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ABSTARCT 

The levels of hemoglobin A1c (HbA1c) for long duration are important risk factor for progression to high risk 

proliferative diabetic retinopathy and decreased visual acuity. Intensive glycemic control for long duration (HbA1c levels 

normal or near normal) could be reduces the risk of retinopathy significantly. In this context the present study aims to study the 

risk factors correlate with hba1c among diabetes patients at rural set up medical college and research Institute, 

Kuppam,Andrapradesh. The study was undertaken in patients with type 2 diabetes who attended the outpatient department 

(OPD) of ophthalmology or referred from medicine OPD during the study period. 180 type-II DM patients were screened for 

diabetic retinopathy in PES medical college and hospital, kuppam. A total of 180 type 2 diabetic patients were enrolled in the 

study (110 males) (61.00%) 70 females (39%). The mean age was 55.32+10.111 years. Mean duration of diabetes was 

5.927+4.87 years. The prevalence of diabetic retinopathy among type 2 diabetic patients was 30.5% (55 out of 180 patients). 

Male preponderance was present among DR patients (32 cases were males (58.2%) while 23 cases (41.8%) were females. Out of 

55 diabetic retinopathy patients, 45 patients (81.81 &) had non proliferative diabetic retinopathy (NPDR) while 10 patients 

(18.18%) had proliferative diabetic retinopathy (PDR). Diabetic maculopathy was seen in 5 patients (9.09%). Duration of 

diabetes and diastolic blood pressure have shown a positive association with retinopathy. These results were statistically 

significant P=0.0001 and P=0.002 respectively. Our study has shown a higher prevalence of diabetic retinopathy in patients on 

insulin and a combination of insulin and oral hypoglycemic agents (OHA) (42.85%) and 64.28% respectively) in comparison to 

patens on OHAs alone or on no medication. Random blood sugar among patients having diabetic retinopathy was 

236.145+87.239mg/dl and was significantly higher than patients not having retinopathy 139.288+40.488mg/dl (P=0.001). There 

was no statistical significance between family history and diabetic retinopathy in our study (P=0.722) 
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INTRODUCTION 

In Indian scenario the type -II diabetes mellitus (DM) is a group of disorders characterized by the elevated 

hyperglycemia and associated with micro vascular (retinal, renal, possibly neuropathic), macro vascular (coronary, 

peripheral vascular), and neuropathic (autonomic, peripheral) complications. Unlike Type –II diabetics patients are not 

absolutely fully dependent upon insulin for life due to lack of awareness, poverty, lower socio economic status and lack 

of literacy level in rural population, even though many of these patients are ultimately treated with insulin in Indian 

context. The prevalence of type –II diabetes and diabetic retinopathy (DR) in Indian context is 30 percent in rural and 45 

% in rural population respectively. A spectrum of retinal changes are accompanying with long-standing of diabetes may 

lead to cause the abnormal retinal revascularization and also dealt with severe visual loss and even blindness. Asper the 

NHFW‘s report Government of India (2014) diabetic retinopathy is a leading cause of visual impairment among diabetic 

type –II diabetes patients. 
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Many reports documented with various countries about incidence and prevalence of diabetic retinopathy and the  

risk factors associated with this condition. Limited studies are available on risk factors associated with diabetic retinopathy 

in rural set up of Indian perspectives. many scientist reported that that older age, male gender, hyperglycemia (persistently 

raised HbA1c), hypertension and smoking were significantly associated with the incidence and progression of retinopathy 

in type –II diabetic patients. One more study reported by Rema et al., (2005) the levels of hemoglobin A1c (HbA1c) for 

long duration are important risk factor for progression to high risk proliferative diabetic retinopathy and decreased visual 

acuity. Intensive glycemic control for long duration (HbA1c levels normal or near normal) could be reduces the risk of 

retinopathy significantly. In this context the present study aims to study the risk factors correlate with hba1c among 

diabetes patients at rural set up medical college and research Institute,Kuppam,Andrapradesh 

MATERIALS AND METHODS 

This cross sectional study was done from November 2013 to March 2015. The type-II DM patients, diabetic 

patients referred from medical and surgical wards for retinopathy screening and incidentally detected type 2 DM patients 

with retinopathy changes at presentation in ophthalmology OPD, coming for other ophthalmologic problems at PES 

hospital during the study period i.e., November 2013 to March 2015.  

