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ABSTRACT… Objective: To assess the major risk factors of diabetic retinopathy in patients presenting to the eye OPD of the 
Holy Family Hospital, Rawalpindi. Study Design: Descriptive Cross-sectional study. Setting: Department of Ophthalmology, 
Holy Family Hospital, Rawalpindi. Period: March 2018 to September 2018. Material & Methods: 330 patients presenting 
at the diabetic clinic of Holy Family Hospital aged between 30-70 years with both type I and type II diabetes for ≥5 years 
(diagnosed by checking fasting blood sugar or HbA1C). History including age, gender, weight, height, duration of diabetes 
mellitus and control of diabetes mellitus was taken on a pre-designed proforma. Slit lamp examination was performed by 
the consultant ophthalmologist to check for Diabetic Retinopathy (NPDR and PDR). Results: Mean age of the patients 
was 50.4±9.8. Patients were distributed according to the age groups showing that 56(56%) of the patients were diabetics, 
61(49.9%) with NPDR and 48(48%) with PDR in the 30-50 year group. While 51-70 year group included 44(44%) diabetics, 
69(53.1%) with NPDR and 52(52%) with PDR. There was no significant association between history of hypertension and 
diabetic retinopathy (p=0.804) or BMI and diabetic retinopathy (p=0.451). There was significant association between diabetic 
retinopathy and duration of diabetes (p=0.035) as well as diabetic retinopathy and Hb1Ac levels (p=0.001). Gender variations 
were statistically significant (p=0.001), with females being more affected than males. Conclusion: Diabetic retinopathy is 
strongly associated with female gender, longer duration of diabetes and poor glycemic control.
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INTRODUCTION
Diabetes is the leading cause of avoidable 
blindness in developing as well as developed 
countries.1 with the prevalence of diabetes 
increasing in Asian countries like India and 
China.2 The number of people with diabetes is 
on the rise due to longevity, population growth, 
urbanization and increasing rates of obesity 
and sedentary lifestyle. In 2000, the number of 
diabetics was estimated to be 171 million and is 
estimated to double by 2030 due to longer life 
spans and urbanization.3

Diabetes leads to many microvascular 
complications; retinopathy, nephropathy, 
neuropathy and coronary artery disease accounts 
for its macrovascular complications. Retinopathy 
is the most common micro vascular complication 

of diabetes, leading to blindness for over 10,000 
people with diabetes per year in the United States 
alone.4 Diabetic Retinopathy has two subtypes; 
non-proliferative (NPDR) and proliferative 
diabetic retinopathy (PDR). Macular edema which 
threatens visual acuity can occur at any stage of 
the disease.2 In the initial 3-5 years, retinopathy 
is rare in type 1 diabetics, however, nearly all 
develop retinopathy during the next two decades. 
While of all the type 2 diabetics around 21% have 
retinopathy at the time of diagnosis while most of 
them develop retinopathy over time.5

Diabetes occurs at a much younger age in south 
Asian countries. Pakistan ranks 6th among the 
countries with the highest prevalence of diabetes.6 
According to Pakistan national blindness survey 
the prevalence of blindness in adults older than 
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30 years of age is 2.7%, out of these, 15.3% have 
diabetic retinopathy.7 Another study conducted at 
the Baqai Institute of Diabetes and Endocrinology, 
Karachi from 1996 to 2001 showed the prevalence 
of diabetic retinopathy to be 16%.8

Long duration of diabetes, blood pressure 
control, dyslipidemia and poor glycemic control 
account for the risk factors of development and 
progression of diabetic retinopathy.2 However, due 
to the paucity of data available for the assessment 
of risk factors and progression of DR, our study 
was conducted to assess the major risk factors of 
diabetic retinopathy in patients presenting to the 
eye OPD of the Holy Family Hospital, Rawalpindi.

MATERIAL & METHODS
This study was a descriptive cross-sectional 
study carried out at the Ophthalmology 
Department Holy Family Hospital, Rawalpindi 
from March 2018 to September 2018 which 
included 330 patients presenting at the diabetic 
clinic of Holy Family Hospital aged between 30-
70 years with both type I and type II diabetes for 
≥5 years. Patients with uncontrolled/ malignant 
hypertension, known allergy to eye drops, 
suffering from any other eye disease that causes 
impairment in fundus visualization, e.g. mature 
cataract, corneal opacity, retinal vein occlusion or 
vitreous hemorrhage and those who had already 
taken treatment for diabetic retinopathy e.g. 
pan retinal photocoagulation or grid laser were 
excluded from the study.

