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1. Introduction: 

 

According to research from 2015, there are around 69.2 million people with diabetes in 

underdeveloped nations like India, where over half of cases go untreated.1 Since diabetes 

mellitus encompasses a variety of conditions, it has emerged as a significant worldwide health 

concern.2 Hyperglycemia is a metabolic disease called diabetes mellitus, which is characterised 

by abnormalities in insulin activity or secretion. The main cause of type 1 diabetes, which is 

prone to ketosis, is the autoimmune or idiopathic loss of beta cells. The main causes of type 2 

diabetes are concurrent beta cell secretory defects or insulin resistance. Chronic hyperglycemia 

has been linked to the development of retinopathy, neuropathy, nephropathy, and vasculopathy, 

among other organ dysfunction and failures.3 

 The most prevalent microvascular consequence of diabetes mellitus that causes vision loss in 

the elderly is diabetic retinopathy (DR). In the beginning phases of diabetic retinopathy, 

hyperglycemia and changed metabolic pathways cause oxidative pressure and the beginning of 

neurodegeneration.4 In 2012, it was projected that 34.6% of patients with diabetes mellitus 

(DM) globally had diabetic retinopathy (DR).5 With the highest frequency in North America 

and Africa and a relatively low prevalence in South-East Asia, a recent meta-analysis 

combining 59 studies indicated a lower prevalence estimate of 22.27%.6 It was predicted in 

2000 that by 2030, there will be close to 80 million DM patients living in India.7 But with an 

expected 77 million diabetics in 2019, India has already seen the anticipated ten-year increase 
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in the disease burden. According to the updated prognosis, 130 million Indians would have 

diabetes by 2045.8 

Despite advancements in medical science and the availability of effective screening and 

treatment modalities for DR, many individuals with diabetes stay uninformed about the 

significance of routine eye assessments for early detection and intervention. In the state of 

Tamil Nadu, which hosts a diverse population with varying socioeconomic backgrounds, 

access to healthcare services plays a crucial role in disease management and prevention of 

complications. Tertiary care centers serve as pivotal hubs for managing complex medical 

conditions, including diabetes and its complications. However, the effectiveness of DR 

screening programs within these centers relies not only on the availability of services but also 

on the awareness and proactive participation of patients. With this background, the present 

study was conducted with the objective to assess the level of awareness of Diabetic Retinopathy 

screening among diabetics at a tertiary care center in Tamil Nadu. 

 

2. Material and Method: 

 

Study design, setting and duration: 

This was a cross sectional study conducted in a tertiary care hospital for a period of 6 months.  

Study Population: 

 

Inclusion Criteria: 

• Patients with an established diagnosis of diabetes mellitus (type 1 and type 2) receiving 

treatment at the tertiary care center.  

• Both male and female patients aged 18 years and above. 

Exclusion Criteria: 

• Patients with impaired higher functions or cognitive abilities that may affect their 

understanding of the study or ability to provide informed consent.  

• Patients who have undergone treatment for diabetic retinopathy. 

 

Sampling: 

The sample size was calculated to be 380, with p as 61%9 and relative error as 5%. Consecutive 

sampling was used to enrol the participants. 

Data collection: 

Enrolment was preceded by participants giving informed permission. An established 

questionnaire was utilised to gather data. Patients diagnosed with diabetes at the research 

institution were consistently sent to the ophthalmology department for screening of diabetic 

retinopathy. The screening involved evaluating visual acuity, examining the anterior segment 

of the eye, measuring intraocular pressure, fundus examination specifically for issues 

connected to diabetes such as retinopathy, and conducting further tests as necessary. Patients 

have the option to either undertake screening on the same day or make a separate appointment. 

 

Statistical analysis: 

Collected data were entered using MS EXCEL and analysed using SPSS-version 21. 

Categorical variables were expressed in frequencies and percentages. Test of significance for 

categorical variables was done using Chi-square test and p-value <0.05 was considered 

statistically significant.  Bivariate logistic regression was done to obtain unadjusted odds ratio 

and those variables with a p-value <0.05 were added to the multivariate model to obtain 

adjusted odds ratio and 95% CI was constructed to gauge the estimate. 
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3. Results: 

 

Table 1: Socio-demographic variables of the study participants 

 

TABLE 1 shows the demographic variables among the study participants. (N=380). In terms 

of gender distribution, there were more females (66.1%) than males (38.9%) in the sample. 

