesticides, smoking, and bad eating habits are the main 
culprits of the rapidly rising prevalence of DM that require 
effective strategies for DM care as well as collaboration 
between people, physicians, and government.

With a rising prevalence of several endocrinal diseases, it is 
important to shed the light on the shortage of endocrinology 
specialists as a major issue that is faced globally and particu-
larly in Egypt. Providing Egypt’s health care system with a 
good number of endocrinologists will have a great impact on 
DM care and other endocrine disorders.
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IDF: International Diabetes Federation.
CDC: Centers for Disease Control and Prevention. 
DM: Diabetes Mellitus. 
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INTRODUCTION

Diabetes Mellitus (DM) is a serious leading cause of death 
worldwide ranked among the top 10 causes. The incidence 
and prevalence of DM have been growing significantly, 
constituting a major health and socioeconomic burden [1]. 
The high prevalence has made it reach the level of an epidem-
ic. DM is a chronic metabolic disorder of carbohydrate metab-
olism due to either insulin deficiency or inability to respond to 
insulin leading to elevated blood glucose. It has three main 
types: Type 1 DM, type 2 DM (the most common), and gesta-
tional DM. In the long term, if not well-controlled, it may lead 
to serious micro-vascular and macro-vascular complications 
resulting in morbidity and mortality in diabetic patients.

Egypt is a transcontinental country and considered a Mediter-
ranean, North African, and Middle Eastern country. Being 
known as the cradle of civilization, it has one of the longest 
and greatest histories evidenced by the earliest development 
witnessed and documented in ancient Egypt in agriculture, 
urbanization, writing, construction, religion, and even medi-
cine. Thousands of years ago, ancient Egyptians had good 
knowledge about the human body and medicine. Interesting-
ly, the concept of medical specialties is not new. Ancient 
Egypt had physicians who were specializing in certain body 
parts like the head, teeth, eye, or abdomen.

When it comes to the discovery of DM, we must mention the 
ancient Egyptian physician called “Hesy-Ra” who was the 
first to give humanity a hint about DM in 1552 BC. He docu-
mented his description of diabetes symptoms on the Egyptian 
Papyrus.

DM is a dilemma and rapidly-growing problem in Egypt. 
According to UN data, the population of Egypt is estimated at 
102,334,404 in mid-2020. According to the International 
Diabetes Federation (IDF), the prevalence of DM in adults in 
Egypt is 15.2% which may even be underestimated. There-
fore, DM should be studied thoroughly regarding its risk 
factors, prevention, management, and complications. In 
addition, the general population should have awareness and 
sufficient knowledge about all aspects of diabetes.

EPIDEMIOLOGY OF DIABETES IN EGYPT

The available data about the epidemiology of DM in Egypt is 
limited. However, according to IDF, Egypt is ranked ninth in 
the prevalence of DM worldwide, and the number of adult 
diabetic patients was 8,850,400 with a prevalence of 15.2% in 
early 2020. Egypt is one of the countries of IDF Middle East 
and North Africa (MENA) region. According to IDF, the 
MENA region has 55 million patients with DM and by 2045 
this number will double to reach 108 million. Although these 
numbers seem so high, the truth is that 40-50% of patients 
with diabetes or pre-diabetes are undiagnosed. It is expected 
that the number of diabetic patients in Egypt will reach 13.1 

Pesticides

DM is a multi-factorial disease including genetic and environ-
mental elements. The role of environmental chemicals as a 
risk factor cannot be ignored.  Exposure to pesticides used in 
agriculture is a possible risk factor for developing type 2 DM. 
Egypt is ranked as the 5th highest country using pesticides in 
Africa, so the correlation between pesticides and DM must be 
taken into consideration in Egypt [15-17].

A systematic review and meta-analysis of 22 observational 
studies assessing the link between pesticides and type 2 DM 
concluded that there is an association between type 2 DM and 
exposure to organ chlorine, DDT, and heptachlor [18].  

Another population-based case-controlled study was conduct-
ed among farmers in Thailand including 866 cases with DM 
and 1021 healthy controls with adjusting the other DM risk 
factors. It has shown a significant association between 
pesticides exposure and the occurrence of diabetes [19].
 
