ORIGINAL ARTICLE

Association of Dry Eye Disease with Diabetic Retinopathy
Hina Nadeem1, Tayyaba Gul Malik2, Abdullah Mazhar2 and Aalia Ali1
1

Department of Ophthalmology, Arif Memorial Teaching Hospital, Lahore, Pakistan
2
Department of Ophthalmology, Rashid Latif Medical College, Lahore, Pakistan

ABSTRACT
Objective: To ﬁnd out the relationship of dry eye disease with diabetic retinopathy, duration of diabetes and blood sugar levels in
patients of type 2 diabetes using ocular surface disease index (OSDI).
Study Design: Cross sectional observational study.
Place and Duration of Study: Rashid Latif Medical College / Arif Memorial Teaching Hospital, Lahore, Pakistan, from January to
June 2019.
Methodology: One hundred and thirty-six patients of type 2 diabetes, ages between 25 and 80 years of either gender, were
selected from Outpatient Department of the Hospital. After clinical history, complete ocular examination including fundoscopy for
diabetic retinopathy was performed. Random blood sugar levels were measured using Glucometer. OSDI was used to grade the dry
eye disease (normal, mild, moderate and severe). Statistical analysis was done using SPSS version 25. ANOVA and Post-hoc Tukey
test were used to ﬁnd out the signiﬁcance of the results.
Results: Among the 136 participants, 45 (33.10%) were males and 91 (66.90%) were females. Average age was 51.01 ±11.69
years. Association of dry eye symptoms with increasing age and diabetic retinopathy was statistically signiﬁcant (p=0.031 and
p=0.009 respectively). Gender, duration of diabetes, tear meniscus height and blood sugar random (BSR) were not signiﬁcantly
related with dry eye symptoms (p=0.580, 0.121, 0.285 and 0.536, respectively).
Conclusion: Diabetic retinopathy and older age is signiﬁcantly associated with dry eye disease. Diabetic patients who complain of
dry eye should be referred to the ophthalmologists for fundoscopy to ﬁnd out diabetic retinopathy.
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INTRODUCTION
Ocular surface disease is not a single disorder rather it encompasses myriad conditions including dry eye disease (DED),
blepharitis and meibomian gland dysfunction (MDG). Dry eye
workshop study II (DEWS II) report has deﬁned dry eye as: “a multifactorial disease of the ocular surface characterised by a loss of
homeostasis of the tear ﬁlm, and accompanied by ocular symptoms, in which tear ﬁlm instability and hyperosmolarity, ocular
surface inﬂammation and damage, and neurosensory abnormalities play etiological roles."1
The percentage of DED in diabetic patients varies. According to
one study, it was 47.8%.2 Another study indicated tear ﬁlm abnormality as a signiﬁcant feature of diabetic ocular surface disease,
which was due to poor quality and function of tears, combined with
the subnormal ocular surface.3
Diagnosis of dry eye involves a series of tests including tear ﬁlm
breakup time (BUT), Schirmer test, tear meniscus, corneal
staining and tear osmolarity.
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Among many questionnaires for DED evaluation, OSDI is a standardised tool to evaluate symptoms without indulging in specialized tear ﬁlm tests.4 Other questionnaires include: National eye
institute visual function questionnaire-25, SPEED, CANDEES,
DEEP, DEQ, IDEELOCI, SANDE and TERTC-DEQ. OSDI was introduced in 1997 by the Outcomes Research Group (Allergan Inc.,
Irvine, CA) and it is the most frequently used tool for DED in
research. A large number of studies are available which have used
this survey for DED.5,6
OSDI helps in identifying the disease at primary care setting, especially at physician level. One can simply give the questionnaire to
the diabetic patients and identify those who need referral to the
ophthalmologists. OSDI has also found its place in the studies,
which investigate the eﬃcacy of diﬀerent treatment options for
7,8
DED.
We used OSDI in this particular study because it helps in ﬁnding
out the dry eye earlier than the complications without undergoing
sophisticated tests of dry eye. Another reason for using OSDI is
that the Ophthalmologists pay major attention to the diabetic
retinopathy and tear ﬁlm instability is left unaddressed, unless the
severity of the DED has brought the patient to the ophthalmologist’s clinic with complications.
This study was conducted to ﬁnd out a relationship of DED with
diabetic retinopathy, duration of diabetes, BSR, gender, age and
tear ﬁlm height using OSDI.
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Table I: Relation of dry eye with study variables.

