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ABSTRACT

Background: Dry Eye Disease (DED) is a multifactorial disease that results in symptoms of
discomfort and visual disturbance as a result of tear film instability. Different protective measures
have been taken against the spread of the coronavirus disease 2019 (COVID-19) virus. Our main
objective is to identify the prevalence of DED associated with prolonged use of face masks among
the Saudi population in the western region during the COVID-19 era, as well as to assess the most
common Dry Eye Disease symptoms and determining limitations accompanying Dry Eye Disease.
Method: An observational cross-sectional study was conducted from 10 August 2021 to 11
February 2022, using a newly designed electronic questionnaire and including male and female
adults (18-65 years old) within the western region of Saudi Arabia, including Mecca, Medina,
Jeddah, Yanbu, and Taif.

Results: Regarding the duration of wearing face masks per day, 67.1% wore a face mask 1-4
hours/ day, 29.0% for 5-9 hours/ day, and 3.9% for > 10 hours/ day. The majority of participants
were not diagnosed with DED (76.2%). However, 23.8% had been diagnosed.

Conclusion: The correlation between Dry Eye Disease symptoms and the duration of face mask
wearing was statistically insignificant. Except between blurred vision and the daily duration of
using a face mask. The majority of participants were not diagnosed with Dry Eye Disease. The
most common symptoms were feeling of dryness, grittiness, and scratchiness among the
participants. Also, most of the participants did not show any limitation accompanying Dry Eye
Disease.
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INTRODUCTION

During the novel coronavirus disease 2019
(COVID-19) pandemic, we observed the
world adapting to new changes in many
aspects of daily life, especially in the key
measures taken against the spread of the virus
(severe  acute  respiratory  syndrome-
coronavirus 2 [SARS CoV- 2]). These
protective measures included hand hygiene,
wearing gloves, physical distancing, and self-
quarantine. Moreover, they led to the global
use and utilization of face masks.[*?! Indeed,
during the same period of the COVID-19
pandemic, there was a corresponding
increase in the prevalence of Dry Eye Disease
(DED) symptoms.!l Dry Eye Disease is a
multifactorial disease that results in
symptoms of discomfort, visual disturbance
due to tear film instability, and potential
damage to the ocular surface, associated with
increasing osmolarity of the tear film and
inflammation [3]. Although this condition
rarely leads to loss of vision, it probably
reduces the quality of life when its symptoms
appear, and one of the potential contributing
factors to this problem is the prolonged use of
face masks [4]. A potential explanation for
the increase in DED was issued previously in
the literature, where it was suggested that the
rapid evaporation process of the tears is
caused by incorrect mask fit that allows the
air to leak upward toward the eyes after
breathing out [1,3,4]. Looking at the
literature, a study done in the United States of
America (USA) revealed that the prolonged
and widespread use of face masks might lead

to ocular irritation and dryness [1]. According
to a previous cross-sectional study done in
Italy, 18.3 % of the study population reported
an exacerbation of DED symptoms after
wearing face masks [5]. Another study in
Italy concluded that the quality of life in
patients diagnosed with DED was negatively
affected after using face masks regularly, and
they had more ocular surface inflammation
[6]. In Croatia, a prospective cohort study
revealed that there was an association
between wearing face masks and DED
symptoms, especially in those who had prior
DED or those who wore the masks for more
than 3 hours a day.l"? One more study found
that prolonged and consistent face mask use
is associated with an increase in ocular
surface disease index (OSDI) scores, which
indicates a probable worsening of dry eye
symptoms among the studied population. The
OSDI score is a 12-item scale for the
assessment of symptoms related to DED and
their effect on vision.[®

RATIONALE

Although there are some previous studies
done exploring this problem globally, there
are few similar studies done in Saudi Arabia.
Therefore, this study aims to identify the
prevalence of DED and its association with
prolonged face mask use among the adult
group in the western region of Saudi Arabia,
including  Mecca, Medina, Jeddah,
Yanbu, and Taif, during the COVID-19 era.

METHODS
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Study design and participants:

An observational cross-sectional study was
conducted from 10 August 2021 to 11
February 2022 using a newly designed
electronic questionnaire approved by the
Deanship of Scientific Research, Majmaah
University for Research Ethics Committee,
distributed on social media among the
general population of the western region of
Saudi Arabia including Mecca, Medina,
Jeddah, Yanbu, and Taif. The criteria for
selecting participants were adults between
18-65 years old, including both males and
females.

