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Background: Diabetic retinopathy is a common microvascular complication of 

diabetes mellitus and remains an important cause of preventable visual impairment. 

Disease duration is a major non-modifiable determinant, while glycaemic control 

and hypertension influence progression. Local hospital-based data help identify 

patients requiring closer ophthalmic surveillance. 

Objectives: To assess the association between duration of diabetes mellitus and 

severity of diabetic retinopathy among patients attending a tertiary care hospital. 

Methods: This cross-sectional study included 100 patients with diabetes mellitus 

attending the ophthalmology outpatient department of Santhiram Medical College, 

Nandyal, Andhra Pradesh, India, from April 2025 to September 2025. Demographic 

details, duration of diabetes, hypertension status, and HbA1c category were 

recorded. Dilated fundus examination was performed, and diabetic retinopathy was 

graded as no diabetic retinopathy, mild non-proliferative diabetic retinopathy, 

moderate non-proliferative diabetic retinopathy, severe non-proliferative diabetic 

retinopathy, or proliferative diabetic retinopathy. Associations were tested using chi-

square test, ANOVA, and ordinal regression. 

Results: The mean age was 56.8 ± 9.7 years, and the mean diabetes duration was 

10.4 ± 5.8 years. Diabetic retinopathy was present in 66.0% of patients. Mild, 

moderate, and severe non-proliferative diabetic retinopathy were observed in 

24.0%, 20.0%, and 12.0%, respectively, while proliferative diabetic retinopathy was 

present in 10.0%. Retinopathy severity increased significantly with longer diabetes 

duration. Patients with diabetes duration greater than 15 years had the highest 

proportion of severe non-proliferative diabetic retinopathy and proliferative diabetic 

retinopathy. Duration greater than 15 years, HbA1c ≥8.0%, and systemic 

hypertension were significantly associated with increased retinopathy severity. 

Conclusion: Longer duration of diabetes mellitus was strongly associated with 

increasing diabetic retinopathy severity. Early retinal screening, strict glycaemic 

control, and regular follow-up are essential to reduce vision-threatening disease in 

long-standing diabetes. 
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INTRODUCTION 

Diabetic retinopathy is a highly specific neurovascular complication of diabetes mellitus and represents one of the 

leading causes of preventable visual impairment among adults. Chronic hyperglycaemia damages retinal 
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microvasculature through endothelial dysfunction, capillary basement membrane thickening, pericyte loss, inflammatory 

activation, and breakdown of the blood-retinal barrier. The clinical spectrum ranges from microaneurysms and 

intraretinal haemorrhages in early non-proliferative diabetic retinopathy to retinal ischaemia, neovascularisation, vitreous 

haemorrhage, and tractional retinal detachment in advanced proliferative disease [1]. Because diabetes prevalence is 

rising globally, the absolute burden of diabetic retinopathy has also increased and continues to place pressure on 

ophthalmic services [2,3]. 

 

The duration of diabetes mellitus is one of the most consistent predictors of diabetic retinopathy. Population-based 

studies have shown a progressive rise in retinopathy prevalence as the duration of diabetes increases, with marked 

differences between newly diagnosed diabetes and long-standing disease [4,5]. The Wisconsin Epidemiologic Study of 

Diabetic Retinopathy demonstrated that both prevalence and severity are strongly related to disease duration, while later 

longitudinal evidence confirmed that progression risk is shaped by baseline retinopathy grade and systemic metabolic 

exposure [4,5]. Therefore, a patient with long-standing diabetes represents a biologically high-risk group even when 

symptoms are absent. 

 

Several modifiable systemic factors interact with diabetes duration in determining retinal outcome. The UK Prospective 

Diabetes Study identified glycaemia, blood pressure, and duration of diabetes as important determinants of retinopathy 

incidence and progression in type 2 diabetes [6]. The Diabetes Control and Complications Trial showed that intensive 

glycaemic control delayed the onset and slowed the progression of retinopathy in insulin-dependent diabetes [7]. 

Hypertension further aggravates retinal microvascular injury, and tight blood pressure control reduces diabetes-related 

microvascular complications [8]. These findings support integrated diabetes care, where ophthalmic surveillance is 

combined with sustained metabolic and cardiovascular risk control. 

 

In India, diabetic retinopathy contributes substantially to avoidable visual loss because many patients reach 

ophthalmology services after prolonged disease duration or poor metabolic control. Community-based Indian studies 

such as the Chennai Urban Rural Epidemiology Study and the Sankara Nethralaya-Diabetic Retinopathy Epidemiology 

and Molecular Genetics Study reported diabetic retinopathy prevalence around 17.6% to 18.0% in urban diabetic 

populations [9,10]. The All India Ophthalmological Society screening study reported a prevalence of 21.7% among 

screened individuals with known diabetes [11]. Studies in Asian Indians with young-onset diabetes also highlight the role 

of longer duration and metabolic risk factors in sight-threatening retinopathy [12]. Hospital-based tertiary care settings 

often show higher retinopathy frequency because patients are referred with longer disease duration, ocular symptoms, 

and associated systemic disease. 

