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Abstract

Background To assess the impacts of prolonged protective face masks (PFM) wear on ocular surface symptoms among
healthcare professionals (HCPs), and how these symptoms affected PFM wear.

Methods Thirty-question survey forms were distributed via social media platform to 396 HCPs (110 doctors, 164 nurses,
and 122 health technicians) between September 8 and 30, 2021. Participants who could not be reached via social media were
given a face-to-face questionnaire. Aside from sociodemographic data, the questionnaire inquired about PFM wear, PFM
types, ocular surface symptoms, and how PFM wear has changed during the COVID-19 pandemic.

Results A total of 74.5% of HCPs reported wearing PFMs, mostly surgical ones (76.8%), for half a day at work but not at
home, with redness (29.3%) being the most frequently encountered ocular surface symptom, followed by burning (15.7%),
pain (14.1%), tingling (10.9%), and rash (6.6%). The presence of associated restrictions in conjunction with PFM-related
ocular symptoms was more likely in dry and hot environments. There was no significant relationship between PFM type,
PFM-wearing duration, and HCPs’ daily activities (p > 0.05). Despite the lack of a significant relationship between PFM
types and ocular surface symptoms (p > 0.05), there was a significant relationship between PFM-wearing duration and ocular
pain (p <0.05).

Conclusions PFM-related ocular surface symptoms can be alleviated by properly wearing PFMs, reducing wear time, and
using long-acting topical lubricants. This could improve PFM wear compliance, prevent disease transmission, and ultimately
help with COVID-19 protection.
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Background

Following the COVID-19 pandemic, the entire world had to
adjust to a “new normal,” which included maintaining physi-
cal distance, practicing hand hygiene, and wearing protective
face masks (PFMs) [1]. Protective face masks of various types
have been worn by the general public, aiming to reduce disease
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transmission by infected individuals and protect the healthy
population from infection. Physical distances of > 1.5 m, as
well as optimal ocular protection and wearing PFMs in public
and healthcare settings, have been shown to decrease COVID-
19 infection risk by reducing the spread of contaminated saliva
and droplets from infected individuals [2]. However, concerns
have been raised about the effectiveness of PFMs in preventing
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the COVID-19 pandemic from various perspectives. Despite
this, the World Health Organization continues to strongly rec-
ommend wearing PFMs. It is universally agreed that wearing a
PFM, whether cloth, surgical, or respiratory, is preferable to not
wearing one [3].

Despite the lack of definitive reports on the ocular
effects of the COVID-19 pandemic, cases of conjunctivitis,
keratitis, and episcleritis in infected individuals have
been reported [4]. Although this virus is not commonly
found in tears [5], ocular manifestations such as dry eyes
have been observed in COVID-19 patients and may occur
prior to the onset of respiratory symptoms [6, 7]. There is,
however, very little information available on prolonged
PFM-associated dry eye symptoms [8], especially among
healthcare professionals (HCPs). The term “mask-associated
dry eye (MADE)” refers to an increase in mask-associated
dry eye symptoms as the frequency and duration of wearing
PFMs increase [9]. Dislodging or improperly wearing PFMs
may disperse the air around the eyes, potentially causing
rapid tear evaporation [10-12], which may also lead to
worsening ocular surface symptoms and increased daily
use of lubricants [12]. Despite numerous reports on MADE,
objective studies have yet to be published.

Many people complained of dry eye symptoms during the
COVID-19 pandemic. This is especially important for HCPs,
who frequently work in hospitals and are more vulnerable to
transmission risk due to their inability to isolate themselves
at home for extended periods of time [13]. During this pan-
demic, wearing PFMs became more common, paralleling an
increase in the number of patients visiting ophthalmology
clinics with dry eye complaints.

Thus, the purpose of this study was to assess the impacts
of prolonged PFM wear on ocular surface symptoms among
HCPs as well as how these symptoms influence mask wear.

Materials and methods
Study design and participants

This cross-sectional questionnaire study included 396 HCPs
(110 doctors, 164 nurses, and 122 health technicians) from
Afyonkarahisar Health Sciences University Hospital. Thirty-
question survey forms, created with “Google Surveys,” were
distributed to HCPs as a link through social media platform
(WhatsApp) between September 8 and 30, 2021.

