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ABSTRACT

Results: Out of the 106 participants, 44 were male (41.50%) and 62 were female (58.50%). Among 
participants, Grade -2 (HbA1c range 8-12) comprised the highest percentage of patients at 44.3%, followed 
by Grade-1 (HbA1c range 5-8) with 35.8%, and Grade -3 (HbA1c range 12-15) with 19.8%. This suggests 
that as HbA1c values increase, the severity of DMR tends to escalate, emphasizing the critical role of 
glycemic control in managing diabetic complications affecting the retina.

Purpose: To compare the association of  the severity of Diabetic Retinopathy with  the level of HbA1c.

Keywords: .Diabetic Retinopathy, Glycated Hemoglobin, Diabetes

Methodology:   This cross-sectional study was conducted at Pak International Medical College and 
Hospital Peshawar from March, 2019 to June, 2019 after approval of ethical review board. Using 
consecutive sampling technique, total of 106 patients with Diabetic Mellitus type -2 were enrolled in the 
study who presented to out patient department of ophthalmology, Pak International Medical College and 
Hospital, Peshawar. Non diabetic patients and those who did not give consent to participate were excluded. 
After informed consent, full ophthalmologic examination was carried out for each patient. Diabetic 
retinopathy was graded as 0-5. No diabetic changes were labeled as Grade-0, and mild to moderate NPDR 
were included in Grade-1, CSME with NPDR as Grade 2, PDR as Grade 3, Advanced DR (VIT HE+ RD) 
was labeled as Grade 4, and nerve Palsy, CRAO, CRVO was labeled as Grade-5. Frequency and percentages 
were calculated for categorical data while mean, maximum, minimum, and standard deviation for 
continuous data via SPSS version- 27. One way ANOVA was applied to check for significance. P value less 
than 0.05 was considered significant.
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Conclusion: As the HbA1c level increases the severity of diabetic retinopathy increases.  

Diabetic mellitus (DM) is a metabolic syndrome in which insulin resistance is absolute or is of relative lack. 
It can damage every organ and system of our body resulting in impaired quality of life and leading to 

1 community burden and economics to the society.  Global statistics show that about 451 million people 
2 suffered from DM in 2017 and was expected that this figure may increase to 693 million in 2045.

INTRODUCTION

SCAN TO OPEN ARTICLE



The prevalence rate of diabetes is notable as it has 
been rising at a quicker rate in low- and middle-
income nations compared to high-income 
countries. It is also noted that between 2000 and 
2019, there was a 3% increase in diabetes mortality 

3rates by age.  Universally, diabetes is viewed as a 
risk, with an expected 463 million individuals 
living with the sickness. In 2019, it was the 10th 
major reason for death, representing an expected of 
1.5 million. Regarding the present status of diabetes 
prevalence of the diabetes may be increased to 700 

4
million by the year 2045 in low-income countries.

Diabet ic  ret inopathy (DR) is  a  common 
complication of DM that leads to blindness. 
Diabetic retinopathy, which happens when the 
blood vessels in the eyes get damaged, is still one of 
the main reasons why adults lose their ability to see 

5 
well. DMR usually causes blindness in the age 

6 group of 20-65 years. DMR is present in 45% of 
people with both Type 1 Diabetic myelitis (T1DM) 
and Type 2 Diabetic mellitus (T2DM). People with 
T1DM are affected more than T2DM with diabetic 

7  retinopathy. Proliferative diabetic retinopathy 
affects about 5%-10% of all diabetic patients. The 
severity of DMR depends upon many factors which 
include: the onset of DM, glycemic control, cataract 

8,9
surgeries, hypertension, and smoking.   Another 
important factor that may contribute to DMR is 
m i c r o a l b u m i n u r i a .  A  h i g h  g r a d e  o f 
microalbuminuria is a key risk factor for the 

10 
development and severity of DR.

METHODOLOGY

This study was conducted to assess the association 
between the severity of retinopathies and HbA1c 
status in patients with diabetic mellitus.

Diabetes Mellitus is a big health problem 
worldwide, affecting millions of people and putting 
a burden on both individuals and healthcare 
systems. The global prevalence of diabetes went up 
from 108 million in 1980 to 422 million by 2014.

This cross-sectional study was conducted at Pak 
International Medical College and Hospital 
Peshawar from March, 2019 to June, 2019 after 
approval of ethical  review board.  Using 
consecutive sampling technique, total of 106 

patients with Diabetic Mellitus type -2 were 
enrolled in the study who presented to out patient 
department of ophthalmology, Pak International 
Medical College and Hospital, Peshawar. Non 
diabetic patients and those who did not give consent 
to participate were excluded. After informed 
consent, full ophthalmologic examination was 
carried out for each patient. Diabetic retinopathy 
was graded as 0-5. No diabetic changes were 
labeled as Grade-0, and mild to moderate NPDR 
were included in Grade-1, CSME with NPDR as 
Grade 2, PDR as Grade 3, Advanced DR (VIT HE+ 
RD) was labeled as Grade 4, and nerve Palsy, 
CRAO, CRVO was labeled as Grade-5. Frequency 
and percentages were calculated for categorical 
data while mean, maximum, minimum, and 
standard deviation for continuous data via SPSS 
version- 27. One way ANOVA was applied to check 
for significance. P value less than 0.05 was 
considered significant.

