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Abstract: This cross sectional survey investigated awareness, behaviors and care practices of contact lens users in Tiirkiye during the
COVID-19 pandemic. Data from 178 adult participants were collected using an online questionnaire assessing contact lens use, hygiene
behaviors and perceived ocular transmissions risk. Results showed behavioral changes in contact lens and spectacle use during the
pandemic, delayed eye examinations, and mixed awareness regarding ocular transmission and hygiene precautions. Findings were
generally consistent with reports from other countries. The study highlights the need for stronger patient education bye eye professionals

during future infectious disease outbreaks.
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1. Introduction

The first modern production of contact lenses (CL) was
achieved in Germany in 1888 [1] using tiny lenses made of
glass [2]. Today, it is a medical product made from polymer
that has a global market. CLs are used by millions of people
not only to correct refractive errors but also for therapeutic
purposes [3, 4]. One of the negative aspects of technological
advancements today is the increase in myopia due to screen
addiction; a study by Holden B. and colleagues estimated
that 50% of the world's population will have myopia by 2050
[5]. Therefore, the number of CLs users will increase day by
day, and it is very important that users have a high level of
awareness. COVID-19 first emerged in China in 2019. Then,
on March 11, 2020, the World Health Organization (WHO)
declared it a global pandemic.

Coronaviruses (CoV) represent a large family of viruses that
are enveloped, single-stranded RNA viruses. These viruses
can cause a variety of clinical manifestations, including that
common cold, influenza, and acute severe respiratory
infections. In December 2019, a new strain of coronavirus
that causes severe pneumonia was identified [6-8]. When
examining the transmission routes of SARS-CoV-2, one of
them is indirect contact; in simplified terms, transmission
occurs when a person touches a contaminated surface and
then touches mucosal areas (such as the mouth, nose or eyes)
[8, 9]. When the basic mechanism of infection is examined,
it begins with the interaction of the S1 surface glycoprotein
of the virus with the angiotensin-converting enzyme 2
(ACE2) receptor located on the host cell membrane [10-12].
The system theoretically increases the expression of the
ACE2 receptor in ocular tissues, thereby making the eye
more susceptible to SARS-CoV-2. Thus, the ocular passage
is considered a point of entry, supporting the hypothesis that
the virus can be transmitted via the ocular route. Although
this hypothesis has not yet been fully confirmed, it should be
remembered that ocular tissues can serve as a viral reservoir

as well as a possible entry point [10, 11].

Based on this, the study aims to investigate, using a holistic
approach, the impact of the COVID-19 pandemic on the
behaviors, hygiene practices, and perceptions of ocular
transmission risk of CL and eyeglass users. The main
objective of this study is to reveal how the pandemic has
shaped the choices of CL users in Tirkiye regarding the
correction of their refractive errors, and to statistically
evaluate the relationships between these factors.
Accordingly, the research focuses on the following
questions, which form the basis of the study: (1) Has the
COVID-19 pandemic caused a significant change in
behaviors regarding CL and eyeglass use? (2) How do
hygiene practices and the perception of infection risk affect
CL usage preferences? (3) To what extent do physical
difficulties in using devices to correct refractive errors in the
eye (e.g., using with a mask) changes? Answers to these
fundamental questions will contribute to understanding
individual behaviors during global health crises such as
pandemics, laying the foundation for developing more
effective patient management and training strategies for eye
health professionals. This study offers a significant original
contribution when compared to the international literature
examining the impact of the COVID-19 pandemic on CL
use. Previous studies, conducted in European and Middle
Eastern countries, have primarily focused on descriptive
aspects of changes in CL use related to hygiene. In contrast,
this study, conducted in Tiirkiye (which lies on both
European and Asian continents), statistically examines not
only behavioral changes but also the underlying perceptual
and cognitive determinants of these changes.