Diabetes mellitus was defined as fasting 
plasma glucose >7.0 mmol/L or 126mg/dL and 
HbA1C >6.5% according to American Diabetes 
Association. It was diagnosed by checking 
fasting blood sugar or HbA1C. Non proliferative 
diabetic retinopathy (NPDR) was diagnosed 
by the presence of at least one of the following 
on retinoscopy; micro aneurysm, hemorrhages 
or hard exudates while Proliferative diabetic 
retinopathy(PDR) was indicated by the presence 
of at least one of the following on retinoscopy; 
neovascularization, pre-retinal hemorrhages, 
vitreous hemorrhages or retinal detachment.

After taking ethical approval from the Institutional 

Research Forum, Rawalpindi Medical University, 
patients fulfilling the above mentioned inclusion/
exclusion criteria were enrolled in the study after 
taking informed consent. History including age, 
gender, weight, height, duration of diabetes 
mellitus and control of diabetes mellitus was 
taken on a pre-designed proforma. Slit lamp 
examination was performed by the consultant 
ophthalmologist. Patients were informed 
regarding the procedure in detail. Pupils were 
dilated with tropicamide 1% with one drop in 
each eye at 0, 15 and 30 minutes. The grading 
of diabetic retinopathy was determined by the 
consultant ophthalmologist.

Data was entered and analyzed in SPSSv23.0. 
For the categorical variables like gender, grades 
of diabetic retinopathy and HTN frequencies and 
percentages were calculated. For the quantitative 
variables like age, BMI and duration of diabetes 
mean and standard deviation was calculated. 
Effect modifiers like age, gender, duration of 
diabetes mellitus, control of diabetes mellitus, 
HTN and BMI was controlled by stratification. 
Post stratification chi square test was applied. P 
value ≤0.05 was considered significant.

RESULTS
Mean age of the patients was 50.4±9.8. Patients 
were distributed according to the age groups 
showing that 56(56%) of the patients were 
diabetics, 61(49.9%) with NPDR and 48(48%) with 
PDR in the 30-50 year group. While 51-70 year 
group included 44(44%) diabetics, 69(53.1%) 
with NPDR and 52(52%) with PDR. (p=0.351)

Distribution of the patients across gender showed 
that 48(48%) of the diabetics were males while 
52(52%) were females. Of the 130 patients with 
NPDR, 57(43.8%) were males while 73(56.2%) 
were females. 24(24%) of the patients with PDR 
were males while rest 76(76%) were females. 
The distribution of diabetic retinopathy was 
statistically significant showing that females are 
more affected. (p=0.001)

Patients were divided according to positive or 
negative history of hypertension which showed 
that 41(41%) of the diabetics, 53(40.8%) of 
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patients with NPDR and 37(37%) of patients 
with PDR suffered from hypertension. There was 
no significant association between history of 
hypertension and diabetic retinopathy (p=0.804).

The BMI of the patients was calculated with 
mean of 26.2±5.01SD. Patients were divided 
into two groups with BMI<30 and ≥30. The first 
group (<30) included 72(72%) of the diabetics, 
101(77.7%) of the patients with NPDR and 
71(71%) of the patients with PDR. While the 
second group (BMI≥30) included 28(28%) of the 
diabetics, 29(22.3%) of the patients with NPDR 
and 29(29%) of the patients with PDR. There 
was no significant association between BMI and 
diabetic retinopathy (p=0.451)

According to the duration of diabetes patients 
were divided into 3 groups i.e 5-7 years, 8-10 years 
and >10 years. Of the 100 diabetics, 40(40%) 
had diabetes for 5-7 years, 36(36%) had diabetes 
for 8-10 years while 24(24%) had diabetes for 

>10 years. In patients with NPDR, 37(28.5%) had 
diabetes for 5-7 years, 51(39.2%) had diabetes 
for 8-10 years while 42(32.3%) had diabetes for 
>10 years. In patients with PDR, 29(29%) had 
diabetes for 5-7 years, 28(28%) of the patients 
had diabetes for 8-10 years while 43(43%) had 
diabetes for >10 years. There was significant 
association between diabetic retinopathy and 
duration of diabetes (p=0.035)

Control of diabetes was assessed by HbA1c 
levels. 33(33%) of the diabetics had Hb1Ac levels
<6%, 32(32%) had HbA1c levels of 6-10% while 
35(35%) had levels >10%. In patients with NPDR, 
33(25.4%) of the patients had HbA1c levels of 
<6%, 74(56.9%) had 6-10% Hb1Ac level while 
23(17.7%) had >10% levels. Patients with PDR 
had 29(29%) of the patients with HbA1c levels 
of <6%, 28(28%) had 6-10% Hb1Ac level while 
43(43%) had >10% levels. There was significant 
association between diabetic retinopathy and 
Hb1Ac levels (p=0.001).