It has been suggested that pesticides can interfere with normal 
pancreatic function decreasing insulin secretion or damage the 
mitochondria cells [20]. Exposure to pesticides can be 
through two ways; the direct way occurs usually among 
farmers and the indirect way affects most Egyptians due to 
continuous long-term exposure to low amounts of pesticides 
in contaminated food.  Dichlorodiphenyltrichloroethane 
(DDT), which is an organ chlorine compound, Malathion, and 
chlorpyrifos which are organ phosphorus is the most 
commonly used pesticides in Egypt and the high prevalence 
of DM in Egypt in the past years can be due to excessive use 
of these pesticides in agriculture [21-24].   

Smoking 

Smoking is considered a risk factor for type 2 DM. According 
to the 2014 Surgeon General’s Report, the risk of developing 
type 2 DM is much higher in smokers than nonsmokers, and 
this risk increases with increasing the number of cigarettes 
smoked per day. Moreover, smoking reduces the response to 
anti-diabetic treatment and increases the risk of developing 
diabetic complications such as end-stage kidney disease, 
ulcers, amputation, peripheral neuropathy, retinopathy, blind-
ness, coronary artery disease, and stroke [25-32].

The mechanism is that smoking and its chemicals trigger an 
inflammatory condition in the body. This inflammation 
causes cell injury, swelling and consequently interferes with 
proper cell function. In addition, smoking results in oxidative 
stress, which occurs when chemicals present in cigarette 
smoke combine with oxygen in the body generating free 
radicals which lead to tissue damage [33].

Another mechanism is that smoking has been shown to be 

associated with central obesity which, in turn, is a risk factor 
of DM. It was found that smokers usually have higher serum 
cortisol concentrations than nonsmokers. Cortisol is involved 
in central obesity and diabetes.

Despite the high cost of cigarettes, hazards of smoking, and 
the increase in public health education, cigarette smoking is 
still a common serious problem in Egypt. The number of 
smokers in Egypt is about 11 million Egyptians who are over 
15 years old, according to a study recently disclosed by the 
Central Agency for Mobilization and Statistics, according to 
the 2018 population census data. The prevalence of smokers 
among males was 34.2%, compared to 0.2% among females. 
The study also indicates that the number of passive smokers in 
Egypt reaches about 30 million people.

CULTURAL FACTORS PREDISPOSING TO DIABE-
TES

Bad Dietary Habits 

Since Egypt is a Mediterranean country; Egyptians tend to 
follow the Mediterranean diet which mainly consists of 
vegetables, legumes, fruits, and fish, with moderate amounts 
of animal proteins. However, Egyptians consume large quan-
tities of white bread and polished rice that are of high carbo-
hydrate content and high glycemic index. In addition, Egypt is 
among the highest trans-fat consumers worldwide. Trans fat 
causes dyslipidemia by increasing LDL cholesterol and 
decreasing your HDL cholesterol, hence increases the risk of 
type 2 DM.  Trans-fat is found in a variety of food products 
Egyptians consume in large quantities such as margarine, 
cakes, cookies, biscuits, and fried foods. Moreover, junk food 
is a bad phenomenon that is widely spread in cities. Junk food 
is high in calories, salt, and fats with little nutritional value 
leading to central obesity and type 2 DM. On the other hand, 
in rural areas with a higher rate of poverty, their diet mainly 
consists of foods with high carbohydrate and high-fat content 
and fewer animal proteins. The above-mentioned bad dietary 
habits absolutely end by developing type 2 DM in susceptible 
individuals if followed on a frequent basis for a long time.

Decreased Level of Health Awareness 

Many diabetic patients, especially the illiterate and those 
living in rural poor areas, are not aware of the hazards and 
complications of obesity and DM. They are not aware of the 
importance of continuous glucose monitoring, and eye and 
foot examination to screen for complications. There is no 
routine check-up policy or wellness check in Egypt. The first 
line of management of DM is diet control, weight reduction, 
and exercise before starting any medication. However, the 
vast majority of patients do not follow these instructions and 
they are reluctant to change their lifestyle and eating habits. 
Even with medications, non-compliance with anti-diabetic 
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million by 2035 [2, 3]. DM is the main culprit of chronic renal 
failure, blindness, leg amputation, stroke, and myocardial 
infarction in Egypt.