The study protocol adhered to the Declaration of Hel-
sinki’s ethical principles and was fully approved by the Afy-
onkarahisar Health Sciences University Ethics Committee
Institutional Review Board with the approval code and date:
2011-KAEK 2/03.09.2021. All participants were called one
at a time and informed about the questionnaire, after which
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their consent was obtained. A face-to-face questionnaire was
used after manually obtaining consent from participants who
could not be reached through social media platforms.

The questionnaire began with sociodemographic data
such as age, gender, and occupation before moving on to
questions about PFM wear, PEM types, ocular surface symp-
toms, and how PFM wear has changed during the COVID-19
pandemic.

Statistical analysis

Data was transferred to the Windows Excel program via
Google forms, and statistical analysis was performed using
a statistical package for the social sciences, version 26.0
(SPSS Inc., Chicago, IL, USA), assuming that the question-
naires remained true to their original form. Categorical vari-
ables were presented as percentages and frequencies. The
chi-square test was used to compare categorical variables
between groups. The stepwise logistic regression model
included descriptive variables that achieved a p-value of less
than 0.05 in demographic and univariate analyses.

Results
Demographics

The majority of HCPs (31.8%) ranged in age from 35 to
44 years (Table 1 and Fig. 1). The female-to-male ratio was
49.7/50.3%. A total of 49% of HCPs wore glasses, 50.3%
did not, and 0.2% did not specify. There were 19.2% contact
lens users and 77.8% non-users, with 3.03% not specifying.
74.5% of participants wore masks for half a day at work but
not at home, 17.2% wore masks at work and when in close
contact with others, 6.8% wore masks all day, and 1.5% did
not specify. 76.8% of HCPs wore surgical masks, 13.6%
NO5, 6.3% cloth, 1.3% N80, and 1.3% wore N99 (Fig. 2a, b).

Ocular surface symptom analysis

Ocular surface symptoms among HCPs who wore PFMs
included redness (29.3%), burning (15.7%), pain (14.1%),

Table 1 Age ranges of the healthcare professionals

Number of participants (n and %) Age range (years)

92 (23.2%) 18-24

77 (19.4%) 25-34

126 (31.8%) 35-44

71 (17.9%) 45-54

10 (2.5%) >55

20 (5.1%) Unspecified
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Fig. 1 Graphical distribution of the age ranges among healthcare pro-
fessionals

tingling (10.9%), and rash (6.6%), with 23.5% reporting
no symptoms at all (Fig. 3). Analysis of PFM-associated
ocular surface symptoms revealed an increased tendency
for associated restrictions in conjunction with ocular symp-
toms in dry and hot environments, airless areas such as
elevators, and windy weather. No significant relationship
was found between PFM type and activities performed by
HCPs, such as night driving, using a computer/TV/mobile
phone, being in a dry and hot environment, being in an air-
less environment such as an elevator, and being in windy
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Fig.2 Graphical distribution of a protective face mask-wearing dura-
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Fig.3 Graphical distribution of ocular surface symptoms among
healthcare professionals who wore protective face masks

weather (p > 0.05). There was also no significant relation-
ship between PFM-wearing duration and the aforementioned
types of activities (p > 0.05).

Further, there was no significant relationship between
PFM types and ocular surface symptoms reported by HCPs,
such as photophobia, foreign body sensation, decreased
vision, redness, pain, itching, and burring (p > 0.05). On the
other hand, the assessment of PFM-wearing duration and the
aforementioned symptoms revealed a significant relationship
between PFM-wearing duration and ocular pain (p <0.05),
but not with other symptoms (p > 0.05).

Discussion

People’s social lives have changed dramatically as a result of
the COVID-19 pandemic containment measures. In the early
days, when there was no vaccine or approved treatment,
unprecedented public health measures, including physical
distance, hand hygiene, and the use of personal protective
equipment such as PFMs, had to be implemented [14—16].
It is now well established that COVID-19 is primarily trans-
mitted through respiratory droplets during close contact or,
in some cases, by aerosol [16]. Although PFM wear is still
debatable, experts acknowledge and strongly recommend its
importance in preventing disease transmission. This was also
true in the current study, where the vast majority of HCPs
wore PFMs, with 76.8% being surgical ones.

