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Abstract

COVID-19 pandemic raised many problems for patients with acne-prone skin: a lim-
ited access to health care services, the necessity of developing telemedical consulta-
tions also in dermatology, and the usage of face masks. The aim of the study was to
investigate the influence of respiratory protective measures (type of masks, wearing
time during the day) on declared skin condition in patients already diagnosed with
acne or reporting acne for the first time. The study was conducted in Poland among
1420 responders using the original authors' questionnaire, of which 1274 responders
were included in the final sample. Acne exacerbations were reported as being more
frequent and more severe in women than in men. Changing cosmetic products, facial
skin decontamination before or after applying masks, the number of days per week
that a mask was worn were related to acne exacerbation. The type of mask had no
significant impact on the occurrence of acne lesions. Respondents noted that masks
contribute significantly to skin condition worsening by exacerbating existing and
causing new acne lesions. This phenomenon was particularly observable in women,
in whom, according to the research results, new lesions appeared much more fre-
quently. Therefore, there is a need to develop new ways of limiting acne exacerba-
tion during COVID-19 pandemic.
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mouth and nose, regardless of whether one is in an enclosed space or
not was announced.? As in Poland such a habit had practically never

At the beginning of 2020, after several cases of pneumonia of
unknown etiology had been detected in the city of Wuhan in China
with an increasing number of cases following in the consecutive days,
a coronavirus isolated from the respiratory tract of sick people was
found to be the cause of a new infectious disease, named COVID-
19. As the disease spread worldwide, the World Health Organisation
(WHO) made a recommendation, among others, to wear face masks
during contact with other people when it is not confirmed whether
they are uninfected.2 For most of the pandemic period in Poland, it
was not mandatory to wear a face mask in open spaces, however from
10th October 2020 till 15th May 2021 an obligation to cover the

occurred before, this was quite revolutionary for the society, as well
as for the people's skin.

Studies have already confirmed that wearing face masks shows a
negative impact on skin condition; it may cause itch or irritation, espe-
cially in people with atopy, previous skin lesions in covered face
regions or those who wear masks for prolonged time.* In Singapore, a
study conducted among health care workers during the outbreak of
SARS virus in 2003-2004 in order in investigate adverse skin reac-
tions to protective measures showed that the staff who used N95
masks for an average of 8 h a day reported numerous skin reactions

including acne, while staff using only surgical or paper masks reported
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no such symptoms.® Researchers in Thailand found a positive correla-
tion between covering nose and mouth with protective gear and skin
lesions occurrence, the most common of which was acne. In their
study, wearing surgical masks was associated with a higher risk of skin
symptoms than using material ones. Neglecting daily mask change
was also a significant risk factor, which dramatically increased the pos-
sibility of adverse facial skin effects.® Since the feeling of itching lead-
ing to scratching may result in the improper mask wearing, which is
associated with their reduced protective effectiveness, it is extremely
important to limit the occurrence of skin reactions as possible.” The
negative impact of certain skin lesions as acne on the psychosocial
state is also an important problem that cannot be ignored. Acne has
been shown to be associated with social isolation, self-esteem and
frequent feeling of shame.>1°

Wearing masks, by mechanical irritation of the facial skin, leads to
stimulation of the sebaceous glands and creates optimal conditions
for bacterial development (with raised temperature and humidity), as
well as minimizes the effect of UV radiation and other external factors
of bacteriostatic and bactericidal action, significantly increasing the
risk of acne exacerbation and/or onset.

We decided to investigate the impact of face masks on acne in
young adults during COVID-19 pandemic in Poland. To our knowl-
edge, the study was one of the first in Poland to examine the effects
of wearing masks on acne, not only its primary occurrence but also
worsening of an already existing condition. Some studies conducted
in Poland provide information on the use of masks by Poles, as well as
the effects of their use on the complexion. A study that was carried
out in April 2020, that is, at the beginning of the pandemic in Poland
on a group of young people aged 18-27, indicated that out of
876 people surveyed, only 7.7% reported itching of the skin, and only
0.9% reported skin irritation, in connection with wearing masks.!!
Another study, conducted during the second wave of COVID-19 tak-
ing place in October 2020, indicates that most young people living in
Poland complied with government regulations and used masks regu-
larly. Therefore, investigating the impact of their use on skin condition
could be an area of interest.*? In turn, yet another study conducted in
Poland in October 2020, indicated the existing problem of facial itch-
ing in relation to the use of masks during the COVID-19 pandemic
and the relationship between the type of masks used, the time they
were worn and the occurrence of itching.*® Due to the inconclusive
results found in forementioned studies, we decided to design a new
one. The aim of our study was to investigate the effect of wearing
masks not only on the initial occurrence of acne, but also on the wors-

ening of an already existing condition and to identify factor.

