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ABSTRACT 

Objective: To determine the percentage of diabetic retinopathy and its associated risk factors among type 2 

diabetic patients attending diabetes care clinic at Assiut university hospitals. 

Method: A cross sectional study was conducted between January to December 2014, including 204 type 2 

diabetic patients attending diabetes care clinic at Assiut university hospitals to be screened for diabetic 

retinopathy and its associated risk factors. 

Results: Diabetic retinopathy(DR)was found in 24% of patients(16.7%, mild NPDR ,2.9% moderate NPDR , 

3.4% diabetic macular edema and 1% PDR ). Compared to those without retinopathy, longer duration of 

diabetes (11.3 ± 7.6 versus 5.9 ± 5.9 years; P<0.001), higher systolic blood pressure (121.8 ± 6.3versus 

121.2 ± 5.9; P = 0.003), poor glycemic control (Hemoglobin A1C = 10.9 ± 1.7 versus 9.6 ± 1.8; 

P<0.001)and insulin therapy (P<0.001) were considered as a major risk factors for DR. Other risk factors 

include lower HDL (41.8 ± 28.3 versus 53.4 ± 36.4; P <0.001), higher level of total cholesterol, serum 

creatinine. Insulin therapy and high total cholesterol level were the most significant independent risk factors. 

Conclusion: Early screening, tight glycemic control, control of hypertension and dyslipidemia play an 

important role in the prevention of sight-threatening retinopathy. Also insulin treatment should be taken into 

consideration when managing a case of DR . 
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INTRODUCTION 

Diabetic retinopathy (DR) is the leading cause of vision loss in adults aged 20–74 years 
[1]

. From 1990–

2010, DR ranked as the fifth most common cause of preventable blindness and fifth most common cause of 

moderate to severe visual impairment 
[2]

 

Proliferative diabetic retinopathy (PDR) is the most common vision-threatening lesion particularly among 

patients with type 1 diabetes. However, diabetic macular edema (DME) is responsible for most of the visual 
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loss experienced by patients with diabetes as it remains the major cause of vision loss in the highly prevalent 

type 2 diabetes 
[3]

 and is invariably present in patients with type 2 diabetes with PDR
 [4]

. In addition to vision 

loss, DR and DME have also been shown to contribute to the development of other diabetes-related 

complications including nephropathy, peripheral neuropathy and cardiovascular events 
[5]

. 

Early detection, control and treatment of diabetes itself will help in reduction in cases of diabetic retinopathy 

and to delay progression of non-proliferative diabetic retinopathy (NPDR) to PDR. The factors, which have 

a contribution in presence and progression of visual impairment, due to DR are modifiable (blood glucose, 

blood pressure, serum lipids, obesity, alcohol, and smoking), non-modifiable (duration, age, sex)
[6]

 and other 

independent variables like type of diabetes mellitus, family history of DR. More focus should be towards 

modifiable risk factors. Long term protection is possible if blood glucose levels are controlled which reduces 

microvascular complications and progression of severity of DR
[7]

. Similarly, better blood pressure control in 

diabetic patients reduces progression of DR. Antihypertensive medication with renin–angiotensin system 

blockade helps in prevention of occurrence of DR in type 1and of its progression in type 2 DM 
[7]

. Lowering 

of blood lipids is beneficial to diabetic maculopathy because it results in less retinal vessel leakage and hard 

exudate formation. 

National data regarding the percentage of diabetic retinopathy among type 2 diabetic patients, the severity of 

visual impairment occurred and major risk factors predisposing to its development in the Egyptian 

population are lacking. Therefore, this study was conducted. 

 

PATIENTS AND METHODS 

Sampling: Sample size was calculated considering the expected frequency of 40% as reported among 

Kuwaiti diabetic patients 
(8)

 and the worst acceptable level of 50%, the required sample size was 92 by using 

EPI INFO version 3.5.1 (2008). Considering design effect of 2. The required sample size was 184. 

Study design: A cross-sectional study was carried out. 

Study population: diabetic patients attending diabetes care clinic in Assiut university hospitals selected by 

simple random sampling method, between January to December 2014 

Target population: type 2 diabetic patients with diabetic retinopathy. 

