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Abstract: Diabetic retinopathy is a leading microvascular complication of type 2 diabetes mellitus and a major cause of vision loss. Obesity, assessed 
through body mass index, contributes to insulin resistance and chronic inflammation, potentially increasing the risk and progression of diabetic 

retinopathy. Understanding this relationship is essential for early detection and prevention, especially in populations like Pakistan, where obesity and 

diabetes are increasingly prevalent. Objective: To determine the association between body mass index and diabetic retinopathy in patients with type 2 

diabetes mellitus presenting to the Ophthalmology Unit of Ayub Teaching Hospital, Abbottabad, from November 2024 to April 2025. Methods: A cross-
sectional study was conducted over 6 months among 196 patients with type 2 diabetes mellitus, selected using consecutive sampling. Demographic, 

clinical, and biochemical data were collected along with fundoscopic evaluation using slit lamp biomicroscopy. Body mass index was calculated and 

categorized per World Health Organization criteria. Diabetic retinopathy was staged using standard clinical definitions. Data were analysed in SPSS 

version 20 using descriptive statistics and chi-square tests to assess associations, with p < 0.05 considered significant. Results: Participants had a 
mean age of 57.6 ± 9.1 years, and females represented 52 percent of the sample. Most patients belonged to middle socioeconomic strata and rural 

backgrounds. The mean duration of diabetes was 8.2 ± 4.5 years, while the mean HbA1c was 8.9 ± 1.4 percent. The mean BMI was 28.7 ± 3.9 kg/m², 

with overweight (40.3 percent) and obese (24.5 percent) groups constituting the majority. Diabetic retinopathy was identified in 68.9 percent of patients, 

with 28.6 percent having non-proliferative disease and 16.3 percent having proliferative retinopathy. A statistically significant association was 
observed between increasing BMI and the severity of diabetic retinopathy (p = 0.03), with proliferative disease being highest among obese individuals 

(29.2 percent). Conclusion: Higher BMI was significantly associated with more advanced stages of diabetic retinopathy in patients with type 2 diabetes 

mellitus. These findings highlight obesity as a modifiable risk factor that should be targeted through preventive measures, patient education, and early 

retinal screening to reduce visual morbidity. 
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Introduction 

Diabetic retinopathy is a major microvascular complication of type 2 

diabetes mellitus and remains a leading cause of preventable visual 
impairment and blindness worldwide. Its development and progression 

are influenced by several systemic determinants, among which obesity is 

increasingly recognised as an important modifiable factor. Excess 

adiposity, typically assessed by indicators such as body mass index, is 
strongly linked to insulin resistance, poor glycemic control, and metabolic 

dysregulation, which collectively contribute to retinal microvascular 

damage and heightened susceptibility to diabetic retinopathy (1,2). 

Evidence suggests that each incremental rise in body mass index increases 
the risk of diabetes onset and accelerates related complications by 

promoting a persistent pro-inflammatory state and worsening insulin 

resistance (3). Specific obesity phenotypes may also confer varied risks, 

further supporting the biologic plausibility of a direct association between 
obesity and diabetic retinopathy (1,4). 

Globally, obesity prevalence is rising at an unprecedented rate, 

particularly in South Asian countries with a high burden of type 2 diabetes 

(5). Pakistan has witnessed rapid lifestyle transitions characterised by 
urbanisation, reduced physical activity, and unhealthy dietary trends. 

These trends have driven a substantial increase in overweight and obesity, 

with reports indicating that more than one quarter of adults fall within the 

overweight category (5,6). Parallel to this, diabetes prevalence is 
expanding, and the proportion of patients presenting with diabetic 

retinopathy continues to rise. Many patients are additionally affected by 

metabolic comorbidities frequently observed with obesity, which further 

compounds disease severity and visual morbidity (4,6). 

Given these interlinked trends, addressing diabetic retinopathy in Pakistan 
requires comprehensive and early public health responses focusing on 

weight modification and routine screening for retinal complications, 

especially among high-risk groups. A clearer understanding of the 

association between body mass index and diabetic retinopathy can inform 
clinical and preventive strategies to mitigate disease progression and 

reduce vision-threatening outcomes (6,2). Establishing this link within 

local populations is particularly relevant for policymakers and clinicians 

working to reduce the health system burden of diabetes and its 
complications. The rising prevalence of both obesity and diabetes in 

Pakistan underscores the urgent need for integrated interventions that 

prioritise obesity management as a pathway to curb microvascular 

complications such as diabetic retinopathy. 

