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Abstract

Background: Diabetes Mellitus (DM) is a chronic metabolic disorder that can lead to various
ocular complications, including diabetic retinopathy (DR), a leading cause of blindness in the
working-age population. Tear film abnormality, characterized by a disturbance in the balance of
the tear film, ocular surface, and lacrimal glands, is a common complaint among patients with DM
and has been associated with the development and progression of DR. However, the relationship
between tear film abnormality and DR is not well understood.

Aims & Objectives: The aims and objectives of this study were to clinically study tear film
abnormality and tear film-related ocular surface disorders in diabetic patients, evaluate ocular and
systemic risk.

Method And Material: This was a cross sectional study involving a sample of 70 diabetic patients
attending the outpatient department of ophthalmology in a government medical college in Kota,
India, from November 2020 to November 2022. The study participants underwent a general and
ocular examination including visual acuity, anterior segment examination, corneal surface
evaluation, Corneal sensation test, tear film evaluation, and fundus examination.

Results: 64.28% of diabetic patients had tear film abnormality. The results indicated a high
occurrence of tear film abnormality, with a significant association between increasing age, HbAlc
levels, TBUT, Schirmer’s test and diabetic retinopathy.

Conclusion: This study highlights the need for ophthalmologists to monitor tear film
abnormalities in patients with diabetes, especially those with uncontrolled diabetes and diabetic
retinopathy. Regular eye exams and management of blood glucose levels can help prevent or delay
the onset of tear film abnormality in these patients.
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Introduction

Diabetes Mellitus (DM) is a chronic metabolic one of the leading cause of blindness in the
disorder that affects millions of individuals = working-age population.

worldwide. It is well established that DM can
lead to a variety of ocular complications,
including diabetic retinopathy (DR) which is

The tear film, the thin and transparent layer
that covers the eye, plays a crucial role in

Choudhary et al. International Journal of Toxicological and Pharmacological Research

25



International Journal of Toxicological and Pharmacological Research

maintaining ocular health and comfort. Tear
film abnormality is a complex disorder
characterized by a disturbance in the balance
of the tear film, ocular surface, and lacrimal
glands. The condition is often associated with
symptoms of ocular discomfort, including
burning and foreign body sensation.

Tear film abnormality is a common complaint
among patients with DM and has been
associated with the development and
progression of DR. Multiple studies have
reported a higher prevalence of tear film
abnormalities in patients with DM [1-7]. But
the precise role of these abnormalities in the
development and progression of DR is not well
understood.

These patients also suffer from a variety of
corneal complications, including superficial
punctate keratopathy, corneal ulceration, and
persistent epithelial defects. Various studies a
reported a variable prevalence of corneal
complications ranging from 16.7% to 20.7% in
type 2 DM patients [8-11].

Several studies have investigated the
relationship between tear film abnormalities
and DR, but the results have been
inconsistent[12-16]. Some studies have
reported a positive association, while others
have found no significant relationship. This
variability in the findings highlights the need
for further research to establish the relationship
between tear film abnormality and DR in
people with diabetes. Moreover, the ocular
surface examination is usually ignored in
diabetics and much importance is given to
diabetic retinopathy in routine practice.

So, the present study was undertaken to
evaluate the amount of tear production, the
stability of the tear film and the condition of the
ocular surface in diabetic individuals in order
to detect possible tear film anomalies,
investigate it’s relationship with DR and to
clinical study the various risk factors.

This research paper presented a comprehensive
evaluation of tear film abnormality in patients
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with DM and its relationship with DR. The
findings of this study will provide valuable
insights into the underlying mechanisms of DR
and may have important implications for the
diagnosis, management, and prevention of this
debilitating condition.

Aims and Objectives

1. To clinical study of tear film abnormality
and tear film related ocular surface
disorders in diabetic patients.

2. To evaluate ocular and systemic risk factors
attributable  to  diabetic  tear film
abnormalities.

3. To correlate tear film abnormality status
with the stages of diabetic retinopathy.

Materials and Methods

This study aimed to investigate the relationship
between tear film abnormality and retinopathy
in diabetic patients attending the outpatient
department of ophthalmology in a government
medical college and associated group of
hospitals in Kota. The study was conducted
from November 2020 to November 2022.

