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ABSTRACT 

Diabetic retinopathy is a microangiopathy primarily affecting pre-capillary venules, although larger vessels may also be involved. 
Retinopathy exhibits features of both microvascular occulusion and leakage. Diabetic maculopathy is the most common cause of 
visual impairment in diabetic patients. 
 

AIMS 
 To asses the prevalence of Diabetic Retinopathy (DR) in diabetic patients. 
 To find the correlation of diabetic retinopathy with various risk factors. 
 
SETTING AND DESIGN 

Hospital based prospective study. 
 
MATERIALS AND METHODS 

Detailed history with visual acuity, slit lamp examination, fundus examination, IOP and Gonioscopy were recorded. 
 
INVESTIGATIONS 

Blood sugar (F) and (PP), Lipid profile, Hb1ac. 
 
STATISTICAL ANALYSIS 

Chi-square test and Fisher exact test. Crude Odds’ ratio for strength of association. 
 
RESULTS 

 Prevalence of DR was found to be 72%: NPDR (59.3%), PDR (5.4%) and maculopathy (7.3%). 
 Chances of retinopathy were found to be more with increased duration of diabetes. 
 Males were found to have more chances of developing retinopathy. 
 No significant association with increased IOP, hypertension or altered lipid profile was found. 

 
CONCLUSION 

Diabetic retinopathy risk in diabetic patients depends on age, sex, duration of diabetes, blood sugar (F) levels, altered renal 
function and also on types of diabetes. 
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INTRODUCTION 

Diabetes Mellitus, a disorder of carbohydrate metabolism 
characterized primarily by hyperglycaemia and glycosuria 
with secondary anomalies of the metabolism of proteins and 
fats. Diabetes may be insulin dependent (Type 1 IDDM) or non-
insulin dependent (Type 2 NIDDM) diabetes mellitus; 90% to 
95% of patients with diabetes have type 2 diabetes. Because of 
the disproportionately large number of patients with type 2 
diabetes, this group comprises a substantial proportion of 
patients with visual impairment secondary to diabetic 
retinopathy, even though type 1 diabetes is associated with 
more frequent and more severe ocular complications.  
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The crude prevalence of diabetes in urban India is 9% 
and in rural India is 3% of the total population. 

 
CLASSIFICATION OF DIABETIC RETINOPATHY 
The ETDRS (1991).(1) has classified diabetic retinopathy into 
non-proliferative (NPDR) and proliferative retinopathy (PDR). 

 
A) NON-PROLIFERATIVE DIABETIC RETINOPATHY 

a) NPDR. 
b) Moderate NPDR. 
c) Severe NPDR. 
d) Very severe NPDR. 

 
 

B) PROLIFERATIVE DIABETIC RETINOPATHY 
a) Early PDR. 
b) High risk PDR. 
c) Advanced PDR. 
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DIABETIC MACULOPATHY 
ETDRS (1991).(1) Study defined maculopathy as “Clinically 
significant macular edema” if it has any of the following 
characteristics: 
1. Retinal oedema at or within 500 microns from fovea. 
2. Exudates at or within 500 microns from fovea with 

thickening of the adjacent retina. 
3. Thickening larger than 1 disc area and a part of it if located 

within 1 disc diameter of the centre of macula. 
 
PREVALANCE OF DIABETIC RETINOPATHY 
As per WESDR (1991) at 20 years of duration of diabetes 
mellitus about 99% with type 1 and 60% with type 2 DM have 
some retinopathy. 
Type 1DM- no clinically apparent retinopathy in first 5 years. 
5 to 10 years- >25 to 30% have some retinopathy. 
10 to 15 years- >75 to 95% have some retinopathy. 
Type 2 DM- NPDR: 23%- 11 to 13 years. 
60% (16 years). 

India has 50 million diabetics as per WHO estimates. The 
prevalence of Diabetic retinopathy in NIDDM was 34% and 
37.1% in two studies conducted in South India. 

