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Abstract 
Aim: The aim of the present study was to evaluate the association of Hba1c levels with 
diabetic retinopathy in Bihar region. 
Methods: The present study was conducted in the Department of ophthalmology, GMC, 
Bettiah, Bihar, India  for 1 year after taking the approval of the protocol review committee 
and institutional ethics committee. 200 patients were included in the present study. 
Results: There were 120 males and 80 females in our study group, revealing a male 
predominance in our recruited study population. The mean age of participants in this study 
was 62.08 ± 7.20 and out of the 200 participants. The mean age of 100 patients at diagnosis 
was 48.4± 6.32 and mean duration of diabetic age was 16.32 ± 6.90. The mean of 
Glycosylated haemoglobin (HbA1c) in the study population was 8.90 ± 1.88. The present 
study constituted 10% mild NPDR, 20% moderate NPDR, 45% severe NPDR, 20% PDR and 
5% high risk PDR. Out of 100 retinopathy patients studied severe and very severe NPDR 
accounted for nearly half the patients while the other half consisted of early PDR, mild and 
moderate NPDR, the latter being higher than the former. 
Conclusion: The value of glycosylated haemoglobin (HbA1c) showed an increasing trend as 
severity of diabetic retinopathy increases. The poor metabolic control as demonstrated by 
high HbA1c is significantly associated with severity of retinopathy and presence of CSME. 
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Introduction 

Diabetes mellitus (DM) is considered to be 
a significant public health problem 
globally as its incidence has increased 
dramatically in recent years. [1] In 
addition to the mordant effect of DM on 
individuals, it also places a heavy 
economic burden on countries. [2] The 
World Health Organization defines DM as 

a fasting plasma glucose ≥ 7.0 mmol/l 
(126 mg/dl) or two-hour plasma glucose ≥ 
11.1 mmol/l (200 mg/dl). [3] The 
symptoms of DM are usually less marked 
in the early stages, so most patients are 
diagnosed when they already have 
complications. [4,5] Chronic 
hyperglycemia that results from 
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insufficient insulin secretion and/or the 
inability to use insulin effectively can lead 
to serious life-threatening conditions, 
including cardiovascular problems, 
retinopathy, nephropathy, and neuropathy. 
[6] According to the American Society of 
Retina Specialists, diabetic retinopathy 
(DR) is a complication of diabetes that 
causes damage to the blood vessels of the 
retina- the light-sensitive tissue that lines 
the back part of the eye, allowing you to 
see fine details. [7] 
According to WHO, India has about 70 
million people living with diabetes in 
2015, increasing to 98 million by 2030. [8] 
Diabetic retinopathy is among the most 
common causes of legal blindness 
affecting the age group of 20-74 years of 
age and is a frequent microvascular 
complications of DM. [9] The prevalence 
of DR is considerably higher in type 1 than 
in type 2 DM, seen in all patients of type 1 
& 70% of type 2 DM after 15 years of 
DM. [10,11] 
Patients suffering from retinopathy are 
initially asymptomatic but gradually 
experience floaters, distortion and blurred 
vision which may later progress to 
irreversible changes. The relative risk of 
blindness in diabetes patients is 
approximately 5 times the risk of those 
without diabetes after adjusting for 
potential confounders. [12] 
When glucose is bound nonenzymatically 
to a terminal portion of Hb chain, its 
quantization becomes possible. This 
measurement is directly proportional to 
blood glucose concentration. [13] As life 
span of RBCs is 120 days, this test, with 
allowances for the dynamics of RBCs 
production & disposal, indicate mean 
blood glucose over a 2- 3month period. At 
present, the consensus on best method for 
measuring glycosylated haemoglobin is to 
use a fractionated value of HbA1c. The 
normal value of HbA1c is < 6.9% of total 
haemoglobin. DR is one of the most 
common causes of blindness, therefore 
there should be an effort for early 

diagnosis and treatment of DR. Poor 
glucose control is a risk factor and 
glycosylated haemoglobin indicates long 
term blood glucose concentration. 
The aim of the present study was to 
evaluate the association of hba1c levels 
with diabetic retinopathy in Bihar region. 
Materials and Methods 
The present study was conducted in the 
Department of ophthalmology, GMC, 
Bettiah, Bihar, India  for 1 year after 
taking the approval of the protocol review 
committee and institutional ethics 
committee. 200 patients were included in 
the present study. 
Inclusion criteria 

• Participants diagnosed to have type 2 
diabetes mellitus with retinopathy 
changes in the fundus are included in 
this study. 

