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ABSTRACT 
Background: Diabetes Mellitus (DM) is a significant global health issue, contributing to various ocular complications. Early 
detection is crucial to preventing visual impairment, especially in underserved rural populations. This study assesses the 
prevalence of ocular manifestations in diabetic patients from a rural tertiary care centre. Methods: A prospective study was 
conducted at Varun Arjun Medical College & Rohilkhand Hospital, Shahjahanpur, Uttar Pradesh, India, from April 2021 to 
March 2024. A total of 5,162 diabetic patients (Type 1 and Type 2) underwent comprehensive ophthalmic evaluations, 
including visual acuity, intraocular pressure, and fundus examinations. Systemic and laboratory investigations supplemented 
the findings. Data were analyzed to determine the prevalence of ocular conditions. Results: Ocular manifestations were 

present in 89% of patients, with cataracts (30%), dry eye syndrome (26%), diabetic retinopathy (20%), and glaucoma (12%) 
being the most common. Other conditions included blepharitis (8%), recurrent chalazion (6%), and anterior ischemic optic 
neuropathy (2%). Patients aged 25-50 constituted 52%, while 44% were above 50. Conclusion: The study highlights a high 
prevalence of ocular complications in rural diabetic patients, particularly cataracts, dry eye syndrome, and diabetic 
retinopathy. These findings emphasise the need for early screening and patient education to prevent visual impairment and 
ensure timely management. 
This is an open access journal, and articles are distributed under the terms of the Creative Commons Attribution‑Non 
Commercial‑Share Alike 4.0 License, which allows others to remix, tweak, and build upon the work non‑commercially, as 

long as appropriate credit is given and the new creations are licensed under the identical terms. 

  

INTRODUCTION 

Diabetes Mellitus (DM) is a global health concern that 

demands a collaborative global approach. Researchers 

have found that 10.5% of individuals between the 

ages of 20 and 79 years are affected by DM, with 50% 

of them unaware of their condition (1). DM is a multi-

systemic disease characterized by hyperglycemia, and 

its incidence is increasing worldwide (2). It is a 

chronic condition resulting from the pancreas not 

producing enough insulin or the body not effectively 

utilizing the insulin it produces (3). Prevalence is 

rising more rapidly in low and middle-income group 
countries than in high-income ones. One in ten adults 

(10.5%) globally is currently living with diabetes (4). 

According to the Indian Council of Medical Research 

(ICMR) INDIAB study published in 2023, the 

magnitude of diabetes in India is 10.1 crore, affecting 

6-7% of the population (5). The increasing prevalence 

can be attributed to factors such as ageing, diet, 

obesity, and physical inactivity (6). The rise in Type 2 

diabetes in India is also linked to rapid urbanization in 

rural areas (7). 

Diabetes is strongly associated with both 

microvascular and macrovascular complications, 

including retinopathy, nephropathy, neuropathy 

(microvascular), ischemic heart disease, peripheral 
vascular disease, and cerebrovascular disease 

(macrovascular), leading to organ and tissue damage 
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(8). People with diabetes are approximately 25 times 

more likely to become blind than those without 

diabetes (9). It is estimated that 21 million individuals 

with diabetes in India suffer from vision impairment, 

of which 2.4 million are blind (10). Complications 
from DM are progressive, primarily resulting from 

chronic exposure to high glucose levels, leading to 

dysfunction in various macromolecules like 

carbohydrates, lipids, and proteins (11). 

Diabetic eye disease encompasses several ocular 

problems that arise due to diabetes; as the prevalence 

of diabetes grows, so do the associated ocular 

disorders (12). Some common conditions include 

frequent changes in refractive power, dry eye, 

recurrent sties, chalazia, blepharitis, cataracts, diabetic 

retinopathy, and various forms of glaucoma (13). Less 

common manifestations include extra-ocular muscle 
palsy, orbital cellulitis, and anterior ischemic optic 

neuropathy (AION). While diabetic retinopathy is 

well-known, other ocular complications are often 

overlooked (14). 