Dry eye disease
Study variable

Categories

Gender
Duration of
diabetes

Ocular
examination

Tear meniscus

Normal
(n=16)

Mild
(n=43)

Moderate
n=55)

Severe
(n=22)

Male

5 (31.30%)

11 (25.60%)

20 (36.40%)

9 (40.90%)

Female

11 (68.80%)

32 (74.40%)

35 (63.60%)

13 (59.10%)

<5 years

10 (62.50%)

23 (53.50%)

21 (38.20%)

7 (31.80%)

>5 years

6 (37.50%)

20 (46.50%)

34 (61.80%)

15 (68.20%)

Normal (n=79)

14 (87.50%)

29 (67.40%)

26 (47.3%)

10 (45.50%)

Non-proliferative
diabetic retinopathy
(n=42)

0 (0.00%)

11 (25.60%)

21 (38.20%)

10 (45.50%)

Proliferative
diabetic retinopathy
(n=14)

2 (12.50%)

3 (7.00%)

7 (12.7%)

2 (9.10%)

<1mm (n=89)

7 (43.80%)

29 (67.40%)

37 (67.30%)

16 (72.70%)

1mm (n=37)

7 (43.80%)

11 (25.60%)

16 (29.10%)

3 (13.60%)

>1mm (n=10)

2 (12.50%)

3 (7.00%)

2 (3.60%)

3 (13.60%)

p-value

0.580

0.121

0.036.*

0.285

Table II: Relation of dry eye disease with age and BSR.
Normal
(n=16)

Mild dry eye
(n=43)

Moderate dry eye
(n=55)

Severe dry eye
(n=22)

Total
(n=136)

p-value

AGE

45.31 ±13.27

49.77 ±11.32

51.58 ±12.24

56.18 ±7.35

51.01 ±11.69

0.031*

BSR

184.06 ±68.46

217.40 ±113.08

225.71 ±103.64

213.36 ±76.31

216.18 ±99.31

0.536

The diﬀerence between age of diﬀerent dry eye groups was statistically signiﬁcant diﬀerence (p-value 0.031).

Table III: Post Hoc Tukey’s test (*the mean diﬀerence is signiﬁcant at the 0.05 level).

Dependent variable

(I)
Dry eye

(J)
Dry eye

(I-J)
Mean diﬀerence

Sig.