2 | METHODOLOGY

The study was conducted in Poland between 15th November and
18th December 2020. Data was collected via an online survey, cre-
ated using the application “Google Forms”. The survey had been con-
structed by the authors and contained 7 open-ended, 26 single-choice

and 3 multiple-choice questions concerning demographical data (age,

sex, place of living), healthstatus (previous diagnosis of acne made by
a physician, current treatment) and the questions related to the topic
of study. The questions focused on demographic data (age, sex, place
of residence), acne skin condition and factors that could make it worse
or better during the pandemic.

A link to the survey was distributed through social media
(Facebook service) in 25 public forums concerning higher education,
students' activities and the city of Katowice. Each of the participants
was asked to complete the survey only once. There was no time limit
for accessing the form. The inclusion criteria for the study included:
(1) completing the form, (2) being a young adult, (3) no current derma-
tological treatment, (4) living in Poland for at least 1 year. Young
adults were defined as men and women between 18 and 29 years of
age. Exclusion criteria included: (1) resigning from completing the sur-
vey at any stage, (2) not meeting the age criteria of a young adult,
(3) current dermatological treatment, (4) not living in Poland. Skin
decontamination was defined as using any additional agent (liquid, gel,
wipes) showing cleansing, antimicrobial, antiviral or antifungal activity
that was not a part of any dermatological treatment and was available
without prescription. The level of acne exacerbation was assessed
using 1-6 VAS scale, with 1 standing for mild and 6 for severe exacer-
bation. In order to analyze the results, Statistica 13.3 by StatSoft was
used (TIBCO Software Inc, Palo Alto, CA, USA); Chi? Fisher's exact
test and U Mann-Whitney test had been used in statistical analysis.
The level of statistical significance was established as p < 0.05.

3 | RESULTS

During 34 days, 1420 surveys were collected among the Polish popu-
lation in larger cities, namely Katowice, Cracow, Warsaw, Bydgoszcz
and Kielce. Statistics was performed by Statistica® 13.3.0 software
(TIBCO Software Inc, Palo Alto, CA, USA). Based on the response
time, age, gender, 42 cases of duplicate surveys were identified. From
the duplicate surveys, only ones containing the complete set of
responses were included, therefore 1274 completed surveys were
included in the final analysis. There were 183 male responders and
1091 females. Median age of responders was 22 years (range: 18-
29). The demographic characteristics of the investigated group are
presented in Table 1.

Acne flare was noticed significantly more often by women than
men (79.3% vs. 50.8%; p-value <0.001 %2 Fisher). As flare intensity
depended on gender, the majority of male patients (52.7%) experi-
enced moderate exacerbation, but almost equal number of women
noticed moderate (47.8%) or severe (46.9%) flare of the disease. Fre-
quency of acne lesions did not differ significantly between men and
women (p = 0.54 42 Fisher).

The exacerbation was found to be significantly more frequent in
patients practising disinfection of face masks both before and after its
use (Table 2). The practice of disinfection before as well as after its
use was equally frequent in both men and women (Table 1). The
majority of responders experienced acne flares when they wore face

masks at least once a week. Median daily duration of wearing a mask
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TAB LF 1 Demogr.aphlc and pa.tte.rn Men Women el
of wearing face covering characteristics
in the investigated population Number of responders 183 1091
Median age of responders 21 22 0.017
Noticed flare 93 (50.8%) 865 (79.3%) <0.001
Intensity of the flare
e Mild 12 (12.9%) 46 (5.3%) 0.005
e Moderate 49 (52.7%) 413 (47.8%)
e Severe 32 (34.4%) 406 (46.9%)
Type of acne
e Comedonal and papular 14 (29.2%) 165 (36.6%) 0.54
e Pustular 19 (39.6%) 171 (37.9%)
e Cystic 15 (31.3%) 115 (25.5%)
Disinfection of a face mask
o Before usage 10 (5.5%) 71 (6.5%) 0.74
o After usage 33 (18%) 208 (19.1%) 0.84
Face covering daily wearing rate (hours)
Median 4.5h 45h <0.001°
e <1h (9 3%) 72 (6.6%) <0.001
e 2-3h 4 (35.0%) 272 (24.9%)
e 4-5h 3 (34.4%) 372 (34.1%)
e 6-8h (15 9%) 224 (20.5%)
e >9h 10 (5.5%) 151 (13.8%)
Face covering type <0.001
e Synthetic-fiber garment 10 (5.5%) 11 (1.0%)
o Natural-fiber garment 5(2.7%) 14 (1.3%)
e Synthetic-fiber mask 10 (5.5%) 92 (8.4%)
e Natural-fiber mask 45 (24.6%) 334 (30.6%)
e FFP2/FFP3 19 (10.4%) 123 (11.3%)
e Surgical mask 90 (49.2%) 487 (44.6%)
e Visor 1(0.6%) 27 (2.5%)
e Other 3 (1.6%) 3 (0.3%)
New cosmetics 0 (21.9%) 517 (47.4%) <0.001