Inclusion Criteria 

• The study included 180 type 2 DM patients, who were ready to give their valid consent for collection of data and 

clinical examination, presenting to ophthalmology OPD with age above 40 years, for DR screening.  

• Type 2 DM patients with DR detected incidentally during evaluation for cataract or other ophthalmologic disorder 

attending OPD.  

• Type 2 DM patients with or without co-morbid conditions like HTN, dyslipidaemia and diabetic nephropathy.  

Exclusion Criteria 

• Patients failed to give their valid consent for examination of collection of data.  

• Type 2 DM patients with established retinopathy.  

• Type 2 DM patients with pre-existing macular pathologies and hypertensive retinopathy. 

• Immunocompromised patients, patients with renal insufficiency on hemodialysis and cardiovascular diseases as 

well as pregnant and lactating women.  

• Type 2 DM patients with chronic diarrhea, alcoholism, urinary tract infection, inflammatory conditions like 

rheumatoid arthritis, myocardial infarction and H/o recent surgery and major trauma. 

• Patients who are noncompliant.  

Method of Collection of Data 

A careful and detailed history regarding duration, type and treatment of diabetes, family history and associated 

systemic diseases such as hypertension, nephropathy, neuropathy was taken. Data was collection on the basis of a 

predefined semi-structured proforma. The study was approved by the institutional ethical committee.  
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Ophthalmic Examination 

A detailed eye examination including examination of eyelids and adnexae, ocular structures, extra ocular 

movements and lacrimal sac. Recording of best corrected visual acuity (BCVA) and intraocular pressure was done. 

Examination of anterior segment by slit lamp biomicroscopy. A detailed funds examination was done either by indirect 

ophtoalmoscopy and +90D biomicroscopy. DR was classified according to the DRS and ETDRS.  

Systemic Examination 

A thorough systemic examination was done. Investigations like routine blood investigations, urine examination, 

FBS and 2hr PPBS, lipid profile (HbA1c whenever possible) was advised and undertaken. Diagnosis of diabetes was made 

in each case when FBS>126mg/dl (7mmol/l) or 2hr PPBS>200mg/dl (11.1mmol/l) or any patient with a history of diabetes 

on treatment. HTN was defined as the presence of systolic BP>120 mm Hg or a diastolic BP>80mm Hg or on 

antihypertensive treatment at the time of examination.  

Urine protein estimation was done either in a 24hr sample of urine or the expected protein estimation by 

estimation of protein to creatinine ration in a random sample. Presence of urinary infection was excluded before testing for 

proteinuria.  

RESULTS 

Among 180 patients with type –II diabetes mellitus screened for diabetic retinopathy, 55 cases were seen diabetic 

retinopathy i.e., 31%. the prevalence was incumbently changes over the age group and sex matched frequency. In case of 

older aged patients the incidence would be comman and found to be statistically significant (p<001) with hba1c level 

presented in Table (1) 

Table 1: Age Distribution of Study Population 

Sl. No. Age in Years No of Type 2 DM Patients P-Value 

1.  41-50 65 (36.1%) 0.00** 

2.  51-60 56 (31.1%) 0.00** 

3.  61-70 43 (23.8%) 0.00** 

4.  >70 16 (8.8%) 0.33ns 

            **, Significant at 1% level (p<0.01)  

Out of the total 180 cases of DM, majority of the cases (36.1%) were in the age group 41-50 years followed by 

31.1% in the age group of 51-60 years, 23.8% in age group of 61-70 years and 8.8% in the age group of >70 years. The 

mean age of our study participants was 55.32+10.111 (SD). Out of the total 180 patients with type 2 DM, 110 patients 

were males (61.11%) while 70 patients (38.88%) were females, showing male preponderance. 