THE ECONOMIC INFLUENCE OF DIABETES IN 
EGYPT

In general, DM is recognized as a major socioeconomic 
burden. Diabetes-related costs are divided into three classes:

Direct: Represents the direct medical cost and the cost of 
health care facilities and hospitals.

Indirect: Refers to the resources lost as a result of illness, in 
the form the time lost as a result of workdays missed (absen-
teeism), decreased productivity at work (presentism), 
decreased workforce participation due to disability, and 
productivity losses due to early retirement and mortality.

Intangible: Refers to the associated changes in the quality of 
life of patients and relatives due to the disease like the cost of 
pain, grief, and suffering on individuals and their families [4]. 

In 2013, the diabetes-related cost in the Middle East region 
was estimated at 13.6 billion dollars (14% of its total health 
care costs). In 2010, Annual cost analysts reported that the 
economic loss of Type 2 DM in Egypt is 1.29 billion dollars 
per year (regardless of the cost associated with pre-diabetes 
and reduced productivity). In comparison with other MENA 
countries, Egypt is the lowest country regarding diabetes-re-
lated expenditure ($116 per patient per year). The general 
spending in other MENA region countries ranges from $160 
to $3000 per patient per year. This is even less than that of 
developed countries which range from $2000 to $7000 per 
patient per year. 

THE MOST COMMON RISK FACTORS IN EGYPT

Obesity

Obesity is the most common risk factor for DM. In obesity, 
especially central obesity, adipose tissue, by different molecu-
lar mechanisms, releases non-esterified fatty acids, pro-in-
flammatory cytokines, glycerol, and hormones that contribute 
to the development of insulin resistance.
 
Egypt is one of the countries with the highest rates of obesity 
in the world, especially women, which affects the health of the 
individual, and costs the state huge sums of money, whether in 
spending on medication or surgeries resulting from the 
complications of obesity. Egypt has the third-highest preva-
lence of obesity in the MENA region, after Saudi Arabia and 
the United Arab Emirates. The prevalence of obesity in Egypt 
is approximately similar to that of the Native American and 
Hispanic populations. In 2008, the Egypt demographic and 

health survey reported that about 50% of Egyptian men and 
65%-80% of Egyptian women are overweight or obese [5]. 
The World Health Organization (WHO) report in 2010 
demonstrated that 30.3% of Egyptian adults are suffering 
from obesity. Obesity in Egypt is a common cause of cardio-
vascular disease, DM, and osteoarthritis. The most common 
risk factors of obesity are hereditary which is non-modifiable 
and bad eating habits and physical inactivity which can be 
controlled.

Lack of Physical Activity/ Sedentary Lifestyle

Lack of physical activity was documented among 81% of the 
4918 households surveyed in Cairo in 1995 [6]. The main 
causes of these findings are lack of awareness and proper 
education about the importance of exercise and limited 
exercise facilities that are not available to everyone, especial-
ly in rural areas. Overcrowding with people and cars makes 
Egyptians avoid walking or running in public areas which 
may be their only option because of limited and expensive 
access to gyms or sports clubs. Vitamin D deficiency is preva-
lent in Egypt due to lack of sun exposure and it is found to be 
associated with obesity and DM [7-10].

Hepatitis C Infection

Egypt has the highest prevalence of chronic hepatitis C infec-
tion in the world. This is due to the campaigns of mass bilhar-
zias is therapy between 1960 and 1980 with intravenous drugs 
using poorly-sterilized needles. This incident leads to the 
transmission of infection among a huge number of Egyptians. 
The Egypt Demographic and Health Survey reported that 
approximately 15% of Egyptians are serologically positive for 
HCV antibodies and 10% have an active infection [11].
  