Note: x? Fisher.
2U Mann-Whitney.

was 4.5 h in both genders, but significantly (p < 0.001) greater number
of women wore it longer than 4-5 h when compared to men. Exacer-
bation of acne remained dependent on the duration of face mask
wearing (p = 0.002) (Table 2).

A diversity in choice of face covering was gender-dependent
(b < 0.001), however surgical mask was the most frequently chosen
face protection in both men (49.2%) and women (44.6%). Type of face
covering had no significant influence on the frequency of acne
flare (p = 0.61).

A change in daily skin routine, concerning products, was reported
by 47.4% of women and it was significantly more frequent than in
men (21.9%; p-value <0.001 ;(2 Fisher). The change of cosmetics was

not associated with more frequent flare of acne (p = 0.948 ;(2 Fisher).

4 | DISCUSSION

Our study shows a significant positive correlation between the use of

upper respiratory protective measures and the declared occurrence of

acneic skin lesions. The question about the genesis of this phenome-
non immediately arises. Therefore, we analyze possible causes of this
situation, and hypotheses concerning bacteriological and physiological

grounds will follow.

41 | Characteristics of respiratory protective
equipment use

Frequency and time of wearing face coverings remain an important
factor, affecting the acne flare. The results show that more than a half
of surveyed individuals reported that they wore masks on an everyday
basis, with more than 80% of respondents using them on weekdays.
No significant gender differences were observed for the number of
days per week on which masks were worn, the same with hourly dis-
tribution of the frequency of wearing masks during the day. However,
it can be noted that the majority of responders fall into two time
ranges, that is, 2-3 h or 4-5 h during the day. In general, women tend
to wear masks for more than 5 h a day, while in male part of the
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TABLE 2 Habits concerning face

Flare Without flare p-value .
mask wearing
Face mask disinfection
e Before its use 71 (87.7%) 10 (12.3%) 0.007
o Afterits use 206 (85.5%) 35 (14.5%) <0.001
Wearing duration (per week) <0.001
e Less than 1x/week 5 (41.7%) 7 (58.3%)
o 1-2x/week 33 (51.6%) 31 (48.4%)
o 3-4x/week 121 (78.1%) 34 (21.9%)
o 4-5x/week 54 (75.4%) 83 (24.6%)
e Everyday 545 (77.2%) 161 (22.8%)
Wearing duration (daily) 0.002
e <1h 55 (61.8%) 34 (38.2%)
e 2-3h 238 (70.8%) 98 (19.2%)
e 4-5h 339 (77.9%) 96 (22.1%)
e 6-8h 195 (77.1%) 58 (22.9%)
e >9h 131 (81.4%) 30 (18.6%)
Face covering type 0.61
e Garment 28 (70%) 12 (30%)
o Fiber mask 365 (75.9%) 116 (24.1%)
e FFP2/FFP3 106 (74.7%) 36 (25.3%)
e Surgical mask 430 (74.5%) 147 (25.5%)
e Visor and others 29 (85.3%) 5(14.7%)
Modification of applied cosmetics 0.948
e Change 418 (75.1%) 139 (25.0%)
e No change 540 (75.3%) 177 (24.7%)

Note: 42 Fisher.

sample there were more of those wearing masks for less than 2 h in a
day. There may be several reasons for this. One of them is the number
of men who work physically, that is, the percentage of men among
construction workers is much higher than the number of women,# it
was not controlled in the sample, however. In such conditions, people
often do not wear masks, claiming that it is uncomfortable and that it
does not allow them to work efficiently. Also, in Poland, according to
the Council of Ministers' decree of 26 February 2021, new rules on
mouth and nose covering have been in force since 27 February 2021,
according to which people performing professional activities such as
construction work in public buildings are exempted from the manda-
tory wearing of face masks.?> Secondly, in some studies it was shown
that women appear to be more aware of COVID-19 pandemics and
that the consequences of contracting the virus can often be tragic.
Therefore, women may have more tendencies toward using face
covers than men and to use this measure in order to protect them-

selves from coronavirus infection.

