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Abstract

Background: Dry Eye Disease (DED) is a widespread ocular disease, especially due to hor-
monal changes that influence the production and composition in women in postmenopause.
Achieving this requires us to understand whether the disease is prevalent and what risk factors
are associated with the disease.

Objective: The objective of this study is to find out the prevalence and magnitude of Dry Eye
Disease (DED) and associated risk factors among post-menopausal women in tertiary care
hospitals.

Material and Methods: The Department of Ophthalmology, Peoples University of Medical
and Health Sciences for Women, Nawabshah-SBA, Pakistan, was observed in a cross-sectional
manner over six months. Consecutive sampling was used to enroll 217 post-menopausal
women, age >45 years. Based on symptoms and clinical assessments (Tear Film Break-Up
Time (TBUT), Schirmer’s test), Dry Eye Disease (DED) was diagnosed. 3-severity levels were
considered mild, moderate, and severe. Structured interviews were used to collect demo-
graphic variables and lifestyle factors data. SPSS version 25 was used to perform the statistical
analysis with chi-square tests, sig < 0.05.

Results: We found a 68.4% prevalence of Dry Eye Disease (DED) in participants. In those
diagnosed, 30.5% had mild DED; 25.1% had moderate Dry Eye Disease (DED); and 12.8%
had severe Dry Eye Disease (DED). Prolonged digital device use (p < 0.001), smoking (p =
0.002) and environmental factors including high air pollution (p = 0.015) were significant
risk factors. Any degree of correlation existed between DED severity and age and duration of
menopause.

Conclusion: Dry Eye Disease (DED) is very common in the post-menopausal women and is
well associated with lifestyles and environmental factors. Dry Eye Disease (DEDS) impacts
this population and early detection and targeted interventions to mitigate the impact are es-
sential.

Keywords: Prevalence, risk factors, tear film break-up time, Schirmer’s test, dry eye disease,
post-menopausal women.

Introduction: disturbances.” Women who have gone through

Dry Eye Disease (DED) or keratoconjunctivitis menopause are particularly at risk for getting
Dry Eye Disease (DED) because of the drop in

hormone levels in your body in particular estro-

sicca, is a multifactorial ocular disease involving
decreased tear production or increased evapora-
tion of tears from the ocular surface resulting in gen, which is important for stabilizing your tear
inflammation and damage to the surface of the  f] and keeping your ocular surface healthy.?
eye.' It is an important public health problem,

Rates of Dry Eye Disease (DED) are scattered

worldwide and are higher in Asia (5.9% to

with millions affected, causing symptoms in-

cluding burning, stinging, redness and visual
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Table 1: Demographic and lifestyle characteristics of participants

Variable DED (n=149) NoDED (n=68) p-value
Age:
45-50yrs 40 (26.8%) 15 (22.1%) 0.076
51-60yrs 80 (53.7%) 35 (51.5%)
>60yrs 29 (19.5%) 18 (26.5%)
Duration of Menopause (years)
1-5 50 (33.6%) 20 (29.4%) 0.042
6-10 60 (40.3%) 30 (44.1%)
>10 39 (26.1%) 18 (26.5%)
Smoking
Yes 25 (16.8%) 10 (14.7%) 0.002
No 124 (83.2%) 58 (85.3%)
Digital Device Use (hours/day)
<2 30 (20.1%) 38 (55.9%) <0.001
2-5 50 (33.6%) 15 (22.1%)
>S5 69 (46.3%) 15 (22.1%)
Environmental Factors
Yes 55 (36.9%) 20 (29.4%) 0.015
No 94 (63.1%) 48 (70.6%)

33.7%) than in North America and Europe (5%
to 22%).* This variability, as well as the contrib-
uting factors such as genetic predisposition,
environmental conditions, lifestyle habits and
access to healthcare services,® are not subject to
control. Very few studies, however, have exam-
ined the prevalence of dry eye disease in post-
menopausal women in Pakistan, where anec-
dotal evidence suggests there is a high burden.®
Corrective and surgical measures to prevent and
manage dry eye disease are best developed when
based on a sound understanding of the epidemi-
ology of dry eye disease in this demographic.”

In fact, previous studies, including Maurya and
Majumdar et al. have documented a high preva-
lence of dry eye disease in post-menopausal
women in India and hence revealed hormonal
alterations influence ocular health.*® Overall,
though, there is little data available from Paki-
stan, which may experience greater impacts of
dry eye disease symptoms from environmental
factors such as air pollution and high tempera-
tures.'” The purpose of this study is to fill this
gap by determining the prevalence and severity
of dry eye disease in post-menopausal women
attending a tertiary care hospital in Nawabshah,

W Murtaza, M Hisham, A Rabbani, AA Sahito, SA Mirza, SA Mirza

Pakistan, and risk factors.