Inclusion criteria: All patients of either sex,
in all age groups, diagnosed with diabetes
mellitus by endocrinologists or as per the
American Diabetes Association (ADA)
criteria, regardless of duration.

Exclusion criteria: Patients with systemic
diseases and local ocular disease/surface
abnormalities other than diabetes as assessed
by history and clinical examination, patients
who were chronic contact lens wearers,
patients who have undergone ocular surgeries
in the past and patients on local and systemic
medication that are known to cause tear film
abnormalities/ocular surface disorders.

Method of data collection

The study was conducted after obtaining
informed consent from the participants. The
following data was collected for each
participant:

1. Detailed demographic information (name,
age, sex, occupation, address)
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2.

3.

Presenting symptoms, progression, and
associated conditions

Detailed medical history regarding
diabetes (type, duration, treatment, control
in the past three months, fasting blood
sugar (FBS) and post-prandial blood sugar
(PPBS) levels)

A validated eight-item ocular symptom
questionnaire  (dryness,  gritty/sandy
sensation, burning, redness, stickiness,
teary/watery, crusting on lashes, and eyes
getting stuck shut). The presence of
symptoms was further graded (rarely,
sometimes, often, all the time) and the
presence of one or more symptoms often
or all the time was taken as positive.

Examination

The study participants underwent a general and
systemic examination followed by an ocular
examination. The following assessments were
carried out:

1.

Visual acuity test using Snellen's chart

Results and Discussion
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Anterior segment examination under a slit
lamp

Evaluation of the corneal surface (sheen,
superficial punctate keratitis, mucous
plaques, filamentary keratitis)

Sensation test (Schirmer I test) and
grading (normal, reduced, absent)

5. Tear film evaluation:

6.
7.

Tear meniscus height (normal or low)
Presence of debris in the precorneal tear
film (mucous, oil droplets, debris)

Tear break-up time (TBUT) measurement
Fluorescein staining of the cornea (graded
from O to 3)

Schirmer I test (basal and reflex tearing)
Tear film abnormality grading (mild,
moderate, severe)

Intraocular pressure (Schiotz method)
Fundus examination

The findings of the study were analysed (SPSS
version 22 was used for statistical analysis) and
the relationship between retinopathy and tear
film abnormality was established.

Table 1: Sociodemographic and clinical profile of patients with or without tear film
abnormality in diabetic study group

Variables Number and | Tear Film Abnormality | P Value
Percentage | Present Absent
of Patients
Age 30-40 years 4(5.71%) 1(25%) 3(75%) <0.05
41-50 years 9(12.85%) 5(55.55%) | 4(44.44%)
51-60 years 23(32.85%) 17(68%) 8(32%)
Above 60 years 34(48.57%) | 22(68.75%) | 10(31.25%)
Sex Male 38(54.28%) | 25(65.78%) | 13(34.21%) | >0.05
Female 32(45.71%) | 20(62.5%) | 12(37.5%)
Duration 1-5 years 46(65.71%) 13(28.26%) | 33(71.73%) | >0.05
of diabetes | 6-10 years 17(24.28%) | 8(47.05%) | 9(52.94%)
11-20 years 5(7.14%) 3(60%) 2(40%)
>20 years 2(2.85%) 1(50%) 1(50%)
Treatment | Oral hypoglycaemic | 58(82.85%) | 36(62.06%) | 22(55.17%) | >0.05
agent
Insulin 12(17.14%) | 8(66.66%) | 4(33.33%)
Diabetic No 45(64.28%) | 23(51.11%) | 22(48.88%) | <0.05
retinopathy | Yes 25(35.71%) | 21(84%) 4(16%)
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Table 2: Tear Film Abnormality Among Diabetic Study Group Based on OSDI and TBUT