Inclusion Criteria: Type 2diabetes attending outpatient clinic. 

Exclusion Criteria:  

1. Type 1 diabetic patients 

2. Presence of ocular diseases that could interfere with fundus examination ,eg ,bilateral corneal 

opacities or dense cataract 

3. Associated diseases that can affect retina like Systemic vasculities  and  connective tissue diseases 

 

Instruments and methods of Data Collection 

Data were collected using structured interview questionnaires. The demographic information of each study 

subject including his/her name, age, sex, address was taken after obtaining informed consent. 

History containing study variables like duration of diabetes, current therapy intake either insulin or oral 

hypoglycemic medications, smoking status, and family history of diabetes was recorded. 

Complete clinical examination .Body mass index (BMI) was calculated as weight in kilogram divided by 

height in meter square [weight (Kg) / Height (m
2
)].Blood pressure of each subject was measured in right 

arm, supine position. Two readings were taken 30 minutes apart and the average of two was taken as a final 

reading. In our study the patients were considered hypertensive if their blood pressure >140/90 or who 

reported being on treatment for hypertension. 
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The diagnosis of artery heart disease (CAD) was established if the patient had ECG proven coronary 

ischemia or history of acute coronary syndrome and or stable angina, coronary angioplasty or coronary 

artery by-pass grafting. 

Clinical neurological examination performed to assess the presence of peripheral polyneuropathy including 

pressure sensation detected by using 10g monofilament. 

Ophthalmic examination: Visual acuity was measured using Snellen’s chart. A slit lamp was used for 

anterior segment evaluation. IOP measurement was performed by Goldman a planation tonometer. Indirect 

ophthalmoscopy was done after complete pupillary dilatation by 1% tropicamide eye drops. Classification of 

retinopathy was based on fundus examination findings of the worst eye of each subject. 

Laboratory investigations: Complete blood picture. Glycemic control was measured by Hemoglobin A1C 

(HbA1C). Complete lipid profile estimating of total serum cholesterol, high density lipoprotein, and serum 

triglycerides (TG). Renal function assessment by measurement of blood urea and serum creatinine levels 

was performed.  

 

RESULT 

The study included 204 patients, 64.7% were females,  mean age was 49.4 ± 12.8 years  with mean duration 

of diabetes 7.1 ± 6.3 years. 39.7% were being treated by insulin only. 8.3% were current smoker. 48% had 

hypertension.  Mean systolic & diastolic blood pressure were 121 ± 6.0 and 81.8 ± 9.6 respectively. Mean 

body mass index was 30.1 ± 4.4.   HbA1c was ≥ 7 % in95.5% .  Mean Total cholesterol & Triglyceride level 

was 204.9 ± 42.4&195.2 ± 118.6 respectively. Peripheral neuropathy was found in 62.3% of patients. 

Diabetic retinopathy was found in 24% (mild NPDR was present in16.7%, moderate NPDR in 2.9%, 

macular edema in 3.4% and PDR in 1% of patients). 

 

 
Figure (1) : Percentage of DR  and its different types 
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Table (1): baseline Characteristics of included patients 

Characteristics  No. (%) 

Gender: 

- Male 

- Female 

 

72 (35.3) 

132 (64.7) 

Age (years): 

- < 40 

- 40- <50 

- 50-< 60 

- ≥ 60 

 

47 (23.0) 

65 (31.9) 

59 (28.9) 

33 (16.2) 

Duration (years): 

- ≤ 5 

- 5 – 10 

- ≥ 10 

 

93 (45.4) 

67 (32.7) 

44 (21.4) 

Diabetes treatment: 

- Oral hypoglycemic 

- Insulin 

- Combined 

 

120 (58.8) 

81 (39.7) 

3 (1.5) 

Smoker  6 (8.3) 

Hypertension 98 (48.0) 

Systolic blood pressure 

Diastolic blood pressure 

121 ± 6.0 

81.8 ± 9.6 

Body mass index 30.1 ± 4.4 

HA1C: 

- < 7 

- 7 – 8 

- >8 

Mean ± SD 

 