Table 2: Diabetic Retinopathy and Type 2 Diabetes Mellitus 

Sl. No. Study 

Population 

No of Type 2 DM 

Patients 

No of DR 

Patients 

Prevalence of 

DR 

1. Males 110 32 29.09 % 

2. Females 70 23 32.85 % 

Total 180 55 30.55 % 

 

Prevalence of DR in this study population was 30.55%. Prevalence of DR among males was 29.09% and 

prevalence of DR among females was 362.85% respectively.  
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Table 3: Age Distribution among DR Patients 

Sl. No. Age in years Patients with DR P-Value 

1.  41-50 7 (12.7%) 0.11 

2.  51-60 11 (20%) 0.26 

3.  61-70 22(40k%) 0.00** 

4.  >70 15(27.3%) 0.03 

            **, Significant at 1% level (p<0.01)  

In this study, majority of the patients having diabetic retinopathy (40%) were in the age group of 61-70 years 

followed by patients with>70 years (27.3%). Below the age of 60 years less than 20% of patients had diabetic retinopathy.  

Table 4: Sex Distribution among DR Subjects 

Sl. No. Sex With DR Without DR Total 

3.  Males 32 (58.2%) 78 (62.4%) 110 

4.  Females 23 (41.8%) 47(37.6%) 70 

Total 55 125 180 

 

Out of 180 study subjects 110 were males and 70 females. And out of 55 diabetic retinopathy patients, 32 cases 

(58.2%) were male and 23 cases (41.8%) were females, showing male preponderance.  

Table 5: Family History and DM 

Sl. No. Family history 

of DM 

With DR % of DR patients 

1 Yes 16 29.09% 

2 No 39 70.9% 

 

In this study, 16 patients with diabetic retinopathy (29.09%) had a positive family history of type 2 diabetes 

whereas 39 patients with diabetic retinopathy (70.9%) had a negative family history. There was no statistical significance 

between family history and diabetic retinopathy in our study (P=0.722).  

Table 6: Age of Patient and Diabetic Retinopathy in Type 2 Diabetes 

Age Group of 

Patients 

Total subjects 

with DM 

Patients with DR 

No. % 

41-50 65 7 10.76 

51-60 56 11 19.64 

61-70 43 22 51 

>70 16 15 93.75 

 

Diabetic retinopathy was seen in 93.75% of patients above 70 years of age followed by more than 50% in the age 

group 61-70 year of age. 19.64% of patients in the 51-60 age group and 10.76% of patients in the age group of 41-50 years 

had diabetic retinopathy. Our study shows that the prevalence or diabetic retinopathy increases with the age of the patient. 

Table 7: Duration of DM and prevalence of DR 

Duration of 

DM in Years 

Patients 

with DM 

Patients 

with DR 

% 

<5 91 06 6.6 

5-10 51 15 29.4 

11-15 25 21 84 

>15 13 13 100 

 

In our study, prevalence of diabetic retinopathy was 84% and 100% with duration of diabetes of 11-15 years and 

>15 years respectively. This study shows that prevalence of diabetic retinopathy increases with duration of diabetes. Mean 
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duration of diabetes in our study was 5.93+4.870 years.  

Table 8: Systolic Blood Pressure and DR 

Systolic Blood Pressure 

in mm of Hg 

DM 

Patients 

Patients with DR 

No % 

<120 95 18 19.56 

121-140 55 18 32.7 

141-160 22 14 63.63 

>160 8 5 62.5 

 

This study has shown patients having systolic BP more than 140 mm Hg had a prevalence of diabetic retinopathy 

of more than 60%. This shows that the prevalence of diabetic retinopathy increases with increases in systolic blood 

pressure.  

Table 9: Diastolic Blood Pressure and DR 

Diastolic BP in 

mm of Hg 

DM 

Patients 

DR Patients 

No. % 

<80 109 17 15.59 

80-90 49 20 40.8 

91-100 16 13 81.2 

>100 6 5 83.4 

 

This study has shown that with an increase in diastolic blood pressure above 90 mm Hg, the prevalence of 

diabetic retinopathy was more than 80%. Patients with diastolic BP of 91-100 and >100 mm Hg had prevalence of diabetic 

retinopathy of 81.2% and 83.4% respectively.  

