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ABSTRACT 
 

Background: Non communicable diseases (NCDs) have been a difficult group to define. However, 
four common behavioral risk factors (tobacco use, excessive alcohol consumption, poor diet, and 
lack of physical activity) are associated with four disease clusters (cardiovascular diseases, 
cancers, chronic pulmonary diseases, and diabetes) that account for about 80% of deaths from non 
communicable diseases. There is progressive increase in number of patients developing type 2 
diabetes mellitus (T2DM), worldwide. Egypt is present in top ten countries for number of adults with 
diabetes in the 8th place. We aimed in this work to study the prevalence of non communicable 
diseases among T2DM patients.   
Materials and Methods: This retrospective study involved data of 2468 T2DM patients collected 
from three Egyptian Governess; Cairo, Giza and Fayoum, for two years duration. These data 
included patient age, sex, body mass index (BMI), waist circumference, education level, duration of 
DM, degree of diabetes control (assessed by HbA1c), presence or absence of smoking, 
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hypertension, dyslipidaemia, diabetic complications, cardiovascular diseases, chronic lung 
diseases, chronic liver diseases, thyroid diseases and malignancy.  
Results: Of the studied group we found that 797 patients (32.3%) had well controlled DM, 1999 
(81%) with BMI ≥ 25, 1333 (54%) were hypertensive, 1876 (76%) had diabetes complications, 31% 
(765) of patients developed cardiovascular diseases 568 (23%) had chronic pulmonary diseases, 
1530 (62%) had chronic liver diseases, 444 patients (18%) had thyroid diseases and 34 cases 
(1.33%) had malignancy.  
Conclusion: There is high prevalence of non communicable diseases in patients with type 2 
diabetes mellitus in Egypt, which mandates more organized efforts to face them. 
 

 
Keywords: Non communicable diseases; prevalence; risk factors; type 2 diabetes mellitus; Egypt. 
 

1. INTRODUCTION 
 
Non communicable diseases (NCDs) are a 
difficult group of diseases to define [1]. Even the 
term “non communicable diseases” is a 
misnomer, because it includes some diseases 
(cancers of the liver, stomach, and cervix) that 
are partly caused by infectious organisms, and it 
usually excludes mental illnesses, despite their 
large contribution to long-term disability [1]. 
However, four common behavioral risk factors 
(tobacco use, excessive alcohol consumption, 
poor diet, and lack of physical activity) are 
associated with four disease clusters 
(cardiovascular diseases, cancers, chronic 
pulmonary diseases, and diabetes) that account 
for about 80% of deaths from these diseases [1].  
 
WHO estimated deaths due to non 
communicable diseases globally in 2008 to 
account for 63% of the total deaths (57 million 
total deaths) [2], it also projects that non 
communicable diseases will account for an 
increasing absolute number and proportion of 
worldwide deaths, rising to about 70% of deaths 
in 2030 [3]. According to Global Burden of 
Diseases, Injuries, and Risk Factors Study 2010 
(GBD 2010) estimates, mortality attributed to non 
communicable diseases increased from 57% of 
total mortality in 1990 to 65% in 2010 [1,4], 80% 
of them occurred in low and middle income 
countries and in these countries 90% of these 
non communicable disease–related deaths occur 
before the age of 60 years [5]. 
 
Cardiovascular diseases (CVD) contribute to the 
largest portion of deaths related to non 
communicable diseases, followed by cancer, 
chronic obstructive pulmonary disease (COPD), 
and diabetes [6]. 
 
The GBD 2010 also estimated that 54% of 
disability- adjusted life-years (DALYs) worldwide 
in 2010 (increased from 43% in 1990) were due 

to non communicable diseases. In addition, 
DALYs between 1990 and 2010, due to 
cardiovascular diseases, cancer, and diabetes 
mellitus increased by 22.6%, 27.3%, and 69.0%, 
respectively [6].  
 
Furthermore, the economic consequences of non 
communicable diseases are huge, because of 
the combined burden of health care costs and 
lost economic productivity due to illness and 
premature deaths [7]. 
 
Egypt is present in top ten countries for number 
of adults with diabetes in the 8

th
 place [1]. 

