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Purpose: Ocular manifestations and ocular transmission of SARS-CoV-2 in contact lens (CL) wearers may be
fostered by non-compliance with care and maintenance instructions which, in turn, may be aggravated by
inadequate patient-practitioner communication. The purpose of this research was to determine CL use,
compliance and patient-practitioner communication during a 3-month long COVID-19 lockdown in Spain.
Methods: An online survey (developed using Google Forms) retrospectively evaluated CL compliance during the
3-month lockdown (responses captured between 15th July and 10th August, 2020), with particular emphasis on
patient-practitioner communication, handwashing practices and CL case hygiene and replacement.

Results: A total of 247 responses were collected and analysed. Most participants used monthly replacement soft
lenses (64.8 %) and multipurpose solutions (75.7 %), with 86.6 % of them owning a storage case for their lenses.
During lockdown, a significant percentage of participants ceased lens wear (28.4 %) or reduced wearing time
(49.2 %). Regarding patient-practitioner communication, 54.3 % of respondents received specific instructions,
mostly about handwashing (93.3 %) and storage case hygiene (48.5 %). The most frequent non-compliant
practices were inadequate handwashing (36.4 %), and overextending monthly or two-weekly replacement len-
ses (35.2 %). Many respondents never cleaned (23.0 %) nor replaced (16.3 %) their storage case, and 27.8 % of
them reported not having been informed about case hygiene by their practitioners.

Conclusion: Contact lens compliance, particularly in terms of handwashing and storage case hygiene, was poor
during a prolonged COVID-19 lockdown, thus stressing the need to foster patient-practitioner communication

strategies to curtail the possibility of ocular transmission and the risk of virus tropism.

1. Introduction

Following the statement of the Health World Organization declaring
coronavirus disease 2019 (COVID-19) a pandemic [1], the rapidly
increasing number of contagions and foreseeable saturation of the public
and private health service intensive care units in Spain prompted the
declaration of a nationwide State of Alarm on March 13, 2020, and a
lockdown of all non-essential sectors was imposed on March 14, 2020.
On April 28, 2020, the government announced a plan for easing lock-
down restrictions consisting of four de-escalation phases to which
different regions of Spain could progressively transition according to
health indicators such as number of cases and capacity of the healthcare
system. The State of Alarm ended on June 21, 2020. At the time of
writing (August 13, 2020), the accumulated number of COVID-19 con-
tagions in Spain is of 329.784, with a total death toll of 28.579 [2], and
new restrictions are being imposed or considered to curtail new local
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outbreaks of the disease.

Current existing evidence supports that contact lens (CL) wearers are
not at increased risk of developing ocular complications related to
COVID-19 [3]. Although the Severe Acute Respiratory Syndrome
Coronavirus - 2 (SARS-CoV-2) has been found in tears of patients with
and without conjunctivitis [4,5], studies on the actual occurrence or
activation of the virus-binding angiotensin converting enzyme 2 (ACE2)
on the intact ocular surface (cornea and conjunctiva) remain inconclu-
sive [3,6]. In contrast, other receptors with coronavirus binding prop-
erties have been observed in dendritic cells and fibroblasts [7], opening
the door to the possibility of opportunistic infection if the integrity of the
ocular surface is compromised.

Contact lens compliance is, at best, a challenging aspect of CL wear,
with reported pre-pandemic levels of non-compliance ranging from 40
% to 91 % depending on the characteristics of the study sample, mo-
dality of lens wear, care regime and other factors [8-10]. At both ends of

Received 17 August 2020; Received in revised form 10 February 2021; Accepted 28 February 2021

Available online 2 March 2021

1367-0484/© 2021 British Contact Lens Association. Published by Elsevier Ltd. All rights reserved.


mailto:genis.cardona@upc.edu
www.sciencedirect.com/science/journal/13670484
https://www.elsevier.com/locate/clae
https://doi.org/10.1016/j.clae.2021.02.019
https://doi.org/10.1016/j.clae.2021.02.019
https://doi.org/10.1016/j.clae.2021.02.019
http://crossmark.crossref.org/dialog/?doi=10.1016/j.clae.2021.02.019&domain=pdf

G. Cardona et al.

the compliance spectrum, daily disposable lens wearers show the best
adherence to replacement schedules [11], whereas lens case cleaning
and replacement showed the least amount of compliance [12].