9 (4.5) 

27 (13.4) 

168 (82.1) 

9.9 ± 1.8 

Total cholesterol (mg/dl) 204.9 ± 42.4 

Triglyceride (mg/dl) 195.2 ± 118.6 

Coronary artery diseases (CAD) 23 (11.3) 

Dislipidemia: 24 (11.8) 

Peripheral neuropathy: 127 (62.3) 

Lens: 

- Clear 

- Cataract 

 

134 (65.7) 

70 (34.5) 

Fundus examination: 

- No diabetic retinopathy 

- Mild NPDR 

- Moderate NPDR 

- Sever NPDR 

- Macular edema 

- Proliferative DR 

 

155 (76.0) 

34 (16.7) 

6 (2.9) 

0 (0) 

7 (3.4) 

2 (1.0) 

Patients with any type of DR has significantly longer duration of diabetes (11.3 ± 7.6 versus 5.9 ± 5.9years; 

P <0.001). The risk of  DR has increased  from 12.9% in patients  who had diabetes < 5 years to 47.7% in 

patients who had diabetes ˃ 10 years (P<0.001). The percentage of patients with DR was higher among 

those treated with insulin (p<0.001) and inhypertensive compared to normotensive patients (33.7% versus 

15.1% ,P<0.05(. Other risk factors of  DR  were poor glycemic control (p<0.001), dyslipidemia  (41.7% 

versus 21.7%) (P<0.05)  andhigher Serum Creatinine level (115.6 ± 76.8 versus 91.2 ± 44.6mg/dl; P<0.05) 
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Table (2): Univariate  analysis of clinical characteristics of diabetic patients with and without retinopathy 

Characteristics  No retinopathy 

No. (C%) (R%) 

Any type of DR 

No. (C%) (R%) 

P- value 

Gender: 

- Male 

- Female  

 

51 (33.5) (71.8) 

103 (66.5) (78.0) 

 

20 (40.8) (28.2) 

29 (59.2) (22.0) 

 

0.335 

Age (years): 

- ≤ 40 

- 40 -  

- 50 -  

- ≥ 60 

 

Mean ± SD 

 

38 (24.5)(80.9) 

46 (29.7)(70.8) 

44 (28.4)(74.6) 

27 (17.4)(81.8) 

 

49.1 ± 13.1 

 

9 (18.4) (19.1) 

19 (38.8) (29.2) 

15 (30.6) (25.4) 

6 (12.2) (18.2) 

 

50.3 ± 11.8 

 

0.521 

 

 

 

 

0.544 

Diabetes duration (years): 

- < 5 

- 5 – 10 

- ˃ 10 

 

Mean ± SD 

 

81 (52.3) (87.1) 

51 (32.9) (76.1) 

23 (14.8) (52.3) 

 

5.9 ± 5.9 

 

12 (24.5) (12.9) 

16 (32.7) (23.9) 

21 (42.9) (47.7) 

 

11.3 ± 7.6 

 

<0.001 

 

 

 

<0.001 

Diabetes treatment: 

- Oral hypoglycemic 

- Insulin  

 

104 (67.1) (86.7) 

51 (32.9) (60.7) 

 

16 (32.7) (13.3) 

33 (67.3) (39.3) 

 

<0.001 

Hypertension: 

- Yes 

- No 

 

65 (41.9) (66.3) 

90 (58.1) (84.9) 

 

33 (67.3) (33.7) 

16 (32.7) (15.1) 

 

<0.05 

Systolic blood pressure 121.2 ± 5.9 121.8 ± 6.3 <0.05 

Diastolic blood pressure 80.7 ± 9.0 85.3 ± 10.3 0.579 

Body mass index 30.04 ± 4.5 30.1 ± 4.2 0.891 

CAD: 

- Yes  

- No 

 

15 (9.7) (65.2) 

140 (0.3) (77.3) 

 

8 (16.3)(34.8) 

41 (83.7) (22.7) 

 

0.200 

Peripheral neuropathy: 

- Yes 

- No 

 

91 (58.7) (71.6) 

64 (41.3) (83.1) 

 

36 (73.5)(28.4) 

