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ABSTRACT 

Objective: To identify the risk factors for developing diabetic retinopathy. 
Study Design: Cross-sectional study. 
Place and Duration of Study: Department of Biochemistry and Molecular Biology, Army Medical College, Rawalpindi, Pak 
Emirates Military Hospital (PEMH), Rawalpindi and Armed Forces Institute of Ophthalmology (AFIO), Rawalpindi Pakistan, 
from Jun 2021 to May 2022. 
Methodology: A total of one hundred and fifty participants aged 25-70 years were included in the study. All participants were 
divided into three equal groups. Group-I was of age and gender-matched healthy individuals (n=50), Group-II was of people 
with diabetes without retinopathy (n=50), and Group-III was of diabetic patients having retinopathy (n=50). All the data of the 
participants were recorded on an especially designed proforma, and 5ml of venous blood was also drawn from the subjects to 
measure serum lipid levels. 
Results: Male gender was more common with 33(66%), 30(60%) and 33(66%) in Group-I, Group-II, and Group-III respectively. 
Most of the retinopathy cases had sedentary lifestyle 33(66%), poor dietary habits 34(68%), cardiovascular disease 38(76%), 
diabetic foot ulcers 44(88%) and increased levels of TAGS (p-value 0.001). Nephropathy and smoking showed no significant 
link with dr. 
Conclusion: It can be concluded that a sedentary lifestyle, poor dietary habits, cardiovascular disease, diabetic foot and 
increased TAGS may be risk factors for the development of diabetic retinopathy. These findings can help in the early 
identification and better prognosis of the disease in high-risk individuals. 
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INTRODUCTION 

According to the International Diabetes Federa-
tion (IDF) diabetes atlas 2017, Pakistan is ranked 10 
out of 221 countries worldwide with 7.5 million cases 
of DM aged 20–79 years.1,2 Half the diabetics are more 
prone to develop diabetic complications because of a 
lack of awareness. The chronic complications of DM 
are divided into micro-vascular and macro-vascular.3 
Microvascular compli-cations (nephropathy, retino-
pathy and neuropathy) have a much higher preva-
lence as compared to macro-vascular complications 
(stroke, peripheral artery disease (PAD) and cardio-
vascular disease). There are also some other complica-
tions of DM that cannot be categorized into the two 
categories.4,5 

One of the most serious and dangerous com-
plications of DM is diabetic retinopathy (DR).6 Based 
on the presence or absence of neo-angiogenesis and 
vascular lesions, DR can be classified as proliferative 

(PDR) or non-proliferative diabetic retinopathy 
(NPDR). Only micro-aneurysms may be present in 
mild NPDR. When found together, retinal haemorr-
hages, hard exudates and micro-aneurysms may cause 
moderate NPDR.7 Among the US working-age 
population, DR is one of the most threatening causes 
of blindness or vision loss.8 

In a study done in 2017 in China, different risk 
factors for different forms of DR were characterized. 
Long diabetes duration, higher blood glucose level, 
hypertension, young age and high HbA1c all were 
found to be important risk factors for causing DR.9 

Many complications other than eye complications can 
also be related to the development of DM. These 
include peripheral neuropathy, cardiovascular disea-
ses, nephropathy or low density of bones. All compli-
cations can decrease the quality of life and can cause 
an increased rate of mortality.10 Therefore. This study 
was conducted to identify the risk factors leading to 
DR in the local population so that this highly 
debilitating condition may be prevented through early 
diagnosis and appropriate management. 
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METHODOLOGY 

This study was conducted at the Department of 
Biochemistry and Molecular Biology, Army Medical 
College (AMC), in collaboration with the Armed 
Forces Institute of Ophthalmology (AFIO) and Pak 
Emirates Military Hospital (PEMH), Rawalpindi 
Pakistan, after approval from the Army Medical 
College Ethical Review Board (ERC/ID/110). Non-
probability consecutive sampling technique was 
employed. The study was completed in one year, from 
June 2021 to May 2022. The sample size was calculated 
using the WHO sample size calculator with the 
reference prevalence of DM as 11.77%.11 

Inclusion Criteria: All the patients of T2DM and 
healthy controls of both genders aged between 25-70 
years, with or without DR, with any duration of 
diabetes, including the newly diagnosed patients, 
were included in the study. 

Exclusion Criteria: All T1DM subjects, all the patients 
with retinopathy due to causes other than diabetes 
such as atherosclerosis, hypertension, systemic vascul-
itis, systemic infections, blood dyscrasias, radiations 
etc., patients with ocular diseases other than DR like 
cataracts, glaucoma, papillopathy, and ocular surface 
diseases such as retinal vein occlusion and retinal 
macro-aneurysms etc., patients with a history of re-
tinal laser therapy or ocular surgeries, patients with 
gestational diabetes were excluded from the study. 