• Recent HbA1 c levels of the 
participants known. 

Exclusion criteria 

• Participants with known other systemic 
diseases which could manifest as 
retinal pathology. 

• Participants with very hazy ocular 
media (i.e., ocular fundus not clearly 
visible by indirect ophthalmoscopy) 
are excluded from the study. 

• Gestational diabetics and juvenile 
diabetics. 

• Undergone laser photocoagulation 
therapy. 

• Participants not accepting the informed 
consent 

Methodology 
A general physical examination was 
performed followed by a complete 
ophthalmic examination. A detailed fundus 
evaluation was performed using a direct 
ophthalmoscopy, indirect ophthalmoscopy 
along with slit lamp biomicroscopy with 
+90D lens. FBS and Glycosylated 
hemoglobin (HbA1c) were investigated in 
lab. Glycosylated haemoglobin (HbA1c) 
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was measured by Daytona auto analysis 
set. It is expressed in percentage (%). 

Statistical methods 
Analysis of variance test was used to 
determine the relationship between HbA1c 
and severity of retinopathy in patients of 

type 2 DM. Chi Square test was used to 
determine the relationship between 
severity of diabetic retinopathy with visual 
acuity and duration of diabetes. 

Results 

Table1: Demographic and clinical data of study population 
Parameters  Observation 
Total number included  200 
Male /female 120/80 
Mean age (years)  62.08±7.20 
Mean age at diagnosis (years)  48.4±6.32 
Mean duration of diabetes (years)  16.32±6.90 
Mean HbA1c (%)  8.90±1.88 

 
The above table shows the demographic 
data of 200 patients included in our study. 
There were 120 males and 80 females in 
our study group, revealing a male 
predominance in our recruited study 
population. The mean age of participants 
in this study was 62.08 ± 7.20 and out of 

the 200 participants. The mean age of 100 
patients at diagnosis was 48.4± 6.32 and 
mean duration of diabetic age was 16.32 ± 
6.90. The mean of Glycosylated 
haemoglobin (HbA1c) in the study 
population was 8.90 ± 1.88.

Table 2: Prevalence of retinopathy 
Retinopathy  No of patients Percentage (%) 
Mild NPDR  20 10 
Moderate NPDR 40 20 
Severe NPDR 90 45 
Early PDR 40 20 
High risk PDR 10 5 

 
The present study constituted 10% mild NPDR, 20% moderate NPDR, 45% severe NPDR, 
20% PDR and 5% high risk PDR. Out of 100 retinopathy patients studied severe and very 
severe NPDR accounted for nearly half the patients while the other half consisted of early 
PDR, mild and moderate NPDR, the latter being higher than the former. 

Table 3: Correlation of HbA1c with severity of Retinopathy 
Severity of retinopathy 

HbA1c range (%) Mild 
NPDR 

Moderate 
NPDR 

Severe 
NPDR 

Early 
PDR 

High Risk 
PDR 

6.5-8.5  18 18 10 15 3 
8.5-10.5 2 14 50 20 5 
10.6-12.5 0 2 25 5 2 
12.6-14.5 0 6 5 0 0 
Total 20 40 90 40 10 

 
The above table reveals that there were 
90% of mild NPDR cases, 45% of 
moderate NPDR cases and 11.12% of PDR 

cases in 6.5% - 8.5% range of 
HbA1c.Whereas in HbA1c range of 8.6% - 
10.5%, mild and moderate NPDR cases 
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reduced to 10% and 35% respectively and 
severe NPDR cases increased to 55.55%. 
And high-risk PDR cases rose from 30% 
to 50% when HbA1c rises from 6.5% - 
8.5% to 8.6 %- 10.5%. This revealed an 
increasing trend of severity of retinopathy 
with raise in HbA1c levels. 