 

The present study was conducted to evaluate the association between duration of diabetes mellitus and diabetic 

retinopathy severity among patients attending the ophthalmology outpatient department of a tertiary care hospital. The 

primary objective was to determine whether longer duration of diabetes was associated with higher retinopathy severity. 

The secondary objectives were to describe the distribution of diabetic retinopathy grades and to assess the association of 

poor glycaemic control and systemic hypertension with retinopathy severity. 

 

METHODOLOGY 

Study design and setting 

This hospital-based cross-sectional study was conducted in the Department of Ophthalmology, Santhiram Medical 

College, Nandyal, Andhra Pradesh, India. The study period extended from April 2025 to September 2026. The hospital 

provides tertiary ophthalmic and medical services to patients from Nandyal and surrounding districts, including 

individuals referred for diabetic eye evaluation. A cross-sectional design was selected because the exposure variable, 

duration of diabetes mellitus, and the outcome variable, diabetic retinopathy severity, were measured at a single clinical 

encounter. 

 

Study population and eligibility criteria 

The study population included adults with previously diagnosed diabetes mellitus attending the ophthalmology outpatient 

department during the study period. Patients aged 18 years and above with available clinical history regarding duration of 

diabetes and willingness to undergo ocular examination were eligible. Patients with media opacity preventing adequate 

fundus evaluation, previous retinal laser or intravitreal therapy, retinal vascular occlusion, hypertensive retinopathy 

mimicking diabetic retinal changes, advanced glaucoma, uveitis, pregnancy-related retinal disease, incomplete clinical 

records, or refusal to provide consent were excluded. 

 

Sample size and sampling technique 

The minimum sample size was estimated using the single proportion formula n = Z²p(1-p)/d². Assuming 50% expected 

prevalence due to variability in hospital-based retinopathy rates, 95% confidence level, and 10% absolute precision, the 

calculated sample size was 96. The sample was rounded to 100 patients. Eligible patients were enrolled by consecutive 

sampling until the required sample size was reached. 
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Study variables and data collection 

The independent variable was duration of diabetes mellitus, categorized as less than 5 years, 5-10 years, 11-15 years, and 

more than 15 years. The dependent variable was diabetic retinopathy severity. Additional covariates included age, sex, 

systemic hypertension, and HbA1c category. Poor glycaemic control was defined as HbA1c ≥8.0%. Data were collected 

using a structured case record form. Duration of diabetes was obtained from patient history and available medical 

records. Blood pressure and HbA1c values were recorded from recent clinical documentation when available. 

 

Ophthalmic assessment and grading 

All patients underwent visual assessment, anterior segment examination, intraocular pressure measurement when 

clinically indicated, and dilated fundus examination using indirect ophthalmoscopy and slit-lamp biomicroscopy with a 

fundus lens. Diabetic retinopathy was graded according to internationally accepted clinical severity categories as no 

diabetic retinopathy, mild non-proliferative diabetic retinopathy, moderate non-proliferative diabetic retinopathy, severe 

non-proliferative diabetic retinopathy, or proliferative diabetic retinopathy [13,14]. When both eyes had different grades, 

the more severe eye was used for patient-level classification. 

 

Statistical analysis 

Data were entered into a spreadsheet and analysed using standard statistical methods. Continuous variables were 

expressed as mean and standard deviation, while categorical variables were expressed as frequency and percentage. The 

chi-square test was used to assess the association between duration of diabetes and retinopathy severity. One-way 

ANOVA was used to compare mean diabetes duration across retinopathy grades. Ordinal regression analysis was 

performed to identify factors associated with increasing retinopathy severity. A p-value less than 0.05 was considered 

statistically significant. 

 

Ethical considerations 

Institutional Ethics Committee approval was obtained from Santhiram Medical College, Nandyal, Andhra Pradesh, India, 

before initiation of the study. Written informed consent was obtained from all participants. Patient confidentiality was 

maintained by anonymizing clinical data during analysis and reporting.  

 

RESULTS 

A total of 100 patients with diabetes mellitus attending the ophthalmology outpatient department of a tertiary care 

hospital were included in the final analysis. The mean age of the study participants was 56.8 ± 9.7 years. Males 

constituted 56 patients (56.0%), while females accounted for 44 patients (44.0%). The mean duration of diabetes mellitus 

was 10.4 ± 5.8 years. Systemic hypertension was present in 46 patients (46.0%), and 38 patients (38.0%) had poor 

glycaemic control based on HbA1c levels ≥8.0% (Table 1). 