2. Literature Survey
Some studies have shown that CLs use doesn’t increase the

risk of COVID-19 infection [13-15]. Nevertheless
researchers have found evidence that coronaviruses can
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remain viable for extended periods on inorganic surfaces
such as silicone rubber [13, 16], and it should be noted that
CLs contain silicone. This situation has led some health
professionals to recommend temporarily discontinuing CLs
use during pandemic due to concerns that CL wearers may
have an increased risk of COVID-19 [13, 17]. CL wearers
have to touch the CL with their hands to insert and remove it,
therefore there are some concerns regarding CL use, and the
possibility of the virus infecting [7, 8, 18, 19] the eye cannot
be completely ruled out[13, 20, 21]. Compared with other
studies examining the relationship between the eye and
COVID-19, Ma et al. [11] found the presence of both the
ACE2 receptor and the serine protease transmembrane
protease, serine 2 (TMPRSS2) in conjunctival cells. Another
study showed that some ophthalmologists involved in the
diagnosis and treatment of COVID-19 patients contracted the
virus from asymptomatic individuals, supporting the
possibility that the infection may be transmitted through the
ocular route [10]. Napoli et al. investigated the infection
potential in detail, not only by detecting ACE2 and
TMPRSS?2 in various ocular tissues, but also by considering
the dynamic properties of the tear film and ocular surface
[22].

In light of the studies mentioned above, it had been reported
that coronavirus infections may also be associated with
conjunctivitis in humans [23, 24], as a result of all these
studies, the behavior of CL users during the pandemic is
important. Studies were conducted in different geographical
areas (Greece [25, 26], Spain [13, 27, 28], United Kingdom,
France, Netherlands, Germany, Italy, America [28], Jordan
[29, 30], Saudi Arabia [31], and Colombia [32]) to
determine the level of knowledge among CL users regarding
the possibility of COVID-19 transmission through the eyes.

Diego Garcia-Ayuso et al. investigated the behavior of CL
users in Spain during COVID pandemic [13], in addition to
focusing on CL use and care during the COVID-19
pandemic [27]. A study conducted on CL users show the
precautions taken by CL users in Greece after the COVID-19
pandemic [25]. Furthermore, the scope of the study was
expanded by the same research group through a survey-based
study on the perceived risk of COVID-19 infection among
CL users [26]. This study determined the frequency and
characteristic of CL use in Colombian during pandemic [32].
As a result of study conducted in Jordan presents the
personal subjective attitudes of CL wusers, behaviors of
participants of impact on CL wearing and purchasing [29].
CL wearers need to continue maintaining optimal hygiene
practices during the COVID-19 pandemic to minimize CL
complications, including microbial keratitis and corneal
infiltrative cases. The online survey investigated CL wearers’
compliance behaviors, attitudes and concerns in UK and
Ireland during pandemic [33]. A study about CL wearers
from America and many countries in Europe included data
from individuals using soft CLs, the data were extracted to
answer questions about CL wearing habits before, during
,and after the pandemic [28]. Another study investigated the
methods used to correct vision problems after start of
pandemic. According to this study, it was determined that the
time spent wearing glasses increased and the number of days
spent wearing CL decreased after the start of pandemic.
Increases in hourly glasses wear were associated with
increased screen time, while increases in daily CL wear were

associated with increases mask wearing time, suggesting that
glasses can be preferred for screen time activities and CLs
for mask wearing [34]. In light of these studies, the
knowledge of CL users in Tiirkiye regarding COVID-19 was
evaluated. Unlike other studies in the literature, this study
assessed whether there were any changes in CL use during
the pandemic and the relationship between CL users and
eyeglasses.

3. Methodology

3.1 Study sample and design

This study aimed to evaluate CL usage behavior, hygiene
habits, and perception of infection risk during the COVID-19
pandemic. The sample was created using convenience
sampling, a type of non-probability sampling method. Data
for this study, conducted among CL users in Tiirkiye, were
collected using the Google Forms® survey (Google Inc., CA,
USA).

The ethical approval process protocol was approved by the
Istanbul Beykent University Ethics Committee (Istanbul,
Tiirkiye). To ensure voluntary participation in this study, a
check box was added to the survey before participants
answered the questions. Thus, electronic consent was
obtained from all participants.