Total subjects enrolled in the study were 150. All 
the subjects were equally divided into three groups. 
Group-I was of age and gender-matched healthy 
individuals (n=50), Group-II was of people with 
diabetes without retinopathy (n=50), and Group-III 
was of diabetic patients having retinopathy (n=50). 
Consent of the study subjects was taken before the 
conduct of the study. 

The medical and surgical histories of all patients, 
along with their demographic data, were recorded on 
the pre-designed proforma. The demographic data 
consisted of age, gender, weight, height etc. Other 
parameters that may affect the progression of diabetic 
retinopathy were also noted, like duration of diabetes, 
diet, lifestyle, hypertension, diabetic nephropathy, 
diabetic neuropathy, cardiovascular disease, diabetic 
foot or any other significant medical or surgical 
history. Under aseptic conditions, 5ml of venous blood 
was also drawn from the subjects and stored in plain 
tubes to be taken to the laboratory for measuring 
serum lipid levels. In addition, a fasting lipid profile 
was performed on the samples. The lipid profile of all 

the participants included total serum cholesterol, 
serum HDL cholesterol, serum triglycerides (TAGS) 
and serum LDL cholesterol. 

Statistical Package for Social Sciences (SPSS) 
version 24.0 was used for data analysis. Frequency and 
percentage were calculated for qualitative variables 
like gender, diet, lifestyle, history of smoking, hyper-
tension, nephropathy, neuropathy, duration of diabe-
tes, CVD, and the presence or absence of diabetic foot. 
Mean±SD was presented for quantitative varia-bles 
like total serum cholesterol, serum triglycerides, serum 
LDL cholesterol and serum HDL cholesterol. Finally, 
all the variables between the three groups were com-
pared to determine the value of significance between 
the groups using One-way ANOVA and Post-hoc 
Tukey test. The p-value of ≤0.05 was considered signi-
ficant statistically. 

RESULTS 

 

Table-I: Demographic data of the study Groups (n=150) 

Variables 
Group-I 

(n=50)n(%) 
Group-II 

(n=50)n(%) 

Group-III 
(n=50) 
n(%) 

p-
value 

Age(years) 

25-45 
46-70 

33(66) 
17(34) 

17(34) 
33(66) 

5(10) 
45(90) 

0.001 

Gender 

Male  
Female  

33(66) 
17(34) 

30(60) 
20(40) 

33(66) 
17(34) 

- 

Diet 

Healthy  
Poor  

34(68) 
16(32) 

24(48) 
26(52) 

16(32) 
34(68) 

0.001 

Lifestyle 

Sedentary 
Less active 
Active 

6(12) 
20(40) 
24(48) 

25(50) 
13(26) 
12(24) 

33(66) 
8(16) 
9(18) 

0.001 

Smoking 

Smokers 
Non 
smokers  

3(6) 
47(94) 

4(8) 
46(92) 

4(8) 
46(92) 

0.908 

Hypertension 

Present  
Absent  

0(0) 
50(100) 

14(28) 
36(72) 

25(50) 
25(50) 

0.001 

Neuropathy 

Present 
Absent 

0(0) 
50(100) 

14(28) 
36(72) 

30(60) 
20(40) 

0.001 

Nephropathy 

Present 
Absent 

0(0) 
50(100) 

2(4) 
48(96) 

1(2) 
49(98) 

0.365 

CVD 

Present  
Absent  

0(0) 
50(100) 

5(10) 
45(90) 

12(24) 
38(76) 

0.001 

Duration of DM 

<15 years 
>15 years 

0(0) 
0(0) 

31(62) 
19(38) 

18(36) 
32(64) 

0.001 

Diabetic Foot Ulcer 

Present 
Absent  

0(0) 
50(100) 

0(0) 
50(100) 

6(12) 
44(88) 

0.002 
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In above Table-I, male gender was more common 
with 33(66%), 30(60%) and 33(66%) in Group-I, Group-
II, and Group-III respectively. The age of the patients 
increased as they progressed towards retinopathy, 
with a p-value of 0.001. Around 45(90%) of the subjects 
with retinopathy had ages above 45 years. 33(66%) of 
the retinopathy cases adopted a sedentary lifestyle and 
34(68%) adopted poor dietary habits, with the p-value 
of both variables being around 0.001. Our findings 
showed that hypertension and neuropathy were found 
in 25(50%) and 30(60%) cases of DR with a p-value of 
0.001. 

When the lipid profile was measured for all the 
subjects, the results showed that lipid derangement 
also occurs along the development of DR. Mostly, incr-
eased levels of TAGS were observed in both groups of 
cases (DM & DR) (p-value 0.001). Whereas LDL choles-
terol was also slightly increased in the borderline 
range in these two groups (p-value 0.001)(Table-II). 