Table 10: Systemic Associations in Diabetic Patients 

Gender Nephropathy Neuropathy Abnormal Lipids 

Males  6 (54.5%) 9 (64.3%) 7(78%) 

Females  5 (45.4%) 5 35.7%) 2 (22%) 

Total  11 14 9 

 

Out of 180 study subjects, 11 (M:6 and F:5) had nephropathy, 14 (M:9 and F:5) had neuropathy and 9 (M:7 and 

F:2) had abnormal lipid profile. Although this study has shown males to have higher prevalence of systemic associations, 

there was no statistical significant association between sex of an individual and nephropathy (P=0.140), neuropathy 

(P=0.634) or abnormal lipid profile (P+0.154).  

Table 11: Types of DR 

Type of DR No of Patients % 

Mild NPDR 13 23.63 

Moderate NPDR 23 41.81 

Severe NPDR 6 10.9 

Very severe NPDR 3 5.45 

PDR 10 18.18 

Maculopathy  5 9.09 

 

 Prevalence of NPDR was 81.81% and PDR was 18.18% in our study. Among NPDR patients, majority of the 

patients had moderate NPDR (41.81%) followed by mild NPDR (23.63%), severe NPDR (10.9%) and very severe NPDR 

(5.45%). Diabetic Maculopathy was seen in 5 patients (9.09%).  

 



18                                                                                                              C.N.Gupta, Spoorthy, Leela Padmini Ippagunta & Narayan. M. 

 

www.tjprc.org                                                                                                                                                                         editor@tjprc.org 

Table 12: Treatment Modality and DR among Study Subjects 

Treatment Modality Patients with 

DM 

Patients with DR 

No % 

Diet+E 32 3 9.37 

Diet+E+OHA 103 25 24.27 

Diet+E+Insulin(I) 11 5 45.45 

Diet+E+OHA+I 34 22 64.70 

 

This study has shown higher prevalence of DR in patients on Insulin and a combination of Insulin and oral 

hypoglycemic Agents (OHA), (45.45%) and 64.70% respectively) in comparison to patients on OHA alone or those 

patients controlled by only diet and exercise (E), (24.27% and 9.37% respectively).  

Table 13: Nephropathy and DR 

Nephropathy Patients with DR 

No % 

Proteinuria 11 20 

No proteinuria 44 80 

 

In this study, proteinuria was present in 20% of the patients with DR and was associated with more severe forms 

of retinopathy. There was no statistical significance between nephropathy and prevalence of DR in our study (P+0.140).  

Table 14: Blood Sugar Levels and DR 

 Number of Patients Mean RBS Standard Deviation 

With DR 55 236.14 87.239 

Without DR  125 139.29 40.488 

 

In our study, the mean Random blood sugar (RBS) among patients having DR was 236.14+87.239 mg/dL which 

was significantly higher than among patients not having DR i.e., 139.29+40.488 mg/dL (P=0.001). The variables, which 

have an association with DR, are listed in the table. Duration of diabetes and diastolic BP showed a positive association 

with retinopathy. These results were statistically significant P=0.0001 and P=0.002 respectively. Duration of diabetes 

proved to be the single most important association of DR in our study (P=0.0001). Age and systolic blood pressure were 

not statistically significant risk factors of diabetic retinopathy in our study.  

DISCUSSIONS 

This study presents the correlation of diabetic retinopathy with its possible risk factors like age of patient, duration 

of diabetes etc in a group of South Indian type 2 diabetic patients from Kuppam and its catchment area. This was a cross 

sectional study on type 2 DM patients attending the OPD of PES medical college and Hospital at Kuppam, Chittor district. 

Socio-demographic characteristics profile A total of 180 patients (Males: 110 and Females:70) with type 2 DM were 

enrolled in the study and screened for DR out of 110 patients with DM, 55 patients were showing the features of DR.Out of 

the total patients of 180 patients in our study, 110 patients were males (61.11%) while 70 patients (38.88%) were females. 