95%
Conﬁdence Interval

Mild

-4.455

0.545

-13.16 – 4.25

Normal

Moderate

-6.269

0.22

-14.72 – 2.18

Severe

-10.869*

0.023

-20.64- -1.1

Normal

4.455

0.545

-4.25 – 13.16

Moderate

-1.814

0.863

-7.87 – 4.24

Severe

-6.414

0.146

-14.`21 – 1.38

Normal

6.269

0.22

-2.18 – 14.72

Mild

1.814

0.863

-4.24 – 7.87

Severe

-4.6

0.385

-12.1- 2.9

Normal

10.869*

0.023

1.1 – 20.64
-1.38 – 14.21

Mild
Age
Moderate

Severe

Normal

Mild
BSR
Moderate

Severe
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Mild

6.414

0.146

Moderate

4.6

0.385

-2.9 – 12.1

Mild

-33.33

0.664

-109.23 – 42.57

Moderate

-41.65

0.457

-115.27 – 31.97

Severe

-29.3

0.807

-114.46 – 55.86

Normal

33.333

0.664

-42.57 – 109.23

Moderate

-8.314

0.977

-61.07 – 44.45

Severe

4.032

0.999

-63.91- 71.97

Normal

41.647

0.457

-31.97 – 115.27
-44.45 – 61.07

Mild

8.314

0.977

Severe

12.345

0.961

-53.04 – 77.73

Normal

29.301

0.807

-55.86 – 114.46

Mild

-4.032

0.999

-71.97 – 63.91

Moderate

-12.35

0.961

-77.73 – 53.04
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METHODOLOGY
It was a cross-sectional observational study carried out in
hospital from January to June 2019. Institutional Ethical Review
Board approved the study. Sample size was calculated by
WHO software 2.0 using the following formula: Z 2 1-α/2 (p)
2
(1–p)/d .
One hundred and thirty-six patients were selected by non-probability convenient sampling from Outpatient Department of
Arif Memorial Teaching Hospital. Patients of type 2 diabetes
between 25 and 80 years of age of either genders were
included in the study. Exclusion criteria were: patients with
systemic diseases other than diabetes, type 1 diabetic
patients, smokers, patients who had undergone any treatment
for diabetic retinopathy, patients with vitreo-retinal diseases
other than diabetic retinopathy, using any medicine which can
cause dry eye (antidepressants, anxiolytics, antihistamines,
anticholinergics, anti-hypertensive, antipsychotics, antiparkinsonians and diuretics), any evidence of Vitamin A deﬁciency
(Bitot’s spot, night blindness), use of topical medications,
history of wearing contact lenses and previous Kerato-refractive/cataract surgery.
Informed consent was taken from every patient. After clinical
history, examination was performed. Random blood sugar
levels were measured using Glucometer. Visual acuity was
checked for distance and proximity. Pupillary reactions were
checked. Slit lamp examination was performed to inspect any
anterior segment abnormality. Goldman tonometry was done
to check intra-ocular pressures. Fundus examination was
performed using 90-D lens at slit lamp and with indirect
ophthalmoscope. Retinal ﬁndings were categorized into, NAD
(no abnormality detected), NPDR (non-proliferative diabetic
retinopathy) and PDR (proliferative diabetic retinopathy). OSDI
was used to categorize the dry eye symptoms into no symptoms, mild, moderate and severe.
Categorical data like gender, duration of diabetes, ocular examination and tear meniscus were presented in the form of
frequency and percentages and continuous variables like age
and BSR were presented in the form of mean ± standard deviation. Statistical analysis was done using SPSS version 25.
ANOVA followed by Post-hoc Tukey’s test were used to ﬁnd out
the signiﬁcance diﬀerences of means. Association of categorical data was assessed using chi square. Signiﬁcance was set
at <0.05 with 95% conﬁdence interval.

RESULTS
Among 136 participants, 45 (33.10%) were males and 91
(66.90%) were females. Average age was 51.01 ±11.69 years.
Sixty-one (44.90%) patients had diabetes for less than ﬁve
years and 75 (55.2%) patients for longer. On fundoscopic
examination, 79 (58.50%) patients did not have diabetic retinopathy, 42 (31.10%) had NPDR and 14 (10.30%) had PDR. Tear
meniscus height was <1 mm in 89 (65.40%) patients, 1mm in
37 (27.20%) and >1mm in 10 (7.40%) patients. Association of
dry-eye symptoms with increasing age was statistically signiﬁcant (p=0.031). Gender (p=0.580), duration of Diabetes
Journal of the College of Physicians and Surgeons Pakistan 2020, Vol. 30(5): 493-497

(p=0.121), tear meniscus height (p=0.285) and BSR (p=0.536)
were not signiﬁcantly related with dry eye disease. However,
diabetic retinopathy was signiﬁcantly related with dry eye
(p=0.036) (Table I, II, III).