13 (26.5) (16.9) 

 

0.063 

Lens: 

- Clear 

- Cataract 

 

109 (70.3) (81.3) 

46 (29.7) (65.7) 

 

25 (51.0) (18.7) 

24 (49.0) (34.3) 

 

0.013 

Dislipidemia: 

- Yes 

- No 

 

14 (9.0) (58.3) 

141 (91.0) (78.3) 

 

10 (20.4)(41.7) 

39 (79.6) (21.7) 

 

<0.05 
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Table (3): Univariate laboratory characteristics of diabetic patients with and without retinopathy: 

Characteristics  No retinopathy 

No. (C%) (R%) 

Any type of DR 

No. (C%) (R%) 

P- value 

HbA1C: 

- < 7 – 8% 

- > 8 % 

 

Mean ± SD 

 

33 (21.9) (91.7) 

118 (78.1) (72.4) 

 

9.6 ± 1.8 

 

3 (6.2) (8.3) 

45 (93.8) (27.6) 

 

10.9 ± 1.7 

 

<0.001 

 

 

<0.001 

Blood urea: 

- Normal (15-45mg/dl) 

- High (>45 mg/dl)  

 

Mean ± SD 

 

141 (96.6) (75.8) 

5 (3.4) (71.4) 

 

13.8 ± 23.4 

 

45 (95.7) (24.2) 

2 (4.3) (28.6) 

 

18.0 ± 19.1 

 

0.791 

 

 

0.269 

Serum Creatinine: 

- Normal (0.8-1.2 mg/dl) 

- High (>1.2 mg/dl)  

 

Mean ± SD 

 

13 (8.9) (68.4) 

133 (91.1) (76.9) 

 

91.2 ± 44.6 

 

6 (13.0) (31.6) 

40 (87.0) (23.1) 

 

115.6 ± 76.8 

 

0.412 

 

 

<0.05 

HDL: 

- Low risk (>35 mg/dl) 

- High risk (<35 mg/dl) 

 

Mean ± SD 

 

138 (92.0)(85.2) 

12 (8.0) (33.3) 

 

53.4 ± 36.4 

 

24 (50.0) (14.8) 

24 (50.0) (67.4) 

 

41.8 ± 28.3 

 

<0.001 

 

 

0.041 

LDL: 

- Low risk (≤130 mg/dl) 

- High risk (>130 mg/dl)  

 

Mean ± SD 

 

106 (89.8) (84.1) 

12 (10.2) (38.7) 

 

106.1 ± 86.7 

 

20 (51.3) (15.9) 

19 (48.7) (61.3) 

 

120.7 ± 33.0 

 

<0.001 

 

 

0.305 

Total cholesterol: 

- Low risk (≤180 mg/dl) 

- High risk (>180 mg/dl)  

 

Mean ± SD 

 

33 (21.9) (94.3) 

118 (78.1) (72.0) 

 

190.9 ± 32.4 

 

2 (4.2) (5.7) 

46 (95.8) (28.0) 

 

248.9 ± 40.3 

 

0.005 

 

 

<0.001 

Triglycerides: 

- Low risk (≤150 mg/dl) 

- High risk (>150 mg/dl)  

Mean ± SD 

 

86 (57.0) (95.6) 

65 (43.0) (59.6) 

163.0 ± 99.2 

 

4 (8.3) (4.6) 

44 (91.7) (40.1) 

296.6 ± 118.6 

 

<0.001 

 

<0.001 

HB level: 

- < 12 gm/dl 

- ≥ 12 gm/ dl 

Mean ± SD 

 

73 (49.0) (73.7) 

76 (51.0) (78.4) 

11.9 ±1.0 

 

26 (55.3) (26.3) 

21 (44.7) (21.6) 

11.9 ± 1.1 

 

0.446 

 

0.964 

Multiple logistic regression analysis was performed to determine independent effects of associated risk 

factors on diabetic retinopathy. The results showed that the only significant independent factors associated 

with diabetic retinopathy are insulin as a type of treatment of diabetes and high total cholesterol level. 

