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Abstract
Introduction: One of the most important cause of dry eye is diabetes mellitus. Longer the duration of diabetes in a patients, higher is the
chance of developing dry eye. Level of blood sugar in diabetic patients also has a role to play in causing dry eye disease. It is seen that dry
eye disease is more common in patients with poor blood sugar control. In India, not much studies has been done on dry eyes in diabetic
patients. This study was carried out in an attempt to find out prevalence of dry eye in diabetic patients.
Materials and Methods: Hospital based prevalence study of hundred patients with type II diabetes was conducted in SRM medical college
and hospital between august 2012 and July 2013.Detailed diabetic history, slit lamp bio microscopy, Schirmers test, tear break up time,
fluorescein staining, Rose Bengal staining were done, along with a standard questionnaire.
Results: Forty three (43%) type II diabetes patients had dry eye in our study. A significant association is found in dry eye with poor glycaemic
control [p-0.001] and with longer duration of diabetes [p<0.05].
Conclusion: Good glycaemic control is essential to reduce the prevalence of dry eye. Examination of dry eye should be considered as an
integral part in the assessment of diabetic eye diseases.
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Introduction
Type-II diabetes mellitus is a multi-factorial disease
characterized by hyperglycemia resulting from defective
insulin secretion or insulin resistance in peripheral tissues.1,2
Diabetes mellitus is associated with a number of ocular
complications which can lead to blindness. Diabetic
retinopathy, neo vascular glaucoma, cataract, refractory
error, ptosis, palsy of the cranial nerves are typical ocular
complications in diabetic patients.3
Diabetics patients suffer from a variety of corneal
complications, including superficial punctuate keratopathy,
corneal ulceration, and persistent epithelial defects. Many
diabetic patients complaint of foreign body sensation,
indicating a clear role for tear film abnormalities.4 Various
studies have reported qualitative and quantitative tear film
abnormalities in diabetics, but the precise role of these
abnormalities in the pathogenesis of dry eyes is not well
understood5. More often ocular surface examination is
ignored and much importance is given to retinopathy only. A
review of the literature showed that dry eye disease was
found in every one out of two patients with diabetes
mellitus6,7. Manaviatet et al8 did a study where
54.3%diabetic patients had dry eye disease.
In order to initiate dry eye treatment in diabetic patients,
we first have to identify dry eye as early as possible. There is
scarcity of studies in India relating to prevalence of dry eyes
and ocular surface disorders in diabetic patients.
Our study was undertaken to assess the prevalence of dry
eye in type II diabetes mellitus patients and to study its
association with duration of the diabetes and glycemic
control.
Materials and Methods
The objectives of the present study was to know the
prevalence of dry eye in patients with type II diabetes

mellitus attending ophthalmology department. We also
studied the association of dry eye, with the duration of
diabetes and blood sugar level. This cross section study was
conducted in the Department of Ophthalmology, SRM
medical college and hospital during the period of august 2012
to July 2013. Data collected and analyzed for 100 patients
diagnosed with type 2 diabetes mellitus attending
Ophthalmology outpatient department. Patients with
rheumatoid arthritis, chronic contact lens user, post LASIK
patients, patients using local or systemic medications, known
to cause ocular surface abnormalities were excluded from
study. Approval has been taken from the Ethical committee.
The Statistical software namely SPSS 11.0 and SYSTAT 8.0
were used for the analysis of the data.
Results
In our study burning sensation (61%), redness (55%),
watering (51%) were the predominant symptoms reported
compared to gritty feeling (46%), eyes feeling dry (43%),
stickiness (34%), eyes stuck (34%) and crusting (4%) as seen
in Table 1. In our study TBUT ≤ 10 was found in 36 patients
and Schirmers test ≤ 10 in 44 patients. Fluorescence staining
was positive in 25 patients and rose Bengal test was abnormal
in 36 patients as seen in Table 2.
The prevalence of dry eye was 43% in our study of
hundred patients of Type II diabetes. Out of 43% of diabetic
dry eye patients, 14% had mild dry eye, 25% moderate dry
eye and 4% had severe dry eye (Table 3). There is an
association between duration and dry eye at 95% [P value <
0.05]. Dry eye is significantly associated with duration more
than 6 years of type II diabetes patients (Table 4). There is an
association between HbA1c and dry eye at 95% [P < 0.05].
In our study dry eye was more prevalent in diabetic patients
having HbA1c more than 8 as seen in Table 5.
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Table 1: Response to dry eye questionnaire
Eye Feeling dry
Gritty Feeling
Burning Sensation
Stickiness
Watering
Redness
Crusting
Eye Stuck

Table 2: Clinical test results of dry eye
Tests
Tear
Breakup time
Normal
54
Abnormal
36

Frequency
57
43
54
46
39
61
66
34
49
51
45
55
64
4
66
34

Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive
Negative
Positive

Percent
57.0
43.0
54.0
46.0
39.0
61.0
66.0
34.0
49.0
51.0
45.0
55.0
64.0
4
66.0
34.0

Schrimers

Fluorescence staining

Rose bengal stain

56
44

75
25

64
36

Table 3: Prevalence of dry eye
Severity
Mild
Moderate
Severe
Normal patients

Dry eye
14
25
4
57

Table 4: Association of duration of diabetes with dry eye
Duration years
Dry Eye Grade
Normal
Grade1
Grade 2
1–5
43
6
6
6 – 10
12
4
15
11 – 20
2
4
4
Total
57
14
25
Table 5: Association of glycemic control with dry eye
HBa1c
Normal
Grade 1
<5.6
27
0
5.6 – 7.0
21
2
7.1 – 8
4
4
>8
5
10
Total
57
14