4.2 | Materials used in the respiratory protective
equipment production

Reusable masks made of cloth were primarily intended for people
who are not in the medical profession.!” According to our study,
521 people used this form of respiratory protection, of which

393 observed an exacerbation of skin lesions. Wearing a cloth face

mask leads to an increase in facial skin temperature and increased
sweating in this area, which resulted in creating a favorable microenvi-
ronment for microbial growth. In addition, as the production of
scarves and masks has not been regulated, there is no certainty that
all of the producers use skin-safe materials. The clothing industry uses
textile dyes that can cause allergic contact dermatitis, as well as ben-
zothiazole and its derivatives, that is, chemicals that contaminate
materials. The color of the mask is also important—dark colors can
lead to heat retention and increase the temperature inside the mask,
resulting in increased sweating and the natural skin microenvironment
disturbance. Mechanical acne resulting from the friction of the fabric
against the skin that occurs when masks are used can also be a cause
of exacerbations. Masks made of fabrics with fewer threads will con-
tribute more to increased friction against the skin, that is, irritation.*®
Face shields made from natural fibers such as cotton or linen are seen
as safer for the skin. These materials are more permeable to air, so
less heat and moisture is retained inside the mask and the skin stays
drier than with synthetic plastic face shields. Such face covers were
used by 398 people surveyed—296 of whom reported acne flare-ups
(74%). For those using synthetic plastic face covers, as many as 97 of
123 individuals reported acne exacerbation (79%). N95/FFP2 masks
that were used mainly by medical personnel, are made of polypropyl-
ene fabric.> Metal nose bridges, that are very common elements of
those, may contain nickel and cause contact dermatitis*®; the preser-
vatives (e.g., formaldehyde) contained in surgical and N95/FFP2

t19

masks, may also lead to i As early as 2006, a study by Foo et al.
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found that as many as 109 out of 307 (35.5%) subjects wearing
N95/FFP2 type of mask developed skin lesions in the form of inflam-
mation, redness and, most importantly, acne. It was hypothesized that
the rash and dermatitis could be linked to a contact reaction resulting
from the pressure exerted by the parts of the mask directly adjacent
to the face. Interestingly, the same study found that surgical mask
wearers did not report skin lesions.” In contrast to this findings,
among our respondents wearing FFP2 or FFP3 masks, as many as
106 out of 142 (74.648%) reported acne exacerbation, and among
those wearing surgical masks, 430 out of 577 (74.523%) experienced

skin lesion exacerbation.

4.3 | Skin exacerbation concerns mainly
papulopustular lesions

Obtained results indicate that the aggravation and/or formation of
new acneic lesions concern mainly papulopustular lesions. This leads
to an interpretation that there is a relationship between the wearing
of personal protective equipment and the occurrence of these partic-
ular lesions. It is very important not to underestimate such changes,
because they affect not only the condition of the patient's skin, but
also their psychological condition. Patients struggling with acne often
complain of reduced life quality, social alienation and depression, and
these problems are directly proportional to the severity of acne.?°
Increased sebum secretion and skin microbiome disturbance lead to
the formation of papulopustular lesions.?* The results of the study
indicate that wearing masks that contribute to mechanical irritation of
the facial skin, which has an effect on stimulating the sebaceous
glands, significantly increases the risk of exacerbation and occurrence
of new papulopustular lesions. The creation of optimal conditions for
bacterial growth while wearing face protection, that is, increased tem-
perature and humidity, is also of importance. While wearing masks,
the effect of UV radiation, which can have a bactericidal effect, is

minimized.

4.4 | Acne flare-ups versus reduced airflow and
favorable conditions for bacterial growth

In recent years, studies have been published concerning the factors
affecting the development of acne, which indicated higher incidence
rate in people living in high temperature and humidity regions com-
pared to cooler ones.?>?% While wearing a mask, one exhales air,
which is then condensed on the mask and skin surface. During pro-
longed, intensive work, thermoregulation, that is, sweating, is inevita-
ble. Sweat can affect the keratinocytes in the epidermis, including
those in the sebaceous glands that drain into the hair follicles, which
can lead them to close. The disturbance of facial skin hydration,?* as a
result of wearing a mask, can lead to pore closure.?® The skin temper-
ature also rises during mask wearing, along with the rate of sebum
secretion, which increases by 10% with each 1°C temperature rise.?®

This combination makes the skin under face mask moisture and warm,
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and the skin barrier disrupted, which creates conditions for bacterial
growth and results in acne exacerbation.>?® Facial skin dehydration
and excessive sebum production are factors that promote the prolifer-
ation of Cutibacterium acnes and Demodex folliculorum, leading to the
inflammatory reaction triggering and skin lesions formation.?*

According to the collected data, exacerbation of acneic lesions
occurred in as many as 93 out of 183 men (50.82%) and in 865 out of
1091 women (79.285%), using personal protective equipment cover-
ing the face (Table 1). Considering time the mask was worn, the exac-
erbation of skin lesions was reported by 55 out of 89 (61.798%)
responders, wearing it less than 1 hour per day, however these num-
bers increased significantly with each hour of face covering (Table 2).
At more than 9 h per day, exacerbation was already reported by
131 out of 161 subjects (81.366%).