During the month of April, many international CL associations and
regulatory bodies in Spain and worldwide [13-17] issued recommen-
dations on CL compliance which stressed the need for strict hand-
washing routines, complete lens cleaning (including rubbing and
rinsing) and disinfection, careful adherence to replacement schedules
and lens cessation in those patients diagnosed with COVID-19 or expe-
riencing symptoms compatible with COVID-19 or other conditions such
as flu or cold. Although these recommendations were addressed to both
practitioners and CL wearers, it is debatable whether they reached
wearers if not via their eye care providers.

Fluid and frequent communication between practitioners and pa-
tients may have been hindered during the prolonged COVID-19 full
lockdown and de-escalation phases in Spain, when many optometry
practices were closed or only operating in case of emergencies. On the
other hand, CL wearers may have developed different wear and
compliance routines during these months, as they may have changed
their wearing habits, experienced difficulties obtaining their lenses,
opted for other lens and care products than recommended by their
providers, or refrained from using lenses altogether. Indeed, a survey
completed by 737 Spanish CL wearers at the end of April 2020 revealed
that 46 % of them had ceased lens wear during the first month of
lockdown, with a significant correlation between perceived risk of
COVID-19 infection due to lens wear and discontinuation [18]. Inter-
estingly, 87.9 % of respondents reported not having received any in-
formation related to lens wear and COVID-19 from their eye care
providers and 5.3 % extended lens replacement beyond the recom-
mended intervals. Another survey, distributed in Spain during the first
week of May 2020 and collecting 260 responses, revealed that 67 % of
participants used their CL less during lockdown and reported improved
handwashing routines since the start of the pandemic, although 64 % of
users followed inadequate storage lens case hygiene practices [19].

It was the aim of the present research to further explore different
aspects of CL wear, mainly related to patient-practitioner communica-
tion, as well as compliance with care and maintenance, with special
attention to handwashing and case cleaning and replacement, during the
3-month lockdown and de-escalation period in Spain.

2. Methods

An ad hoc survey (available upon request from the authors) was
developed using Google Forms (Google LLC, Mountain View, CA, US).
The survey, in Spanish, was divided into 5 sections and required an
estimated four minutes for its completion. The survey consisted of a
combination of compulsory and non-compulsory items to allow re-
spondents to skip questions not relevant to their particular use of contact
lenses. The first section explored demographic details such as
geographical location, age, gender, need for social interaction (graded
from 0 to 10), current or past COVID-19 diagnosis and personal situation
during lockdown (response options were staying at home or working at
an essential service / taking care of relative), and at the moment of
completing the survey. The second section collected information on
current type and replacement schedule of CLs, care and maintenance
products, use of CL storage case and habitual place of acquisition of CLs
and maintenance products. The third section investigated whether
during lockdown respondents had received specific information from
their practitioners on CL care and replacement, handwashing, CL case
cleaning and replacement and on how to proceed if new CLs or products
were required. The fourth section explored changes in CL use during
lockdown and different aspects related to CL compliance, with particular
attention to handwashing and CL case hygiene and replacement. These
aspects were explored through multiple-response items in which par-
ticipants could tick more than one answer and including “either-or” type
responses. Finally, on section five respondents were asked to rate (from
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0 to 10) their perceived risk of CL wear during the COVID-19 crisis,
whether they had searched for online information on CL wear and
COVID-19 (respondents could provide links to their information sour-
ces) and, if they also used spectacles, whether they believed that spec-
tacles provided adequate protection against SARS-CoV-2 infection.
Survey items were designed on the basis of the experience of the authors
and on published literature on contact lens compliance [8-12].