Grade 2
2
5
2
16
25

Discussion
Every clinician is familiar with the considerable
discrepancy between the subjective complaints of patients
and the clinical tests available to assess dry eye. In our study,
we used a standard questionnaire to access symptoms along
with fluorescein and rose Bengal staining. Tear breakup time
(TBUT) and Schirmer test were also done. We have included
diabetic patients having abnormal tear breakup time or lower

Grade 3
0
1
3
4

Grade 3
0
0
1
3
4

Chi square
Test
24.218
2 DF

P Value
0.001
**

Chi square

P value

44.760

0.001

Schirmer value in our study. According to a Canadian Dry
Eye epidemiology study, thirty seven percent of patients with
diabetes had dry eye symptoms. The prevalence of dry eye in
Indian population was 18.4% as reported by Sahai Ansu et
al.9 The prevalence of dry eye has been varying in different
studies.
We found that 43% of diabetic patients had dry eye in
our study. There are other various studies reporting dry eye
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association in diabetic patients. The prevalence of dry eyes
reported in various studies are Seifart et al 70%,10 Moss et al
18%,11 Inoue et al 22.8%,12 Beaver Dam eye study 19.8%,13
Masoud et al 54.3%14 and Nepp et al15 43% of diabetic
patients.
There is range of prevalence of dry eye seen in various
studies from 18.1% to 70%, thereby showing wide disparity.
Since there are no standard set for patient selection,
standardised dry eye questionnaires and objective tests, there
is a large disparity in prevalence of dry eye in various studies.
We found mild dry eye was present in 14% patients, 25%
had moderate dry eye and severe dry eye was seen in 4%
patients. A duration of more than six years of diabetes should
be considered as important to rule out dry eye. In our study
[p value<0.05] 31% patients having dry eye had history of
diabetes of duration more than 6 years. Klein et al16 showed
a higher association of dry eye with longer duration of
diabetes. Similarly Tumaso et al17 reported correlation
between severity of dry eye and duration of diabetes.
The prevalence of dry eye was 54.1% in Siefart et al10
study and these patients had HbA1c more than 8.5.In our
study 29 patients out of 43 had poor glycaemic control
(HbA1c more than 8). Association of poor glycaemic control
was significantly related with Dry eye in type II Diabetic
patients [p value 0.001]. Kaiserman and associates18 have
reported that good blood sugar regulation is important for
prevention and control of dry eye syndrome among diabetic
patients. Shultz et al19 reported 47-64% of diabetic patients
having corneal lesions as persistent epithelial defect, delayed
epithelial healing, corneal ulceration. In the conjunctiva and
cornea of diabetic patients there are structural and metabolic
abnormalities which has an important role to play in causing
dry eye disease.There are other various studies reporting dry
eye association. Primary corneal lesion has been seen in 4767% of diabetic patients. The incidence of
keratoepitheliopathy in diabetic was found to be
22.8%wheras it was 8.5%in nondiabetic patients. Tear
secretion abnormalities has been playing a significant role in
development of diabetic keratoepitheliopathy such as
superficial punctate keratopathy, recurrent corneal erosion,
and
peripheral
epithelial
defect.
Severity
of
keratoconjunctival sicca is related with severity of diabetic
disease, as shown by Nepp et al.15
Blepharitis and meibomitis are well known to contribute
evaporative dry eyes. In our present study 9 patients had
blepharitis out of which 3 had dry eyes, meibomitis was
present in 16 patients of which 12 had dry eyes. Blepharitis
was more common in Type II diabetic patients. In the present
study predominant symptoms reported were burning
sensation (61%), redness (55%), watering (51%) of which
35%, 28% & 29% had dry eyes respectively. Goebbels M et
al mentioned that diabetic patients having dry eye complain
of burning and foreign body sensation.20
Tear film instability leads to evaporative or deficiency
dry eye, which is detected by tear breakup time (TBUT). In
the present study TBUT was positive for dry eye in 36%
cases.
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Schirmers has been the most common test for measuring
dry eyes. In our study the Schirmers test was ≤10 mm in 44%
patients. This shows that reduced Schirmer values were found
in diabetic patients.
In our study ocular surface damage was assessed by Rose
Bengal and fluorescein stain. It was 36% and 25%
respectively. Rose Bengal staining showed more positive dry
eye compared to fluorescein staining. Rose Bengal stain has
an affinity for dead and devitalized epithelial cells,21 so a
higher percentage of diabetics had a positive test.22 Out of 43
dry eye patients, corneal sensation was reduced in 14 patients.
It may be due to some kind of diabetic neuropathy. Reduced
corneal sensitivity has been reported earlier by Yagi et al.23
Patients with diabetes have dry eye syndrome more often
than those without diabetes. Hence dry eye is to be considered
while examining diabetic patients, especially who have poor
glycaemic control and longer duration of diabetes mellitus.
Conclusion
Dry eye was found to have significant association with
type II diabetes mellitus. Poor glycaemic control was
associated with higher prevalence of dry eye. Longer the
duration of diabetes in a patients, higher is the chance of
developing dry eye. Level of blood sugar in diabetic patients
also has a role to play in causing dry eye disease. Therefore
dry eye should be kept in mind during examining diabetic
patients specially who have poor glycaemic control and
longer duration of disease.Since it has been found that dry
eye disease is more common in patients with poor blood
sugar control, good glycaemic control is essential to reduce
the prevalence of dry eye. Examination of dry eye should be
considered as an integral part in the assessment of diabetic
eye diseases.
Conflict of Interest: None.
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