Similar effects occurred considering mask wearing frequency dur-
ing the week. The greater the frequency of wearing face masks was,
the more frequent acne exacerbations were reported.

The type of protective equipment used to cover respondents'
faces seemingly is not of importance, as responders reported. There
was no correlation between the type of respiratory protection used

and the exacerbation.

4.5 | Use of visors—Cause or effect of lesions
exacerbation?

In addition to all kinds of masks, visors are used as personal protective
equipment. These are face shields usually made of polycarbonate, pro-
pionate or acetate.?® Two versions of visors are available—held on the
forehead, covering the whole face, and held on the nose and cheeks—
covering the nose and mouth. This gives protection not only against
inhalation of unwanted particles, but also against liquids entering the
eyes. The unquestionable advantages of this form of protection
against infection include easy disinfection, the fact that the material
from which the visor is made is impermeable to particles and, in the
case of full-face visors, protection of the organ of vision. In addition,
the face is not completely isolated from the environment—there is
ventilation between the face and the external environment, which
results in reduced absorption of the heat that is produced by the
face.?” Among medical staff, visors are mostly used in combination
with masks, which increases the chance of avoiding infection.?® Wear-
ing only a visor does not protect against it, due to the fact that smaller
particles, including viruses, that are airborne for long periods of time,

t.2? Among the responders, visor

can successfully pass underneath i
was indicated as one of face shields used, but only 28 people used it
as the most common protection against coronavirus. All of 28 had
acne lesions prior to the pandemic, and as many as 26 out of 28 peo-
ple reported aggravation of skin lesions, with more than half describ-
ing its severity as high. The reason for this may be that the visor,
although permeable to air, is attached constantly to one part of the
face—the forehead or the cheeks. This area remains constantly
pressed. This can lead to localized reduction in microcirculation,3°

mechanical damage’ and closure of the outlet of the follicular and
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sebaceous system,? which can result in exacerbation of acne lesions.
There is gentle movement of the strip on which the plexus is held and
simultaneous irritation of the skin, which may result in secondary bac-
terial infection®? or allergic contact dermatitis.3* As a result of friction,
blackheads break out, which can lead to mechanical acne.®® Although
the face does not remain completely covered as when using a mask,
there is no doubt that the temperature of the face is raised and the
speed of sebum secretion increases.?> The inside of the visor during
its' use can also become humid due to the steam created by air exha-
lation, which combined with the higher temperature creates an ideal
environment for the growth of unwanted bacterial microflora®® and
pore widening,* resulting in skin lesions.

Masks cover half of the face tightly, visors do not. When using
them, it is possible to touch any part of the face, which may be desir-
able in case of itching or fogging up of the inside when the desire to
rub off the steam occurs. Undisinfected hands transmit not only
SARS-CoV-2 but also any other bacteria that may be responsible for
acne.®

Disposable masks should be changed after each use® reusable
masks should be washed and scalded, and visors should be disin-
fected. This not only reduces the risk of infection with SARS-CoV-2,
but also with bacteria that can multiply on dirty surfaces.

There may be many causes of acne when using visors, but it is
important to note that compared to masks, airflow is allowed so
that there are fewer unfavorable conditions for bacterial growth.
Wearing masks very often has a negative effect on complexion®
and leads to an increased number of skin lesions, so it is possible
that during the study respondents used a visor as a substitute to
see if the facial skin would improve. During our study, a high inci-
dence of exacerbations in visor wearers was noted, but due to the
small number of respondents wearing them, no reliable conclusions
can be drawn. This situation requires further analysis on a larger
group of respondents. A scenario where the use of visors is not a
cause, but an effect of exacerbations of acne lesions, should also

be considered.

