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ABSTRACT Objective: To evaluate the impact of the coronavirus
disease-2019 (COVID-19) pandemic on patients' refractive surgery
preferences and contact lens (CL) or spectacle-wearing behaviors. Ma-
terial and Methods: The survey was conducted at two centers in
Tirkiye between July 2020 and August 2021. An anonymized paper
questionnaire was administered to all participants to collect informa-
tion about sociodemographic profiles, reasons for choosing refractive
surgery, and CL or spectacle-wearing habits during the COVID-19 pan-
demic. The number of refractive surgeries performed before and after
the announcement of the COVID-19 pandemic was obtained from the
medical records. Results: A total of 661 patients were enrolled in the
study. Compared to the previous year, the rate of refractive surgery de-
clined by 83.1% in the first quarter after the declaration of the pan-
demic, while it increased by 36.3%, 118.1% and 211.7% in the second,
third and fourth quarters, respectively. The rate of increase in the num-
ber of refractive surgeries between pre-and post-pandemic was 69.8%.
The main reasons associated with the COVID-19 pandemic for prefer-
ring permanent surgical correction in the CL group were the perceived
increased risk of COVID-19 infection and fear of possible CL contam-
ination with severe acute respiratory syndrome-coronavirus-2 (24.3%)
and avoiding face touching (14.7%). In the spectacle group, the rea-
sons related to the COVID-19 pandemic for preferring refractive
surgery included fogging of glasses due to mask-wearing (11.4%),
avoiding face touching (10.1%) and fear of possible mask or spectacle
contamination (18.8%). Conclusion: The COVID-19 pandemic
emerges as a substantial factor to prefer permanent correction of re-
fractive errors with refractive laser surgery among CL or spectacle
wearers.
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OZET Amag: Koronaviriis hastaligi-2019 [coronavirus disease-2019
(COVID-19)] pandemisinin hastalarin refraktif cerrahi tercihleri ile
kontakt lens (KL) ya da gozliik kullanim davraniglar tizerindeki etki-
sini degerlendirmek. Gere¢ ve Yontemler: Anket, Temmuz 2020-
Agustos 2021 arasinda Tiirkiye’de 2 farklt merkezde gerceklestirildi.
Hastalarin sosyodemografik profilleri, COVID-19 pandemisi sirasinda
refraktif cerrahiyi tercih nedenleri ve KL ya da gozliik kullanma alig-
kanliklart hakkinda bilgi toplamak i¢in tiim katilimcilara anonimlesti-
rilmis bir yazili anket uygulandi. COVID-19 pandemisinin ilanindan
once ve ilanindan sonra yapilan refraktif cerrahi sayilari tibbi kayztlar-
dan elde edildi. Bulgular: Calismaya toplam 661 hasta kaydedildi. Ref-
raktif cerrahi orani pandeminin ilanindan sonraki ilk ¢eyrekte bir dnceki
yila gore %83,1 azalirken, iki, ii¢ ve dordiincii ¢ceyreklerde sirasiyla
%36,3, %118,1 ve %211,7 artti. Pandemi sonrasinda, pandemi 6ncesi
doneme gore refraktif cerrahi sayisindaki artis orant %69,8 idi. KL gru-
bunda kalici cerrahi diizeltmeyi tercih etmek igin COVID-19 pande-
misi ile iligkili ana nedenler, artmis COVID-19 enfeksiyonu riski algist
ve siddetli akut solunum sendromu-koronaviriis-2 ile olast KL konta-
minasyonu korkusu (%24,3) ve ek olarak, yiize dokunmaktan kaginma
davranistydi (%14,7). Gozlik grubunda COVID-19 pandemisi ile ilis-
kili refraktif cerrahiyi tercih etme nedenleri arasinda yiiz maskesi kul-
lanim1 nedeniyle gozlugin bugulanmasi (%11,4), yiize dokunmaktan
kaginma davranisi (%10,1) ve olas1 maske ya da gozliik kontaminas-
yonu korkusu (%18,8) yer aldi. Sonu¢: COVID-19 pandemisi, KL ya
da gozliik kullanicilart arasinda kirma kusurlarinin refraktif lazer cer-
rahi ile kalic1 olarak diizeltilmesini tercih etmede 6nemli bir etken ola-
rak ortaya ¢ikmaktadir.

