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A B S T R A C T

Background: Dry eye disease and diabetic retinopathy are complications in diabetes mellitus. However
association between diabetes mellitus type II and dry eye disease are still unclear. Objectives of this study
objective is was to analyse association between dry eye disease and diabetic retinopathy in patients with
type 2 diabetes mellitus.
Materials and Methods: A prospective study on seventy patients of diabetis mellitus type II/patients
undergone indirect ophthalmoscopy and retinal photography, and the dry eye syndrome analysis using tear
break up time and Schirmer tests. Diabetic retinopathy was graded.
Results: In this study, there was no association identified among the age, sex & duration of diabetes
mellitus type II disease and diabetic retinopathy. 52.8% (n=37) patients were observed to be suffering
from dry eye syndrome and it was common in older and female patients. Diabetic retniopathy observed in
67.1%(n=47) patients. Upon classification, 34.2% (n=24) belongs to non-proliferative diabetic retinopathy,
27.1% (n=19)belong to severe NPDR and 5.7% (n=4) belongs to proliferative DR. TBUP was observed
as ≤10 seconds. Moderate NPDR was significantly high in diabetes mellitus type II patients with dry eye
disease. Statistically significant association observed between diabetic retinopathy and dry eye disease.
Conclusion: The dry eye disease prevalence observed as 52.8% patients. Statistically significant
association observed between severity of dry eye disease with duration of diabetes mellitus disease and the
degree of diabetic retinopathy. There was significant association identified between diabetic retinopathy
and dry eye disease.

© This is an open access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and
reproduction in any medium, provided the original author and source are credited.

1. Introduction

Diabetes mellitus (DM) was major public health problem
and prevalence will be reach 380 millions by 2025.1,2

Diabetic retinopathy, leading cause of visual impairment
in working age people of the world. This disease starts with
a progressive reduction in perfusion of the capillary bed in
retina. Neovascularization will be develop to compensate for
retinal ischemia.3

Dry eye, defined as evaporative and lacrimal aqueous
layer deficiency, excessive evaporation due to deficiency of
the lipid layer.4,5 Type 2 diabetes mellitus is a major risk
factor for dry eye disease and diabetic retinopathy. Aging
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process and post menopause are another risk factors for dry
eye disease.6,7 Various studies shows that higher incidence
of dry eye was observed among diabetes mellitus.8 But, the
information about dry eye disease in proliferative diabetic
retinopathy is not sufficient.

Hence, current study aimed to identify the prevalence
of dry eye disease and their association with diabetic
retinopathy.

2. Materials and Methods

A prospective study conducted on seventy diabetic patients
at department of Ophthalmology of Narayana Medical
College and hospital, Nellore, Andhra Pradesh for 2 years
duration.
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Inclusion criteria of this study was/diabetes mellitus type
II, based on glucose level (normal limit < 110 mg/dl) and
exclusion criteria was diabetes mellitus type I; contact lens
wear, cigarette smoking, lasic surgery, rheumatoid arthritis,
Sjogren’s syndrome, Parkinson, users of oral contraceptives
and tricyclic antidepressants, drugs to treat high blood
pressure, vitamin A deficiency and pregnancy.

Clinical exams like duration the disease diabetes and
history was collected from medical records.

2.1. Evaluation of dry eye disease

Patients having complaints of dry eye disease e.g. ocular
discomfort, gritty sensation, redness and excessive tearing
established by Tear break-up time, and schirmer’s test.
Dry eye disease was graded in to mild, moderate and
severe. Patients were further evaluated for blepharitis
and mebomian gland dysfunctions by using slit lamp
examinations.

2.2. Diabetic retinopathy examination

Fundus examination performed to check retinal changes.
The grading of diabetic retinopathy was done by slit
lamp biomicroscopy and fundus photography was done
by fundus camera. Fasting and post-prandial blood sugar,
HbA1C assays were performed in all patients. Patients were
classified into NPDR, PDR and NDPR.

2.3. Statistics

Data represented as mean and significance between discrete
variables performed using chi-square test. Statistical
significance was set to p<0.05 and data analysis carried out
by SPSS software.

3. Results

The mean age was 51.5 ± 10.6 years (35 years in men
and 45 years in women). Totally 52.8% (n=37) patients
were suffering from dry eye disease, (p=0.45). The dry eye
disease incidence was high in 60-75 year age without any
statistical significance.