DISCUSSION
OSDI is a 12-item questionnaire, which investigates dry eye
symptomatically and assess the vision related problems associated with dry eye in the previous week of patient. OSDI includes
three categories of questions; ocular symptoms, vision-related
9
problems and environmental factors. OSDI is a multi-dimensional questionnaire and it focuses on the quality of vision and
quality of life. When comparison was done between patients
with DED and normal subjects, it had good speciﬁcity (0.83) and
10
a moderate sensitivity (0.60). When OSDI and TBUT results
were compared, it revealed a signiﬁcant inverse relationship
between OSDI and TBUT.11
According to a clinical research, 73.6% of type 2 diabetic
patients suﬀer from complications of dry eye including punctate
keratopathy, endothelial dystrophy, and recurrent erosions in
some part of their life.12 Hence, it is the responsibility of the
treating physicians as well as ophthalmologists to prevent these
complications. Relation of duration of diabetes with DED shows
varying results. If we ﬁnd the relation of severity of DED with
duration of diabetes, it indicates that longer the duration of
diabetes, severe is the DED. 13 As the duration of disease
increases, patients become asymptomatic because of reduced
corneal sensitivity attributed to diabetic peripheral neuropathy.
This leads to increased disease severity but the symptoms
become less appreciable which are addressed in the OSDI
score. However, with increasing duration of diabetes, patients
are often asymptomatic even in the presence of serious ocular
surface damage due to reduced corneal sensitivity, which
reﬂects the progression of diabetic peripheral neuropathy.12
Similarly, there are other studies, which show that shorter duration of diabetes was associated with high OSDI scores and
14
patients with longstanding diabetes had fewer symptoms. This
could be the reason that in this particular study we did not ﬁnd
any signiﬁcant relationship of duration of diabetes with dry eye
symptoms. Decreased corneal sensitivity leads to lesser awareness of dry eye. Blinking is also decreased due to reduced
corneal sensitivity resulting in increased evaporation and
severity of disease. Another reason for lower OSDI scores in
longer duration of diabetes could be decreased basal and reﬂex
tearing. This increases tear osmolarity which might be responsible for low OSDI scores. Disparity between the clinical signs
and symptoms of DED was also described by DeMill et al.12
In this study, statistically signiﬁcant association of dry eye symptoms was found with increasing age. Recent reports by Khetwani et al. who used OSDI, also showed relation of age with
15
DED in diabetic patients.
No signiﬁcant association of high blood sugar level was found
with DED (p=0.536) in our patients. This is in contradiction to a
community-based Chinese study in which there was a signiﬁcant assoc iation between the presence of DED and higher
blood glucose (p <0.001, OR1.240) as well as higher levels of
glycosylated hemoglobin HbA1c (p <0.001, OR1.108).16
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The present results showed that diabetic retinopathy was
signiﬁcantly related with dry eye (p=0.036). An Egyptian study
also found highly statistically signiﬁcant relation between
17
severity of dry eye and diabetic retinopathy. Similarly,
another group of researchers found that DED was seen more
frequently with PDR. There was a signiﬁcant correlation
between DED and retinopathy (OR = 2.29, CI = 1.16–4.52,
p = 0.016).18

AUTHORS' CONTRIBUTION:
HN: Data acquisition, data analysis, ﬁnal manuscript review.
TGM: Research planning, data acquisition and analysis, literature research, manuscript writing and ﬁnal review.
AM: Data acquisition and analysis, literature research, manuscript writing and ﬁnal review.
AA: Data acquisition and analysis, literature research and ﬁnal
review.

International Dry Eye Workshop 2017 classiﬁed diabetes as a
19
risk factor for aqueous-deﬁcient dry eye. There are multiple
factors, which contribute to DED in diabetic patients. Microvascular changes caused by hyperglycemia is one of these
factors. Hyperglycemia leads to microvascular damage to the
lacrimal glands resulting in decreased tear production.
Diabetic neuropathy also plays multiple roles in producing DED
in diabetic patients. These include; decreased lacrimal gland
innervation resulting in decreased tear production.20 Reduced
reﬂex tearing caused by decreased corneal sensitivity is
another factor and decreased corneal sensitivity resulting in
reduced mucin secretion by the goblet cells. MGD is also
related with dry eye symptoms in diabetic patients.21 Recently,
role of substance P in maintaining the corneal integrity was
also recognized. Decreased substance P in tears of diabetic
patients impairs corneal epithelial homeostasis leading to
progression of dry eye symptoms.22 Eﬀect of insulin on meibomian gland cells was also identiﬁed as a factor to DED indicating role of insulin in maintaining the integrity of meibomian
gland epithelial cells.23
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