Type 2 DM is found to be prevalent among patients with 
chronic hepatitis C infection. A study was done on 9841 
persons older than 20 years of age for whom data on HCV 
infection and DM were obtained. It was found that 8.4% had 
type 2 DM and 2.1% were positive for anti-HCV antibodies 
[12]. Chronic hepatitis C infection also increases the risk of 
developing diabetic complications. A study of 438 patients 
with Type 2 DM (113 Egyptians and 325 Kuwaitis) showed 
that poor glycemic control was mostly seen in patients with 
hepatitis C infection [13]. In another cross-sectional study of 
489 patients with Type 2 DM attending an outpatient clinic 
and dialysis unit in Egypt, the prevalence of HCV infection 
was 12.9% among patients attending that outpatient clinic and 
18.7% among patients in the dialysis unit [14].
 
Eradication and early treatment of hepatitis C infection can 
prevent the occurrence of type 2 DM and improve glycemic 
control and reduce the probability of progression to type 2 
DM in patients with pre-diabetes.

MENA: Middle East North Africa.
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INTRODUCTION

Diabetes Mellitus (DM) is a serious leading cause of death 
worldwide ranked among the top 10 causes. The incidence 
and prevalence of DM have been growing significantly, 
constituting a major health and socioeconomic burden [1]. 
The high prevalence has made it reach the level of an epidem-
ic. DM is a chronic metabolic disorder of carbohydrate metab-
olism due to either insulin deficiency or inability to respond to 
insulin leading to elevated blood glucose. It has three main 
types: Type 1 DM, type 2 DM (the most common), and gesta-
tional DM. In the long term, if not well-controlled, it may lead 
to serious micro-vascular and macro-vascular complications 
resulting in morbidity and mortality in diabetic patients.

Egypt is a transcontinental country and considered a Mediter-
ranean, North African, and Middle Eastern country. Being 
known as the cradle of civilization, it has one of the longest 
and greatest histories evidenced by the earliest development 
witnessed and documented in ancient Egypt in agriculture, 
urbanization, writing, construction, religion, and even medi-
cine. Thousands of years ago, ancient Egyptians had good 
knowledge about the human body and medicine. Interesting-
ly, the concept of medical specialties is not new. Ancient 
Egypt had physicians who were specializing in certain body 
parts like the head, teeth, eye, or abdomen.

When it comes to the discovery of DM, we must mention the 
ancient Egyptian physician called “Hesy-Ra” who was the 
first to give humanity a hint about DM in 1552 BC. He docu-
mented his description of diabetes symptoms on the Egyptian 
Papyrus.

DM is a dilemma and rapidly-growing problem in Egypt. 
According to UN data, the population of Egypt is estimated at 
102,334,404 in mid-2020. According to the International 
Diabetes Federation (IDF), the prevalence of DM in adults in 
Egypt is 15.2% which may even be underestimated. There-
fore, DM should be studied thoroughly regarding its risk 
factors, prevention, management, and complications. In 
addition, the general population should have awareness and 
sufficient knowledge about all aspects of diabetes.

EPIDEMIOLOGY OF DIABETES IN EGYPT

The available data about the epidemiology of DM in Egypt is 
limited. However, according to IDF, Egypt is ranked ninth in 
the prevalence of DM worldwide, and the number of adult 
diabetic patients was 8,850,400 with a prevalence of 15.2% in 
early 2020. Egypt is one of the countries of IDF Middle East 
and North Africa (MENA) region. According to IDF, the 
MENA region has 55 million patients with DM and by 2045 
this number will double to reach 108 million. Although these 
numbers seem so high, the truth is that 40-50% of patients 
with diabetes or pre-diabetes are undiagnosed. It is expected 
that the number of diabetic patients in Egypt will reach 13.1 

Pesticides

DM is a multi-factorial disease including genetic and environ-
mental elements. The role of environmental chemicals as a 
risk factor cannot be ignored.  Exposure to pesticides used in 
agriculture is a possible risk factor for developing type 2 DM. 
Egypt is ranked as the 5th highest country using pesticides in 
Africa, so the correlation between pesticides and DM must be 
taken into consideration in Egypt [15-17].

A systematic review and meta-analysis of 22 observational 
studies assessing the link between pesticides and type 2 DM 
concluded that there is an association between type 2 DM and 
exposure to organ chlorine, DDT, and heptachlor [18].  

Another population-based case-controlled study was conduct-
ed among farmers in Thailand including 866 cases with DM 
and 1021 healthy controls with adjusting the other DM risk 
factors. It has shown a significant association between 
pesticides exposure and the occurrence of diabetes [19].
 