Anahtar Kelimeler: COVID-19; maske, kontakt lens;
gozliik; refraktif cerrahi

The coronavirus disease-2019 (COVID-19),
caused by the severe acute respiratory syndrome-coro-
navirus-2 (SARS-CoV-2), spread rapidly throughout

the world and became a major public health concern.
The World Health Organization (WHO) declared the
COVID-19 outbreak a pandemic on March 11, 2020."
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Droplet transmission has been identified as the
primary mode of COVID-19 transmission.> Airborne
transmission with a high viral load can occur, pri-
marily inside rather than in public places like streets,
parks, and transportation hubs.** Another mode of
transmission has been reported to be indirect, as a re-
sult of interaction with contaminated surfaces and
subsequent touching behaviors of organs such as the
eyes, mouth and face.’ Zhang et al. emphasized that
the ocular transmission may also be a potential route
for COVID-19 infection.® Although it was thought
that fomites might be partially responsible for the
transmission of the SARS-CoV-2 in the initial phase
of the pandemic, current evidence indicates that the
primary route is the airborne transmission.”

Many governments have implemented different
methods to minimize the spread of the virus and re-
duce hospital overcharging, such as obligatory mask-
wearing rules, preserving social distance, and
restricting free movement of individuals. Further-
more, according to WHO preventative guidelines, ac-
tions like as frequent hand washing and avoiding
touching the nose, eyes, and mouth are advised.®

The impact of the COVID-19 pandemic on daily
life is not independent of personal preferences, such
as the use of contact lenses (CL) or spectacles and
permanent correction with refractive surgery. In a
study evaluating the impact of the COVID-19 pan-
demic on CL wearers’ behaviors toward CL wear in
Spain, it was shown that there was a significant as-
sociation with the perception of infection risk and CL
cessation.’ Following the declaration of the COVID-
19 pandemic, we have observed an increase in the de-
mand for permanent correction of refractive errors
with surgery among patients who wear CLs or spec-
tacles in our clinical practice. Therefore, this study
aims to evaluate the effects of the COVID-19 pan-
demic on patients’ CL or spectacle wear habits and
refractive surgery preferences.

I MATERIAL AND METHODS
PATIENT SELECTION

The protocol of this two-center study, in which an
anonymized paper questionnaire was administered to
all participants, was approved by the local ethics com-
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mittee (Necmettin Erbakan University Faculty of
Medicine Ethics Committee; date: June 4, 2021, no:
2021/3269). Participation in the questionnaire was on
a voluntary basis, and the purpose and importance of
the study were explained to all patients. Each patient
provided their written informed permission, and the
study was carried out in accordance with the Declara-
tion of Helsinki’s guidelines. Patients who underwent
permanent correction with laser in situ keratomileu-
sis (LASIK) or photorefractive keratectomy (PRK)
among patients who wore CL or glasses due to re-
fractive error were enrolled in the study. Inclusion cri-
teria were being older than 18 years of age, having a
stable refractive error and not having any ocular or
systemic pathology that would hinder refractive laser
surgery. On the other hand, patients who wore both
CLs and spectacles were excluded from the study.

THE QUESTIONNAIRE

A written paper questionnaire in Turkish language
was prepared for patients who underwent refractive
surgery after wearing CLs or spectacles for at least
six months. We created the questionnaire and then
presented it as a pilot trial to 18 patients who had re-
fractive surgery to guarantee understanding of the
questions and to calculate the needed response time.
The results of this pilot test were not included in the
study, and the questionnaire was further revised ac-
cording to the feedback received. The survey was
conducted at two centers Konyagdz Eye Hospital and
Eye Center in Tiirkiye between July 2020 and August
2021, i.e., over a period of 15 months. The required
time to respond to the questions was approximately
five minutes. The questionnaire was administered at
the last visit before the day of refractive laser surgery.
The final version of the questionnaire comprised of
sociodemographic information of the patients (i.e.,
age, sex, education level, and smoking habits), infor-
mation about CLs or spectacles (such as the type of
refractive error, the modes of refractive correction,
the duration of spectacle or CL wear, type of CLs,
CL or spectacle-wearing time per day and week), the
reason for requesting permanent correction of refrac-
tive errors with surgery, the perceived risk of
COVID-19 infection due to CL or spectacle wear
during the pandemic, and the source of participants’
information about COVID-19. In terms of CL or
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spectacle-wearing time per day, participants were di-
vided into three groups: less than 6 hours, between 6
and 12 hours, and more than 12 hours. Weekly CL or
spectacle wearing frequency was defined as regular use
(five or more days) or occasional use (less than five
days). In addition, all patients were asked whether they
believed in a possible protective effect of glasses for
transmission of COVID-19. Furthermore, the number
of refractive surgeries (LASIK or PRK) performed be-
fore and after the announcement of the COVID-19 pan-
demic was obtained from the medical records.