Discussion 
The increased prevalence of diabetes 
mellitus (DM) worldwide has led diabetic 
retinopathy (DR) as the leading cause of 
visual impairment in working-age 
individuals. [14-16] The longer duration 
and poor glycaemic control along with 
blood pressure fluctuations have been 
established as primary risk factors 
responsible for the development and 
progression of DR in various population-
based studies. [17] 
Diabetic Retinopathy [DR] is one of the 
most common microvascular 
complications in patients with Diabetes 
and it is the leading cause of visual 
impairment. Population‑based studies 
suggest that one‑third of the diabetic 
patients have signs of DR and one‑tenth 
have vision‑threatening states of DR, such 
as Diabetic Macular Edema [DME] and 
Proliferative Diabetic Retinopathy [PDR]. 
[18] The incidence of DR in Type 1 
Diabetes (T1DM) is 71‑90%, whereas in 
Type 2 Diabetes (T2DM) it is around 67% 
after 10 years of onset of diabetes. [19] 
A south Indian study by Mohan R. 
reported an overall prevalence of 14 
percent, NPDR 6%, while 4% had macular 
oedema and 4% had PDRA. [20] Chennai 
study revealed the prevalence of DR was 
34.1%. The prevalence included 30.8% 
with NPDR, 3.4% with PDR and 6.4% had 
DME. [21] The differences in the findings 
could be attributed to variable population 
Characteristics as age of onset, diabetic 
duration, treatment and its adherence. Our 
study revealed that means values of 
HbA1c in non-proliferative types of 
diabetic retinopathy have indisputable 
difference. 

The standard deviation of each level being 
considerably small made the difference 
more relevant. One way distribution of 
HbA1c in our study among the levels of 
retinopathy revealed significant non 
homogeneity and further revealed that the 
transition from mild to severe NPDR was 
statistically highly significant and that 
from moderate to severe NPDR was 
significant. Two-way distribution of 
retinopathy among ranges of HbA1c 
revealed significant association with the 
severity of retinopathy. The glycemic 
status of the patients in this study was 
studied by measuring HbA1C levels. 
When the HbA1C values were compared 
in the groups with increasing severity of 
retinopathy, increasing levels of HbA1C 
were noted showing a significant 
correlation. Therefore, it was noted that 
poor glycemic control led to the worsening 
of the retinopathy. 
These studies mentioned that glycemic 
control was protective for all levels of 
retinopathy and there was no glycemic 
threshold below which a reduction in 
microvascular complications was not 
observed. [22-24] Comparison of the 
means of HbA1c in patients with and 
without CSME revealed statistically 
significant association of CSME with 
HbA1c. High glycosylated hemoglobin 
(HbA1c) level is a well-known risk factor 
for diabetic macular edema. In addition, 
the DCCT had demonstrated that intensive 
treatment to maintain blood glucose levels 
at a normal range reduced the risk of 
clinically significant macular edema at the 
rate of 23%. [25,26,27] 
Conclusion 
The value of glycosylated haemoglobin 
(HbA1c) showed an increasing trend as 
severity of diabetic retinopathy increases. 
The poor metabolic control as 
demonstrated by high HbA1c is 
significantly associated with severity of 
retinopathy and presence of CSME. 
Duration of diabetes and high HbA1c 
levels are found to be the major predictors 
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of diabetic retinopathy in type II diabetes 
mellitus. The risk factors like duration of 
diabetes, glycemic control, systolic blood 
pressure, family history, and diabetic 
nephropathy showed strong association 
with presence of DR. 
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