Material and Methods:

Study design: This was a cross-sectional study
spanning over six months from April 2023 to
September 2023 at the Department of Oph-
thalmology, Peoples University of Medical and
Health Sciences for Women, Nawabshah SBA
Pakistan.

Study population: Women aged >45 years of
post-menopausal women visiting the ophthal-
mology department for routine eye examina-
tion or with complaints of ocular pain were in-
cluded. Post-menopausal status was defined as
no menses for at least 12 consecutive months,
confirmed by medical record or as defined by
self-report.

Sample size calculation: Using the WHO sam-
ple size calculator for prevalence studies with a
95% confidence level and a 5% margin of error,
and assuming a prevalence (P) of 82.97% based
on Majumdar et al.” a sample size of 217 post-
menopausal women was determined.

Sampling technique: We used a non-probability
consecutive sampling method that included ev-
ery eligible post-menopausal woman attending
in the Ophthalmology Department until the
sample size was attained.

Inclusion criteria: Post-menopausal women
aged >4S years. For routine eye examination or
with ocular discomfort. Willingness to provide
informed consent.

Exclusion criteria: History of ocular surgery
(e.g., corneal refractive surgery) within the past
six months. Ocular surface diseases other than
dry eye disease (keratoconjunctivitis sicca, ocu-
lar cicatricial pemphigoid). Chronic systemic
diseases of the tear film (Sjogren’s syndrome,
rheumatoid arthritis). Contact lens users. As-
sociated with systemic diseases that are general-
ized dryness.

Ethical considerations: The Ethical Review
Committee (ERC) of the hospital approved.
Informed consent from each participant was

Pak ] Surg 2024; 40(3):151-156
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Figure 1: Prevalence of dry eye disease among post-menopausal women
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Figure 2: Severity Distribution of Dry Eye Disease
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Figure 3: Risk Factors Associated with DED
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obtained in written form. The study adhered to
the Declaration of Helsinki principles and to the
patient’s secrecy that allows the patient to with-

draw at any time.

Data collection: Participants underwent com-

prehensive ocular examinations, including:

Tear Film Break-Up Time (TBUT): Fluid test-
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ing was done using fluorescein dye to measure

time until dry spots (cornea) appear after a

blink.

Schirmer’s Test: Placing standardized strips in
the lower eyelid for five minutes to measure tear

production.

Ocular surface staining: Corneal and conjuncti-
val staining identified using fluorescein is indica-

tive of ocular surface damage.

Severity of dry eye disease was categorized
based on TBUT and Schirmer’s test results:

Mild: TBUT §-9 seconds and/or Schirmer’s test
5-10 mm.

Moderate: TBUT 3-4 seconds and/or Schirm-

er’s test 1-4 mm.

Severe: TBUT <3 seconds and/or Schirmer’s

test <1 mm.

Structured interviews and medical records were
used to obtain data on demographic variables
(age, duration of menopause), lifestyle factors
(smoking status, hours of digital device use, en-
vironmental exposures), as well as data on dis-

ease status (menopausal status and arthritis).

Data Analysis: Data were then entered into
SPSS version 2S. Numerical variables were cal-
culated with descriptive statistics (mean+SD),
and categorical variables resulted in frequency
percentages. Dry eye disease prevalence and se-
verity were determined. Associations of dry eye
disease to risk factors were identified with chi-
square tests, with p<0.0S considered statistically
significant.

Results:

Participant characteristics: A total of 217 post-
menopausal subjects participated in the study.
The mean age was 58.4%7.3 years; most (60%)
were 50-60 years of age. A range from 1 to 25
years since menopause, mean 7.2+4.5 years.
Table 1 summarizes demographic and lifestyle

characteristics.
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Figure 5: Association Between Hours per Day and DED Cases
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Figure 4: Distribution of digital device use among participants

Association Between Smoking and DED

Figure 5: Association between smoking and DED

Environmental Exposure and DED Prevalence

Figure 6: Environmental factors and DED prevalence

Prevalence of Dry Eye Disease: Dry eye disease
was diagnosed in 149 out of 217 participants,
yielding a prevalence rate of 68.4% (95% CI:
63.2-73.6%).

Severity of Dry Eye Disease:
«  Mild: 66 participants (30.5%)

«  Moderate: 54 participants (25.1%)

«  Severe: 29 participants (12.8%)
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Risk factors associated with dry eye disease:

Digital device use:

« 26 hours/day: 85 participants (57%) with
DED vs. 30 participants (21%) without
DED (p < 0.001).