It has been suggested that pesticides can interfere with normal 
pancreatic function decreasing insulin secretion or damage the 
mitochondria cells [20]. Exposure to pesticides can be 
through two ways; the direct way occurs usually among 
farmers and the indirect way affects most Egyptians due to 
continuous long-term exposure to low amounts of pesticides 
in contaminated food.  Dichlorodiphenyltrichloroethane 
(DDT), which is an organ chlorine compound, Malathion, and 
chlorpyrifos which are organ phosphorus is the most 
commonly used pesticides in Egypt and the high prevalence 
of DM in Egypt in the past years can be due to excessive use 
of these pesticides in agriculture [21-24].   

Smoking 

Smoking is considered a risk factor for type 2 DM. According 
to the 2014 Surgeon General’s Report, the risk of developing 
type 2 DM is much higher in smokers than nonsmokers, and 
this risk increases with increasing the number of cigarettes 
smoked per day. Moreover, smoking reduces the response to 
anti-diabetic treatment and increases the risk of developing 
diabetic complications such as end-stage kidney disease, 
ulcers, amputation, peripheral neuropathy, retinopathy, blind-
ness, coronary artery disease, and stroke [25-32].

The mechanism is that smoking and its chemicals trigger an 
inflammatory condition in the body. This inflammation 
causes cell injury, swelling and consequently interferes with 
proper cell function. In addition, smoking results in oxidative 
stress, which occurs when chemicals present in cigarette 
smoke combine with oxygen in the body generating free 
radicals which lead to tissue damage [33].

Another mechanism is that smoking has been shown to be 

associated with central obesity which, in turn, is a risk factor 
of DM. It was found that smokers usually have higher serum 
cortisol concentrations than nonsmokers. Cortisol is involved 
in central obesity and diabetes.

Despite the high cost of cigarettes, hazards of smoking, and 
the increase in public health education, cigarette smoking is 
still a common serious problem in Egypt. The number of 
smokers in Egypt is about 11 million Egyptians who are over 
15 years old, according to a study recently disclosed by the 
Central Agency for Mobilization and Statistics, according to 
the 2018 population census data. The prevalence of smokers 
among males was 34.2%, compared to 0.2% among females. 
The study also indicates that the number of passive smokers in 
Egypt reaches about 30 million people.

CULTURAL FACTORS PREDISPOSING TO DIABE-
TES

Bad Dietary Habits 

Since Egypt is a Mediterranean country; Egyptians tend to 
follow the Mediterranean diet which mainly consists of 
vegetables, legumes, fruits, and fish, with moderate amounts 
of animal proteins. However, Egyptians consume large quan-
tities of white bread and polished rice that are of high carbo-
hydrate content and high glycemic index. In addition, Egypt is 
among the highest trans-fat consumers worldwide. Trans fat 
causes dyslipidemia by increasing LDL cholesterol and 
decreasing your HDL cholesterol, hence increases the risk of 
type 2 DM.  Trans-fat is found in a variety of food products 
Egyptians consume in large quantities such as margarine, 
cakes, cookies, biscuits, and fried foods. Moreover, junk food 
is a bad phenomenon that is widely spread in cities. Junk food 
is high in calories, salt, and fats with little nutritional value 
leading to central obesity and type 2 DM. On the other hand, 
in rural areas with a higher rate of poverty, their diet mainly 
consists of foods with high carbohydrate and high-fat content 
and fewer animal proteins. The above-mentioned bad dietary 
habits absolutely end by developing type 2 DM in susceptible 
individuals if followed on a frequent basis for a long time.

Decreased Level of Health Awareness 

Many diabetic patients, especially the illiterate and those 
living in rural poor areas, are not aware of the hazards and 
complications of obesity and DM. They are not aware of the 
importance of continuous glucose monitoring, and eye and 
foot examination to screen for complications. There is no 
routine check-up policy or wellness check in Egypt. The first 
line of management of DM is diet control, weight reduction, 
and exercise before starting any medication. However, the 
vast majority of patients do not follow these instructions and 
they are reluctant to change their lifestyle and eating habits. 
Even with medications, non-compliance with anti-diabetic 
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million by 2035 [2, 3]. DM is the main culprit of chronic renal 
failure, blindness, leg amputation, stroke, and myocardial 
infarction in Egypt.