Therefore, we aimed to study the prevalence of 
non communicable diseases and other co-morbid 
conditions among T2DM patients in Egypt.  
 

2. MATERIALS AND METHODS 
 
This retrospective study was conducted using  
data collected from files of 2468 patients with 
type 2 DM on anti diabetic medications, aged 18-
75 years, from three Egyptian Governess; Cairo, 
Giza and Fayoum, for two years duration in the 
period from January 2015 to January 2017, after 
obtaining the approval of the local ethics 
committee. Written informed consent was 
obtained from the participants. Patients with 
type1 DM and pregnant females, current or past 
history of tuberculosis were excluded from this 
study.  
 
All patients underwent full history taking with 
especial emphasis on age, sex, duration of 
diabetes, smoking, though clinical examination 
including weight, height, body mass index (BMI) 
and waist circumference. [Reference values are 
that of metabolic syndrome: in men ≥102 cm (40 
in) and in women ≥88 cm (35 in)] [8]and fundus 
examination , laboratory investigation included 
(CBC, ESR, liver profile including (AST,ALT,s 
albumin, bilirubin, INR) viral makers including 
(HB s AG, HB c AB, HCV ab, HBV DNA PCR, 



HCV PCR when needed), FBS. 2hPP, HB A1C, 
a patient was considered well controlled if HbA1c 
< 7.5% and poorly controlled DM if HbA1c > 
7.5%, (c-peptide, fasting insulin were done when 
need), lipid profile, renal functions tests 
(creatinine, blood urea nitrogen), urine analysis. 
S uric acid, thyroid function tests (TSH. FT4. 
Ft3), liver biopsy was done when indicated.
 
Radiological investigations included: 
Electrocardiogram. Echocardiography, Chest x 
ray,   abdominal U/S, neck U / S, breast U/S, and 
mammogram, CT chest, abdomen and pelvis 
when needed.  
 

2.1 Statistical Analysis 
 
Continuous data are presented as means ± 
standard deviations. Categorical variables are 
presented as numbers and percentages. All 
collected data were analyzed by using SPSS 
version 12 
  
3. RESULTS 
 
Of the 2468 type 2 diabetes patients included in 
this study: 1123 (45.5%) females and 1345 
(54.5%) males, their ages ranged from 18
years old with 395 (16%) ranged from 18
years, 1580 (64%) ranged from 40-
(14%) ranged from 55-70 years and 148 (6%) 
above 70 years old. 247 patients (10%) 
diagnosed to be diabetic for less than one year, 
839 (34%) diagnosed for 1-5 years duration, 
 

Fig. 1. Prevalence of diabetic complications among participants 
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HCV PCR when needed), FBS. 2hPP, HB A1C, 
a patient was considered well controlled if HbA1c 
< 7.5% and poorly controlled DM if HbA1c > 

peptide, fasting insulin were done when 
al functions tests 

(creatinine, blood urea nitrogen), urine analysis. 
S uric acid, thyroid function tests (TSH. FT4. 
Ft3), liver biopsy was done when indicated. 

Radiological investigations included: 
Electrocardiogram. Echocardiography, Chest x 

minal U/S, neck U / S, breast U/S, and 
mammogram, CT chest, abdomen and pelvis 

Continuous data are presented as means ± 
standard deviations. Categorical variables are 
presented as numbers and percentages. All 
collected data were analyzed by using SPSS 

Of the 2468 type 2 diabetes patients included in 
y: 1123 (45.5%) females and 1345 

(54.5%) males, their ages ranged from 18-75 
years old with 395 (16%) ranged from 18-40 

-55 years, 345 
70 years and 148 (6%) 

above 70 years old. 247 patients (10%) 
ed to be diabetic for less than one year, 

5 years duration, 

1037 (42%) diagnosed for 5-10 years, 346 (14%) 
diagnosed for more than 10 years. 1357 patients 
(55%) were cigarette smokers [1316 males 
(97%) and 41 females (3%)] and 111
were non-smokers. 
 
As regard level of education; 567 patients (23%) 
were highly educated, 888 (36%) of medium 
education level, 297 (12%) attained primary 
education and 716 (29%) were non
 
Of the studied group 797 patients (32.3%) were 
well controlled (HbA1c < 7.5%) and 1671 (67.7 
%) were poorly controlled DM (HbA1c > 7.5%).
 