The survey link was distributed between July 15, 2020 and August
10, 2020 through personal and social networks by following a snow-
balling sampling strategy in which respondents were instructed to re-
cruit future subjects from among their acquaintances. Participation was
voluntary, responses were anonymous and no identifiable data were
collected. Consent was evidenced by the action of submitting the com-
plete questionnaire and on the first page of the survey a contact email
was provided in case participants needed additional information before
answering the survey. This study was part of a larger research effort
exploring several aspects of contact lens compliance which was
approved by an Institutional Review Board (Universitat Politecnica de
Catalunya). The study followed the tenets of the Declaration of Helsinki.

The IBM Statistical Package for the Social Sciences (SPSS) Statistics
v.25 (IBM Corp. NY, US) was used for statistical analysis following prior
data review and cleaning. Responses are summarized as frequencies,
means and standard deviations or medians, and non-parametric analysis
was employed for inferential statistics (Chi-square and Spearman coef-
ficient of correlation). A p-value of 0.05 or less was considered to denote
statistical significance.

3. Results
3.1. Participant demographics

A total of 249 responses were collected which, following manual data
review for inconsistencies (for example, ticking both “either-or” items)
or incomplete surveys, and subsequent cleaning, resulted in 247 valid
completed surveys. Participant age was 28.0 & 10.4 years. Seventy-six
percent of respondents were female. Only two participants (0.81 %)
had been positively diagnosed of COVID-19. In terms of work situation
at the moment of responding the survey, 39.3 % were traveling to work,
36.4 % of respondents were students, 16.2 % were working from home
and 8.1 % were either unemployed or awaiting the resolution of a
redundancy plan. During lockdown, however, the majority of re-
spondents (82.6 %) stayed at home and only went out when strictly
necessary.

3.2. Contact lens wear and care at the moment of responding the survey
(n=247)

Regarding CL wear at the moment of completing the survey, most

respondents used soft lenses (96.4 %) and reported following a monthly
replacement schedule (64.8 %) (Fig. 1). Of note, 9.7 % of participants

Reported lens replacement

m Daily Disposable m2-weekly Monthy ®Twice a year mDo not know

Fig. 1. Reported contact lens replacement schedule (n =247 responses).
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reported replacing their lenses twice a year, and 2.9 % of them did not
know or remember their replacement schedule. In terms of care and
maintenance, 75.7 % of respondents used a multipurpose solution, 2.7 %
used a peroxide-based solution and 7.3 % reported other options, while
14.3 % did not know or remember the type of solution they used. Most
respondents (86.6 %) owned a storage case for their lenses. Finally, 90.0
% of participants acquired their CLs in optometric practices (with a
preference for nationwide optical retail chains), and 10.0 % ordered
them online. Responses of users unsure of replacement schedule and/or
type of solution, as well as those of rigid gas permeable lens wearers,
were excluded from the analysis of other items referring to CL replace-
ment and solutions during lockdown.

3.3. Patient-practitioner communication during lockdown (n=247)

More than half of the respondents (54.3 %) received specific in-
structions from their eye care providers during the lockdown. When
asked about how practitioners preferred to communicate with them,
respondents noted that practitioners favoured telephone communica-
tion (37.3 %), followed by instant message services (19.4 %), letter or
email (18.7 %) or other (24.6 %). Of these communications, 93.3 %
stressed the need of complete handwashing prior to manipulating CLs,
48.5 % offered recommendations regarding hygiene of the storage case,
and 40.3 % and 34.3 % provided instructions on how to proceed if new
CLs or care products were needed and in case of emergency, respec-
tively. Only 13.4 % and 5.2 % of the communications recommended a
change in CL type / replacement schedule or care and maintenance
regime, respectively. In particular, only one practitioner advised a
change from multipurpose solution to a peroxide-based solution and
none of the communications recommended a change from monthly to
daily replacement. A statistically significant difference was found when
comparing the percentage of eye care providers offering specific in-
structions to their patients and the type of optometric centre (y2 = 7.894;
p =0.005). Overall, practitioners from small independent optometric
centres were more communicative than those from large nationwide
optical chains. Interestingly, only 6.5 % of respondents were proactive in
searching information on CL wear and COVID-19 on their own (two links
were provided, leading to non-specialized websites).