THE ECONOMIC INFLUENCE OF DIABETES IN 
EGYPT

In general, DM is recognized as a major socioeconomic 
burden. Diabetes-related costs are divided into three classes:

Direct: Represents the direct medical cost and the cost of 
health care facilities and hospitals.

Indirect: Refers to the resources lost as a result of illness, in 
the form the time lost as a result of workdays missed (absen-
teeism), decreased productivity at work (presentism), 
decreased workforce participation due to disability, and 
productivity losses due to early retirement and mortality.

Intangible: Refers to the associated changes in the quality of 
life of patients and relatives due to the disease like the cost of 
pain, grief, and suffering on individuals and their families [4]. 

In 2013, the diabetes-related cost in the Middle East region 
was estimated at 13.6 billion dollars (14% of its total health 
care costs). In 2010, Annual cost analysts reported that the 
economic loss of Type 2 DM in Egypt is 1.29 billion dollars 
per year (regardless of the cost associated with pre-diabetes 
and reduced productivity). In comparison with other MENA 
countries, Egypt is the lowest country regarding diabetes-re-
lated expenditure ($116 per patient per year). The general 
spending in other MENA region countries ranges from $160 
to $3000 per patient per year. This is even less than that of 
developed countries which range from $2000 to $7000 per 
patient per year. 

THE MOST COMMON RISK FACTORS IN EGYPT

Obesity

Obesity is the most common risk factor for DM. In obesity, 
especially central obesity, adipose tissue, by different molecu-
lar mechanisms, releases non-esterified fatty acids, pro-in-
flammatory cytokines, glycerol, and hormones that contribute 
to the development of insulin resistance.
 
Egypt is one of the countries with the highest rates of obesity 
in the world, especially women, which affects the health of the 
individual, and costs the state huge sums of money, whether in 
spending on medication or surgeries resulting from the 
complications of obesity. Egypt has the third-highest preva-
lence of obesity in the MENA region, after Saudi Arabia and 
the United Arab Emirates. The prevalence of obesity in Egypt 
is approximately similar to that of the Native American and 
Hispanic populations. In 2008, the Egypt demographic and 

health survey reported that about 50% of Egyptian men and 
65%-80% of Egyptian women are overweight or obese [5]. 
The World Health Organization (WHO) report in 2010 
demonstrated that 30.3% of Egyptian adults are suffering 
from obesity. Obesity in Egypt is a common cause of cardio-
vascular disease, DM, and osteoarthritis. The most common 
risk factors of obesity are hereditary which is non-modifiable 
and bad eating habits and physical inactivity which can be 
controlled.

Lack of Physical Activity/ Sedentary Lifestyle

Lack of physical activity was documented among 81% of the 
4918 households surveyed in Cairo in 1995 [6]. The main 
causes of these findings are lack of awareness and proper 
education about the importance of exercise and limited 
exercise facilities that are not available to everyone, especial-
ly in rural areas. Overcrowding with people and cars makes 
Egyptians avoid walking or running in public areas which 
may be their only option because of limited and expensive 
access to gyms or sports clubs. Vitamin D deficiency is preva-
lent in Egypt due to lack of sun exposure and it is found to be 
associated with obesity and DM [7-10].

Hepatitis C Infection

Egypt has the highest prevalence of chronic hepatitis C infec-
tion in the world. This is due to the campaigns of mass bilhar-
zias is therapy between 1960 and 1980 with intravenous drugs 
using poorly-sterilized needles. This incident leads to the 
transmission of infection among a huge number of Egyptians. 
The Egypt Demographic and Health Survey reported that 
approximately 15% of Egyptians are serologically positive for 
HCV antibodies and 10% have an active infection [11].
  