Out of 110 patients with type 2 DM, 55 were presented with DR as told earlier. Out of 55 patients with DR, 32 patients 

were males (58.2%) while 23 patients (41.8%) were females, showing male preponderance.The mean age of our study was 

55.32+10.111.In the study population, 36.1% were in the age group of 40-50 years, 31.1% were in the age group of 51-60 

years, 23.8% were in age group of 61-70 years and 8.8% were in the age group of >70years. However, majority of the 

patients having DR(40%) were in the age group 61-70 years followed by patients>70 years (27.3%). Below the age of 60 

years, less than 20% of patients had DR 
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We observed different types of retinopathy in 55 patients out of 180 i.e., prevalence of diabetic retinopathy in our 

study was 30.55% (29.09%) among males and 32.85% among females).There was an increase in prevalence of diabetes in 

Indian Urban Population due to life style changes which pertained to changes in socioeconomic status. Several studies 

from the world and India have also tried to find out prevalence of different complications of DM. The present hospital 

based, cross-sectional study showed that the prevalence of DR was 30.55% in type 2 diabetic patients of Kuppam and its 

catchment area. Overall, prevalence of DR in hospital based studies, including present study was higher as compared to 

those in population based epidemiological studies. This observation may be attributed to the fact that there was a referral 

bias among the diabetic patients who were reported to tertiary care centers.  

Hence, with larger number of diabetics with higher diabetic ages reporting to the diabetic clinic, it is more likely 

that prevalence of complications may also be larger. In a recent, population based, cross sectional study which was done at 

Chennai on urban diabetic population an 18% prevalence of DR was observed. It further strengthens referral biased 

differences in hospital and population based studies
17

.In our study, 16 DR patients (29.09%) had a positive family history 

of type 2 DM and 39 patients (70.9%) had a negative family history. However, there was no statistical significance 

between family history and diabetic retinopathy in our study (P=0.722).  

DR was seen in 10.76% in the 41-50 age group, 19.64% in the 51-60 age group, 51% in the 61-70 age group and 

93.75% in the age group of >70 years. Hence, there were higher number of retinopathy patients in age groups 61-70 years 

and >70 years as compared to lower age groups. However, age was not a statistically significant risk factor for the 

prevalence of Dr in our study (P=0.053).  

The duration of diabetes was defined as the interval between the first diagnosis of diabetes by health personnel 

and the present screening. The mean duration of diabetes was 5.927 years+4.87. In our study the duration of diabetes was 

the strongest predictor for development and progression of DR (P+0.0001).  

Our results show that 84% of patients having duration of diabetes more than 10 years had DR whereas 100% of 

patients having duration of diabetes more than 15 years had retinopathy in comparison to 6.6% of patients with duration of 

diabetes less than 5 years.Hypertension is an important risk factor for the onset and progression of the disease, and in most 

studies it is an independent risk factor for DR. in our study, diastolic blood pressure has shown a significant association 

with prevalence of DR(P=0.002) whereas, although systolic blood pressure was associated with higher prevalence of DR, it 

was not statistically significant (P=0.605).The mean systolic blood pressure among males in our study was 126.35+17.81 

mm Hg and the mean systolic blood pressure among females was 130.70+18.96 mm Hg. This difference in mean systolic 

blood pressure among males and females, in our study, had no statistical significance (P=0.085).  

In our study population of 180 patients, 11 patients (males:6 and females:5) had nephropathy, 14 patients 

(males:9and females:5) had neuropathy and 9 patients (males:7 and females:2) had abnormal lipid profile. Although our 

study has shown males to have higher prevalence of systemic associations, there was no statistical significant association 

between sex of an individual and nephropathy (p=0.140), neuropathy (p=0634) or abnormal lipid profiles (p=0.154). The 

exact pathophysiology of neuropathy has not been well understood but association with microvascular diseases like 

diabetic retinopathy may be implicated in its cause.  

According to a correlation study conduct by Ali Abdollahi et al., significant correlation between neuropathy and 

PDR might be another reason for pathogenesis of neuropathy, i.e., microvascular abnormality, as neuropathy was 
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correlated with more advanced stage of microvascular abnormality.  

Severe diabetic retinopathy is usually associated with neuropathy. It is suggested that patient with PDR referred to 

neurologist should have complete neurologic examination to exclude diabetic neuropathy. Appropriate screening 

programme and more intensive diabetic control may reduce diabetic neuropathy.  

As the pathologic mechanism of diabetic retinopathy and diabetic nephropathy is similar, most of the patients with 

diabetic retinopathy have diabetic nephropathy. Unlike in eye, the vasculature of kidney can’t be directly visualized. So we 

have to depend on renal function tests and proteinuria to monitor kidney function.  