STATISTICAL ANALYSIS

Using the SPSS program (Version 22.0. IBM Corp.,
Armonk, NY), all descriptive statistical analyses were
carried out (SPSS, Inc., version 22). A p value of 0.05
or less was regarded as statistically significant for
continuous variables, which were specified as mean
standard deviation.

I RESULTS

A total of 661 patients who underwent permanent
correction of refractive errors with surgery were en-
rolled in the study. Of these patients, 262 were males
(39.6%) and 399 were females (60.3%). The mean
patient age at the time of the survey was 26.9+5.4
years (range, 18-43). The demographical character-
istics of the patients are presented in Table 1.

Spectacle and CL wearing profiles of the pa-
tients are presented in Table 2. The vast majority
(68.3%) of the patients in the spectacle group (n=294)
reported at least one year of spectacle wear. In the CL
group, 63.0% of the patients reported at least one year
of CL wear, and 97.0% of them (n=367) preferred
soft CLs. During the COVID-19 pandemic, there was
a significant increase in occasional wearing (less than
five days) of both spectacles and CLs (from 45.2%
to 79.3% and from 42.0% to 62.1%, respectively).
Additionally, before the COVID-19 pandemic,
29.6% of the patients in the spectacle group and
17.4% of the patients in the CL group wore spectacle
or CLs less than 6 hours per day. Interestingly, this
rate increased to 68.3% in the spectacle group and
74.4% in the CL group during the COVID-19 pan-
demic. To summarize, after the announcement of the
COVID-19 pandemic, both daily and weekly CL and
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TABLE 1: Demographical characteristics of

survey participants.

Parameter n (%)
Age

18-20 98 (14.8)

21-30 410 (62.0)

31-40 119 (18.0)

>41 34 (5.1)
Sex

Male 262 (39.6)

Female 399 (60.3)
Education

Primary/elementary school 10 (1.5)

High school 78 (11.8)

College 519 (78.5)

Postgraduate 54 (8.1)
The modes of refractive correction

Spectacle 294 (44.4)

Contact lens 367 (55.5)
Smoking

Yes 185 (27.9)

No 476 (72.0)

TABLE 2: Spectacle and CL wearing profiles of the patients.

Spectacle group CL group
Parameter (n=294, %) (n=367, %)
The duration of spectacle/CL wear
6-12 months 53 (18.0) 65 (17.7)
1-2 years 60 (20.4) 82 (22.3)
2-3 years 71(24.1) 95 (25.8)
More than 3 years 110 (37.4) 125 (34.0)
Spectacle/CL wearing days per week before COVID-19 pandemic
Regular use 161 (54.8) 213 (58.0)
Occasional wear 133 (45.2) 154 (42.0)
Spectacle/CL wearing time per day before COVID-19 pandemic
<6 hours 87 (29.6) 64 (17.4)
6-12 hours 173 (58.8) 237 (64.6)
More than 12 hours 34 (11.6) 66 (18.0)
Spectacle/CL wearing days per week after the declaration of
COVID-19 pandemic
Regular use 61(20.7) 139 (37.9)
Occasional wear 233 (79.3) 228 (62.1)
Spectacle/CL wearing time per day after the declaration of
COVID-19 pandemic
<6 hours 201 (68.3) 273 (74.4)
6-12 hours 64 (21.8) 67 (18.2)
More than 12 hours 29(9.9) 27 (7.4)

CL: Contact lens.