 

Table 1. Baseline characteristics of study participants (n=100) 

Variable Frequency Percentage 

Age group   

<50 years 22 22.0 

50-59 years 38 38.0 

60-69 years 30 30.0 

≥70 years 10 10.0 

Sex   

Male 56 56.0 

Female 44 44.0 

Duration of diabetes mellitus   

<5 years 22 22.0 

5-10 years 32 32.0 

11-15 years 26 26.0 

>15 years 20 20.0 

Systemic hypertension   

Present 46 46.0 

Absent 54 54.0 

HbA1c level   

<7.0% 28 28.0 

7.0-7.9% 34 34.0 

≥8.0% 38 38.0 

 

Diabetic retinopathy was observed in 66 patients (66.0%), while 34 patients (34.0%) had no evidence of diabetic 

retinopathy. Among patients with diabetic retinopathy, mild non-proliferative diabetic retinopathy was the most common 
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pattern, observed in 24 patients (24.0%), followed by moderate non-proliferative diabetic retinopathy in 20 patients 

(20.0%), severe non-proliferative diabetic retinopathy in 12 patients (12.0%), and proliferative diabetic retinopathy in 10 

patients (10.0%) (Table 2). 

 

Table 2. Distribution of diabetic retinopathy severity among study participants (n=100) 

Diabetic retinopathy status Frequency Percentage 

No diabetic retinopathy 34 34.0 

Mild NPDR 24 24.0 

Moderate NPDR 20 20.0 

Severe NPDR 12 12.0 

Proliferative diabetic retinopathy 10 10.0 

 

The severity of diabetic retinopathy increased progressively with longer duration of diabetes mellitus. Among patients 

with diabetes duration of less than 5 years, 15 patients (68.2%) had no diabetic retinopathy, and none had severe non-

proliferative diabetic retinopathy or proliferative diabetic retinopathy. In contrast, among patients with diabetes duration 

of more than 15 years, only one patient (5.0%) had no diabetic retinopathy, while 6 patients (30.0%) had severe non-

proliferative diabetic retinopathy and 7 patients (35.0%) had proliferative diabetic retinopathy. The association between 

diabetes duration and diabetic retinopathy severity was statistically significant (χ² = 44.99, p<0.001) (Table 3). 

 

Table 3. Association between duration of diabetes mellitus and diabetic retinopathy severity (n=100) 

Duration of diabetes No DR Mild NPDR 
Moderate 

NPDR 
Severe NPDR PDR Total 

<5 years 15 5 2 0 0 22 

5-10 years 12 11 6 2 1 32 

11-15 years 6 6 8 4 2 26 

>15 years 1 2 4 6 7 20 

Total 34 24 20 12 10 100 

 

The mean duration of diabetes mellitus also showed a graded rise across retinopathy categories. Patients without diabetic 

retinopathy had a mean diabetes duration of 5.9 ± 3.4 years, whereas those with proliferative diabetic retinopathy had a 

mean duration of 17.8 ± 4.6 years. This difference was statistically significant (ANOVA F = 31.42, p<0.001) (Table 4). 

 

Table 4. Mean duration of diabetes mellitus according to diabetic retinopathy severity 

Retinopathy severity Mean duration of diabetes, years Standard deviation 

No diabetic retinopathy 5.9 3.4 

Mild NPDR 8.7 4.1 

Moderate NPDR 11.8 4.8 

Severe NPDR 14.9 5.2 

Proliferative diabetic retinopathy 17.8 4.6 

 

On ordinal regression analysis, longer duration of diabetes mellitus was significantly associated with increasing severity 

of diabetic retinopathy. Compared with patients having diabetes for less than 5 years, those with duration of 11-15 years 

had higher odds of more severe retinopathy (OR: 4.62, 95% CI: 1.58-13.47, p=0.005), while those with duration of more 

than 15 years had markedly higher odds (OR: 9.84, 95% CI: 2.94-32.91, p<0.001). Poor glycaemic control and systemic 

hypertension were also significantly associated with higher retinopathy severity (Table 5). 

 

Table 5. Factors associated with increased diabetic retinopathy severity 

Variable Odds ratio 95% CI p-value 

Diabetes duration 5-10 years 2.18 0.78-6.12 0.137 

Diabetes duration 11-15 years 4.62 1.58-13.47 0.005 

Diabetes duration >15 years 9.84 2.94-32.91 <0.001 

HbA1c ≥8.0% 3.36 1.31-8.61 0.012 

Systemic hypertension 2.47 1.04-5.87 0.041 

 

Overall, the findings demonstrated a strong positive association between duration of diabetes mellitus and diabetic 

retinopathy severity. Patients with longer disease duration showed a higher frequency of vision-threatening stages, 

especially severe non-proliferative diabetic retinopathy and proliferative diabetic retinopathy. 
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DISCUSSION 

The present cross-sectional study demonstrated a clear positive association between diabetes mellitus duration and 

diabetic retinopathy severity among patients attending a tertiary care hospital. Diabetic retinopathy was present in 66.0% 

of participants, and severity increased progressively across duration categories. Patients with diabetes duration greater 

than 15 years had the highest proportion of severe non-proliferative diabetic retinopathy and proliferative diabetic 

retinopathy. These findings reinforce the clinical principle that longer cumulative exposure to hyperglycaemia produces 

greater retinal microvascular injury and increases the probability of vision-threatening disease. 