In Andhra Pradesh, eye diseases study of self-reported 
diabetic’s prevalence was 22.4%. In the Chennai Urban Rural 
Epidemiologic Study (CURES), an urban sample the estimated 
overall prevalence was 17.6%. There was no study from our 
region, which had documented the prevalence of diabetic 
retinopathy in patients of diabetes mellitus so we decided to 
conduct this study. 
 
MATERIAL AND METHODS 
The proposed study was conducted on 150 diagnosed cases of 
Diabetes mellitus attending Eye OPD for ocular examination at 
the Upgraded Department of Ophthalmology, Government 
Medical College, Jammu. The cases were selected at random 
and enrolled in the study. 
 
EXCLUSION CRITERIA 

1. Hazy media. 
2. Gestational Diabetes Mellitus. 
3. Patients on systemic steroids. 

 
OCULAR EXAMINATION 
Best corrected visual acuity for distance and near both were 
recorded. Intraocular pressure was documented. Dilated 
fundus examination of both eyes was done using direct 
ophthalmoscope, posterior pole of the retina and macula 
examination was done with slit lamp biomicroscopy. Any 
changes attributable to diabetes were documented as per 
ETDRS classification. 
 
BIOCHEMICAL INVESTIGATIONS 
1. Blood sugar (F). 
2. Blood sugar (PP). 
3. Serum urea. 
4. Serum creatinine. 
5. Serum electrolytes. 
6. Lipid profile estimation. 
 
RESULTS 
The age wise distribution of the patients in various age group 
is given in Table 1. P-value 0.93 (Statistically insignificant). 
The distribution of diabetic patients with or without 
retinopathy according to sex is given in Table 2. Crude Odds 
ratio is 2.99 that is males have 2.99 times more chances of 
developing retinopathy. P-value 0.002 (Highly significant). 

The distribution of patients with or without diabetic 
retinopathy according to duration of diabetes is given in Table 
3. P-value 0.000 (Highly significant), thus chances of 

retinopathy increase with the increase in duration of diabetic 
retinopathy. The distribution of diabetic patients with or 
without retinopathy according to measurement of intraocular 
pressure is given in Table 4. P-value 0.56 (Statistically not 
significant). 

The distribution of diabetic patients with or without 
diabetic retinopathy according to type of diabetes is given in 
Table 5. P-value 0.03 (Statistically significant), thus patients 
with type I diabetes have more chances of developing 
retinopathy. The distribution of diabetic patients with or 
without retinopathy according to the level of fasting blood 
glucose is given in Table 6. P-value 0.0001 (Highly statistically 
significant), thus patients with blood glucose (Fasting) more 
than 126 mg% have more chances of developing retinopathy. 

The distribution of diabetic patients with or without 
retinopathy according to presence of associated hypertension 
is given in Table 7. P-value 0.45 (Statistically not significant). 
The distribution of diabetic patients with or without 
retinopathy according to presence of altered renal function is 
given in Table 8. P-value 0.0008 (Statistically highly 
significant), thus patients with altered renal function have 
more chances of developing retinopathy. 

The distribution of diabetic patients with or without 
retinopathy according to presence of altered lipid profile is 
given in Table 9. P-value 0.18 (Statistically not significant). 

The distribution of NPDR, PDR and maculopathy among 
the diabetic retinopathy patients according to duration of 
diabetes is given in Table 10. Thus out of 108 diabetic 
retinopathy patients, 82.5% (89/108) had NPDR, 7.5% 
(8/108) had PDR and 10% (11/108) had maculopathy. 

 
DISCUSSION 
In our study out of 150 diabetics who attended eye OPD 108 
had some retinopathy, thus overall prevalence was 72%. Out 
of 108 patients with diabetic retinopathy 89 patients had 
NPDR (59.3%), 8 patients had PDR (5.4%) and 11 patients had 
Maculopathy (7.3%). Qoqonokana MQ et al.(2) (2010) did a 
hospital based study on 50 diabetes mellitus patients 
attending eye OPD and found the prevalence of diabetic 
retinopathy to be 86% with 76% NPDR and 10% PDR. 