Patients with BMI < 25 were 469 patients (19%), 
from 25-30 were 938 (38%), from 30
691 (28%) and > 35 were 370 (15%). 
circumference measures were increase
patients (87%) and were normal in 326 (13%). 
 
Hypertensive patients were 1333 (54%), 240 
(18%) of them were newly diagnosed at time of 
examination while the rest 1093 (82%) were 
known to be hypertensive, 62% of hypertensive 
patients (826) their blood pressures were well 
controlled while 38% (507) were uncontrolled.
 
Regarding diabetes complications: 1876 patients 
(76%) had peripheral neuropathy, 518 (21%) had 
diabetic retinopathy, 1185 (48%) had diabetic 
nephropathy, 765 (31%) had ischemic heart 
diseases, 197 (8%) had diabetic foot, and 123 
(5%) had cerebrovascular stroke (Fig. 1)
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10 years, 346 (14%) 
diagnosed for more than 10 years. 1357 patients 
(55%) were cigarette smokers [1316 males 
(97%) and 41 females (3%)] and 1111(45%) 

As regard level of education; 567 patients (23%) 
were highly educated, 888 (36%) of medium 
education level, 297 (12%) attained primary 
education and 716 (29%) were non-educated. 

Of the studied group 797 patients (32.3%) were 
controlled (HbA1c < 7.5%) and 1671 (67.7 

%) were poorly controlled DM (HbA1c > 7.5%). 

Patients with BMI < 25 were 469 patients (19%), 
30 were 938 (38%), from 30-35 were 

691 (28%) and > 35 were 370 (15%). Waist 
circumference measures were increased in 2142 
patients (87%) and were normal in 326 (13%).  

Hypertensive patients were 1333 (54%), 240 
(18%) of them were newly diagnosed at time of 
examination while the rest 1093 (82%) were 
known to be hypertensive, 62% of hypertensive 

blood pressures were well 
controlled while 38% (507) were uncontrolled. 

Regarding diabetes complications: 1876 patients 
(76%) had peripheral neuropathy, 518 (21%) had 
diabetic retinopathy, 1185 (48%) had diabetic 
nephropathy, 765 (31%) had ischemic heart 
diseases, 197 (8%) had diabetic foot, and 123 

roke (Fig. 1).  

 



Our data also revealed that 1134 patients (46%) 
had abnormal lipid profile (whether on no or 
irregular treatment) and 1334 (54%) had normal 
lipid profile. 31% (765) of patients developed 
cardiovascular diseases in the form of acute 
myocardial infarction, the need of coronary stent 
insertion, heart failure and arrhythmias (28%, 
45%, 31% and 20% of cardiac pa
respectively) (Fig. 2). 
 
Our analyses showed that 568 patients (23%) 
had chronic pulmonary diseases as chronic 
obstructive pulmonary disease, bronchial asthma 
or other lung diseases including bronchogenic 
 

Fig. 2. Prevalence of cardiovascular disease among participants 
 

Fig. 3. Prevalence chronic pulmonary disease among participants
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Our data also revealed that 1134 patients (46%) 
had abnormal lipid profile (whether on no or 

treatment) and 1334 (54%) had normal 
lipid profile. 31% (765) of patients developed 
cardiovascular diseases in the form of acute 
myocardial infarction, the need of coronary stent 
insertion, heart failure and arrhythmias (28%, 
45%, 31% and 20% of cardiac patients 

Our analyses showed that 568 patients (23%) 
had chronic pulmonary diseases as chronic 
obstructive pulmonary disease, bronchial asthma 
or other lung diseases including bronchogenic 

carcinoma, interstitial lung diseases, were 
63 & 28 patients respectively (84%, 11%, & 5% 
respectively) (Fig. 3). 
 