Methodology  

This cross-sectional study was conducted in the Ophthalmology Unit of 

Ayub Teaching Hospital, Abbottabad, over six months, from November 

2024 to April 2025, following ethical approval from the institutional 

review committee. A total of 196 patients with established type 2 diabetes 

mellitus were recruited using a non-probability consecutive sampling 

approach. Patients presenting to the ophthalmology outpatient department 

who met the inclusion criteria, namely age between 40 and 80 years, both 
genders, and documented type 2 diabetes based on fasting blood glucose 
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of at least 126 mg/dl, HbA1c of 6.5 percent or greater, or a history of 

antidiabetic treatment, were enrolled. Patients with impaired glucose 
tolerance, gestational diabetes, or pregnancy were excluded to avoid 

confounding physiological influences on retinal changes and metabolic 

status. Written informed consent was obtained from all participants after 

the research objectives, procedures, and confidentiality safeguards were 
explained. 

Upon enrollment, baseline demographic data, including age, gender, 

occupation, education level, socioeconomic class, monthly income, and 

residential status, were recorded. Clinical details such as duration of 

diabetes, HbA1c values, weight, height, visual symptoms, and fundus 

findings were documented using a structured proforma. Body mass index 

was calculated using the World Health Organization formula of weight 

(kg) divided by height squared (m²). Patients were categorized as 
underweight (<18.5 kg/m²), normal (18.5–24.9 kg/m²), overweight (25–

29.9 kg/m²), or obese (>30 kg/m²). All ophthalmic examinations were 

performed by trained clinicians using slit-lamp biomicroscopy with a 90-

diopter lens to evaluate the posterior segment, and diabetic retinopathy 
was staged according to standardized operational definitions, ranging 

from mild non-proliferative changes to proliferative disease characterized 

by neovascularization or vitreous hemorrhage. 

Data entry and statistical analysis were performed using SPSS version 20. 
Continuous variables such as age, BMI, HbA1c, and duration of diabetes 

were analyzed as means and standard deviations after assessing normality 

using the Shapiro–Wilk test. In contrast, categorical variables, including 

gender, residence, educational level, abnormal BMI categories, and 
diabetic retinopathy stages, were presented as frequencies and 

percentages. Effect modifiers such as age and diabetes duration were 

controlled for through stratification in the analysis. The relationship 

between BMI categories and diabetic retinopathy severity was evaluated 

using the chi-square or Fisher's exact test, as appropriate, with a 

significance level of p<0.05. Results were displayed in appropriately 
labeled tables and narrative summaries, ensuring clarity and 

reproducibility for academic dissemination. 

Results 

The mean age of participants was 57.6 ± 9.1 years (range 40–80 years). 
There was a slight predominance of females, with 102 (52.0 percent) 

females and 94 (48.0 percent) males. 

Most patients belonged to a middle socioeconomic background, and the 

majority resided in rural areas. Table 1 presents participant demographics, 
including age, gender, residence, education level, and socioeconomic 

status. (Table 1). 

Table 2 summarizes the clinical profile, including duration of diabetes and 

glycemic control. The mean duration of diabetes was 8.2 ± 4.5 years, and 
the mean HbA1c was 8.9 ± 1.4 percent, reflecting suboptimal glycemic 

control. Most patients reported blurred vision at presentation. 

Table 3 demonstrates high overweight and obesity prevalence among 

diabetic patients. 

The mean BMI was 28.7 ± 3.9 kg/m². Overweight and obese categories 

dominated, representing typical Pakistani diabetes phenotypes. (Table 3). 

Table 4 displays the stage-wise classification of diabetic retinopathy. The 

majority had non-proliferative disease, consistent with early detection 
patterns in the hospital. 

Patients with higher BMI categories showed proportionally more 

advanced retinal disease. Maximum proliferative DR was seen in obese 

individuals (29.2 percent). A chi-square test showed a statistically 
significant relationship between BMI and DR stage (p = 0.03). (Table 5).

Table 1. Demographic Profile of Patients with Type 2 Diabetes (N = 196) 

Variable Category Frequency (%) 

Age (years) Mean ± SD 57.6 ± 9.1 

Gender Male 94 (48.0) 

Female 102 (52.0) 

Residence Urban 79 (40.3) 

Rural 117 (59.7) 

Education Status No formal schooling 71 (36.2) 

Primary 65 (33.2) 

Secondary and above 60 (30.6) 

Monthly Income (PKR) < 30,000 81 (41.3) 

30,000–60,000 89 (45.4) 

> 60,000 26 (13.3) 

Table 2. Clinical Profile of Patients (N = 196) 

Variable Category Frequency (%) 

Duration of Diabetes (years) 1–3 28 (14.3) 

3.1–5 44 (22.4) 

5.1–10 82 (41.8) 

> 10 42 (21.4) 

HbA1c (%) Mean ± SD 8.9 ± 1.4 

Vision Status Normal 61 (31.1) 

Blurred vision 135 (68.9) 

Table 3. BMI Categories of Participants (N = 196) 

BMI Category Frequency (%) 

Underweight (<18.5 kg/m²) 11 (5.6) 

Normal (18.5–24.9 kg/m²) 58 (29.6) 

Overweight (25–29.9 kg/m²) 79 (40.3) 