Type 2 DM is found to be prevalent among patients with 
chronic hepatitis C infection. A study was done on 9841 
persons older than 20 years of age for whom data on HCV 
infection and DM were obtained. It was found that 8.4% had 
type 2 DM and 2.1% were positive for anti-HCV antibodies 
[12]. Chronic hepatitis C infection also increases the risk of 
developing diabetic complications. A study of 438 patients 
with Type 2 DM (113 Egyptians and 325 Kuwaitis) showed 
that poor glycemic control was mostly seen in patients with 
hepatitis C infection [13]. In another cross-sectional study of 
489 patients with Type 2 DM attending an outpatient clinic 
and dialysis unit in Egypt, the prevalence of HCV infection 
was 12.9% among patients attending that outpatient clinic and 
18.7% among patients in the dialysis unit [14].
 
Eradication and early treatment of hepatitis C infection can 
prevent the occurrence of type 2 DM and improve glycemic 
control and reduce the probability of progression to type 2 
DM in patients with pre-diabetes.

MENA: Middle East North Africa.
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INTRODUCTION

Diabetes Mellitus (DM) is a serious leading cause of death 
worldwide ranked among the top 10 causes. The incidence 
and prevalence of DM have been growing significantly, 
constituting a major health and socioeconomic burden [1]. 
The high prevalence has made it reach the level of an epidem-
ic. DM is a chronic metabolic disorder of carbohydrate metab-
olism due to either insulin deficiency or inability to respond to 
insulin leading to elevated blood glucose. It has three main 
types: Type 1 DM, type 2 DM (the most common), and gesta-
tional DM. In the long term, if not well-controlled, it may lead 
to serious micro-vascular and macro-vascular complications 
resulting in morbidity and mortality in diabetic patients.

Egypt is a transcontinental country and considered a Mediter-
ranean, North African, and Middle Eastern country. Being 
known as the cradle of civilization, it has one of the longest 
and greatest histories evidenced by the earliest development 
witnessed and documented in ancient Egypt in agriculture, 
urbanization, writing, construction, religion, and even medi-
cine. Thousands of years ago, ancient Egyptians had good 
knowledge about the human body and medicine. Interesting-
ly, the concept of medical specialties is not new. Ancient 
Egypt had physicians who were specializing in certain body 
parts like the head, teeth, eye, or abdomen.

When it comes to the discovery of DM, we must mention the 
ancient Egyptian physician called “Hesy-Ra” who was the 
first to give humanity a hint about DM in 1552 BC. He docu-
mented his description of diabetes symptoms on the Egyptian 
Papyrus.

DM is a dilemma and rapidly-growing problem in Egypt. 
According to UN data, the population of Egypt is estimated at 
102,334,404 in mid-2020. According to the International 
Diabetes Federation (IDF), the prevalence of DM in adults in 
Egypt is 15.2% which may even be underestimated. There-
fore, DM should be studied thoroughly regarding its risk 
factors, prevention, management, and complications. In 
addition, the general population should have awareness and 
sufficient knowledge about all aspects of diabetes.

EPIDEMIOLOGY OF DIABETES IN EGYPT

The available data about the epidemiology of DM in Egypt is 
limited. However, according to IDF, Egypt is ranked ninth in 
the prevalence of DM worldwide, and the number of adult 
diabetic patients was 8,850,400 with a prevalence of 15.2% in 
early 2020. Egypt is one of the countries of IDF Middle East 
and North Africa (MENA) region. According to IDF, the 
MENA region has 55 million patients with DM and by 2045 
this number will double to reach 108 million. Although these 
numbers seem so high, the truth is that 40-50% of patients 
with diabetes or pre-diabetes are undiagnosed. It is expected 
that the number of diabetic patients in Egypt will reach 13.1 

Pesticides

DM is a multi-factorial disease including genetic and environ-
mental elements. The role of environmental chemicals as a 
risk factor cannot be ignored.  Exposure to pesticides used in 
agriculture is a possible risk factor for developing type 2 DM. 
Egypt is ranked as the 5th highest country using pesticides in 
Africa, so the correlation between pesticides and DM must be 
taken into consideration in Egypt [15-17].

A systematic review and meta-analysis of 22 observational 
studies assessing the link between pesticides and type 2 DM 
concluded that there is an association between type 2 DM and 
exposure to organ chlorine, DDT, and heptachlor [18].  

Another population-based case-controlled study was conduct-
ed among farmers in Thailand including 866 cases with DM 
and 1021 healthy controls with adjusting the other DM risk 
factors. It has shown a significant association between 
pesticides exposure and the occurrence of diabetes [19].
 