Sample size:

The convenience non-probability sampling
method was used, and the number of
participants was 231.

Questionnaire sections:

The structured questionnare consisted of 12
main questions as follows: 1) age, 2) gender,
3) residency, 4) previous COVID-19
infection, 5) COVID-19 vaccine, 6) duration
of wearing face mask per day, 7) the previous
diagnosis of Dry Eye Disease (DED), 8)
regular use of medical treatment for Dry Eye
Disease (DED) such as
HyFresh drops, Artelac and Systane-Ultra,
among others, 9) any increase of dry eye
symptoms after wearing a face mask during
the past 3 months, 10) presence or absence of
following symptoms during the last 3 months
(dryness, grittiness, or scratchiness, soreness/
irritation, burning or watering of the eye, eye
fatigue, blurred vision and light sensitivity),
11) limitation of any of the following within
the last 3 months (reading, driving at night,
working on computers or watching
television) and 12) frequency of presence of
the following symptoms within the last 3

months (dryness, grittiness, or scratchiness,
soreness/ irritation, burning or watering of
the eye, eye fatigue, blurred vision and light
sensitivity).

Statistical analysis:

After collection, the raw data were checked,
edited, and analyzed wusing Statistical
Package for the Social Sciences (SPSS)
software [version 25]. The frequencies, and
percentages, were calculated to describe the
profile of the participants, and the Pearson
correlation test was used to evaluate
correlational relationships. A P-value (0.05)
was considered significant.

Ethical considerations:

This type of research used a questionnaire,
which is a private type of data collection that
helped us to take information from the
participants. We wrote a clear explanation
and clarification in the first section of the
questionnaire to obtain informed consent
from each participant. An ethical review was
done by the Deanship of Scientific Research,
Majmaah  University Research Ethics
Committee.

RESULTS

In this study, 300 electronic questionnaires
were distributed with a complete response
rate of 77% and 231 participants. 45.5% were
males, and 54.5% were females. The age
distribution was as follows (Figure 1): 61.5%
of the participants were within the age of 18—
25 years, 12.1% were within 26 35 years,
14.3% were within 3645 years, 7.4% were
within 46-55 years, and 4.8% were within 56-
65 years. Of the participants, 64.1% had had
a COVID-19 infection, while 35.9% had not.
Furthermore, 79.2% had received two doses
of COVID-19 vaccine, 18.6% had received
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Figure 1: Distribution of the participants by
age
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one dose and only 2% had never received the
vaccine. Regarding the daily duration of
wearing face masks, we found that 67.1%
wore a face mask for 1-4 hours per day,
29.0% wore a face mask for 5-9 hours per
day, and 3.9% wore a face mask for ten or
more hours per day. The majority of
participants (76.2%) were not diagnosed with
Dry Eye Disease; however, 23.8% had been
diagnosed. Furthermore, 77.5% of the
participants did not use any medical
treatments for dry eyes, while 22.5%
regularly used medical treatments for dry
eyes. Moreover, 68.0% of the participants did
not notice any increase in any dry eye
symptoms after wearing a face mask over the
past three months, while 25.1% noticed a
slight increase in dry eye symptoms, and
6.9% noticed a severe increase in dry eye
symptoms. The percentage of each Dry Eye
Disease symptom the participants had within
the last three months is shown (Figure 2).
Regarding the frequency of each symptom
within the last three months among the
participants, the majority were asymptomatic
(Figure 3). The majority of participants did
not have any limitations caused by DED for
reading, driving at night, working on a
computer, or watching television (Figure 4).

Table 1: The correlation between the presence
of DED symptoms and wearing a facemask for
more than 4 hours

Symptoms Pearson'

correlation
Dryness, grittiness, or 0.025 0.705
scratchiness
Soreness or irritation 0.124 0.060
Burning or watering 0.009 0.892
Eye fatigue 0.051 0.442
Blurred vision 0.145* 0.028*
Sensitive to light 0.125 0.057

The correlation between the presence of DED
symptoms and wearing a face mask for more
than 4 hours is shown in (Tablel). There was
no statistically significant difference between
DED symptoms and wearing the face mask
for more than 4 hours per day (P &gt; 0.05),
except that blurred vision was statistically
significant (r=0.145, P=0.028). In addition,
there was a negative correlation between the
severity of the DED symptoms and the
duration of wearing a face mask which was
statistically significant (r=—0.239, P=0.000).