« 2-S hours/day: S0 participants (33.6%)
with DED vs. 15 participants (22.1%) with-
out DED.

« <2 hours/day: 30 participants (20.1%)
with DED vs. 38 participants (55.9%) with-
out DED.

Smoking:

Yes: 25 participants (16.8%) with dry eye dis-
ease vs. 10 participants (14.7%) without dry eye
disease (p = 0.002).

No: 124 participants (83.2%) with dry eye dis-
ease vs. 58 participants (85.3%) without dry eye
disease.

Environmental Factors (Air Pollution, Dry Cli-
mate):

Yes: SS participants (36.9%) with dry eye dis-
ease vs. 20 participants (29.4%) without dry eye
disease (p =0.015).

No: 94 participants (63.1%) with dry eye dis-
ease vs. 48 participants (70.6%) without dry eye
disease.

Age: Prevalence of dry eye disease was higher in
older ages (p = 0.076, not significant).

Duration of menopause: Increasing dry eye dis-
ease severity was associated with longer dura-
tion since menopause (p = 0.042).

Discussion:

Results from the present study show that there
was a high prevalence of dry eye disease (DED)
in post-menopausal women at the tertiary care
hospital, Nawabshah, Pakistan, where 68.4%
had dry eye disease. This is consistent with what
has been found in prior studies in similar pop-
ulations, for example, that of Majumdar et al.

Pak ] Surg 2024; 40(3):151-156
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with an 82.97% prevalence in post-menopausal
women in India.” Nevertheless, various factors
of genetics, environmental and lifestyle stand as
possible sources of different prevalence rates in
different regions.*

In this study’s severity distribution indicated
that a high proportion of women had mild to
moderate dry eye disease, suggesting the impor-
tance of early intervention to prevent progres-
sion to severe forms causing large amounts of
discomfort and vision impairment." It is also
of particular note that in the current digital age,
where screen time is ubiquitous, increased digi-
tal device use is particularly linked to dry eye
disease due to chronic exposure to the ocular
surface due to dryness.'* This result is in line
with recent reports in studies finding the effect
of digital eye strain on tear film stability."®

This finding was consistent with the existing lit-
erature suggesting smoking, as a risk factor for
ocular surface inflammation and tear film in-
stability."* A strong association was also shown
for dry eye disease with environmental factors,
including high air pollution and dry climates,
reflecting the exacerbating effects of external
irritants on tear evaporation and the health of
the ocular surface.”® The findings also suggest
that dry eye disease is a multifactorial process in
which intrinsic and extrinsic factors interact to
play arole in its pathogenesis.'

Similar to our finding, age and the duration of
menopause were positively correlated with dry
eye disease severity,’ and hormonal changes are
known to be maintained in the ocular surface
integrity. Estrogen decline due to the meno-
pause causes alterations in tear composition and
increases susceptibility to dry eye disease.'” En-
docrine factors in dry eye disease should be se-
riously considered in the management and pre-
vention of dry eye disease in post-menopausal
women, because this hormonal influence makes

this issue so important.'®

Limitations: The validity of findings may be
limited to this single tertiary care hospital. Yet,
given that dry eye disease is a cross-sectional
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design, it cannot establish causality between
risk factors and dry eye disease. Longitudinal
designs joined with multiple centers would pro-
vide future studies a way to further the robust-

ness and applicability of the results.

Implications for practice: Health practitioners
should watch for dry eye disease in post-meno-
pausal women, particularly those at high risk,
including long-term digital device use, smokers
and environmental risk factors. Preventive strat-
egies can be implemented, including promoting
digital hygiene as well as smoking cessation pro-
grams to prevent the burden of dry eye disease
in this population.

Recommendations:

More research is needed into how targeted inter-
ventions to decrease prevalence and severity of
dry eye disease achieve this goal. Studies inves-
tigating damages to the retina that may be made
by hormonal replacement therapy could help

develop therapeutic strategies.'

Conclusion:

Post-menopausal women have a high prevalence
of dry eye disease, and it is dependent on life-
style and environmental factors. Dry eye disease
is a disease that is dramatically increased by pro-
longed digital device use, smoking and exposure
to high air pollution levels. Delayed diagnosis
and late intervention can lead to dismal out-
comes in the forms of dry eye disease, affecting
the quality of life of post-menopausal women.
These risk factors should be addressed in ad-
dressing and preventing dry eye disease with

healthcare policies.
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