Regarding age, a larger proportion of participants were aged 60 years or younger (63.4%) 

compared to those over 60 years (36.6 In terms of education, a significant number were either 

illiterate (38.2%) or had completed schooling (39.7%), and a smaller percentage had college or 

professional degrees (22.1%). 43.2% of participants had additional health conditions, while 

56.8% did not report any co-morbidities. The duration of diabetes was evenly distributed, with 

around a third having it for less than 5 years, 5-10 years, or over 10 years. Among the study 

participants (65.8%) did not have regular checkups for their diabetes, while only 34.2% 

reported getting regular checkups. Diabetic control varied, with 19.5% having poor control, 

57.4% having average control, and 23.2% achieving good control. Overall, these results 

provide insights into the demographic characteristics, health status, and management practices 

among the studied population with diabetes. 

 

S.No Variable Frequency 

(n=380) 

Percentage % 

1. Gender  

Male 148 38.9 

Female 232 66.1 

2. Age  

≤ 60 years 241 63.4 

> 60 years 139 36.6 

3. Educational status 

Illiterate 145 38.2 

Schooling 151 39.7 

College/Professional 84 22.1 

4. Co-morbidities 

Present  164 43.2 

Absent  216 56.8 

5. Duration of diabetes 

< 5 years  120 31.6 

5 – 10 years 122 32.1 

> 10 years 138 36.3 

 

   6. 

Regular checkup 

Yes 130 34.2 

No 250 65.8 

 

   7. 

Diabetic control 

Poor 74   19.5 

Average 218  57.4 

Good 88  23.2 
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Fig.1.Awareness about diabetic retinopathy screening among the study participants 

 

Fig,1 shows that among the study participants around 36.3% were aware about diabetic 

retinopathy screening and about 63.7% showed lack of awareness. 

 

Table 2. Association between demographic variables and awareness about diabetic 

retinopathy screening 

 

S.N

O 

 

Variable 

Awareness 

 

Total 

(N = 

380) 

 

Chi-

squar

e 

 

Unadjuste

d odd’s 

ratio 

(95% CI) 

 

P 

Value 

 

No 

n (%) 

n = 242 

(63.7%

) 

 

       

Yes 

    n 

(%) 

n = 138 

(36.3%

) 

1. 

Age  

< 60 years  
154 

(12.8%) 

87 

(63%) 

241 

(63.4%

) 
0.013 

1.026 

(0.665 – 

1.583) 
0.908 

> 60 years 
98 

(36.4%) 

51 

(237%) 

139 

(36.6%

) 

1 

2. 

Gender 

Female 
172 

(71.1%) 

60 

(43.5%) 

232 

(66.1%

)  

28.146 

3.194 

(2.065 – 

4.942)   

0.002* 

Male 
70 

(28.9%) 

78 

(56.5%) 

148 

(38.9%

) 

1 

36.30%

63.70%

Awareness about diabetic retinopathy 
screening 

Present

Absent
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3. 

Educational status 

Illiterate 
138 

(56.2%) 

9 

(6.5%) 

 145 

(38.2%

) 

58.952 

125.8 

(47.926 – 

330.86) 

<0.001

* 

Schooling 
97 

(40.1%) 

54 

(39.1%) 

151 

(39.7%

) 

14.969 

(6.949 – 

32.243) 

<0.001

* 

College/Profession

al 

9 

(3.7%) 

75 

(54.3%) 

84 

(22.1%

) 

1 1 

4. 

Co-morbidities 

         Absent  
159 

(65.7%) 

57 

(41.3%) 

216 

(56.8%

) 
21.325 

2.722 

(1.770 – 

4.188) <0.001

* 

         Present 
83 

(34.3%) 

81 

(58.7%) 

164 

(43.2%

) 

1 

5. 

Duration of diabetes 

< 5 years  
93 

(38.4%) 

27 

(19.6%) 

120 

(31.6%

) 

15.558 

2.893 

(1.680 – 

4.984) 

0.026* 

5 – 10 years 
74 

(20.6%) 

48 

(34.8%) 

122 

(32.1%

) 

 1.295 

(0.790 – 

2.123)  

0.305 

> 10 years 
75 

(31%) 

63 

(45.7%) 

138 

(36.3%

) 

1 1 

  6. 