Tear film abnormality grading | Number Of Patients(% )
Based on OSDI Normal 27 (38.57 %)
Mild 4 (5.71%)
Moderate 35 (50%)
Severe 4 (5.71 %)
Based on TBUT Normal 26(37.12)
Mild 04 (5.71 %)
Moderate | 36 (51.42 %)
Severe 4 (5.71 %)
Table 3: Clinical Characteristics of Diabetic Study Group
Characteristics Diabetic Without | Diabetic With | P-Value
Retinopathy (N=45) | Retinopathy (N=25)
MEAN | SD MEAN | SD
Age (Year) 59.46 11.50 59.84 7.55 0.356
DM Duration (Years) 5 4.62 6.5 6.19 0.254
HbAlc(%)* 8.14 2.65 10.08 3.09 0.0073*
Schirmer (mm)* 17.5 7.50 12.42 5.81 0.0046*
TBUT(Second)* 10.11 3.34 07.70 02.60 0.0027*
OSDI* 17.15 11.43 25.74 12.50 0.0048*
*significant

Table 4: Staging of Retinopathy in Patients with Diabetes

Staging Number of Patients (%)
No DR 45 (64.28%)

Mild NPDR 4 (5.71%)

Moderate NPDR | 14 (20%)

Severe NPDR 6 (8.57%)

PDR 1 (1.42%)

Total 70 (100%)

Table 5: Association between Tear Film Abnormality and Severity Of Diabetic
Retinopathy In Diabetic Study Grou

Diabetic Tear Film Abnormality Number of | Chi-
Retinopathy Normal | Mild Moderate | Severe Patients Square
(DR) (%) Value
NO DR 33 7 4 1 45

(73.33%) | (15.55%) | (8.88%) (2.22%) | (64.28%)
MILD 3 0 0 1 4
NPDR (75.0%) (0.00%) | (0.00%) (25%) (5.71%) 16.911**
MODERATE |9 1 3 1 14 (p=0.1530)
NPDR (68.28%) | (7.14%) | (21.42%) | (7.14%) | (20%)
SEVERE 2 1 2 1 6
NPDR (33.33%) | (16.66%) | (33.33%) | (16.66%) | (8.57%)
PDR 0 0 1 0 1

(0.00 %) | (0.00%) | (100%) (0.00%) | (1.42%)

Choudhary et al. International Journal of Toxicological and Pharmacological Research

28




International Journal of Toxicological and Pharmacological Research

ISSN: 0975-5160, p-ISSN: 2820-2651

Total 47 9 10
(67.14%) | (12.85%)

(14.28%)

4 70
(5.71%) | (100.0%)

This study aimed at evaluating the tear film
abnormality status in patients with diabetes
mellitus. The study was conducted on a sample
of diabetic patients, who met the inclusion and
exclusion criteria and underwent a
comprehensive evaluation of their tear film
and ocular conditions. The data collected in
this study, including demographic information,
medical history, symptoms, and ocular
examination, provide a thorough
understanding of the tear film abnormality
status in diabetic patients. The examination
techniques used, such as the Schirmer I test,
fluorescein staining, and tear break-up time
measurement, are well-established methods
for evaluating tear film and ocular surface
conditions.

A total of 70 patients with diabetes were
included in the study, out of which 45
(64.28%) had tear film abnormality. A study
by Jain et al found that 52% diabetic patients
had tear film abnormality with 30% having
decreased Schirmer test value and 22% having
an abnormal breakup time (BUT)[17]. Several
other studies have found that patients with
diabetes are at increased risk of developing tear
film abnormality, which can lead to dry eye
symptoms and other ocular surface problems
[18-23]. The exact prevalence of tear film
abnormality in various studies in patients with
diabetes varies depending on population
studied, the methods used to assess tear film
status, and other factors such as age, duration
of diabetes and glycaemic control.

The occurrence of tear film abnormality
increased significantly with increasing age,
with 68.75% of patients over 60 years having
tear film abnormality. This finding is
consistent with the findings of studies by Jain
S. et al, Chen H et al, Lee JH et al and Kaur H
et al which reported that prevalence of tear
film abnormality increases with age [17-26].
Several factors such as oxidative stress,
inflammation, and decreased tear production
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may contribute to this increase. As human
ages, bodies become less efficient at producing
and repairing tissues, which may lead to a
decline in the quality of the tear film.
Additionally, older individuals are more likely
to have chronic medical conditions such as
diabetes, which can further affect the tear film.
Furthermore, changes in hormonal levels and
use of certain medications can also impact tear
production and contribute to tear film
abnormality in older individuals.

There was no significant difference in the
occurrence of tear film abnormality between
male and female patients in this study.