3.2 The questionnaire

The survey questions were prepared in Turkish by the
research team and subsequently reviewed by the same team.
Simple language that everyone can understand was preferred
when preparing the questions. Pilot studies were then
conducted to determine whether the questions prepared for
the survey were understood by the people who would be
administering the survey, and to determine the test duration.
Based on feedback received from practitioners following
these pilot studies, the research team made improvements to
the survey. The responses from these pilot studies were not
included in the final data. Furthermore, according to
feedback received from this pilot study, it was determined
that the time taken to complete the entire survey was
approximately between 3 and 5 minutes. A standard form
was created for all participants in an effort to reduce the
possibility of systematic errors. This survey was prepared
and shared with the participants online via social media
accounts. Those who voluntarily agreed to participate in this
study and completed the questionnaire in full were included.
The survey was open to participants aged 18 and over.
Another criterion was that participants must be contact lens
and glasses users, or contact lens users only. To ensure the
study reflected real life conditions, no participants were
excluded from the analysis based on demographic variables.
However, surveys that were incomplete or contained
inconsistent responses were excluded from the analysis. As a
result, a total of 178 participants were analyzed.

This survey examines the relationship between contact lens
users' habits during the COVID-19 pandemic. The survey
consists of 3 sections and 34 questions. The survey consisted
of sections on demographics (gender, age, education, etc.),
and questions about users' contact lens use during the
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COVID-19 pandemic. Users were asked to use a four-point
Likert scale to determine the relationship between contact
lenses and COVID-19.

3.3 Statistical Analysis

Data analysis was performed using Statistical Package for
the Social Sciences (SPSS) statistical software. In
descriptive analyses, values such as mean, standard
deviation, frequency and percentage were calculated. The
internal consistency of the scale was evaluated using
Cronbach’s alpha. The scale was evaluated according to
gender using the t-test. Relationships between categorical
variables were determined by evaluating effect size using the
chi-square test and Cramer V. Additionally, in this study, the
significance level was accepted as p<0.05.

4. Results & Discussion
4.1. Participants’ demographics

This study employed a convenience sampling method. 178
volunteer CL users over the age of 18 participated in this
study. Considering the 18 items on the Likert scale, the
recommended sample size should be 5-10 times the number
of items, therefore, it is calculated to be between 90-120.
Accordingly, the samples size (n=178) is suitable for this
analysis. The internal consistency of this 18 items scale was
evaluated using the Cronbach’s alpha, which was a=0.701.
This value indicates that the scale has an acceptably reliable
level.

Participants’ demographics are shown in Table 1. A total of
178 participants with an average age of 28.01 (+8.24) years
completed the online questionnaire. 92.7% of CL users have
a university degree or higher. Scale values based on gender,
as determined by an independent samples t-test, showed no
significant difference among CL users. The imbalance in the
number of women and men participating in the study limits
the power of the t-test, therefore a gender based statistically
insignificant result was obtained. (t(176) =.335; p=0.738)

(Table 2).
Table 1: Demographic characteristics of the participants
(n=178)
Characteristics Groups N (%)
Female 160 (89.9%)
Gender Male 18 (10.1%)
18- 25 91 (51.1 %)
Ace 26-35 58 (32.6 %)
& 36-45 22 (12.4 %)
46-60 7 (3.9 %)
No diploma, just reading and writing 0
Primary education 1 (0.6)
Education High school 12 (6.7 %)
University 126 (70.8 %)
Master's Degree or Doctorate 39 (21.9 %)

Furthermore, chi-square analyses revealed a significant
relationship between age group and a person’s preference for
correcting their vision level (y*=41.447, sd=6, p<0.001,
Cramer V=0.341).

Table 2: Results of the independent samples t-test for CL
usage scale scores by gender.

Variable | Groups | N X SD I test
t sd p
Female | 160 | 2.63 | 04
CL Male 1 18 | 26 1045 335 176 |.738

4.2. CL wearers’ profile and behaviors

CL and glasses wear during the COVID-19 pandemic
This section of the survey investigated participants' basic
knowledge regarding eye health and COVID-19. Nearly 21%
preferred only contact lenses, and the remaining participants
(78.7%) preferred both glasses and contact lenses. KL users'
preferred KL exchange option is monthly. 37.6% of
participants said that they started using CL because their
glasses fogged up while wearing masks. When asked if they
were aware that COVID-19 could be transmitted through the
eyes, while 26.4% weren’t aware of this. When we asked
whether they had gone for an eye exam during the pandemic
period, 46.1% of participants had postponed their exams due
to COVID pandemic. Due to mask use, many glasses
wearers have stopped wearing glasses and started using CL
because of the problem of glasses fogging up. The rate of
new CL users is 37.6% (Table 3).