4.6 | Changes in skin care routine during pandemic
as a possible cause of skin exacerbations

For many years, certain cosmetics have been considered to be a risk
factor for acne formation. Particular substances may be comedogenic,
including lanolin, oleic acid and isopropyl myristate. Based on a study
conducted in India, it was noted that facial cosmetics can cause acne
formation or aggravate existing acne.3 In our study, a question was
asked regarding the effect of changing cosmetics on acne exacerba-
tion. 396 women, representing 76.6% of the total, who decided to use
different cosmetics during pandemic than before noticed an exacerba-
tion of acne lesions. This may be due to the fact that new products
designed for facial care, cleansing and protection contained sub-
stances mentioned above. However, a scenario where respondents
observed acne exacerbation and decided to change their skincare rou-

tine afterwards, is also possible.

It is important for people who are prone to skin lesions to obtain
information on skin care regimens before using new products. It has
been documented that with the use of recommended products and an
appropriate regimen, the skin does not become irritated and lesions
are not exacerbated®” This also reduces the number of ill-considered
changes in skincare routine, which may contribute to a decrease in

the number of acne exacerbations.®®

5 | CONCLUSIONS

The results of the study may confirm the hypothesis and that wearing
masks may be associated with an increased risk of skin lesions, which
are significantly more frequent and more severe in women than in
men. Due to the universal obligation to wear masks in Poland,®’ this
phenomenon has probably already led to a significant burden on der-
matological care. Lesions are significantly more frequent and more
severe in women than in men.*® When analyzing the type of acne
exacerbations, a predominance of papulopustular lesions was
observed, which is most likely directly related to the studied fac-
tors.21*! Another conclusion is that more frequent wearing of respira-
tory protection measurements (as number of days per week)
significantly translates into acne exacerbation, however the time of
hours per day masks were worn had no effect on skin deterioration in
women. This allows us to put forward a hypothesis, yet to be tested
further, that accumulating activities through which one is obliged to
use masks in a few days per week is likely to reduce the worsening of
acne lesions. Our study also investigated the effect of decontaminat-
ing the face before and after wearing masks, as well as changing skin-
care routine. It cannot be determined from this study whether
changing cosmetic products and the initiation of facial decontamina-
tion before and after wearing masks occurred first, and only then did
the exacerbations occur, or whether these events occurred in reverse.
The effect of the type of mask and what fiber it is made of on skin
exacerbation are noteworthy and may become the subject of further
research. All above conclusions and collected data pose useful content
for the future, as with the recent spread of Monkeypox a risk of

another pandemic looms over the world.

6 | LIMITATIONS

This study also has its limitations. The main one is that often acne
lesions were self-diagnosed by the study participants. It is therefore
probable that these were not acne lesions but other dermatological
disorders. Secondly, also exacerbations and flare-ups of acne skin con-
dition were recognized by the respondents themselves, thus the
results may be somehow biased.

AUTHOR CONTRIBUTIONS
Stanistaw Anczyk, Maciej Stepien, Michat Raczynski, Adam Anczyk,
Maja Wozniakowska, Bartosz Miziotek conceived and designed the

analysis. Stanistaw Anczyk, Maciej Stepien, Michat Raczynski, Adam



ANCZYK ET AL.

Anczyk, Maja Wozniakowska collected the data. Stanistaw Anczyk,

Maciej Stepien, Michat Raczynski, Adam Anczyk, Maja Wozniakowska,

Bartosz Miziotek, Karina Polak contributed data or analysis tools. Bar-

tosz Miziotek performed the analysis. Stanistaw Anczyk, Maciej

Stepien, Michat Raczynski, Adam Anczyk, Maja Wozniakowska, Karina

Polak, Beata Bergler-Czop wrote the paper.

CONFLICT OF INTEREST

The authors declare no potential conflict of interest.

DATA AVAILABILITY STATEMENT
The data that support the findings of this study are available from the

corresponding author upon reasonable request.

ORCID

Bartosz Miziotek

Karina Polak

https://orcid.org/0000-0001-8388-4419
https://orcid.org/0000-0001-7785-5427

REFERENCES

1.

10.

11.

12.

Sohrabi C, Alsafi Z, O'Neill N, et al. World Health Organization
declares global emergency: a review of the 2019 novel coronavi-
rus (COVID-19) [published correction appears in Int J Surg.
2020 May;77:217]. Int J Surg. 2020;76:71-76. doi:10.1016/j.ijsu.
2020.02.034

WHO (World Health Organization). Advice for the public on COVID-
19 - World Health Organization. Accessed January 21, 2020. https://
www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-
for-public

Pacjent. Kiedy nosi¢ maseczke?. Pacjent. 2020. Accessed January
21, 2021. https://pacjent.gov.pl/aktualnosc/kiedy-nosic-maseczke
Szepietowski JC, Matusiak &, Szepietowska M, Krajewski PK,
Biatynicki-Birula R. Face mask-induced itch: a self-questionnaire study
of 2,315 responders during the COVID-19 pandemic. Acta Derm
Venereol. 2020;100(10):adv00152. doi:10.2340/00015555-3536