spectacle-wearing times decreased significantly in
both groups (»<0.001).
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TABLE 3: The change in the number of refractive surgeries between the pre-and post-pandemic periods.
March-May June-August September-November December-February
Period (first quarter) (second quarter) (third quarter) (fourth quarter) Total
Pre-pandemic 172 157 193 145 657
Post-pandemic 29 214 421 452 1,116
Percentage of change -83.1% 36.3% 118.1% 211.7% 69.8%
Compared to the previous year, the rate of re-
. . . Fogging of spectacle glassesdue to —
fractive surgery declined by 83.1% in the first quar- mask
ter after the declaration of the pandemic, while it Mask or spectaciecontamination -
increased by 36.3%, 118.1% and 211.7% in the sec- Avoiding touching the foce I
ond, third and fourth quarters, respectively (Table 3). Dislkefor spectacies
The rate of increase in the number of refractive surg- Cosmetics
eries between pre-and post-pandemic was 69.8%. Other causes [
The reasons for preferring permanent correction of 500 = T000. - 2000 300e ubeo
refractive errors with surgery in the CL group con- Number of reasons (%)

sisted of the perceived increased risk of COVID-19
infection and fear of possible CL contamination with
SARS-CoV-2 (24.3%), avoiding face touching
(14.7%), non-compliance with CLs such as intoler-
ance, discomfort or dislike for CL (45.8%), difficulty
in accessing a healthcare professional (4.1%), allergy
(5.1%), and other causes (6%) (Figure 1). In the spec-
tacle group, the reasons for preferring surgery in-
cluded cosmetic purposes (31.7%), dislike for
spectacles (23.6%), fogging of spectacle glasses due to
face mask-wearing (11.4%), avoiding face touching
(10.1%), fear of possible mask or spectacle contamina-
tion (18.8%), and other causes (4.4%) (Figure 2).

Notably, 641 (93.7%) of the patients stated that
they did not believe that the spectacles had a protec-

Perceived ncreased risk of infection

| ————
Avoiding facetouching |
Alergy [
Non-compliance with CL - I

Difficuky inreaching aheaithcare -
professional

Other causes [

0.00 10.00 20.00 30.00 40.00 50.00

Number of reasons (%)

FIGURE 1: The reasons for preferring permanent correction with refractive sur-
gery in the contact lens group.
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FIGURE 2: The reasons for preferring surgery in the spectacle group.

tive effect in preventing the transmission of COVID-
19. Additionally, the main sources of patients’ infor-
mation about COVID-19 infection were the internet
and social media applications (81.7%), TV (10.4%),
healthcare professionals (4.6%), and friends and fam-
ily (3.3%).

I DISCUSSION

The COVID-19 pandemic has seriously affected pa-
tients’ behaviors in all health care disciplines and has
substantially changed daily life. The reasons for this
situation consist of various factors including the lim-
ited access of people to health care systems due to
lockdown, the need to maintain social distancing, the
effects of COVID-19 on global mental health such as
stress, anxiety and fear, daily behavior changes and
the impact of the pandemic on the economic situation
of individuals and governments.'®"* The results of this
study demonstrated that the COVID-19 pandemic
significantly contributed to the permanent correction
of refractive errors with surgery in patients who wore
CLs or spectacles. To our knowledge, this is the first
study to evaluate the impact of the COVID-19 pan-
demic on patients’ preference for permanent correc-
tion of refractive errors with surgery.
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Surprisingly, the rate of refractive surgery de-
clined by 83.1% in the first quarter after the declara-
tion of the pandemic, while it increased by 36.3%,
118.1% and 211.7% in the second, third and fourth
quarters, respectively. Similarly, the Refractive
Surgery Council reported a 16.3% increase in refrac-
tive surgery procedures in the last quarter of 2020
compared to the previous year.'*Moreover, it was re-
ported that there was a dramatic 200% increase in the
monthly rate of refractive surgery after June 2020
compared to the period from December 2019 to
February 2020."° Although this increase in the de-
mand for refractive surgery was thought to be related
to a transient spike caused by the accumulation of pa-
tients who were discouraged a visit during the pan-
demic, our results show that this increasing trend is
persistent.'® On the other hand, even though there are
some speculations related to lifestyle, health, and fi-
nancial factors to explain this increasing trend, to our
knowledge, there is no study on this subject in the lit-
erature.