 

DISCUSSION 

The overall prevalence of DR observed in our study was (24%) and only (2.9%) has DME, which is 

concordant with the global documented data 2012 regarding the prevalence of DR in Egypt which was 

20.5% 
(9,10) 

Taking into consideration that patients attending our center in Assiut University tend to be an 
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older population with a long duration of diabetes, poor diabetic control and lower socioeconomic status and 

this was a major motivation for us to undertake this work. When compared our results to that reported in 

middle east and north Africa region, we showed a lower prevalence of DR than those reported in  Yemen 

55%, Kuwait 40%, Saudi Arabia 34.6%  and Jordan 64.1%
(8,9,10)

, and it is higher than that reported in 

Morocco 10%, Tunisia 18.3% and Bahrain 10%.
(9,10)

 This difference of prevalence could be explained by the 

fact that most of these studies were population based compared to our study which had smaller sample size 

and exclusion of type 1 DM. Also different tools were used for measurement. 

Regarding the grades of retinopathy , we found that the proportion of mild grade of retinopathy was higher 

than that reported from Kuwait, Saudi Arabia and  a lower proportion of DME  2.9% sight threatening 

retinopathy than Kenya 33.3% and Kuwait 20.6% 
(11,8)

 

Our study found no significant gender difference in the development of DR, which is in accordance with 

multiple studies mostly from USA and Middle East 
(12)

 but in contrast other studies from  India, and UAE 

observed to be more prevalent in male diabetics.
(13,14)

 

Also a significant association between DR and duration of diabetes was observed which is consistent with 

most of the previous studies 
(10,12)

, while the age of the patient had no significant association. 

Hypertension especially systolic hypertension was considered as a risk factor for DR in this study, also the 

vascular damage caused by hypertension has an additive effect on the severity of DR. different previous 

studies from Jordan and Kuwait
(8)

 revealed that DR is significantly associated with hypertension. While in 

contrast, a study in India
(13)

 found no significant role of hypertension in the development of DR. 

It is well known that hyperglycemia is one of the most important determinants of diabetic microvascular 

complications
(15)

, this was also observed in our study as patients with DR had higher mean HbA1c 10.9 ± 

1.7 versus 9.6 ± 1.8 in patients without DR. 

A recent meta-analysis of case–control studies revealed that mean levels of serum TC, LDL-C, and TG were 

significantly higher in patients with DR and DME compared with those without DME and this is consistent 

with our results, as total cholesterol (TC) and serum low-density lipoprotein cholesterol (LDL-C) are 

associated with the presence of hard exudates in patients with DR
(16)

 

The effect obesity on DR has been relatively well-studied but with inconclusive and conflicting findings, a 

recent study reported that persons with higher body mass index and larger neck circumference were found 

more likely to have DR and more severe DR
(17)

, while BMI did not appear as significant risk factors as 

reported by the studies in UAE
[14]

 which is consistent with our results. 

It was  evident that Increasing severity of DR was associated with increasing severity of chronic kidney 

disease and decreased estimated glomerular filtration rate
(18)

,and we showed that diabetic patients with 

diabetic retinopathy had significantly higher Serum Creatinine level(115.6 ± 76.8 versus 91.2 ± 44.6 mg/dl; 

P<0.05 ). Hence assessment of the renal parameters-blood urea, serum creatinine and microalbumuria, is 

important, especially if DR is present. 

DR in Type 2 diabetes is found to be associated with a 1.7-fold increased risk of cardiovascular events, such 

as stroke, coronary artery disease (CAD), and heart failure
(19)

, but in our study no significant association was 

observed between DR and CAD 

As regarding insulin treatment, we observed higher prevalence of DR among patients on insulin therapy 

compared to those on oral therapy, also insulin was found to be an independent risk factor for the 

development of DR,and this was also proved in two recent studies in Saudi Arabia 
(20)

. 

 

LIMITATIONS 

 Small sample size 

 Lack of intensive technologies for screening which are costy. 
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RECOMMENDATIONS 

 A population based study is recommended to identify the risk factors as well as the prevalence of 

diabetic retinopathy. 

 The community should be regularly educated on DR 

 Physicians and family doctors should focus on the control of the risk factors of DR. 
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