In dry eye disease patients, the mean disease duration
of diabetes mellitus type II was 10.5 ± 6.8 years, but, this
was 9.0 ± 6.5 years in patients without dry eye disease with
significant correlation (p =0 .01).

Hence the dry eye disease was significantly higher in
patients with dry eye disease.

In dry eye disease patients, 40% suffered from gritty
sensation and 25% had soreness. The tear break up time
(TBUP) was found to be ≤ 10 seconds in dry eye disease
subjects.

Diabetic retinopathy was found in 47 (67.14%) patients,
and 24(34.28%) patients were non proliferative diabetic
retinopathy (NPDR) and 19 patients (27.14%) were severe

NPDR and 4 (5.714%) patients were proliferative DR
(PDR). Moderate non-proliferative diabetic retinopathy
(NPDR) (33%) was significantly high in diabetes mellitus
patients with dry eye disease. In this study, no patients
observed with very severe NPDR. Statistically significant
correlation (p ≤ 0.001) observed between diabetic
retinopathy and dry eye disease.

4. Discussion

Type 2 diabetes mellitus, the risk factor for dry eye disease
known to cause of diabetic retinopathy.

Dry eye disease can affect the quality of life by inducing
ocular discomfort, visual disturbance, and blindness due to
diabetes mellitus type II in age group of 20-74 years. It also
been observed that age and gender seems to affect the dry
eye disease.

In our study, dry eye disease incidence was high due to
longer diabetic disease duration and also observed high in
females. Study by Moss SE, et al, identified the incidence
of dry eye disease as 14.4%.

In current study, the prevalence of diabetic retinopathy
was increased according to increase in the age. The age
adjusted prevalence in men and women was 16.7% and
11.4% respectively.9 This increase may be due to hormonal
status and pre- & post-menopausal period.

In this study, the prevalence of dry eye disease observed
as very high. Main risk factors like aging, dry weather in this
area/weather and neurological disorder in diabetes mellitus
type 2.

Whereas, previous other reports shows the incidence of
diabetic retinopathy in late-onset diabetes mellitus was low
in comparison to young-onset diabetes mellitus.10,11

A previous report on 150 patients shows that 21(14%)
patient had some form of diabetic retinopathy and 10(6.6%)
of these patients had threaten diabetic retinopathy. Patients
with diabetic retinopathy showing significantly higher
association than median duration of diabetes mellitus type
II with 5 years duration compared with patients without
diabetic retinopathy (3.5 years duration).12

Our study reveals significant correlation between sex and
grades of diabetic retinopathy.

Lower grade of diabetic retinopathy highly common
in women and higher grades of diabetic retinopathy was
observed highly commonly in men. This type of association
also observed in Rema et al., study.13 Many other studies
demonstrates the significant correlation between dry eye
disease and stages of diabetic retinopathy.

Hence, this study demonstrates the association between
dry eye disease and diabetic retinopathy in diabetes mellitus
type II patients.

Current study results showed the significant association
between prevalence of diabetic retinopathy and diabetes
duration. This type of association disease pattern was also
reported in Klein et al.14
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Glycemic control, may be one of the preventing factor
in developing dry eye disease. In our study, results shows
glycemic status was not under control in females with dry
eye disease. This implies that gender plays an important role
in identifying the close association between poor glycemic
control and prevalence of dry eye disease. Studies by
Shaik15 and Najafi et al.,16 demonstrates the significant
correlation between the HbA1c and the presence of dry eye
disease.

Normal microbial flora was present on conjunctiva,
which contributes to defence the ocular surface.

Diabetes mellitus type II may be inclined for the
increased risk for opportunistic colonization of the
eyelids, results to blepharitic presentations, finally leads
to compromised tear film lipid layer with increased
evaporation and decreased tear secretion.

5. Conclusion

Examination for dry eye disease should be an integral part
of the assessment of diabetic eye disease. Study shows
that glycemic status of the patient definitely shows the
impact on the incidence of dry eye disease in subjects with
diabetes mellitus type II. Study also demonstrates that both
dry eye and diabetic retinopathy had significant correlation
with HbA1c. In conclusion, current study suggests the
surveillance of patients with diabetes mellitus type II and
good glycemic control are the important key factors for
preventing the dry eye disease and also diabetic retinopathy.
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