Patients with chronic liver diseases were 1530 
(62%), 214 patients (14%) had hepatitis C virus 
infection, six patients (0.4%) had hepatitis B virus 
infection, 1001 (66%) had fatty 
(NAFLD) or non -alcoholic stea
(NASH) [some overlap was present], 306 (20%) 
had cirrhotic liver, 16 cases (1%) had periportal 
fibrosis and 13 cases (0.9%) had hepatocellular 
carcinoma. 
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carcinoma, interstitial lung diseases, were 477, 
63 & 28 patients respectively (84%, 11%, & 5% 

Patients with chronic liver diseases were 1530 
(62%), 214 patients (14%) had hepatitis C virus 
infection, six patients (0.4%) had hepatitis B virus 
infection, 1001 (66%) had fatty liver disease 

alcoholic stea-ohepatitis 
(NASH) [some overlap was present], 306 (20%) 
had cirrhotic liver, 16 cases (1%) had periportal 

cases (0.9%) had hepatocellular 

 

 

 

 



As regard thyroid diseases 444 patients (18%) 
had thyroid diseases in the form hypothyroidism, 
hyperthyroidism, goiter, thyroiditis and thyroid 
cancer (258, 108, 40, 37 & 1 case respectively).
 
Patients with malignancy were 34 cases (1.33%) 
of which 13 cases (38.3%) hepatocellular, 9 
cases (26.5%) breasts, 4 cases (11.8%) 
pancreatic, 3 cases (8.8%) hematological, 2 
(5.9%) prostatic, 2 (5.9%) bronchial, and 1
(2.9%) thyroid malignancies. 
 
Frequencies of non-communicable disease and 
co-morbid conditions among participants are 
shown in (Fig. 4).  
 

4. DISCUSSION 
 
In this retrospective survey, we found the 
majority of participants had obesity, and 
dyslipidaemia. Our results were consistent with 
Musaiger; [9] who estimated obesity in Middle 
East adults to be 50 -80% and Kilpi et
who warned about increasing obesity in the 
Middle East region. Worldwide, by 2025, global 
obesity prevalence is suspected to reach 18% in 
males and to exceed 21% in females 
Although in our survey we could not obtain a full 
dietary data including the amount of salt intake 
from our patients files which was a potential 
limitation of our study, and although diabetes 
mellitus prevalence has a regional variability due 
to genetic susceptibility, but Egypt is one of 
the low income countries and carbohydrates 
represent a main component of meals of the 
 

Fig. 4.  Frequencies of non-communicable disease and co
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As regard thyroid diseases 444 patients (18%) 
had thyroid diseases in the form hypothyroidism, 
hyperthyroidism, goiter, thyroiditis and thyroid 

1 case respectively). 

Patients with malignancy were 34 cases (1.33%) 
es (38.3%) hepatocellular, 9 

cases (26.5%) breasts, 4 cases (11.8%) 
pancreatic, 3 cases (8.8%) hematological, 2 
(5.9%) prostatic, 2 (5.9%) bronchial, and 1 case 

communicable disease and 
among participants are 

In this retrospective survey, we found the 
majority of participants had obesity, and 

Our results were consistent with 
9] who estimated obesity in Middle 

Kilpi et al. [10] 
who warned about increasing obesity in the 
Middle East region. Worldwide, by 2025, global 
obesity prevalence is suspected to reach 18% in 
males and to exceed 21% in females [11]. 
Although in our survey we could not obtain a full 
dietary data including the amount of salt intake 
from our patients files which was a potential 
limitation of our study, and although diabetes 
mellitus prevalence has a regional variability due 

tic susceptibility, but Egypt is one of             
the low income countries and carbohydrates 
represent a main component of meals of the 

majority of populations due to their relative low 
prices here which may contribute to this increase 
in obesity in addition to sedentary life especially 
in urban areas. 
 
In this study, we observed more than half of the 
participants were hypertensives with subsequent 
increase in the risk of MI, stroke, and all
mortality [12]. In a previous systematic review, 
prevalence of hypertension in diabetic patients 
reported to be 60% [13], with countries like India 
[14] and Japan [15] had prevalence estimates 
below 50%, whereas, Mexico [16] and Romania 
[17] had estimates just above 50%. This 
prevalence reached up to 70%–
[12].  
 