Jain IS.(3) (1988) found that the prevalence of diabetic 
retinopathy was 42.9% in his study on diabetic subjects. Jost 
BS et al.(4) (2010) in a study on type 2 DM patients found the 
prevalence of diabetic retinopathy to be 38.4% and also 
established a direct relation between diabetic retinopathy and 
duration of diabetes mellitus, renal damage and levels of 
glycosylated haemoglobin%. 

Javadi MA et al.(5) (2009) in their study on 759 diabetics 
with 639 undergoing eye examination found that 240 patients 
had some retinopathy. Overall prevalence was 37.5% with 
27.3% NPDR and 9.6% PDR. The higher prevalence of diabetic 
retinopathy in our study could be due to the fact that ours is a 
hospital based study, in which diabetic patients attending eye 
OPD for their ophthalmologic check-up were taken into 
consideration. 

In our study, it was found that no patient with duration 
of diabetes less than 5 years had retinopathy, 73 patients (67% 
of those with retinopathy) were with duration of diabetes 
between 12-21 years. 

Yanko L et al.(6) (1983) found that there was no evidence 
of retinopathy in diabetics with duration of diabetes less than 
5 years and they also reported that highest prevalence of 
diabetic retinopathy among diabetics was with duration of 
diabetes more than 10 years (79.4%). Kim CH et al.(7) (1998) 
in their study on type 2 DM subjects found that mean duration 
of diabetes in subjects with retinopathy was 11.0±0.3 years as 
compared to 5.6±0.3 years in diabetics without retinopathy, 
difference being statistically significant(p<0.05). 
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Agrawal RP et al.(8) (2001) found a strong association 
between prevalence of diabetic retinopathy and duration of 
diabetes mellitus, body mass index, glycaemic control and 
dyslipidemia in type 1 DM patients. The results in our study 
were similar to that of other authors that is chances of 
retinopathy are more with increased duration of diabetes. 

In our study, 65% of patients with retinopathy are males 
and 35% of patients with retinopathy are females. 

Bajpai HS et al.(9) (1979) in his study on 110 diabetic 
retinopathy patients found that out of 110 patients 61.5% 
were males and 38.5% females. Rema M et al.(10) (2005) found 
that prevalence of diabetic retinopathy was significantly 
higher in males than in females (21.3% in males and 14.6% in 
females, p<0.0001). The observations in our study are similar 
to that of other authors, thus males have more chances of 
developing retinopathy, p<0.002 (Statistically significant). 

In our study, we did not find any statistically significant 
association between intraocular pressure and diabetic 
retinopathy. 

Christiansson J.(11) (1961) found that higher Intraocular 
Pressure (IOP) has some role in delaying diabetic retinopathy 
changes. Mooney AJ.(12) (1963) found that higher IOP has some 
role in delaying and preventing the development of 
retinopathy changes. In our study, 73% had blood glucose 
(Fasting) levels more than 126mg% and 27% had levels less 
than 126mg%. 

Van Leiden HA et al.(13)(2002) in their study found that 
7% of patients with retinopathy had normal glucose 
metabolism, 11% of patients had impaired glucose 
metabolism and 34% of patients with retinopathy were known 
cases of diabetes mellitus. Thus our study is similar to that of 
other authors and according to our study patients with higher 
blood glucose (Fasting) have more chances of developing 
retinopathy, p<0.0001 (Statistically significant). In our study, 
29% patients had associated hypertension and 71% had no 
hypertension with diabetes mellitus which was statistically 
insignificant. 

Ballantyne DJ et al.(14) (1943) found that hypertension 
was associated in 50% of diabetics showing some retinopathy. 
Bajpai et al.(9) (1979) found that hypertension was associated 
with retinopathy in 31.4% of patients. In our study we did not 
find any statistically significant association between serum 
lipid level and diabetic retinopathy. Chew EY et al.(15) (1996) 
found that elevated serum lipids are associated with an 
increased risk of retinal hard exudates in persons with diabetic 
retinopathy. 

