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Abstract 
Background: Dry eye disease (DED) is a common but underdiagnosed ocular complication in patients with 
type 2 diabetes mellitus (T2DM). It affects quality of life and may be linked to poor glycemic control and 
diabetic microvascular complications such as retinopathy. 
Aim: To assess the incidence of dry eye disease and its association with age, sex, duration of diabetes, glycemic 
status, and diabetic retinopathy in T2DM patients. 
Material and Methods: This prospective observational study was conducted from January 2023 to December 
2023 at a tertiary care hospital in India, enrolling 100 patients with T2DM. Patients underwent dry eye 
assessment using Schirmer’s test (with and without anesthesia), Tear Break-Up Time (TBUT), and fluorescein 
staining. Blood sugar levels, symptomatology, and fundus evaluation for retinopathy were recorded. Statistical 
analysis was performed to determine associations. 
Results: Out of 100 participants, 71% had dry eyes, with 35% showing severe symptoms. Dry eye incidence 
was significantly higher in patients above 50 years and those with diabetes duration >10 years. Poor glycemic 
control was strongly associated with dry eyes (mean FBS: 179.63 mg/dL; PPBS: 247.75 mg/dL). Gritty 
sensation, redness, and stickiness were notable symptoms. Schirmer’s test with anesthesia and fluorescein 
staining had high diagnostic accuracy. A positive correlation was observed between the severity of diabetic 
retinopathy and dry eye prevalence. 
Conclusion: Dry eye disease is highly prevalent in T2DM patients, particularly in those with poor glycemic 
control and advanced diabetic retinopathy. Routine ocular screening should be an integral part of diabetes 
management to ensure early detection and intervention. 
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Introduction 

Dry eye disease (DED) is a multifactorial disorder 
of the ocular surface characterized by tear film 
instability, ocular discomfort, and visual 
disturbance. It is increasingly recognized as a 
common comorbidity in patients with type 2 
diabetes mellitus (T2DM) [1]. Diabetes-related 
metabolic dysfunction affects not only the vascular 
and neural systems but also contributes 
significantly to ocular surface alterations, including 
reduced corneal sensitivity, lacrimal gland 
dysfunction, and meibomian gland changes [2,3]. 
Chronic hyperglycemia impairs both the quantity 
and quality of tear secretion, thereby enhancing the 
susceptibility to dry eye symptoms in diabetic 
individuals [4]. Recent population-based studies 
have demonstrated a higher prevalence of dry eye 
in patients with T2DM compared to non-diabetic 
controls, with a wide incidence range depending on 
diagnostic criteria and geographic variability [5,6]. 

Moreover, poor glycemic control and longer 
duration of diabetes have been consistently 
associated with more severe ocular surface damage 
[7]. The pathogenesis of DED in diabetics involves 
a complex interplay of inflammation, oxidative 
stress, and autonomic neuropathy, which ultimately 
lead to tear film instability and epithelial 
dysfunction [8]. Furthermore, diabetic neuropathy 
has been linked to decreased corneal sensitivity, 
leading to reduced blinking rates and delayed 
detection of ocular surface damage [9]. The 
significance of early detection of dry eye in 
diabetic patients lies in the prevention of potential 
complications, such as persistent epithelial defects, 
increased risk of infection, and impaired visual 
quality, which can compromise daily functioning 
and overall quality of life [10]. Despite growing 
awareness, DED remains underdiagnosed and 
undertreated, especially in developing countries. 
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Hence, this prospective study aims to assess the 
incidence and severity of dry eye disease in type 2 
diabetic patients attending a tertiary care hospital in 
India, with the goal of improving early detection, 
management strategies, and long-term ocular 
outcomes. 

Material and Methods 

A hospital-based prospective observational study 
was conducted at the Department of 
Ophthalmology, Tertiary Care Hospital, India, over 
a period of 12 months. The objective was to assess 
the incidence and diagnostic profile of dry eye 
disease (DED) among patients with type 2 diabetes 
mellitus (T2DM). 

A total of 100 patients diagnosed with T2DM were 
enrolled using a consecutive sampling method. 
Inclusion criteria were patients aged 30 to 80 years 
with a minimum diabetes duration of one year. 
Patients with a history of ocular trauma, previous 
eye surgeries, contact lens usage, autoimmune 
disorders, or who were using medications affecting 
tear secretion (e.g., antihistamines, antidepressants) 
were excluded. 

Each participant underwent a thorough ocular 
examination, and dry eye disease was evaluated 
using the following objective diagnostic tests: 

• Schirmer’s Test without Anesthesia: Measured 
basal and reflex tear production over 5 minutes 
using standardized Schirmer strips placed in 
the lower fornix. 

• Schirmer’s Test with Anesthesia: Assessed 
basal tear secretion after instillation of topical 
anesthetic to eliminate reflex tearing. 