RESULTS

Out of the 106 participants, 44 were male (41.50%) 
and 62 were female (58.50%). The participants' 
ages ranged from 30 to 75 years, with a mean age of 
52.45 years and a standard deviation of 11.04 years. 
Table 1 showed the  HbA1c level and severity of 
DR was given in table 1. The patients were 
categorized into Grade-1 (HbA1c range 5-8), Grade 
-2 (HbA1c range 8-12), and Grade -3 (HbA1c range 
12-15). Among these, Grade -2 (HbA1c range 8-12) 
comprises the highest percentage of patients at 
44.3%, followed by Grade-1 (HbA1c range 5-8) 
with 35.8%, and Grade -3 (HbA1c range 12-15) 
with 19.8%. This suggests that as HbA1c values 
increase, the severity of DMR tends to escalate, 
emphasizing the critical role of glycemic control in 
managing diabetic complications affecting the 
retina showed mean differences between . Table 2 
and within groups for a variable. Between-group 
comparisons show a significant difference (p = 
0.032) with a mean difference of 0.03. Within-
group differences vary: Group 1, Group 2 and 
Group 3  has a non-significant mean difference of  
0.170, P= 0.067.
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Table -1: Descriptive statistics of HbA1c level 
with Severity of DR level

Table -2: One Way Anova

DISCUSSION

Diabetic retinopathies are one of the critical and 
most important factors that lead to blindness. It puts 

11 
a heavy burden on the ophthalmic community. It is 
important to identify these risk factors that increase 
the progression of DR. In this study, we found the 
HbA1c level status with the severity of diabetic 
retinopathy. HbA1c level shows the glycemic 
control in diabetic patients which is thought to be a 
grave factor in the development of diabetic 
retinopathy.

In this study, the subject's ages ranged from 30 to 75 
years, with an average age of 52.45 years and a 
standard deviation of 11.04 years. A study in 
Pakistan, Punjab by Khan RM et al also stated 

12 similar findings.  We found that 44 were male 

(41.50%) and 62 were female (58.50%). A similar 
comparable analysis was reported in India showed 
that males (69%) were high in comparison to 

13 
females (31%). This may occur due to gender bias.  
We found that most of the subjects in our study 44% 
had grade 2 diabetic retinopathy as compared to 
grade 1. Similar findings were also reported from a 
study conducted in Pakistan, Punjab by Khan RM et 

13,14 al.  In our study 13.2% of the subjects were 
NPDR and about 14% had PDR. These values are 
similar to Khan RM et al and Sewak et al while 
assessing and relating the HbA1c level with the 

12,15severity of diabetic retinopathies.

A comparable study conducted in Sadie Arabia also 
reported that uncontrolled diabetes and HbA1c 
level have a 67% of risk developing diabetic 

19 retinopathy.  A study conducted in Sweden by 
Rebecca Andreasson et al also supported the same 

20 findings in type 1 diabetes.  As the level of HbA1c 
increases the severity of the diabetic retinopathy 
may increase. A similar statement was also reported 
in a study conducted in China by Valencia Foo et al 
that an increase in HbA1c level and systolic blood 
pressure has a direct impact on diabetic 

21retinopathy.

Only 8.4% of the patients had no diabetic changes in 
our study population. Relating to this, a study 
conducted in South Korea also reported that only 
4.1% mean 5 out of 120 patients have no diabetic 

16 changes.  This small portion of bad indicator of the 
DMR was associated with poor glycemic control. 
We also found that Grade-1 (HbA1c range 5-8) with 
35.8% has NPDR in our total study sample. 
Similarly, Grade -2 (HbA1c range 8-12) comprises 
the highest percentage of patients at 44.3%, and 
Grade -3 (HbA1c range 12-15) with 19.8% in our 
total study population. In contrast, some of the 
findings also reported in some studies showed that 
most of the NPDR has only (15) cases had grade 1 
and 2 with HbA1c at Grade 2 (8-12). However, their 
Grade III HbA1c (12-15) was seen among patients 
with Grade-V diabetic retinopathy was 19-20 of the 
subjects. Prasad et al. also recorded, that their mean 
levels of HbA1c as 9.30 +1.60 in their study and 
showed an accumulative slope in the diabetic 
retinopathy with the severity of DR as HbA1clevels 

17,18increased.

81Ophthalmol Pak. 2024, Vol.14(3): 79-83

Association of Severity of Diabetic Retinopathy with HbA1c Level.

Sr # HbA1c Grading
No of Patients Dmr Severity Level

(1)

(2)

(3)

Grade -1 
(5 - 8)

Grade -2 
(8 - 12)

Grade -3 
(12 - 15)

Freqency % age

38 35.8%

Grade -0

Grade -0

Grade -0

0 0%

Grade -1

Grade -1

Grade -1

Grade -2

Grade -2

Grade -2

Grade -3

Grade -3

Grade -3

Grade -4

Grade -4

Grade -4

Grade -5

Grade -5

Grade -5

14 13.2%

4 3.7%

8 7.5%

7 6.6%

4.7%

47 44.3%

9 8.4%

7 6.6%

12 11.3%

14 13.9%

4 3.7%

1 0.9%

21 19.8%

0 0%

5 4.7%

4 3.7%

3 2.8%

6 5.6%

3 2.8%

% ageFreqency 

Variables 
Mean 

Difference 

Condence Interval P- Value 

Lower Case Upper Case 

Between the Group 0.03 0.0678 0.0987
0.032

Within the Group

Group 1 VS Group 2 0.170 0.313 3.337

0.067Group 1 VS Group 3 0.267 0.390 2.920

Group 2 VS Group 3 0.097 0.314 2.802



Sample size was very small in our study when seen 
in context of magnitude of disease. Moreover, it was 
collected from a single centre. Multicaentre data 
may put forth a more conclusive evidence regarding 
this issue.

As the HbA1c level increases the severity of 
diabetic retinopathy increases. We also noted that 
diabetes has a direct relation with diabetic 
retinopathy.
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