Chopra R et al.(16) (2007) found that average Lp(a) levels 
in patients with diabetic retinopathy was (68.5mg%) 
significantly higher than in patients with no retinopathy 
(25.1mg%), p<0.001.  

 
CONCLUSION 
 Out of 150 diagnosed cases of diabetes mellitus, 108 had 

retinopathy, thus prevalence was 72%. 
 The males were more at risk of developing diabetic 

retinopathy as compare to females. P-value=0.002 (Highly 
significant). 

 There was very less risk of developing diabetic retinopathy 
in first five years of disease duration. P-value=0.000 
(Highly significant). 

 Majority of patients with retinopathy had type 2 DM (90%) 
as compared to type 1 DM(10%), p-value=0.03 
(Statistically significant). 

 No statistically significant association of intraocular 
pressure, altered lipid profile, and hypertension was found 
with the diabetic retinopathy. 

 

 Maximum number of patients with diabetic retinopathy 
had blood glucose (Fasting) levels more than 126 mg% 
(73%) patients, p- value = 0.0001 (Highly significant). 

 Although only 22% of patients with retinopathy had 
altered renal function, but all the patients with altered 
renal function had some retinopathy, p-value = 0.0008 
(Highly significant). 

 In the present study out of 72% patients with some 
retinopathy, 59.3% were having Non-Proliferative 
Diabetic Retinopathy (NPDR), 5.4% were having 
Proliferative Diabetic Retinopathy (PDR) and 7.3% 
patients had maculopathy. 

 

Thus according to our study, it was concluded that 
diabetic retinopathy chances in diabetic patients are 
dependent on risk factors and like age, sex, duration of 
diabetes, blood sugar fasting levels, altered renal functions and 
also type of diabetes. 
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Age Group 
(In years) 

Diabetic Retinopathy Crude 
Odds’ 
Ratio 

95% 
Confidence 

Interval 
Absent Present 
No. (%) No. (%) 

31-40 6(14) 16(15) 

 
0.96 

 
0.35-3.26 

41-50 17(42) 36(33) 
51-60 12(28) 37(35) 

>60 7(15) 19(17) 
Total 42(100) 108(100) - - 

Table 1: Distribution of Diabetic Patients (With or 
Without Diabetic Retinopathy) According to Age Group 

 

*For calculation of odds’ ratio age groups were clubbed as less 
than equal to 40 and more than 40 years. 
† χ2 (1)=0.01 p=0.93 (Statistically insignificant) 
 

Sex 

Diabetic 
Retinopathy 

Crude 
Odds’ 
Ratio 

95% 
Confidence 

Interval 
Absent Present 
No. (%) No. (%) 

Male 16(38) 70(65) 2.99 1.35-6.70 
Female 26(62) 38(35) 1.00(ref) - 

Total 42(100) 108(100) - - 

Table 2: Distribution of Diabetic Patients (with or 
Without Retinopathy) According to Sex 

 

* χ2(1)=8.83 p=0.002 (Highly significant) 
 

Duration 
(In years) 

Diabetic  
Retinopathy 

Absent Present 
No. (%) No. (%) 

0-5 42(100) - 
6-11 - 22(20) 

12-21 - 73(68) 
>21 - 13(12) 

Total 42(100) 108(100) 
Table 3: Distribution of Diabetic Patients  

(With or Without Retinopathy) According to  
Duration of Diabetes in Years 

 

*χ2(1)=34.12,OR=undefined  
p-value=0.000 (Highly significant) 
 

IOP 
(mm 
Hg) 

Diabetic 
Retinopathy 

Crude  
Odds 
Ratio 

95%  
Confidence 

Interval 
Absent Present 
No. (%) No. (%) 

10-15 11(27) 36(33) 
1.00(ref) 

 
- 16-20 25(59) 61(57) 

>20 6(14) 11(10) 1.47 0.44-4.73 
Total 42(100) 108(100) - - 

Table 4: Distribution of Diabetic Patients (With or Without 
Retinopathy) According to Measurement of IOP 

(Intraocular Pressure) with NCT (Non-Contact Tonometer) 
 