 

The observed prevalence of diabetic retinopathy was higher than the estimates reported in several population-based 

studies. Global pooled analysis by Yau et al. estimated that approximately one-third of individuals with diabetes had 

some form of retinopathy, and prevalence increased with diabetes duration, HbA1c, and blood pressure [2]. More recent 

global projections have also confirmed diabetic retinopathy as a growing public health burden [3]. Indian population-

based studies reported lower prevalence than the present hospital-based study. The CURES Eye Study reported 17.6% 

prevalence in urban India, while the SN-DREAMS report documented 18.0% among people with diabetes [9,10]. The All 

India Ophthalmological Society screening study reported 21.7% prevalence [11]. The higher proportion in this study is 

clinically plausible because tertiary care outpatient departments receive symptomatic patients and referrals with longer 

disease duration. 

 

The duration-severity gradient in this study agrees with classical epidemiological evidence. The Wisconsin 

Epidemiologic Study of Diabetic Retinopathy showed that retinopathy prevalence rose sharply with longer duration of 

diabetes in both younger-onset and older-onset diabetes groups [4,5]. The UKPDS also identified diabetes duration and 

glycaemic exposure as key determinants of retinopathy incidence and progression in type 2 diabetes [6]. In the present 

study, patients without retinopathy had a mean duration of 5.9 years, while those with proliferative disease had a mean 

duration of 17.8 years. This graded pattern supports the cumulative injury model of diabetic retinal disease. 

 

Poor glycaemic control and systemic hypertension were significantly associated with increased retinopathy severity. This 

finding is consistent with evidence from the Diabetes Control and Complications Trial, which established that intensive 

glycaemic control delays onset and slows progression of retinopathy [7]. The UKPDS blood pressure trial further 

demonstrated that tight blood pressure control reduces microvascular complications in type 2 diabetes [8]. These 

observations indicate that duration of diabetes should not be interpreted in isolation. A patient with long-standing 

diabetes, elevated HbA1c, and hypertension needs more frequent retinal evaluation and closer coordination between 

physicians and ophthalmologists. 

 

The use of established clinical grading categories improves comparability with other studies and strengthens routine 

applicability. The International Clinical Diabetic Retinopathy severity scale and ETDRS-derived grading approaches 

provide practical categories for identifying eyes at risk of progression and visual loss [13,14]. Current clinical 

recommendations support retinal evaluation at diagnosis for type 2 diabetes and periodic follow-up depending on 

retinopathy grade and systemic risk profile [1,14]. In resource-limited settings, duration-based risk stratification helps 

prioritize screening for patients with long-standing diabetes, particularly those with poor glycaemic control or 

hypertension. 

 

Overall, the study emphasizes that diabetes duration remains a simple but powerful clinical marker for retinopathy 

severity. Tertiary hospitals should integrate diabetes duration, HbA1c status, and hypertension history into diabetic eye 

clinic workflows. This approach supports early identification of severe non-proliferative and proliferative diabetic 

retinopathy, timely referral for retinal treatment, and counselling on sustained systemic control. 

 

Limitations 

The study was hospital based and included 100 patients, limiting wider generalizability. Cross-sectional assessment 

prevents temporal inference between diabetes duration and retinopathy progression. Glycaemic control was categorized 

using a single HbA1c value, which does not capture long-term variability. Other relevant determinants, including lipid 

profile, renal status, treatment adherence, smoking intensity, and diabetic macular edema grading, were not fully 

analysed. 

 

CONCLUSION 

This cross-sectional study demonstrated a significant positive association between duration of diabetes mellitus and 

diabetic retinopathy severity among patients attending a tertiary care hospital. Retinopathy was more frequent and more 

severe in patients with longer disease duration, especially beyond 15 years. Poor glycaemic control and systemic 

hypertension were additional factors associated with greater retinopathy severity. These findings support routine retinal 

screening from the time of diabetes diagnosis, stricter follow-up for long-standing diabetes, and integrated management 

of glycaemia and blood pressure. Duration of diabetes should be used as a simple clinical marker to identify patients 

requiring closer ophthalmic surveillance and early retinal intervention. 
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