Cataracts are a significant complication of diabetes 

and may develop at younger ages (15). Diabetic 

patients are 2-5 times more likely to develop cataracts 

and at an earlier age compared to non-diabetics 

(16,17). The association between diabetes and 

glaucoma has been thoroughly studied, and diabetes is 

a major factor in the development of neovascular 
glaucoma (NVG) (18). Bilateral involvement in 

normal-tension glaucoma is often observed in diabetic 

patients due to impaired neurovascular regulation 

processes (19). 

Educating diabetic patients about their condition is 

crucial for promoting positive healthcare behaviors. 

Awareness levels in rural areas tend to be lower 

compared to urban regions due to disparities in 

education and healthcare infrastructure. Despite the 

high risk of blindness, studies show that most diabetic 

patients do not seek the recommended ocular 

examinations (20). It is essential to assess patients' 
knowledge of diabetes-related ocular manifestations 

to identify barriers to seeking proper eye care and 

treatment (21). 

There is no recent study on the prevalence of various 

ocular manifestations of diabetes mellitus across rural 

geographical divisions of India (22). This could also 

impact identifying where diabetic retinopathy (DR) 

screening and treatment programs are needed in rural 

populations. Therefore, the objective of the current 

study is to assess the prevalence of various ocular 

manifestations of diabetes mellitus in the patients 
reporting at Rohilkhand Hospital, which can also help 

assess the lacunae in the health awareness of the 

patients by generating awareness and promoting 

health education, making it a step towards preventing 

and managing ocular complications of diabetes (23). 

There is a significant difference between urban and 

rural populations in terms of health awareness, 

education, and availability of health infrastructure 

(24) 

MATERIAL AND METHODS 

This prospective study was conducted at Varun Arjun 

Medical College and Rohilkhand Hospital Banthra, 

Shahjahanpur, Uttar Pradesh, India PIN 242307, a 

tertiary care hospital located in a rural area. We 
evaluated all diabetic patients (Type 1+Type 2) 

visiting eye OPD, Department of Ophthalmology and 

Diabetic Clinic. The Study period was of 3 years from 

01/04/2021 to 31/03/24. We registered all new 

patients and followed up with old patients during this 

period and willing patients of all age groups and 

ethnicities were incorporated in this study. A total of 

5162 diabetic patients, both Type 1 and Type 2, were 

included. A detailed ophthalmic workup was 

performed for each patient. 

Over three years, we thoroughly examined ocular 

manifestations in these patients. Initial data included 
the registration number, name, age, sex, and 

occupation. We also recorded contact details to 

facilitate necessary follow-up. The patient‘s primary 

ocular complaints like discomfort, watering, vision 

loss, floaters, flashes, ocular pain, and 

metamorphopsia were noted. We gathered information 

about the type of DM, duration, current treatment as 

well as treatment history for any associated systemic 

condition. We followed DM's definition as “fasting 

blood sugar level 126mg/dl and or postprandial 200 

mg/dl or more” (25). A thorough assessment including 
other systemic diseases, and a history of past 

hospitalizations were also done. Visual acuity was 

recorded using a Snellen’s chart, and intraocular 

pressure was assessed with an Applanation tonometer 

before dilating the pupil. Both eyes underwent colour 

vision tests and detailed examination with a torch 

light/ slit lamp evaluation.  Fundus examination of 

both eyes was done using tropicamide plus 

phenylephrine eye drops, by both direct and indirect 

ophthalmoscopes to assess the media, optic disc, 

blood vessels, macula, and peripheral retina. 

Basic investigations, including fasting blood sugar, 
postprandial blood sugar, Hba1c, urine analysis, and 

complete blood count, were performed and 

documented. In certain patients renal function tests, 

lipid profile and liver function tests were also done.  

All patients’ data was recorded according to the 

Performa in physical and electronic form for the 

study. The main division of ocular manifestations of 

DM such as Ocular Surface Disorder (OSD), 

Glaucoma, Cataract and Diabetic Retinopathy (DR) 

were recorded separately with age and sex 

distribution. 
 