Regular checkup 

          No 198 

(81.8%) 

52 

(37.7%) 

250 

(65.8%

) 

 

36.068 

7.442 

(4.630 – 

11.963) <0.001

*          Yes 44 

(18.2%) 

86 

(62.3%) 

130 

(34.2%

) 

1. 

7. Diabetic control 

Poor 62 

(25.6%) 

12 

(8.7%) 

74 

(19.5%

) 

 

 

24.458 

13.020 

(6.014 – 

28.190) 

<0.001

* 

Average 155 

(64%) 

63 

(45.7%) 

218 

(57.4%

) 

 6.200 

(3.584 – 

10.726) 

0.003* 

Good 25 

(10.3%) 

63 

(45.7%) 

88 

(23.2%

) 

1 

1 
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The table.2 presents the association between awareness levels across various demographic 

variables among the 380 study participants. Significant associations were found between 

awareness and gender (p = 0.002), educational status (p < 0.001), co-morbidities (p < 0.001), 

duration of diabetes (p = 0.026), regular checkup (p < 0.001), and diabetic control (p < 0.001). 

Female participants were less aware compared to males (odds ratio [OR] = 3.194, 95% 

confidence interval [CI] = 2.065 - 4.942). Those with schooling and college/professional 

education were significantly more aware compared to illiterate participants (OR = 125.8 times 

lesser awareness among illiterate participants). Participants with co-morbidities, longer 

duration of diabetes (> 10 years), regular checkups, and good diabetic control also showed 

higher awareness levels. These findings indicate specific demographic and health-related 

factors influencing awareness levels among the study participants. 

 

Table.3 Binomial logistic regression between demographic variables and awareness about 

diabetic retinopathy screening 

S.No Variable P Value 
Adjusted Odds 

Ratio 
95% CI 

1.  

Educational status  

Illiterate <0.001* 10.466 6.4 – 16.8 

Schooling <0.001* 7.309 3.34 – 14.6 

2.  Presence of co-morbidities 0.003* 3.023 1.4-6.2 

3.  
Duration of diabetes <5 

years  
0.024* 3.607 1.2-10.9 

4.  

Diabetic control  

Poor  <0.001* 4.98 1.6- 11.2 

Average 0.004* 4.5 1.2 – 10.8 

 

On bivariate analysis, variables that were found to have a statistically significant association 

with lack of awareness about diabetic retinopathy screening were analysed using binary logistic 

regression analysis to eliminate the confounders. Educational status, with categories including 

illiterate and schooling, demonstrates a strong relationship with adjusted odds ratios of 10.466 

(95% CI: 6.4 - 16.8) and 7.309 (95% CI: 3.34 - 14.6), respectively. The presence of co-

morbidities also shows a significant association (p = 0.003) with an adjusted odds ratio of 3.023 

(95% CI: 1.4 - 6.2). Duration of diabetes less than 5 years (p = 0.024) and diabetic control 

status, categorized as poor and average, were also significantly associated with lack of 

awareness about diabetic retinopathy screening, with adjusted odds ratios of 3.607 (95% CI: 

1.2 - 10.9), 4.98 (95% CI: 1.6 - 11.2), and 4.5 (95% CI: 1.2 - 10.8), respectively. (table.3) 

 

5. Discussion: 

 

The study included 380 participants, with a higher representation of females (66.1%) compared 

to males (38.9%). Most participants were aged 60 years or younger (63.4%), had completed 
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schooling (39.7%), and did not report co-morbidities (56.8%). The duration of diabetes was 

evenly distributed across less than 5 years (31.6%), 5-10 years (32.1%), and over 10 years 

(36.3%). In a study done by Animaw W and Seyoum Y,10 it was shown that the prevalence of 

DM is higher among females. The increasing prevalence of diabetes mellitus (DM) among 

females can be attributed to several factors. Hormonal influences, especially during puberty, 

pregnancy, and menopause, can affect insulin sensitivity and glucose metabolism, potentially 

leading to conditions like gestational diabetes mellitus (GDM) during pregnancy. Additionally, 

females in many societies tend to have higher rates of obesity and sedentary lifestyles compared 

to males, both of which are significant risk factors for type 2 diabetes. The excess adipose 

tissue associated with obesity can lead to insulin resistance and impaired glucose metabolism. 