 

Table-II: Comparison of Lipid Profile of the study Groups 
(n=150) 

Parameters 
(mean) 

Group-I 
(n=50) 

Mean±SD 

Group-II 
(n=50) 

Mean±SD 

Group-III 
(n=50) 

Mean±SD 

p-
value 

Total 
cholesterol 
(mmol/l) 

3.79±0.60 4.53±1.28 4.76±1.85 0.001 

Serum 
TAGS 
(mmol/l) 

1.38±0.34 2.011±0.95 3.14±2.19 0.001 

Serum LDL 
cholesterol 
(mmol/l) 

2.23±0.40 3.17±1.05 3.09±1.33 0.001 

Serum HDL 
cholesterol 
(mmol/l)  

1.19±0.17 1.02±0.19 1.13±0.47 0.026 

 

Intra-group association of blood lipid profile 
showed that total serum cholesterol and serum LDL 
cholesterol showed significance when Group-I was 
compared with Group-II and Group-III (Table-III). 
 

Table-III: Intra-group comparison of the study Groups 
(n=150) 

Parameters 

 

Group II vs. 
Group III 

Group-I 
vs. 

Group II 

Group-I 
vs. Group 

III 

Total cholesterol 0.018 0.001 0.676 

Serum TAGS 0.065 0.001 0.001 

Serum LDL 
cholesterol 

0.001 0.001 0.907 

Serum HDL 
cholesterol 

0.022 0.619 0.190 

DISCUSSION 

Our results  showed that age, diet, lifestyle, 
hypertension, neuropathy, duration of DM >15 years, 
CVD, DFU and serum TAGS positively affect the 
progression of DR from DM. According to the results 
of other studies, quality of life was seen to be affected 
more in the DR subjects compared to people with 
diabetes without nephropathy. Furthermore, a d-
ecrease in quality of life was recorded with increased 
duration or severity of DR.12,13 The patients of DR 
suffer more from different complications, as observed 
in our study. 

According to a meta-analysis done in 2017, a 
connection between DR patients with T2DM and 
smoking was studied. However, surprisingly, 
according to the results of this study, T2DM subjects, 
when compared with non-smokers, the risk of having 
PDR and DR was significantly low in the group of 
smokers (p=0.02) for DR.14 Our study showed no 
significant association between smoking with the 
development of DM or DR. According to a study done 
in 2018, low physical activity was found to be strongly 
linked to high mortality rates, followed by smoking 
and dietary risks.15 This factor is observed in our study 
as well that most patients of DR had a sedentary 
lifestyle. 

At Arbaminch General Hospital, a cross-sectional 
study including 400 DM patients was performed. The 
results of the study clearly showed that age, family 
history of the DM, duration of DM in years and 
hypertension were all the risk factors identified that 
may play a role in the pathogenesis of DR.16 Hyperten-
sion, age, increased duration of DM (>15years) shown 
a positive association in our study as well. 

A meta-analysis was done in China in 2020 to 
determine the diagnostic significance of DR for 
patients with CVD. The results clearly showed that in 
all T2DM subjects, the DR patients had a higher CVD 
mortality rate than the non-DM cases.17 Our study also 
showed that the risk of getting CVD increases along 
with the development of DR from DM or a healthy 
state. 

According to the results of the study performed 
from 1987 to 2014, the prevalence of retinopathy 
depending on the duration of diabetes was 63% after 
more than 30 years of DM and 58.7% after 25 to 30 
years of the disease.18 According to a review conduc-
ted on Diabetic Foot Ulcer (DFU) patients, out of 100 
DFU patients, 55 (55%) had PDR, and 90 patients 
(90%) had DR. No significant link was found with the 
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DFU severities and DR.19 Our study showed that more 
cases of DFU were observed in DR subjects as 
compared to other two groups. 

TAGS were found to play a role in the 
development and occurrences of micro-aneurysms in 
CVD patients (p=0.003). Nevertheless, in the subjects, 
who underwent lifestyle modifications like eating a 
healthy diet and exercising regularly, especially in 
overweight and obese subjects, the development of 
retinal micro-aneurysms was less. In addition, early 
microangiopathy was seen to develop in the diabetic 
subjects with elevated serum TAGS levels.20 Our study 
also showed an increase in TAGS levels along with 
progressing age and DR development. 
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LIMITATIONS OF THE STUDY 

The limitations of the study were the small sample size 
and restricted funding. In addition, it was a single institute 
study. Therefore, multicenter trials and the provision of 
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CONCLUSION 

Measures to prevent the progression of diabetes can be 
initiated early by identifying the risk factors. Vision-
threatening DR can be avoided by early detection of the 
disease at the non-proliferative stages. 

This study concludes that risk factors significantly 
affect the development and progression of diabetic 
retinopathy in T2DM subjects and healthy controls. 
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