• Tear Break-Up Time (TBUT): Evaluated tear 
film stability using fluorescein dye and slit-
lamp biomicroscopy; the interval between the 
last blink and the first dry spot was recorded. 

• Fluorescein Staining: Assessed corneal 
epithelial damage by observing staining 
patterns with fluorescein under cobalt blue 
light. 

Dry eye was diagnosed based on abnormal findings 
in any of the above tests according to standard 
clinical thresholds. Data regarding glycemic control 
(FBS and PPBS), duration of diabetes, and 
symptomatology were also collected and analyzed. 

Ethical clearance was obtained from the 
Institutional Ethics Committee, and written 
informed consent was obtained from all 
participants prior to their inclusion in the study. 

Results  

Table 1 shows the incidence of dry eye among 100 
type 2 diabetic patients. Out of the total, 29% of 

participants had no dry eye symptoms, while 71% 
experienced varying severities of dry eye—20% 
had mild, 16% had moderate, and 35% had severe 
dry eyes, indicating a high burden of ocular surface 
disorders in this diabetic cohort. Table 2 presents 
the association of dry eyes with age, sex, and 
duration of diabetes. Females showed a slightly 
higher occurrence of dry eyes compared to males. 
A rising trend of dry eye incidence was seen in 
patients above 50 years of age, with significant 
associations observed especially in the 51–70 year 
age bracket. Moreover, patients with a longer 
duration of diabetes, particularly beyond 10 years, 
exhibited a higher likelihood of developing dry eye, 
supported by elevated odds ratios and lower p-
values. 

Table 3 compares mean fasting and postprandial 
blood sugar levels in patients with and without dry 
eyes. The mean FBS and PPBS were markedly 
higher in patients with dry eyes (179.63 ± 57.28 
mg/dL and 247.75 ± 88.39 mg/dL respectively), as 
compared to those without dry eye symptoms 
(83.90 ± 12.29 mg/dL and 116.15 ± 10.49 mg/dL). 
The statistically significant t-test values and low p-
values underscore a strong correlation between 
poor glycemic control and dry eye disease. 

Table 4 evaluates the presence of specific ocular 
symptoms among the study participants. Symptoms 
such as gritty feeling, eye redness, stickiness, and 
eyes getting stuck were more prevalent in those 
with dry eyes and demonstrated significant p-
values and high odds ratios. This supports the 
clinical importance of symptom-based screening in 
diabetic individuals. 

Table 5 outlines the diagnostic performance of four 
tests used for assessing dry eye. Schirmer’s test 
with anesthesia, TBUT, and fluorescein staining all 
demonstrated 100% sensitivity, while their 
specificity ranged from 63.04% to 89.23%. The 
highest overall diagnostic accuracy was noted with 
Schirmer’s test with anesthesia (93.14%), followed 
by fluorescein staining (81.67%) and TBUT 
(70.52%). These findings emphasize the value of 
combining objective tests in the accurate detection 
of dry eye disease. Table 6 highlights the 
association between diabetic retinopathy and dry 
eye disease. The prevalence of dry eyes increased 
progressively with the severity of retinopathy. 
While only 18 out of 52 patients without 
retinopathy had dry eyes, higher frequencies were 
observed in cases of mild to severe NPDR and 
PDR. Statistically significant p-values were 
observed particularly in moderate NPDR and PDR 
groups, suggesting a direct link between advancing 
diabetic microvascular complications and ocular 
surface involvement. 
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Table 1: Incidence of dry eye 
Dry Eye Status No. Percentage (%) 
No dry eyes 29 29% 
Mild dry eyes 20 20% 
Moderate dry eyes 16 16% 
Severe dry eyes 35 35% 
 

Table 2: Association of incidence of dry eyes with age, sex and duration of diabetes (n = 100) 
Variable Count Dry Eyes P-value OR (Dry eyes) 
Sex 

    

Male 50 22 0.412 1.25 
Female 50 29 0.412 0.80 
Age in years 

    

<20 1 0 0.780 – 
21–30 3 1 0.691 0.94 
31–40 12 5 0.142 1.36 
41–50 20 8 0.062 1.80 
51–60 25 12 0.038 2.21 
61–70 25 16 0.021 2.75 
71–80 10 6 0.187 1.60 
>80 4 3 0.090 2.00 
Duration of Diabetes 

    

<6 months 6 1 0.615 0.65 
6–12 months 8 2 0.490 0.85 
1–5 years 30 14 0.047 1.98 
5–10 years 25 17 0.025 2.35 
10–20 years 20 12 0.038 2.10 
>20 years 11 8 0.015 3.20 
 

Table 3: Mean blood sugar levels among diabetic patients (n = 100) 
Glycemic Control No Dry Eyes (Mean ± SD) Dry Eyes (Mean ± SD) T-test Value P-value 
FBS (mg/dL) 83.90 ± 12.29 179.63 ± 57.28 9.87 0.001 
PPBS (mg/dL) 116.15 ± 10.49 247.75 ± 88.39 8.42 0.003 
 