Table 3: The relationship between individuals’ eye health
and the COVID-19 pandemic.
Did you know that COVID-19 Did you postpone your eye
can also be transmitted exam during the COVID-19
through the eyes? pandemic even though you
needed to see an
ophthalmologist?

@ vis
’ e

What is your preferred contact
lens replacement interval
during the COVID-19

@ s
@ ~o

Have you started using
contact lenses because your
glasses fog up when you wear

a mask? pandemic?
@ vus @ Daily
@ Weekly
® o Monthly

62.4%

@ [don'tuse(CL

<
=

How many years have you been
wearing contact lenses?

@ 05
@ 6-10
11-1p

N -

Do you use glasses in
addition to contact lenses?

@ s
@ ~o

G

4.3 Activity during the
perceived risk of infection

COVID-19 pandemic and

Two different sets of questions were asked to determine the
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relationship between COVID-19 and CL use. Through two
different sets of questions, a valid and reliable measurement
of CL users’ knowledge level regarding COVID-19 was
obtained. The scale used was a four point Likert scale
consisting of a total of 18 items.

Examining scale results, although 73% knew that COVID-19
could also be transmitted through the eyes, when asked
whether they took precautions to protect their eyes to prevent
COVID-19 infection, 60 participants (33.70 %) answered
“Never” while 43 participants (24.15%) answered “Rarely”.
The majority of respondents started that wearing glasses is
not among the measures taken to protect against COVID-19.
26.40% of participants stated that as a result of wearing
glasses, they touched their faces less frequently. A large
majority (75%) thought that wearing glasses was not an
advantage during the pandemic; in addition, 151 people
(84.83%) reported that wearing a mask with glasses was
difficult.

When the results are interpreted in terms of hygiene
behaviors, participant started that the importance they played
on hygiene in terms of eye health increased during the
pandemic. However, it should be noted that this increase did
not translate into a complete habit. Examining at the answers
given to the questions about CL hygiene, the presence of
“Sometimes” and “Rarely” options actually heterogeneous.
This situation is particularly consistent with the concept of
the knowledge-behavior gap, which is frequently discussed
in the literature.

In line with these responses, in another question, 90
participants (50.56%) reported that wearing glasses caused
additional physical difficulties during the pandemic. The
main reason for this is that glasses fog up when wearing a
mask, hence 91 participants (51.12%) preferred not to wear
glasses while wearing a mask. Although 110 participants
(61.79%) preferred using CL instead of glasses during the
pandemic, 79 participants (44.38%) reported that they never
considered CL use to be a factor that increased the risk of

Table 4: The relationship between individuals’ CL and the COVID-19 pandemic

Questions Often | Sometimes | Rarely | Never
Are you taking precautions to protect your eyes as part of your measures to avoid catching COVID- | 26 49 43 60
19?

How often do you wear glasses as part of the precautions you take to avoid catching COVID-19? 15 37 56 70

I think wearing glasses causes me to make more contact with face compared to people who don’t 47 56 26 49
wear them.

I think wearing glasses has been an advantage during the COVID-19 pandemic. 26 40 37 75

I think it’s difficult to wear a mask while wearing glasses. 151 19 3 5

I have concerns about using eyeglasses according to necessary hygienic rules during the COVID-19 | 32 64 45 37
pandemic.

During the COVID-19 pandemic, I paid more attention to eyeglass hygiene. 40 49 39 50

I believe that wearing glasses has led to additional physical challenges during the pandemic. 90 59 18 11

Because the mask fogs up my glasses, I prefer not to wear them as much as possible. 91 40 17 30

During the COVID-19 pandemic, I considered using CLs instead of glasses. 110 22 8 38

Among the precautions you take to avoid catching COVID-19, how often do you use CL? 94 21 23 40

I think wearing CL causes my eyes to come into contact with them more often than people who don’t| 47 35 23 73
wear them.