3.4. Contact lens wear and care during lockdown (n=202)

During lockdown, a significant proportion of participants ceased lens
wear completely (28.4 %) or used them less hours (49.2 %) (Fig. 2),
while a small number of respondents either made no change to (19.8 %)
or increased wearing time (2.6 %). Amongst the reasons for ceasing lens
wear or reducing the number of hours, a lack of need when staying at
home was the most frequently cited option (85.7 %), followed by “to
save money” (9.4 %), with only 0.5 % of respondents reporting concern
with the safety of lens wear as the reason for lens cessation. In this
context, perceived risk of CL wear during COVID-19 was graded with a

Reported lens wear
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Fig. 2. Reported use of contact lenses during lockdown (n = 202 responses).
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median of 4 (ranging from 0 to 10). No statistically significant correla-
tion was found between perceived risk and neither age, nor need for
social interaction (graded from O to 10). When asked to provide a reason
for their perception of increased risk, 83.0 % of those participants
grading perceived risk with a score of 5 or more noted concern with the
possibility of virus transmission between hands and CL / ocular surface.

Fig. 3 summarizes the most frequently reported non-compliant
practices of those respondents using CLs during lockdown (n = 145).
Percentages add to more than 100 %, as many users reported more than
one instance of non-compliance. In particular, the most frequent non-
compliant practice was inadequate handwashing (36.4 %), followed
by extending the replacement date of monthly or two-weekly CLs (35.2
%) and extending solutions beyond their relative expiration date (16.1
%). Of interest, 21.3 % of participants reported both overextending their
CL replacement and inadequate handwashing, and 9.7 % added
extending solutions to those practices. Of those participants using their
CLs during lockdown, 29.2 % selected the “none of the above” response
option.

A statistically significant trend was observed between perceived risk
of lens wear during the COVID-19 pandemic and the number of reported
non-compliant practices (p=-0.237; p=0.005) in which compliance
improved in those wearers considering CL wear more dangerous. Non-
compliance was not found to be associated with age or need for social
interaction, and gender was not a factor influencing compliance.

3.5. Handwashing during lockdown (n = 145)

Upon examining with more detail handwashing practices of re-
spondents using their CL during lockdown (n = 145), most participants
reported using a non-disposable cloth towel to dry their hands (51.2 %),
followed by not always washing hands before lens removal (46.4 %) or
lens insertion (38.1 %) (Fig. 4). Although 51.1 % of respondents always
used water and soap to clean their hands, almost one third of these failed
to dry their hands correctly. The most common combination of hand-
washing malpractices was failing to clean hands before lens insertion
and lens removal (35.4 %).

3.6. Storage case hygiene and replacement during lockdown (n= 143)

Regarding storage case hygiene, 27.8 % of those respondents using a
storage case for their CLs during lockdown (n=143) admitted never
having received instructions on cleaning or replacing it. Although 21.1
% and 15.2 % of participants cleaned their cases at least once a week or
replaced them once a month, respectively, a similar percentage never
cleaned (23.0 %) or never replaced (16.3 %) them (Fig. 5). Thirteen

Contact lens wear and care practices
during lockdown (%)

A B C D E 3 G H |

Fig. 3. Reported frequency of contact lens use, care and maintenance practices
during lockdown (n=145 responses). A: Buy CLs or solutions from non-
habitual physical retailer; B: Extend monthly or two-weekly replacement; C:
Extend daily replacement; D: Extend solutions; E: Sleep with CLs when not
recommended; F: Use tap water with CLs; G: Inadequate handwashing; H:
Change brand or type of CLs or solutions when not recommended; I: None of
the above.
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Handwashing practices (%)

I
A B C D E F

Fig. 4. Reported frequency of handwashing practices during lockdown
(n =145 responses). A: Always clean with water and soap before lens manip-
ulation; B: Not always use soap; C: Not always wash hands before lens insertion;
D: Not always wash hands before lens removal; E: Use of a cloth towel to dry
hands; F: Blow dry hands.