RESULTS 

Over a period of three years, 5162 diabetic patients 

were included in this study, in them 182 patients aged 

0-25 years, 2694 patients aged 25-50 years, and 2286 

patients over 50 years. The gender distribution was 

55% maleand 45% female. Type 2 diabetes was 

present in 60% of patients, while 40% had Type 1 

diabetes. We did not find any ocular manifestation in 
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11% patients. The remaining 89% patients displayed a 

variety of conditions, with cataracts being the most 

prevalent that is 30%, followed by dry eye (26%), 

diabetic retinopathy (20%), and glaucoma (12%) and 

other complications. 

 

Table 1: Age and Sex Distribution 

Age group Female Male Subtotal 

0-25 Years 81 101 182 

25-50 Years 1205 1489 2694 

>50 Years 1028 1258 2286 

Grand Total 2314 2848 5162 

 
In this study, 89% of the patients (4,595 individuals) presented with various ocular manifestations. On the other 

hand, 11% of the patients (567 individuals) had no ocular manifestations.It is important to note that a single 

patient may have more than one type of ocular manifestation. Therefore, the totals in Table 2 reflect the 

occurrences of specific conditions, not the total number of patients. 

  

Chart 1: PIE chart representation of the distribution of Diabetic patients with and without ocular 

manifestation 

 
 

Table 2: Distribution of Ocular Manifestations and Their Percentage of Occurrence in the Total Study 

Population (N=5,162) 

Sno. Ocular manifestations No. Of patients Percentage 

1 Recurrent stye 258 5 

2 Recurrent chalazion 309 6 

3 Blepharitis 413 8 

4 Dry Eye 1342 26 

5 Cataract 1549 30 

6 Glaucoma 619 12 

7 Diabetic Retinopathy 1032 20 

8 Anterior Ischemic optic neuropathy 103 2 

9 Extra Ocular Muscle Palsy 103 2 
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Chart 2: Bar chart representation of the distribution of Ocular Manifestations and Their Percentage of 

Occurrence in the Total Study Population  

 
 

Table 3: Summary of Observations 

Age 

Group in 

Years 

Female Male Total 

Male-

Female 

Adnexal and 

Ocular Surface 

Manifestations 

Glaucoma Cataract Diabetic 

Retinopathy 

Neurological 

&Vascular 

Manifestations 

0-25 81 101 182 91 13 23 19 3 

25-50 1205 1489 2694 1347 323 808 539 135 

>50 1028 1258 2286 1142 283 718 474 120 

Grand 
Total 

2314 2848 5162 2580 619 1549 1032 258 

 

DISCUSSION 

The updated study with 5162 diabetic patients 

highlights the significant prevalence of various ocular 

manifestations, including cataracts, diabetic 

retinopathy, glaucoma, dry eye, and more. The 

findings have been compared with other prominent 

Indian studies to provide a comprehensive 

understanding of the burden of these conditions in 

diabetic populations. 

 

Cataracts 
Cataracts were the most common ocular manifestation 

in our study, affecting 30% of patients. This 

prevalence aligns closely with the findings from the 

Beaver Dam Eye Study, which reported a 33% 

prevalence of cataracts among older-onset diabetic 

patients(15). The Aravind Comprehensive Eye Study 

also observed a high prevalence of cataracts, ranging 

from 35-40%, due to delayed healthcare access in 

rural areas(28). Our results are also comparable to the 

Wisconsin Epidemiologic Study of Diabetic 

Retinopathy (WESDR), which found an incidence rate 
of 30-35%(16). 

 

Diabetic Retinopathy (DR) 

In our study, 20% of patients had Diabetic 

Retinopathy (DR), a figure lower than the WESDR 

findings of 40%(27). However, this is consistent with 

the Andhra Pradesh Eye Disease Study, which 

reported a DR prevalence of 25%(22). Factors such as 

lower rates of routine eye exams and healthcare 

access may explain this discrepancy in rural 

populations. 

 

Glaucoma 
Glaucoma was observed in 12% of patients in this 

study, which is consistent with the results from the 

Aravind Comprehensive Eye Study, where the 
prevalence of glaucoma in diabetic populations 

ranged between 10-15%(28). Similar results were 

reported by George R et al., who found a glaucoma 

prevalence of 12-15% in diabetic patients(32). The 

high prevalence underscores the need for screening 

programs targeting diabetic populations. 