Foo CC, Goon AT, Leow YH, Goh CL. Adverse skin reactions to per-
sonal protective equipment against severe acute respiratory
syndrome—a descriptive study in Singapore. Contact Dermatitis.
2006;55(5):291-294. doi:10.1111/j.1600-0536.2006.00953.x
Techasatian L, Lebsing S, Uppala R, et al. The effects of the face mask on
the skin underneath: a prospective survey during the COVID-19 pan-
demic. J Prim Care Community Health. 2020;11:2150132720966167. doi:
10.1177/2150132720966167

Ngonghala CN, Iboi EA, Gumel AB. Could masks curtail the post-
lockdown resurgence of COVID-19 in the US? Math Biosci. 2020;329:
108452. doi:10.1016/j.mbs.2020.108452

Kulthanan K, Jiamton S, Kittisarapong R. Dermatology life quality
index in Thai patients with acne. Siriraj Med J. 2007;58(12):3-7.

Magin P, Adams J, Heading G, Pond D, Smith W. Psychological
sequelae of acne vulgaris: results of a qualitative study. Can Fam Phy-
sician. 2006;52(8):978-979.

Hazarika N, Archana M. The psychosocial impact of acne vulgaris.
Indian J Dermatol. 2016;61(5):515-520. doi:10.4103/0019-5154.
190102

Matusiak &, Szepietowska M, Krajewski P, Biatynicki-Birula R,
Szepietowski JC. Inconveniences due to the use of face masks during
the COVID-19 pandemic: a survey study of 876 young people. Der-
matol Ther. 2020;33(4):e13567. doi:10.1111/dth.13567

Reszke R, Szepietowska M, Krajewski PK, Matusiak &, Biatynicki-
Birula R, Szepietowski JC. Face mask usage among young polish

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

DERMATOLOGIC 70f8
MRS WiLEY-L

people during the COVID-19 epidemic—an evolving scenario. Health-
care (Basel). 2021;9(6):638. doi:10.3390/healthcare9060638
Krajewski PK, Matusiak t, Szepietowska M, Biatynicki-Birula R,
Szepietowski JC. Increased prevalence of face mask-induced itch in
health care workers. Biology (Basel). 2020;9(12):451. Published 2020
Dec 7. doi:10.3390/biology9120451

Kobiety i mezczyzni na rynku pracy; 2018. Accessed February,
20, 2020. https://stat.gov.pl/obszary-tematyczne/rynek-pracy/
opracowania/kobiety-i-mezczyzni-na-rynku-pracy-2018,1,7.html

Accessed February, 20, 2020. https://dziennikustaw.gov.pl/
D2021000036701.pdf
Accessed February, 20, 2020. https://www.sciencedaily.com/

releases/2020/10/201007182331.htm

Accessed  April 09, 2020. https://www.gov.pl/web/zdrowie/
zalecenia-krajowego-konsultanta-w-dziedzinie-chorob-zakaznych-
dotyczace-stosowania-srodkow-ochrony-osobistej

Teo WL. The “Maskne” microbiome—pathophysiology and therapeu-
tics. Int J Dermatol. 2021;60(7):799-809. doi:10.1111/ijd.15425

Giil U. COVID-19 and dermatology. Turk J Med Sci. 2020;50(8):1751-
1759. doi:10.3906/sag-2005-182

Tasoula E, Gregoriou S, Chalikias J, et al. The impact of acne vulgaris
on quality of life and psychic health in young adolescents in Greece.
Results of a population survey. An Bras Dermatol. 2012;87(6):862-
869. doi:10.1590/s0365-05962012000600007

Lee YB, Byun EJ, Kim HS. Potential role of the microbiome in acne: a
comprehensive review. J Clin Med. 2019;8(7):987. doi:10.3390/
jcm8070987

Dreno B, Shourick J, Kerob D, Bouloc A, Taieb C. The role of expo-
some in acne: results from an international patient survey. J Eur Acad
Dermatol Venereol. 2020;34(5):1057-1064. doi:10.1111/jdv.16119
Han C, Shi J, Chen Y, Zhang Z. Increased flare of acne caused by long-
time mask wearing during COVID-19 pandemic among general popula-
tion. Dermatol Ther. 2020;33(4):e13704. doi:10.1111/dth.13704
Damiani G, Gironi LC, Grada A, et al. COVID-19 related masks
increase severity of both acne (maskne) and rosacea (mask rosacea):
multi-center, real-life, telemedical, and observational prospective
study. Dermatol Ther. 2021;34(2):e14848. doi:10.1111/dth.14848
Cunliffe WJ, Burton JL, Shuster S. The effect of local temperature
variations on the sebum excretion rate. Br J Dermatol. 1970;83(6):
650-654. doi:10.1111/j.1365-2133.1970.tb15759.x