It has been suggested that pesticides can interfere with normal 
pancreatic function decreasing insulin secretion or damage the 
mitochondria cells [20]. Exposure to pesticides can be 
through two ways; the direct way occurs usually among 
farmers and the indirect way affects most Egyptians due to 
continuous long-term exposure to low amounts of pesticides 
in contaminated food.  Dichlorodiphenyltrichloroethane 
(DDT), which is an organ chlorine compound, Malathion, and 
chlorpyrifos which are organ phosphorus is the most 
commonly used pesticides in Egypt and the high prevalence 
of DM in Egypt in the past years can be due to excessive use 
of these pesticides in agriculture [21-24].   

Smoking 

Smoking is considered a risk factor for type 2 DM. According 
to the 2014 Surgeon General’s Report, the risk of developing 
type 2 DM is much higher in smokers than nonsmokers, and 
this risk increases with increasing the number of cigarettes 
smoked per day. Moreover, smoking reduces the response to 
anti-diabetic treatment and increases the risk of developing 
diabetic complications such as end-stage kidney disease, 
ulcers, amputation, peripheral neuropathy, retinopathy, blind-
ness, coronary artery disease, and stroke [25-32].

The mechanism is that smoking and its chemicals trigger an 
inflammatory condition in the body. This inflammation 
causes cell injury, swelling and consequently interferes with 
proper cell function. In addition, smoking results in oxidative 
stress, which occurs when chemicals present in cigarette 
smoke combine with oxygen in the body generating free 
radicals which lead to tissue damage [33].

Another mechanism is that smoking has been shown to be 

associated with central obesity which, in turn, is a risk factor 
of DM. It was found that smokers usually have higher serum 
cortisol concentrations than nonsmokers. Cortisol is involved 
in central obesity and diabetes.

Despite the high cost of cigarettes, hazards of smoking, and 
the increase in public health education, cigarette smoking is 
still a common serious problem in Egypt. The number of 
smokers in Egypt is about 11 million Egyptians who are over 
15 years old, according to a study recently disclosed by the 
Central Agency for Mobilization and Statistics, according to 
the 2018 population census data. The prevalence of smokers 
among males was 34.2%, compared to 0.2% among females. 
The study also indicates that the number of passive smokers in 
Egypt reaches about 30 million people.

CULTURAL FACTORS PREDISPOSING TO DIABE-
TES

Bad Dietary Habits 

Since Egypt is a Mediterranean country; Egyptians tend to 
follow the Mediterranean diet which mainly consists of 
vegetables, legumes, fruits, and fish, with moderate amounts 
of animal proteins. However, Egyptians consume large quan-
tities of white bread and polished rice that are of high carbo-
hydrate content and high glycemic index. In addition, Egypt is 
among the highest trans-fat consumers worldwide. Trans fat 
causes dyslipidemia by increasing LDL cholesterol and 
decreasing your HDL cholesterol, hence increases the risk of 
type 2 DM.  Trans-fat is found in a variety of food products 
Egyptians consume in large quantities such as margarine, 
cakes, cookies, biscuits, and fried foods. Moreover, junk food 
is a bad phenomenon that is widely spread in cities. Junk food 
is high in calories, salt, and fats with little nutritional value 
leading to central obesity and type 2 DM. On the other hand, 
in rural areas with a higher rate of poverty, their diet mainly 
consists of foods with high carbohydrate and high-fat content 
and fewer animal proteins. The above-mentioned bad dietary 
habits absolutely end by developing type 2 DM in susceptible 
individuals if followed on a frequent basis for a long time.

Decreased Level of Health Awareness 

Many diabetic patients, especially the illiterate and those 
living in rural poor areas, are not aware of the hazards and 
complications of obesity and DM. They are not aware of the 
importance of continuous glucose monitoring, and eye and 
foot examination to screen for complications. There is no 
routine check-up policy or wellness check in Egypt. The first 
line of management of DM is diet control, weight reduction, 
and exercise before starting any medication. However, the 
vast majority of patients do not follow these instructions and 
they are reluctant to change their lifestyle and eating habits. 
Even with medications, non-compliance with anti-diabetic 
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