I think it’s difficult to wear a mask while wearing CL. 2 4 11 161

I believe CL is a factor that increases the risk of infection during the COVID-19 pandemic. 29 35 35 79

I have concerns about using CL according to necessary hygienic rules during the COVID-19 30 39 50 59
pandemic.

During the COVID-19 pandemic, I paid more attention to CL hygiene. 51 45 37 45

I think CL use caused additional physical difficulties during the pandemic process. 13 24 36 105

During the COVID-19 pandemic, I considered using glasses more often that CL. 22 14 31 111

infection during the pandemic. 45 participants (25.28%)
reported making Never extra effort to maintain proper
hygiene when using CL.

Most participants believe that using CLs and masks together
is a challenge. Thus, it shows that using CLs is advantageous
compared to glasses during the pandemic. When evaluating
the physical challenges participants experienced during the
pandemic, it was found that those who wore glasses
experienced more physical difficulties, particularly due to
fogging. CL use was found to cause less physical difficulty
compared to glasses. Based on these findings, the reasons
behind participants’ shift to or consideration of using CLs
can be explained.

According to the findings of this study, the effects of CL
usage habits, hygiene perception, and risk perception show
significant parallels when compared with other studies.

Furthermore, this study adds a unique value to the literature
by statistically investigating the effect of perceptual factors
on the behavior of CL users. A study conducted in Spain on
this subject showed that 46% of CL users stopped using them
due to the impact of the pandemic. Furthermore, a significant
change in the frequency of CL use was also noted [13]. In
addition, a study conducted in Jordan reported that 38.8% of
participants stopped using CLs [29]. Global analyses
conducted in different geographical areas have showed a
significant decrease in CL use during the pandemic [35].
This study supports the finding that the pandemic caused a
universal behavioral change regarding CL use.

From a hygiene perspective, the literature shows that while
there has been limited improvement in hygiene behaviors
during the pandemic, full compliance has not been achieved.
A study covering the UK and Ireland reported that almost all
CL users practiced hand washing while wearing their CL
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[33]. A study conducted in Spain indicated that while
awareness of hand hygiene was high, regarding CL care [27].
The study from Saudi Arabia indicated that hygiene
measures were adequately followed [31]. In the current
study, hygiene related behaviors were not measured. Instead,
perceptions of these behaviors were measured. Thus, it was
determined that perceptions of hygiene and infection risk
varied significantly.

5. Conclusion

This study evaluates, from a holistic perspective, the
behavioral patterns, hygiene practices, and injection risk
perceptions of CL users in Tiirkiye during the COVID-19
pandemic. The results of this study were compared with the
results of similar research conducted in different countries,
including Spain, Jordan, Italy, Saudi Arabia, and Greece.
The literature shows that a significant portion of participants
reduced or stopped using CL during the pandemic. Reasons
cited include decreased social life, increased time spent at
home, and increased risk of infection due to poor hygiene.
When the results of this study were examined, they were
found to be consistent with the literature. However, while
previous studies have generally remained at a descriptive
level, this survey contributes to the literature by analyzing
the determining factors of the behavioral changes. The
striking finding of this research is that CL use wasn’t
abandoned despite the impact of the pandemic. Instead, a
more flexible and situational usage model was preferred.
Another point observed is that participants make choices
between eyeglasses and CLs depending on the
circumstances, based on their perception of infection risk and
comfort of use. Despite the risk of users contracting COVID-
19 while inserting and removing CLs, CLs use has remained
important. The conclusion to be drawn from this is that, for
future pandemics, it is crucial that eye health professionals
(doctors, optometrists, opticians) provide more information
to CL users regarding eye health. Finally, when the results
are evaluated from a public health perspective, this study has
important implications. Eye health professionals (doctors,
optometrists, opticians) must  address  people’s
misconceptions. Properly developed eye health education
strategies are necessary for future pandemics.
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