In our study proteinuria was present in 20% of the patients with diabetic retinopathy and was associated with 

more severe forms of retinopathy (>70%) of patients had either severe or very severe NPDR or PDR).  

Out of 55 diabetic retinopathy patients, 45 patients (81.81%) had non proliferative diabetic retinopathy (NPDR) 

while 10 patients (18.18%) had proliferative diabetic retinopathy (PDR). NPDR patients consisted of 13 patients (23.63%) 

of mild NPDR, 23 patients (41.81%) of Moderate NPDR, 6 patients (10.9%) of severe NPDR and 3 patients (5.45) of very 

severe NPDR. Diabetic maculopathy was seen in 5 patients (9.09%). Our results were in accordance to other studies.  

The study has shown a higher prevalence of diabetic retinopathy in patients on Insulin and a combination of 

Insulin and oral hypoglycemic agents (OHA) (45.45%) and 64.70% respectively) in comparison to patients on oral 

hypoglycemic agents alone or those patients not on any medication (24.27%) and 9.37% respectively) probably because of 

longer duration of diabetes or poor glycemic control prompting the use of Insulin or Insulin combination with OHAs.  

The role of chronic hyperglycemia in the development of DR has been well established. There were strong 

evidences to suggest that the level of hperglycaemia 
18-20

, influences the development and progression of diabetic 

retinopathy.  

Although our study did not include HbA1c levels of the study population, our results showed that the mean 

random blood sugar among patients having diabetic retinopathy was 236.14+87.239mg/dl which was significantly higher 

than patients not having retinopathy 139.29+40.488 mg/dl (p=0.001). this statistically significant finding in our study hints 

towards the protective effect of glycemic control on the development and progression of diabetic retinopathy. Other risk 

factors of diabetic retinopathy such as anemia, alcoholism, pregenancy, post cataract surgery status and obesity (BMI) were 

not evaluated in this study.  

CONCLUSIONS  

Diabetic retinopathy is a major health problem in patients with type 2 diabetes. As new therapies for DR and its 

associated complications emerge, the need to collect and monitor new epidemiological data becomes increasingly 

important to be able to evaluate the impact and effectiveness of these therapies.  

Risk factors such as age, duration of diabetes, hypertension, hyperglycemia, hyperlipidemia etc. should be taken 

into account for regular check-ups and early detection of DR. Given the large number of diabetic subjects in India, even 

with the lower prevalence rates the actually number of patients with DR would be large. This underscores the need for 

routine retinal screening of diabetic individuals annually to detect DR and prevent visual impairment. In addition, 

optimized control of systemic considerations, which affect onset and or progression of diabetic retinopathy, through an 

intensive, multidisciplinary, healthcare team-based approach, can markedly reduce impairment of vision due to DR.  
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APPENDIX 

LIST OF ABBREVIATIONS USED  

ABCD : Appropriate Blood Pressure Control in DM 

ARMD : Age Related Macular Degeneration  

BCVA : Best Corrected Visual Acuity 

BMI : Body Mass Index 

BP : Blood Pressure  

CURES : Chennai Urban Rural Epidemiology Study  

D : Diet 

DCCT : Diabetes Control and Complications Study 

DME : Diabetic Macular Edema 

DR : Diabetic retinopathy 

DRS : Diabetic Retinopathy Study 

E,ETDRS : Exercise 

FBS : Early Treatment Diabetic Retinopathy Study 

HbA1C : Glycosylated Hemoglobin 

HTN : Hypertension  

I : Insulin 

ICMR : Indian Council of Medical Research 

IRMA : Intra Retinal Microvasular Abnormalities 

NPDR : Non-proliferative Diabetic Retinopathy  

OHA : Oral Hypoglycemic Agents 

OPD : Out Patient Department  

PDR : Proliferative Diabetic Retinopathy  

PPBS : Postprandial Blood Sugar 

SD : Standard Deviation  

UKPDS : United Kingdom Prospective Diabetes study 

VEGF : Vascular Endothelial Growth Factor  

WESDR : Wiscosin Epidemiological Study of Diabetic 

Retinopathy 

WHO : World Health Organization  

 