In the present study we found about three 
quarters of the participants had diabetic 
neuropathy. In contrast to other studies who 
estimated its prevalence in type 2 DM to range 
from 19.5% in newly diagnosed cases to 27.8% 
in known diabetic patients in India [18], and 
about one third of diabetic population in UK
and from 10–26% in newly diagnosed adults with 
diabetes in USA [20] with 22% in youth with 
T2DM [21]. The high prevalence observed in our 
study may be attributable to higher ra
poorly controlled DM in our patients to exceed 
two thirds of participants in addition to associated 
co-morbidities and obesity. Previous reports 
[22,23] emphasized the multifactorial effects 
of glycaemic control, associated co
conditions in the incidence of diabetic neuropathy 
in type 2 DM patients.  
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majority of populations due to their relative low 
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In a previous systematic review, 
lence of hypertension in diabetic patients 

reported to be 60% [13], with countries like India 
[14] and Japan [15] had prevalence estimates 
below 50%, whereas, Mexico [16] and Romania 
[17] had estimates just above 50%. This 

–80% in USA    

In the present study we found about three 
quarters of the participants had diabetic 
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We found slightly less than one quarter of the 
participants had chronic pulmonary diseases; the 
majority of them (84%) had chronic obstructive 
pulmonary disease. These results were more 
than other studies who estimated COPD 
prevalence to be 16% in diabetic patients and 
19% in those developed DM within 10 years 
COPD diagnosis [24]. Moreover, these results 
are inconsistent with previous studies [25,26] 
which reported the prevalence to be 
approximately 10% in diabetic patients and 
globally to be approximately 10% of adults over 
40 years of age [27]. This high prevalence of 
COPD documented in our study may be 
explained by the high prevalence of                 
smoking, pollution, hypertension, obesity and 
dyslipidaemia in our participants. Hypertension is 
considered an independent associated factor 
with COPD [28]. The estimated prevalence of 
COPD in patients with metabolic syndrome may 
reach up to 37 %in some studies [29]. Several 
epidemiological studies documented that DM is 
more frequent in COPD patients and had strong 
impact on their prognosis [30]. This relation may 
be explained by low grade chronic inflammation 
and inflammatory mediators present in the 
pathogenesis of both conditions [31] although a 
more complex relation is suspected. 
 

Our data also revealed high prevalence of 
chronic liver diseases in type 2 diabetic patients. 
These results are exceeding those of other 
studies reported lower prevalence especially for 
NASH ranging from 7 to 41% [32,33,34]. This 
may be expected in our results due to associated 
co-morbid conditions as obesity and suspected 
insulin resistance in our patients; in addition to 
the fact that Egypt has the highest prevalence of 
HCV infection, worldwide. 
 

As regard prevalence of thyroid diseases more 
than half of participants had hypothyroidism, and 
about one quarter had hyperthyroidism. Some 
studies found the incidence of thyroid disorders 
in both types of diabetes to be 13.4% [35]       
and 10.8% [36] but they included fewer numbers 
of patients than our study. It is known that    
thyroid dysfunctions are more common in                
type 1 DM but some literature reports suggest 
equal frequency in both types of DM [37].  
Hypothyroidism is much more frequent in 
diabetic patients than hyperthyroidism [38]. It can 
cause hypoglycaemia, with increase insulin 
resistance [39]. 
 

In our survey participants had several types of 
malignancy. There is significant association 
between T2 DM and cancer [40,41]. 

This association may also be explained by 
increased patient’s age, obesity, sedentary life 
and lack of physical activity. Implicated 
pathogenesis includes hyper-insulinaemia both, 
directly due to over-expression of insulin 
receptors on malignant cells [42], and indirectly 
through insulin-like growth factor (IGF)-1 which 
has a mitogenic and anti-apoptotic effect [43,44]. 
Also, direct effect of hyperglycemia [45] and 
chronic inflammatory cytokines [46] in T2DM may 
play a role. For these reasons American diabetes 
Association [47] advocates age and sex-
appropriate cancer screenings in addition to 
controlling modifiable cancer risk factors in 
diabetic patients. Some studies [48,49] 
discussed the role of some antidiabetic drugs on 
increasing or reducing the incidence of some 
types of cancers but results are conflicting.   
 

5. CONCLUSION AND RECOMMENDA-
TIONS 

 
There is high prevalence of other NCDS and 
other co-morbid conditions among T2DM 
patients in Egypt, which will affect the overall 
outcomes in these patients. This mandates more 
organized efforts to face them. 
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