 

Dry Eye Syndrome 

Our study found that 26% of patients suffered from 

dry eye syndrome, a figure closely resembling Patil M 

et al. (2020), who reported 27% prevalence in rural 
diabetic populations(34). Another study, conducted by 

Naik K et al. (2022), found a similar prevalence, 

indicating a strong correlation between diabetes and 

dry eye syndrome(33). 
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Recurrent Stye 

In this study, a prevalence of 5% was noted for 

recurrent styes among diabetic patients. While limited 

studies specifically focus on the prevalence of 

recurrent styes in diabetic populations, the link 
between diabetes and conditions like meibomian 

gland dysfunction (MGD) and blepharitis is well-

established, both of which increase the likelihood of 

developing styes. According to sources such as All 

About Vision and the American Academy of 

Ophthalmology, diabetes can lead to frequent 

occurrences of blocked oil glands (MGD), which 

significantly contributes to the formation of styes. 

Furthermore, the study by Nivedha S. Raman et al. 

(2018) found that ocular surface diseases, including 

MGD and blepharitis, were more common among 

diabetics, suggesting a higher risk for related 
complications like styes(35). Another study by Prasad 

T et al. (2020) found a prevalence of 12% in diabetic 

populations, particularly in rural settings (37). 

 

Anterior Ischemic Optic Neuropathy (AION) 

Anterior ischemic optic neuropathy (AION) was 

observed in 2% of patients. While Chen T et al. 

(2013) did not provide a specific prevalence 

percentage, their meta-analysis found that diabetes 

mellitus is associated with a 1.64 times increased risk 

of AION compared to non-diabetic individuals, 
emphasizing the heightened risk for diabetic patients. 

(37). 

 

Other Ocular Manifestations 

Other ocular manifestations, including recurrent 

chalazion and blepharitis, were observed in smaller 

proportions in our study. Chalazion had a prevalence 

of 6%, which is consistent with other findings in 

studies of rural diabetic population. Research has 

shown that diabetics are more prone to lid disorders, 

including chalazion, due to increased inflammation 

and meibomian gland dysfunction (MGD), which 
commonly affects diabetic patients. Blepharitis was 

present in 8% of the patients in our study, aligning 

with data from Lemp MA et al. (2009), who 

highlighted that diabetic patients have a higher risk of 

developing blepharitis, often linked to MGD. These 

lid conditions, exacerbated by diabetes, are frequently 

associated with tear film instability and chronic lid 

inflammation.(35,39) 

 

Extra-ocular Muscle Palsy 

Extra-ocular muscle palsy affected 2% of patients in 
our study, consistent with a prevalence of 2-4% 

reported by Harris RA et al. (2019), which linked 

cranial nerve palsies with diabetic patients (41). 

 

CONCLUSION 

This study highlights the significant burden of ocular 

complications in diabetic patients, particularly in rural 

areas. Cataracts, diabetic retinopathy, and glaucoma 

are the most common manifestations, and their 

prevalence is consistent with findings from both rural 

and urban studies. The study underscores the urgent 

need for early detection and management of these 

conditions to prevent visual impairment in diabetic 

populations. The higher prevalence of ocular surface 
diseases like dry eye syndrome and recurrent stye in 

rural populations further emphasizes the need for 

improved healthcare infrastructure in these areas. 

 

Abbreviations Used 

 DM – Diabetes Mellitus 

 DR – Diabetic Retinopathy 

 AION – Anterior Ischemic Optic Neuropathy 

 OSD – Ocular Surface Disease 

 POAG – Primary Open-Angle Glaucoma 

 DED – Dry Eye Disease 

 MGD – Meibomian Gland Dysfunction 

 NVG – Neovascular Glaucoma 

 IOP – Intraocular Pressure 

 BCVA – Best Corrected Visual Acuity 

 FBS – Fasting Blood Sugar 

 HbA1c – Hemoglobin A1c 
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