*P-value with Fischer exact test=0.56 
 

Type of  
Diabetes 

Diabetic 
Retinopathy 

Crude  
Odds’ 
Ratio 

95% 
Confidence 

 Interval 
Absent Present 
No. (%) No. (%) 

Type I - 11(10) 
undefined 

Type II 42(100) 97(90) 
Total 42(100) 108(100) - - 

Table 5: Distribution of Diabetic Patients  
(With or Without Retinopathy) According to  

Type of Diabetes (Type I or Type II) 
 

*p-value with Fischer exact test=0.03, OR=undefined 
 

 

Blood 
Glucose  
Levels 

(Fasting) 
mg %) 

Diabetic 
Retinopathy Crude  

Odds’ 
Ratio 

95% 
Confidence  

Interval 

Absent Present 

No. (%) No. (%) 

<126 35(86) 29(27) 1.00(ref) - 
>126 7(14) 79(73) 13.62 5.07-38.09 
Total 42(100) 108(100) - - 

Table 6: Distribution of Diabetic Patients (With or Without 
Retinopathy) According to Levels of Blood Glucose (Fasting) 
 

*χ2(1)=39.44,OR=13.62 p-value=0.0001 (Highly significant) 
 

 

Associated  
Hypertension 

Diabetic 
Retinopathy 

Crude  
Odds’ 
Ratio 

95% Con 
fidence  
Interval 

Absent Present 
No. (%) No. (%) 

Absent 31(81) 73(68) 1.00(ref) - 
Present 11(29) 35(32) 1.35 0.57-3.25 

Total 42(100) 108(100) - - 
Table 7: Distribution of Diabetic Patients (With or Without 

Retinopathy) According to Presence of Associated Hypertension 
 

*χ2(1)=0.55 p-value=0.45 (Not significant) 
 
 

Altered Renal 
 Function 

Diabetic  
Retinopathy 

Absent Present 
No. (%) No. (%) 

Unaltered 42(100) 84(78) 
Altered - 24(22) 

Total 42(100) 108(100) 
Table 8: Distribution of Diabetic Patients (With or Without 

Retinopathy) According to Presence of  
Associated Altered Renal Function 

*χ2(1)=11.11,OR=undefined p-value=0.0008  
(Highly significant) 

 
 

Altered 
Lipid  

Profile 

Diabetic 
Retinopathy 

Crude  
Odds’ 
Ratio 

95% 
Confidence  

Interval 
Absent Present 
No.(%) No.(%) 

Unaltered 35(86) 79(73) 1.00(ref) - 
Altered 7(14) 29(27) 1.84 0.68-5.11 

Total 42(100) 108(100) - - 
Table 9: Distribution of Diabetic Patients (With or Without 
Retinopathy) According to Presence of Altered Lipid Profile 
 

*χ2(1)=1.272 p-value=0.18 (Not significant) 
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Duration of  
Diabetes (In years) 

Diabetic  
Retinopathy 

NPDR PDR Maculopathy 
No. (%) No. (%) No. (%) 

0 to 5 - - - 
6 to 11 20(22) - 2(18%) 

12 to 21 67(75) 4(50) 2(18%) 
>21 2(2) 4(50) 7(64%) 

Total 89(100) 8(100) 11(100) 
Table 10: Distribution of NPDR (Non-Proliferative Diabetic Retinopathy), PDR (Proliferative Diabetic 

Retinopathy) and Maculopathy among Diabetic Retinopathy Patients according to Duration of Diabetes 

 

 
 

Fig. 1: Distribution of Diabetics with Absent or  
Present Retinopathy according to Duration 

 
 

 

 
Fig. 2: Distribution of Diabetics with Present or Absent  

Retinopathy according to Type of Diabetes 
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Fig. 3: Distribution of Diabetics with Absent or Present  
Retinopathy according to Fasting Blood Glucose 

 
 
 

 

 
 

Fig. 4: Distribution of Retinopathy Patients (NPDR, PDR and  
Maculopathy) according to Duration of Diabetes 

 
 

 

 

 

 

 

 

 

 

 

 