Moreover, socioeconomic and cultural factors may also play a role, influencing dietary habits, 

physical activity levels, access to healthcare, and overall health behaviours among females, 

contributing to the increasing prevalence of DM in this demographic group.11 

The awareness of diabetic retinopathy (DR) screening among the study participants, at 36.3%, 

reflects a notable gap in knowledge about this critical aspect of diabetes management. A 

comparison with previous studies reveals a wide variation in awareness levels across different 

regions of India. For instance, Kumar SS et al.9 reported a higher awareness rate of 42% among 

their study participants, indicating a relatively better understanding of DR screening in that 

population. On the other hand, studies conducted in Vellore12 and Goa13 showed significantly 

lower awareness rates of 17.02% and 29.4%, respectively. Interestingly, a tertiary care center 

in Andhra Pradesh reported a higher awareness rate of 65.3%, suggesting regional disparities 

in awareness levels.14 Furthermore, the discrepancy between awareness of diabetic eye disease 

(84%) and specifically diabetic retinopathy (19%) in a previous study underscores the need for 

targeted education and awareness campaigns focusing specifically on DR.15 These findings 

highlight the importance of region-specific interventions and the potential impact of targeted 

educational initiatives in improving awareness and promoting early detection of diabetic 

retinopathy among patients with diabetes. 

 

Statistically significant associations were found between awareness levels and gender (p = 

0.002), educational status (p < 0.001), co-morbidities (p < 0.001), duration of diabetes (p = 

0.026), regular checkup (p < 0.001), and diabetic control (p < 0.001). Female participants were 

less aware compared to males (OR = 3.194, 95% CI = 2.065 - 4.942). Those with schooling 

and college/professional education were significantly more aware compared to illiterate 

participants (OR = 125.8 times lesser awareness among illiterate participants). Participants 

with co-morbidities, longer duration of diabetes (> 10 years), regular checkups, and good 

diabetic control also showed higher awareness levels. Educational status (illiterate and 

schooling), presence of co-morbidities, duration of diabetes less than 5 years, and poor or 

average diabetic control were significantly associated with lack of awareness about diabetic 

retinopathy screening in the multivariate analysis. Adjusted odds ratios were notably high for 

educational status (illiterate: AOR = 10.466, 95% CI: 6.4 - 16.8; schooling: AOR = 7.309, 95% 

CI: 3.34 - 14.6) and presence of co-morbidities (AOR = 3.023, 95% CI: 1.4 - 6.2), indicating 

strong associations with lower awareness levels. 

 

The findings highlight significant associations between demographic variables and awareness 

of diabetic retinopathy screening among diabetics in the tertiary care center. Notably, 

educational status emerged as a strong predictor of awareness, with illiterate participants 

showing the lowest awareness levels. Co-morbidities, shorter duration of diabetes, and 

suboptimal diabetic control were also linked to lower awareness. These results underscore the 

need for targeted education and outreach programs focusing on at-risk populations to improve 

awareness and promote early detection of diabetic retinopathy. This study emphasises the 
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necessity of consistent recommended practice patterns for patient education and timely referral 

for diabetic retinopathy screening by physicians in diabetes care facilities throughout our 

country. The National Programme for Control of Blindness (NPCB) in India has advised the 

implementation of opportunistic screening for diabetic retinopathy, with a focus on the 

responsibility of physicians in conducting these screenings.16 

 

6. Conclusion: 

 

The study highlighted significant disparities in awareness of diabetic retinopathy screening 

among diabetic patients in a tertiary care center in Tamil Nadu. The findings showed that a 

substantial proportion of participants lacked awareness about this crucial aspect of diabetes 

management. Factors such as educational status, presence of co-morbidities, duration of 

diabetes, and diabetic control were identified as key determinants of awareness levels. Females, 

illiterate individuals, those with longer duration of diabetes, poor diabetic control, and without 

regular checkups were particularly at higher risk of lacking awareness. These results 

underscore the urgent need for targeted educational interventions and health promotion 

strategies to enhance awareness and encourage regular diabetic retinopathy screening among 

diabetic patients, especially focusing on vulnerable populations identified in this study. 
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