Storage case hygiene (%)

21
' H
A B c D E F
Fig. 5. Reported frequency of non-compliant contact lens storage case hygiene
and replacement during lockdown (n = 143 responses). A: Never clean; B: Clean

when I remember; C: Never replace; D: Replace when I remember; E: Clean at
least once a week; F: Monthly replacement.

respondents (9.1 %) never cleaned and never replaced their storage
cases.

3.7. Considerations on spectacle wear and protection against SARS-CoV-
2 ((=247)

Finally, 35.6 % of participants acknowledged their belief that com-
mon spectacle wear offered protection against ocular transmission of
SARS-CoV-2.

4. Discussion

In Spain, visual health is mainly provided by licenced optometrists
working in private or ophthalmological practices or large nationwide
optical retail chains. During lockdown and the first phases of de-
escalation, most optometric practices in Spain remained closed, while
some of them operated only in case of emergency and always requiring
prior telephone or online appointment.

Results of the present survey of CL wearers revealed that 96.4 % of
respondents used soft lenses, a percentage larger than that reported by
Morgan et al. in their 2019 International Contact Lens Prescription
Survey, although that survey was addressed to practitioners and not
final users [20]. Respondents ceased lens wear (34.4 %) or reduced
wearing time (48.6 %) during the 3-months COVID-19 lockdown. These
findings are in agreement with previous surveys conducted at the start of
the lockdown period in Spain [18,19] and also in the UK and Ireland [21,
22]. The main reason for ceasing lens wear or reducing wearing time
was a “lesser need” of them at home.
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In contrast with previous research conducted at the start of the
lockdown period in Spain, in which 87.9 % of respondents noted not
receiving any specific instructions from their eye care providers [18],
more than half of the present participants were contacted by their
practitioners with information on CL wear during the COVID-19
pandemic. This information highlighted the need for correct hand-
washing (93.3 % of communications) and hygiene of the storage case
(48.5 % of communications). The improvement in patient-practitioner
communication probably reflected the growing body of scientific evi-
dence on CL wear and COVID-19, in particular the review paper by
Jones and co-workers [3], published in April 2020, which was the source
of the recommendations issued by many regulatory institutions,
amongst them those of the Spanish Consejo General de Colegios de
Opticos—Optometristas (CGCOO) [13]. These recommendations were
sent by direct email to all licenced optometrists in Spain (more than
17.000) and also included information on how to proceed with patient
referral, emergency visits and individual protection and hygiene at the
office, amongst others. Interestingly, a second survey distributed in
Spain at the beginning of May 2020 already revealed improved hand-
washing routines, thus evidencing the growing general concern on
halting virus transmission [19].

Most patient-practitioner communications did not include modifi-
cations in replacement schedules (such as changing from monthly
replacement to daily disposable lenses) or, with one exception, care and
maintenance strategies (such as changing from multipurpose to
peroxide-based solutions). This may be a conservative approach in
which the opportunity to improve CL wear safety was considered less
imperative than the alternative of maintaining the current successful
fitting and care scheme, given the difficulty to physically attend many
optometric centres. However, it must be acknowledged that with the
available information the reasons compelling practitioners to recom-
mend different CL replacement schedules could not be determined. In
addition, as the exact moment and frequency patient-practitioner
communication took place was not investigated, it is unclear whether
these recommendations actually arose from recently published scientific
evidence about CL wear and COVID-19 [3].

Overall, several typical non-compliant practices were also noted
during the lockdown period, such as overextending replacement times
(more evident in monthly replacement schedules), overextending solu-
tions beyond their relative expiration dates or sleeping with CLs when
not recommended. In addition, even if most practitioners provided in-
structions on how to proceed if new CLs or solutions were required, a
percentage of respondents opted to acquire their CLs and solutions at
non-habitual optometric practices or online, even at the expense of
changing brands of CLs and solutions. Inadequate handwashing was also
widely reported, both before inserting and removing CLs, with many
participants using non-disposable cloth towels to dry their hands. The
need for adequate handwashing and drying of hands, which is critical to
avoid ocular transmission of pathogens in general and SARS-CoV-2 in
particular, needs to be reinforced with detailed clear-cut instructions
from practitioners, once again emphasising the relevance of fluid
patient-practitioner communication advocated by previous researchers
[3,23,24]. A recent survey of CL compliance in UK and Ireland described
better handwashing practices in these countries, with 96.0 % of partic-
ipants using soap and water to clean their hands, although the use of
cloth towels was also frequently reported [22]. It would be interesting to
compare the instructions offered by eye care providers in UK and Ireland
with those of their Spanish counterparts to determine how is hand-
washing explained to CL wearers.