3

Groups Diabetics with no DR
(n=100)

Diabetics with NPDR
(n=130)

Diabetics with PDR
(n=100) P-Value

Gender
Male 48(48%) 57(43.8%) 24(24%)

0.001*
Female 52(52%) 73(56.2%) 76(76%)
Age Groups
30-50 years 56(56%) 61(49.9%) 48(48%)

0.351
51-70 years 44(44%) 69(53.1%) 52(52%)
Hypertension
Yes 41(41%) 53(40.8%) 37(37%)

0.804
No 59(59%) 77(59.2%) 63(63%)
BMI
<30 72(72%) 101(77.7%) 71(71%)

0.451
≥30 28(28%) 29(22.3%) 29(29%)

Table-I

 Duration of Diabetes
 5-7 years 40(40%) 37(28.5%) 29(29%)

0.035* 8-10 years 36(36%) 51(39.2%) 28(28%)
 >10 years 24(24%) 42(32.3%) 43(43%)
 Control of Diabetes(HbA1c)
 <6% 33(33%) 33(25.4%) 29(29%)

0.001* 6-10% 32(32%) 74(56.9%) 37(37%)
 >10% 35(35%) 23(17.7%) 34(34%)

Table-II
* p<0.05 was considered significant
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DISCUSSION
With the current prevalence rate of diabetes, the 
diabetic population in Pakistan is expected to 
reach 15% (14 million) by 2030. This will place 
Pakistan at 4th position in the list of countries with 
the high prevalence of Diabetes Mellitus. This will 
also lead to an increase in complications due 
to diabetes which poses a great challenge not 
only for the health care professionals but for the 
economy of Pakistan which already has limited 
health care resources.9

In our study from a total of 330 diabetics, 
230(69.6%) patients had diabetic retinopathy. 
Diabetic Retinopathy was significantly higher in 
females (45.1%) as compared to males (24.5%). 
Our results are supported by another study which 
analyzed the data of Pakistan National Blindness 
and Visual Impairment Survey and another study 
by Momon etal.17 which have reported higher 
prevalence of diabetic retinopathy in females. 
However, our results are in contrast with the 
study by Thomas et al. which has reported a 
high prevalence of DR, 54.7% and 59.1% in 
type 1 and type 2 male diabetics, respcetivley.10 
Another study conducted in the United States 
has established the male preponderance in DR 
as well.11 This could be attributed to the greater 
proportion of females (60.9%) as compared to 
males (39%) in our study or due to the higher 
prevalence of DM in females(19.3%) as compared 
to males(16.6%) in Punjab, making them more 
prone to developing complications.9

Studies by Kajiwara et al12, Romero-Aroca et al.13 
and Jin et al.14 have established a strong correlation 
between the progression of DR and hypertension 
which is in contrast to our study which doesn’t 
show any significant association between the two 
variables which can be attributed to the lack of 
awareness and access to basic health facilities 
in the population due to which many patients of 
hypertension can remain undiagnosed.

Studies have not shown any conclusive results 
between association of DR and BMI. Some 
studies have shown increased risk of BMI with 
DR while some studies have shown contradictory 
results; high BMI having protective effect on DR. 

Some studies have also shown no significant 
association between the two variables which is 
consistent with our study.

Longer duration of diabetes and poor glycemic 
control are strong predictors of DR which is 
not only supported by another study in Military 
Hospital, Rawalpindi15 but also in Japan.16 A study 
in Wales has shown that the longer the duration 
of diabetes, longer the chances to develop sight 
threatening Diabetic Retinopathy.20

The United Kingdom Prospective Diabetes 
Study (UKPDS) and the Diabetes Control and 
Complications Trial (DCCT) provided strong 
evidence that tight control of glycemia (HbA1c 
<7%) reduces the risk of development and 
progression of DR in both type 1 and type 2 
diabetes.18 As higher Hb1Ac levels are associated 
with higher levels of VEGF expression, which is 
a potent angiogenic factor and causes vascular 
permeability making the patients more prone to 
develop micro vascular complications.19

The limitation of this study was the small sample 
size which might have resulted in insignificant 
relation between BMI, hypertension and DR as 
opposed to previous studies. We recommend 
such studies with larger sample sizes and a multi 
center approach to identify major risk factors 
which will not only aid in early diagnosis but also 
a better approach for the management of the 
disease.

CONCLUSION
Diabetic Retinopathy has shown strong 
association with female gender, longer duration 
of diabetes and poor glycemic control. More 
studies should be conducted to identify these risk 
factors.
Copyright© 21 Oct, 2022.
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