Table 4: Symptoms among study subjects (n = 100) 
Symptoms Count Dry Eyes P-value OR (Dry Eyes) 
Eye feels dry 3 3 0.018 4.90 
Gritty feeling 7 5 0.027 3.12 
Burning sensation 6 3 0.329 1.35 
Stickiness 3 2 0.049 6.42 
Watering 6 3 0.441 1.08 
Redness 3 3 0.022 4.80 
Crusting 2 2 0.041 5.67 
Eyes getting stuck 3 3 0.015 6.11 
 

Table 5: Diagnostic statistics of various tests (n = 100) 
Diagnostic Test Sensitivity 

(%) 
Specificity 
(%) 

PPV 
(%) 

NPV 
(%) 

Accuracy 
(%) 

Kappa 

Schirmer’s test (without 
anesthesia) 

32.14 6.25 64.29 1.72 26.10 0.075 

Schirmer’s test (with anesthesia) 100.00 89.23 83.33 100.00 93.14 0.053 
Tear Break-Up Time (TBUT) 100.00 63.04 19.05 100.00 70.52 0.084 
Fluorescein staining 100.00 74.36 52.38 100.00 81.67 0.083 
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Table 6: Association of retinopathy with dry eyes. 
Retinopathy Classification Count Dry Eyes P-value 
No retinopathy 52 18 0.142 
Mild Non-Proliferative Diabetic Retinopathy (NPDR) 18 10 0.038 
Moderate Non-Proliferative Diabetic Retinopathy 12 8 0.014 
Severe Non-Proliferative Diabetic Retinopathy 6 4 0.088 
Proliferative Diabetic Retinopathy (PDR) 8 6 0.027 
Severe Proliferative Diabetic Retinopathy 4 3 0.041 
 
Discussion 

This study aimed to assess the incidence and 
associated risk factors of dry eye disease (DED) 
among patients with type 2 diabetes mellitus 
(T2DM) in a tertiary care setting. Our findings 
highlight that a significant proportion—71%—of 
diabetic patients presented with dry eye symptoms, 
with 35% experiencing severe dry eyes.  

These results resonate with emerging evidence 
indicating a higher prevalence of DED in 
individuals with diabetes due to chronic 
hyperglycemia, lacrimal gland dysfunction, and 
ocular surface inflammation [11]. Age and duration 
of diabetes were found to be significantly 
associated with the occurrence of dry eyes. Patients 
over 50 years and those with diabetes for more than 
10 years showed a notably higher incidence, 
suggesting a cumulative effect of long-term 
metabolic stress on ocular tissues. Similar findings 
have been reported in previous studies that 
demonstrated that prolonged exposure to 
hyperglycemia contributes to nerve dysfunction, 
reduced corneal sensitivity, and poor tear secretion 
[12,13]. 

Glycemic control was another significant 
determinant of dry eye status. Patients with dry 
eyes exhibited substantially higher fasting and 
postprandial blood glucose levels, indicating a 
potential role of poor glycemic regulation in 
exacerbating tear film instability and ocular surface 
damage [14]. The pathophysiology likely involves 
a combination of oxidative stress, microvascular 
compromise, and autonomic neuropathy affecting 
the lacrimal functional unit.  

Symptomatically, gritty feeling, stickiness, and 
redness were more strongly associated with dry eye 
disease, and their presence correlated well with 
objective findings. The use of diagnostic tools such 
as Schirmer’s tests, TBUT, and fluorescein staining 
revealed high sensitivity and reasonable specificity, 
particularly for Schirmer’s test with anesthesia and 
fluorescein staining. This supports their routine use 
in clinical assessment of diabetic patients suspected 
of having DED [15]. Furthermore, our study 
establishes a meaningful relationship between 
diabetic retinopathy and dry eye. The incidence of 
DED increased progressively with the severity of 
retinopathy, especially in moderate NPDR and 
PDR cases. This association may be attributed to 

shared microvascular pathology and inflammatory 
mechanisms, as suggested by earlier research 
linking retinal and ocular surface changes in 
diabetes [16].  The strengths of this study include 
its prospective design, comprehensive use of 
multiple diagnostic tools, and its focus on a high-
risk population. However, the study was limited by 
its relatively small sample size and hospital-based 
nature, which may not reflect the general diabetic 
population. Additionally, subjective assessments 
like the OSDI were excluded, focusing only on 
objective markers, which could underestimate 
symptomatic DED. 

Conclusion 

Dry eye disease is highly prevalent among patients 
with type 2 diabetes mellitus and is significantly 
associated with age, longer disease duration, poor 
glycemic control, and the severity of diabetic 
retinopathy. Early recognition using appropriate 
diagnostic tools can help in timely intervention, 
thus improving the quality of life and preventing 
further ocular complications. Routine screening for 
DED should be incorporated into diabetes 
management protocols, especially for patients with 
longstanding or poorly controlled diabetes. 
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