Interestingly, many respondents noted they did not clean or peri-
odically replace their CL case, in agreement with published literature
[12], and a large percentage (27.8 %) of them claimed they had never
been instructed about case hygiene by their eye care providers. Other
authors have also noted that even compliant CL wearers may not be
aware of the need for proper storage case care and replacement [10].
The relevance of this finding is highlighted by the documented half-life
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of SARS-CoV-2 on plastic surfaces of up to 16 h [25], although future
studies are required to determine whether SARS-CoV-2 can be isolated
from the interior, and the exterior, of used CL cases. Indeed, many CL
wearers, including daily disposable users, carry their cases in their
possibly less than aseptic handbags, and may manipulate them after
washing their hands: if the order of handwashing and case manipulation
is not correct, a recurrent situation may present in which hands and the
outside of cases contaminate one another, resulting in subsequent
transferral of pathogens to both CLs and the ocular surface, and in an
increase in the viral load on the tear film [26]. Although evidence
suggests that ocular surface manifestations of SARS-CoV-2 may be
limited to infrequent cases of conjunctivitis, the possibility of tropism
from the ocular surface to respiratory tissues and the gastrointestinal
tract by way of tears evacuated through the puncta, the nasolacrimal
duct and into the nasopharyngeal space needs to be considered [27,28],
thus stressing the need to prevent initial transmission to the ocular
surface of the virus.

It is also worth noting that 35.6 % of participants thought that
spectacle lens wear offered them protection against SARS-CoV-2 ocular
infection, in contrast to published evidence [3] but reflecting popular
belief fostered by some media outlets. Therefore, it is also critical to
provide wearers with instructions on spectacle wear, as those users
ceasing CL wear may feel misguidedly safe with their spectacles.

Although survey response presented a good geographical distribu-
tion, most completed surveys (82.3 %) were from the metropolitan area
of Barcelona, thus limiting the extrapolation of the current findings to
more rural areas of Spain, in which access to operating optometric
centres may have been more challenging. Besides, as in most study de-
signs based on voluntary surveys, findings may be influenced by non-
response bias and the nature of the employed sampling procedure did
not allow to estimate participation rate. In addition, it must be consid-
ered that some responses may not be completely reliable, as the survey
was retrospective and required participants to remember specific details
of CL wear and care, such as the exact expiration date of solutions. Also,
the study only explored soft CL wear (with a larger percentage of reus-
able than daily disposable CLs, as well as multipurpose solutions). Users
of these types of CLs may be assumed to present a different set of be-
haviours to those of other wearing modalities, such as rigid or ortho-
keratology lenses. In addition, even if the present findings do not
separate wearers according to replacement schedule, users were
directed to response options only applicable to their wearing modality
(e.g., “extend monthly or two-weekly replacement”, “extend daily
replacement”, etc.). A larger sample, with a more evenly distributed
percentage of replacement schedules and care regimes, would be needed
to independently and fully explore each of these options. Finally, it is
debatable whether these results may have application in other countries
with a different regulation of optometric practice. However, given the
ubiquity of non-compliant behaviours, particularly in terms of lens case
hygiene, it may be safely assumed that the present findings should prove
useful to eye care providers worldwide.

In conclusion, although many CL wearers reported using their lenses
less during the prolonged COVID-19 lockdown in Spain, and despite the
efforts of practitioners to provide instructions to their patients, reported
compliance with handwashing, programmed replacement and, partic-
ularly, storage case hygiene remained low. Fluid communication be-
tween practitioners and their patients, which is always important, is
essential in these complex times. Practitioners need to provide wearers
with precise, detailed, easy-to-follow instructions based on the latest
scientific evidence and recommendations from the corresponding reg-
ulatory bodies.
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