The study also found a significant association
between HbAlc levels and tear film
abnormality in diabetes patients (p-value =
0.0001). Mean HbAlc was 9.47 + 3.07 in
patients with tear film abnormality as
compared to a mean of 7.81 + 2.48 in patients
without tear film abnormality. Results are in
agreement with previous research that has
reported a correlation between elevated HbAlc
levels and the presence of tear film
abnormality in patients with diabetes [17-30].
This finding highlights the importance of tight
glycaemic control in maintaining ocular health
in this population.

On the basis of the OSDI questionnaire, 50%
of patients had moderate tear film abnormality,
5.71% had mild, 5.71% had severe, and
38.57% had normal tear film abnormality.

The mean age and duration of diabetes in
patients with retinopathy was higher than in
patients without retinopathy, and there was a
significant difference between the two groups
in HbAlc levels (p-value = 0.007), Schirmer
test values, TBUT and OSDI scores. Similar
findings were replicated in various other
studies suggesting that HbAlc levels,
Schirmer test values, TBUT and OSDI scores
may be useful indicators for the assessment
and management of diabetic retinopathy [31-
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34]. However, it’s important to note that these
are just a few studies and further research is
needed to establish a definitive relationship
between these factors and diabetic
relationship.

The study also found a relation between tear
film abnormality status and diabetic
retinopathy, with more cases in the diabetic
retinopathy group having moderate tear film
abnormality. All the patients with proliferative
diabetic retinopathy (PDR) had some form of
tear film abnormality.

The results of this study highlight the high
occurrence of tear film abnormality in patients
with diabetes mellitus. The significant
association between increasing age, HbAlc
levels, and tear film abnormality suggests that
uncontrolled diabetes and elevated blood
glucose levels can lead to tear film
abnormalities. The significant difference in
Schirmer test values, TBUT and OSDI scores
between patients with and without retinopathy
indicates that diabetic retinopathy is also a
significant contributing factor to tear film
abnormality.

Conclusion

The results indicated a high occurrence of tear
film abnormality, with a significant association
between increasing age, HbAlc levels, and
diabetic retinopathy. The study found that
diabetic retinopathy was also a significant
contributing factor to tear film abnormality. In
conclusion, this study highlights the need for
ophthalmologists to monitor tear film
abnormalities in patients with diabetes,
especially those with uncontrolled diabetes and
diabetic retinopathy. Regular eye exams and
management of blood glucose levels can help
prevent or delay the onset of tear film
abnormality in these patients.

Implications

These findings highlight the importance of
monitoring tear film abnormalities in patients
with diabetes and to perform regular eye exams
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to prevent or delay the onset of tear film
abnormality.

The results also suggest that management of
blood glucose levels is crucial in preventing
tear film abnormality in these patients.

The results of this study provide important
information for ophthalmologists and other
healthcare professionals who care for patients
with diabetes, and may help in development of
new diagnostic and treatment strategies for this
patient population improving eye health and
quality of life of these patients.

Strengths and limitations

It is important to note that the study design and
methodology were appropriate for the research
question and that the results were obtained
from a sample of patients with DM attending
an outpatient department of ophthalmology in
a government medical college and associated
group of hospitals in Kota. The study used a
validated ocular symptom questionnaire and a
comprehensive ocular examination to assess
the presence of tear film abnormalities and its
relationship with DR.

However, it should be noted that the results of
this study are limited by the small sample size
and may not be generalizable to the larger
population of patients with DM. In addition,
the cross-sectional design of the study limits
the ability to establish causality between tear
film abnormality and DR. Future studies with
larger sample sizes and longitudinal designs
are necessary to further explore the
relationship between tear film abnormality and
DR in patients with DM.

Future directives

Future directions for research in this area
include larger, multi-centric studies to validate
the findings and to further explore the
relationship  between diabetes, diabetic
retinopathy, and tear film abnormality.

Additionally, further research is needed to
determine the best management strategies for
tear film abnormality in patients with diabetes,
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including the use of artificial tear solutions,
dietary changes, and lifestyle modifications.

It would also be valuable to evaluate the
impact of tear film abnormality on visual
function and quality of life in patients with
diabetes.
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