The current study assessed the impacts of prolonged
PFM wear on ocular surface symptoms as well as how these
symptoms influenced mask wear among HCPs, the vast
majority of whom were <55 years of age. Protective face
mask-wearing duration was found to be significantly related
to increased ocular pain. There was also a higher likelihood
of associated restrictions in conjunction with ocular surface
symptoms in dry and hot environments, airless areas such
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as elevators, and windy weather. However, PFM-wearing
duration, as well as PFM types, had no effect on the daily
activities performed by HCPs. The most common symptom
among HCPs was PFM-associated ocular redness. However,
the ocular surface symptoms were unrelated to PFM type.

Prolonged PFM wear may result in a variety of adverse
effects, including increased respiratory resistance, pain and
pressure in the nose and ears, a feeling of strain in the tem-
poromandibular joint, itching, as well as ocular discomfort
[17-19]. This may be one of the contributing factors that
could potentially explain a high prevalence of ocular surface
symptoms during the COVID-19 pandemic [10, 20]. An ad
hoc survey of university students conducted to investigate
the prevalence and risk factors for ocular surface symptoms
during the COVID-19 pandemic revealed that increased use
of visual display terminals and prolonged PFM wear were
the two main reasons. Concentrating on the masks, exhaling
with upward airflow or having limited lower eyelid move-
ment may lead to increased tear evaporation, resulting in the
onset or worsening of ocular surface symptoms [10].

PFMs have become a new item of clothing in our daily
lives as society adapts to the ever changing circumstances
surrounding the COVID-19 pandemic. Despite the fact that
wearing PFMs on a regular basis may have negative effects
on the ocular surface, they have been promoted for safe reso-
cialization. Prolonged PFM wearers, including the elderly,
immunocompromised, and medical personnel, are more
likely to experience ocular surface symptoms.

This is consistent with the current study, which found that
HCPs with no prior dry eye symptoms who were randomly
selected from a group of regular PFM users had significantly
higher dry eye symptoms and described a subjective wors-
ening of ocular surface symptoms. Prolonged PFM wear is
highly probable to result in increased tear film evaporation,
which, if continued for hours or days, may cause ocular sur-
face irritation or inflammation, leading to dry eye symptoms.
Ocular surface symptoms were also reported by HCPs who
used PFMs that were taped to prevent airflow towards the
eyes, indicating that there are other potential contributing
factors besides airflow. Taping to the upper cheek skin may
interfere with normal lower eyelid movement, resulting in
evaporative dry eye due to possibly induced mechanical
ectropion with secondary lagophthalmos.

There have been no reports of prolonged PFM wear-
associated ocular effects in the literature, particularly with
respect to HCPs. However, ocular symptoms have been
reported, such as exposure to keratopathy caused by lagoph-
thalmos, ectropion, or mechanical ventilation [20, 21]. Dry
eye symptoms have been found to be exacerbated by devices
such as powered air-purifying respirators that blow air
mechanically around the face [22]. Moreover, ocular surface
symptoms have been reported in patients wearing chemical
protective caps that blow air into the mask [23]. Continuous
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positive airway pressure masks may also cause ocular dis-
comfort due to air leakage through the nasolacrimal system
[12, 23, 24]. Misplacement of a continuous positive airway
pressure mask, especially while sleeping, may also result
in further dry eye symptoms in eyes with more pronounced
airflow [12]. Indeed, among other things, this appears to be
evidence that increased airflow has an effect on the ocular
surface, though this process has not been fully described
from the standpoint of PFM wear.