According to the results of the present study,
39.1% of the participants in the CL group stated that
they preferred refractive surgery for COVID-19-re-
lated reasons. Their primary justifications were
avoiding face contact, being afraid of probable CL
contamination with SARS-CoV-2, and higher per-
ceived infection risk brought on by COVID-19. Sim-
ilarly, Garcia-Ayuso et al. administered an online
survey to 737 CL wearers and reported that during
the COVID-19 pandemic, patient concerns about the
increased risk of SARS-CoV-2 infection due to CL
wear were significantly related to CL discontinuation
behaviors (46% of participants).” Besides, in that
study, 53.52% of CL wearers stated that they would
stop wearing CLs if they became infected with
COVID-19. Contrarily, the most recent data suggest
that wearing CL does not significantly enhance the
risk of COVID-19 infection.!” However, there are
several issues that worry CL users, such as the need
to touch their faces when applying and removing
CLs, and the potential for SARS-CoV-2 transmission
through the ocular surface.® Another important result
of our study was that during the COVID-19 pan-
demic, there was a tendency to decrease the fre-
quency of wearing CLs, and the occasional CL wear
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has become widespread among CL wearers. It has
been reported that these changes might be related to
reducing the risk of exposure to SARS-CoV-2, the
decreased need to wear CLs when at home, and some
specific activities performed after COVID-19.° Like-
wise, in their online survey study with 196 CL wear-
ers, Bakkar and Alzghoul determined that 38.8% of
the study population discontinued CL wear during the
COVID-19 pandemic. In that study, the vast majority
(70.9%) of the participants reported that they be-
lieved that possible ocular surface involvement or
contaminated CLs played a role in the transmission of
the disease.'®

According to the current study, some of the pos-
sible reasons for preferring refractive surgery in pa-
tients wearing spectacles were fogging of the
spectacle glasses secondary to face mask-wearing
and avoiding face touching. Contact between the
warmer breathing air and the cooler spectacle eye-
glass causes condensation and the development of
microscopic water droplets, which scatter light, re-
duce visual acuity, and distort vision.'” Mask-associ-
ated dry eye disease has also been described, which
can produce dry areas on the ocular surface, ocular
irritation, and pain in those who use masks.?° Al-
though various methods such as creating a barrier be-
tween the mask and spectacles, coating the glasses
with detergent-based surfactants, using anti-fog
lenses or polycarbonate spectacle lenses which defog
faster than glass lenses have been reported to prevent
this situation, fogging remains a serious problem
throughout the pandemic, and this situation leads pa-
tients to prefer refractive surgery.’! Additionally,
masks supported by ear straps can become caught on
earpieces of spectacle and cause a feeling of crowd-
ing around the face.'® On the other hand, it has been
reported that contamination of the face through fin-
gers or objects might be a critical transmission route
of SARS-CoV-2 in public places in the general pop-
ulation.® Chen et al. reported that after the declara-
tion of the COVID-19 pandemic, mask-wearing was
associated with decreased face-touching behavior, es-
pecially concerning the eyes, nose and mouth.'
Therefore, in the general population, it is thought that
reducing face contact may be effective in preventing
COVID-19 transmission. According to participant re-
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sponses, we observed that another reason for specta-
cle discontinuation was that masks or spectacles
themselves might become contaminated. Likewise,
the American Academy of Optometry has suggested
that SARS-CoV-2 can remain on hard surfaces,
where it can be transferred to the spectacle wearer’s
fingers and face.'® Moreover, 93.7% of the study pop-
ulation did not believe that the eyeglasses could have
any protective effect in preventing the transmission of
COVID-19. Nevertheless, we cannot ignore the fact
that standard spectacles form a barrier that prevents
direct droplet exposure.

I CONCLUSION

The COVID-19 pandemic emerges as an important
factor for CL or spectacle wearers to prefer refractive
surgery. Although refractive surgery is considered to
be elective in most countries except for some emer-
gency anterior segment surgeries like globe perfora-
tion repair or cataract surgery during the pandemic,
reasons such as the perceived increased risk of

COVID-19 infection with CLs, contaminated masks
or spectacles, fogging of spectacle glasses due to
wearing masks and lifestyle changes have been rea-
sonable arguments for permanent correction of re-
fractive errors with surgery.
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