Obese (≥30 kg/m²) 48 (24.5) 
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Table 4. Distribution of Diabetic Retinopathy Stages (N = 196) 

Stage Frequency (%) 

No DR detected 61 (31.1) 

Background DR 47 (24.0) 

Non-proliferative DR 56 (28.6) 

Proliferative DR 32 (16.3) 

 

Table 5. Association between BMI Categories and Stage of Diabetic Retinopathy 

BMI Category No DR Background DR Non-Proliferative DR Proliferative DR 

Underweight (n=11) 6 (54.5) 3 (27.3) 2 (18.2) 0 (0.0) 

Normal (n=58) 28 (48.3) 16 (27.6) 11 (19.0) 3 (5.2) 

Overweight (n=79) 23 (29.1) 18 (22.8) 26 (32.9) 12 (15.2) 

Obese (n=48) 4 (8.3) 10 (20.8) 17 (35.4) 14 (29.2) 

Chi Square p = 0.03 

Discussion 
 

This study investigated the demographics and clinical profiles of patients 

with type 2 diabetes mellitus in a Pakistani context, with a specific focus 

on the relationship between body mass index and diabetic retinopathy. 
The mean age of participants was 57.6 ± 9.1 years, with a predominance 

of females (52 percent). Most patients belonged to a middle 

socioeconomic background and lived in rural areas (Table 1). This 

demographic distribution is consistent with findings reported in other 
studies on diabetic retinopathy, although evidence specific to Pakistan 

remains limited (7). 

The clinical profiles, with a mean diabetes duration of 8.2 ± 4.5 years and 

an HbA1c of 8.9 ± 1.4 percent, indicate suboptimal glycemic control, a 
common concern among patients with type 2 diabetes in developing 

countries. Ahmad et al. highlighted similar trends, linking inadequate 

glycemic regulation to increased risk of complications (8). The 

observation that 68.9 percent of patients reported blurred vision at 
presentation further emphasises the importance of early ophthalmic 

evaluation, a need repeatedly noted in diabetes care literature (9). 

Table 2, which summarises clinical characteristics, reveals critical gaps 

in diabetes management within Pakistan. Optimised glycemic control 
remains essential for preventing microvascular complications such as 

diabetic retinopathy (10). The elevated mean HbA1c in this cohort 

underscores the need for patient-centred education to enhance diabetes 

self-management. 
Table 3 highlights the high prevalence of overweight and obesity, with a 

mean BMI of 28.7 ± 3.9 kg per square metre, classifying most patients as 

overweight or obese. These findings are consistent with results reported 

by Li et al., who identified obesity as a key determinant of adverse clinical 
outcomes in type 2 diabetes patients (11). The contribution of obesity to 

diabetes pathophysiology and complications, including diabetic 

retinopathy, has been well recognised (12). Excess adipose tissue drives 

insulin resistance and systemic inflammation, thereby worsening glucose 
regulation and increasing the risk of complications (13). 

As noted in Table 4, most participants presented with non-proliferative 

diabetic retinopathy, while 16.3 percent had proliferative disease. These 

findings are comparable to those of Roto et al., who reported that diabetic 
retinopathy severity increases with longer disease duration and poorer 

glycemic control (14). The relationship between diabetic retinopathy 

stages and BMI categories, as presented in Table 5, is particularly 

significant. The statistically significant association (p = 0.03) 
demonstrating that higher BMI correlates with more severe diabetic 

retinopathy is consistent with findings by Gao et al., who reported obesity 

as an independent predictor of diabetic complications (15). 
Participants in the obese category were particularly affected, with 29.2 

percent exhibiting proliferative diabetic retinopathy. These findings align 

with the observations of Amutha et al., who described heightened 

microvascular complication risk among obese type 2 diabetes patients 
(16). Together, these associations reinforce BMI as a modifiable risk 

factor for preventing diabetic complications. 

In Pakistan, rising obesity trends, demographic transitions, and 
insufficient diabetes care infrastructure present considerable challenges. 

The influence of socioeconomic factors on healthcare access, particularly 

in rural areas, is critical to understanding disease burden. Karimi et al. 

emphasized that socioeconomic status significantly affects diabetes 
management and its related complications (17). The high obesity burden 

demonstrated in this study accentuates the need for national public health 

programs promoting lifestyle modification, patient education, and dietary 

interventions to mitigate diabetes progression and retinal morbidity. 

Conclusion 

This study demonstrates a clear association between elevated body mass 

index and increased diabetic retinopathy severity among Pakistani 

patients with type 2 diabetes mellitus. Obese individuals were most likely 

to exhibit proliferative disease, underscoring obesity as a preventable 

determinant of retinal damage. Integrating weight reduction strategies, 

structured patient education, and routine eye screening into diabetes care 

pathways may significantly reduce the progression and burden of diabetic 
retinopathy in Pakistan. 
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