Dry eye symptoms have recently been reported in
COVID-19 positive patients, leading to speculation that
these findings, rather than being a complication of the
disease [7, 25], may be related to the patients’ compulsory
and prolonged PFM wear [8]. Also, due to the unpleasant
sensation of airflow into the eyes as a result of continuous
PFM wear, frequent eye touch may increase disease
transmission [26]. While wearing PFM in public places
is required to prevent transmission through the mouth
and nose, exposed eyes continue to be a transmission
route. The COVID-19 transmission risk via this route
may be heightened by PFM-associated ocular surface
symptoms. The tear film serves as an important barrier
against pathogens; however, wearing PFMs causes this
barrier to evaporate faster, significantly reducing the tear
film and potentially increasing contamination [27]. Dry
eye symptoms may result in increased ocular rubbing and
face touching, as well as itching and stinging [26]. All these
factors contribute to an increased risk of ocular infections
associated with prolonged PFM wear. This risk is especially
concerning during the COVID-19 pandemic because ocular
transmission is more likely [25, 27]. One survey found that
26.9% of participants with a prior dry eye had worsening
symptoms, and 18.3% of the total participants had dry eye
symptoms as a result of wearing PFMs [13].

Moreover, dry eye has been reported more commonly
in females than in males [28]. No significant difference,
however, was found in the current study, which could be
attributed to the same environmental factors to which all
HCPs were exposed. Further, in the current study, 92.4% of
HCPs were under the age of 55 and had never experienced
menopause or hormonal effects [29]. The absence of any
systemic or dermatological diseases [30, 31] in either male
or female HCPs was also considered effective in the current
study findings.

Until the COVID-19 pandemic, PFMs were not consid-
ered an additional risk factor for ocular surface symptoms.
As a result of the pandemic, they are now being used for a
longer period of time and have become an indispensable part
of our lives and health. Nonetheless, prolonged PFM wear
may cause dry eye-like symptoms in people who have no
prior dry eye history. In this circumstance, physicians should
be cautious and aware, as well as capable of addressing the
underlying cause.
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The COVID-19 pandemic, as well as the use of PFMs, is
anticipated to last for the years ahead. Hence, it is presumed
that many people will suffer from ocular surface symptoms as
aresult of prolonged PFM wear, which may be associated with
an increased risk of disease transmission. Confirmation of the
current study findings with prolonged PFM-associated ocular
surface symptoms in all PFM wearers will necessitate both
patient and HCP awareness of the likely consequences. Ophthal-
mologists, in particular, should consider this possibility, inform
patients about preventive ocular care, and, if necessary, organize
training. In the current study, nearly half of HCPs wore glasses,
with the vast majority not wearing contact lenses. The use of
topical lubricants during initial therapy and ocular protection
devices may be recommended along with protective PFMs. If
ocular surface symptoms deteriorate, the treatment regimen must
be modified. Moreover, prolonged PFM wearers are supposed to
be highly cautious, as are patients with preexisting dry eye, new
eye surgery, or other chronic ocular surface inflammations. Pro-
tective face masks with flexible nose wires, with special atten-
tion paid to the shape of the mask wire, may be recommended
to prevent airflow towards the eyes. In addition to increasing
their blinking rate, people experiencing dry eye symptoms as a
result of prolonged PFM wear may be recommended to remove
PFMs, give some time for the eyes to rest, and apply topical
lubricants to preserve tear film every few hours. Above all, the
proper PEM wear may provide drug-free relief from ocular sur-
face symptoms.

Conclusions

Being on the frontlines HCPs are frequently at increased
risk of COVID-19 exposure. If masks are not properly fit-
ted or hand hygiene is not fully practiced, infected HCPs
may also transmit COVID-19 to patients. Prolonged PFM
wear by HCPs, on the other hand, has consequences, and it
could be one of the factors explaining the high prevalence of
ocular surface symptoms during the COVID-19 pandemic.
Aside from a significant relationship with increased ocular
pain, prolonged PFM-wearing duration was associated with
restrictions in conjunction with ocular surface symptoms in
dry and hot environments, airless areas such as elevators,
and windy weather. Improving prolonged PFM wear-related
ocular surface symptoms may be achieved by properly wear-
ing PFMs, shortening PFM wear time, using long-acting
topical lubricants before and after PFM wear, and ocular
protection devices. This may even significantly raise PFM
wear compliance, prevent disease transmission, and eventu-
ally aid in COVID-19 protection.
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