DISCUSSION

In our study, we tried to identify the
prevalence of Dry Eye Disease (DED)
associated with the prolonged use of face
masks among the Saudi population in the
western region, including Mecca, Medina,
Jeddah, Yanbu, and Taif, during the COVID-
19 era. Our study included 231 participants.
The results of our study indicate that the
association between the symptoms of DED
and the daily duration that the participants
usually wore a face mask was not statistically
significant (P value greater than 0.05).
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Figure 2: Distribution of the participants by the symptoms that they had within the last three months
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Figure 3: Distribution of the participants by the frequencies of symptoms that they had within the

last three months
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However, a study in Jeddah found a cross-sectional  study done in ltaly

significant positive correlation between dry
eye symptoms severity and frequency and
face masks among 70.9% of healthcare
workers [10]. Also, another study in Saudi
Arabia found out wearing a face mask for> 6
hours/day was significantly associated with
moderate to severe DED among female
nursing staff [11]. Similar to our study, a

determined that most participants reported no
change in ocular symptoms while wearing a
face mask. However, a significant proportion
of them reported an increase in ocular
discomfort when wearing a face mask [5].
There are several studies showing a
relationship between eye dryness symptoms
and wearing a face mask. For example, a
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Figure 4: Distribution of the participants by the limitations that they had within the last three

months
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study done in Italy concluded that the quality
of life in patients diagnosed with DED was
negatively affected after using face masks
regularly, and they had more ocular surface
inflammation [6]. Also, it’s important to
mention that, in our study, the correlation
between blurred vision and the duration that
the participants wore the face mask per day
was statistically  significant  (r=0.145,
P=0.028). To support the idea that regular
mask usage can cause blurry vision, we found
a prospective cohort study done in Croatia
that revealed that there was an association
between wearing face masks and DED
symptoms, especially in those who had prior
DED or those who wore the masks for more
than 3 hours a day [7]. Moreover, our study
showed that 32% of our participants noticed
an increase in DED symptoms after wearing
a face mask. In addition, we found that
dryness, grittiness, or scratchiness were the
most common symptoms reported by 35.1%
of participants, followed by eye fatigue
(33.3%) and blurred vision (30.3%) reported
by the remaining participants. Similarly, a
study by the University of Bologna in Italy
found that prolonged and consistent face
mask use was associated with an increase in

OSDI scores, indicating that prolonged face
mask use could worsen dry eye symptoms [8-
9]. In addition, we found a study performed
by the University of Utah, which reported
that numerous individuals had a subjective
worsening in symptoms assessed by the
OSDI scores, and these participants
described an awareness of air blowing
upward from the mask into their eyes [11]. In
addition, it is important to mention that our
study demonstrates that the majority of
participants (61.2%) did not have any
limitations in the past three months caused by
DED, like reading, driving at night, working
on computers, or watching television.
However, the remaining participants had
limitations; 12.1% had limitations in
watching television, 17.7% in working on
computers, 9.5% in driving at night and
17.7% in reading (Figure 4).

CONCLUSION

In conclusion, our study found that the
symptoms of DED and the duration of
wearing face masks were statistically
insignificant except for the association
between Blurred vision and the daily duration
of using a face mask. The majority of
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participants were not diagnosed with DED.
The most common symptoms of DED were
feeling of dryness, grittiness, and
scratchiness among the participants. Also,
most participants did not show any limitation
accompanying DED. Our study’s limitations
were that we are studying a common
condition that the general population may not
consider a disease requiring medical
intervention. We also used a self-assessment
questionnaire, which may have a subjective
bias affecting the precision of results. Our
study has multiple strengths. First, we
involved the entire western region rather than
focusing on a single city. Second, our study
is one of the few in Saudi Arabia that studied
the association between face masks and dry
eye disease. Third, our study has a relation
with the COVID-19 era because mask use is
compulsory these days. Hence, our research
has the ability to answer the query of people
wondering if face masks whether or not it
increases the prevalence of DED. We advise
anyone interested in conducting research
similar to ours to use investigative tools so
future studies achieve more precise outcomes
while eliminating subjective bias. We also
recommend that future studies involve
patients who have been diagnosed with DED.
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