Beckerdite K. Eye & face protection: overcome the challenges to
using faceshields. Ind Hyg Saf News. 2012;46(9):1-30. Accessed
November 20, 2020. http://www.ishn.com/articles/94033-eye—
face-protection

Roberge RJ. Face shields for infection control: a review. J Occup Envi-
ron Hyg. 2016;13(4):235-242. doi:10.1080/15459624.2015.1095302
Shoham S, Acuna-Villaorduna C, Cotton M, Hardwick M. Comparison
of Protection against Ocular Contamination with Disposable Eyewear
Products. Washington Hospital Center; 2016.

Lindsley WG, Noti JD, Blachere FM, Szalajda JV, Beezhold DH. Effi-
cacy of face shields against cough aerosol droplets from a cough sim-
ulator. J Occup Environ Hyg. 2014;11(8):509-518. doi:10.1080/
15459624.2013.877591

Yan Y, Chen H, Chen L, et al. Consensus of Chinese experts on pro-
tection of skin and mucous membrane barrier for health-care workers
fighting against coronavirus disease 2019. Dermatol Ther. 2020;33(4):
€13310. doi:10.1111/dth.13310

Tan KT, Greaves MW. N95 acne. Int J Dermatol. 2004;43(7):522-523.
doi:10.1111/j.1365-4632.2004.02338.x

Tuchendler E, Lelonek E, Biata M, Rymer W. Powiktania skérne u per-
sonelu medycznego dtugotrwale stosujacego srodki ochrony indywi-
dualnej przed zakazeniami. Med Pr. 2020;6:34-35.

Bhoyrul B, Lecamwasam K, Wilkinson M, et al. A review of non-glove
personal protective equipment-related occupational dermatoses


https://orcid.org/0000-0001-8388-4419
https://orcid.org/0000-0001-8388-4419
https://orcid.org/0000-0001-7785-5427
https://orcid.org/0000-0001-7785-5427
info:doi/10.1016/j.ijsu.2020.02.034
info:doi/10.1016/j.ijsu.2020.02.034
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/advice-for-public
https://pacjent.gov.pl/aktualnosc/kiedy-nosic-maseczke
info:doi/10.2340/00015555-3536
info:doi/10.1111/j.1600-0536.2006.00953.x
info:doi/10.1177/2150132720966167
info:doi/10.1016/j.mbs.2020.108452
info:doi/10.4103/0019-5154.190102
info:doi/10.4103/0019-5154.190102
info:doi/10.1111/dth.13567
info:doi/10.3390/healthcare9060638
info:doi/10.3390/biology9120451
https://stat.gov.pl/obszary-tematyczne/rynek-pracy/opracowania/kobiety-i-mezczyzni-na-rynku-pracy-2018,1,7.html
https://stat.gov.pl/obszary-tematyczne/rynek-pracy/opracowania/kobiety-i-mezczyzni-na-rynku-pracy-2018,1,7.html
https://dziennikustaw.gov.pl/D2021000036701.pdf
https://dziennikustaw.gov.pl/D2021000036701.pdf
https://www.sciencedaily.com/releases/2020/10/201007182331.htm
https://www.sciencedaily.com/releases/2020/10/201007182331.htm
https://www.gov.pl/web/zdrowie/zalecenia-krajowego-konsultanta-w-dziedzinie-chorob-zakaznych-dotyczace-stosowania-srodkow-ochrony-osobistej
https://www.gov.pl/web/zdrowie/zalecenia-krajowego-konsultanta-w-dziedzinie-chorob-zakaznych-dotyczace-stosowania-srodkow-ochrony-osobistej
https://www.gov.pl/web/zdrowie/zalecenia-krajowego-konsultanta-w-dziedzinie-chorob-zakaznych-dotyczace-stosowania-srodkow-ochrony-osobistej
info:doi/10.1111/ijd.15425
info:doi/10.3906/sag-2005-182
info:doi/10.1590/s0365-05962012000600007
info:doi/10.3390/jcm8070987
info:doi/10.3390/jcm8070987
info:doi/10.1111/jdv.16119
info:doi/10.1111/dth.13704
info:doi/10.1111/dth.14848
info:doi/10.1111/j.1365-2133.1970.tb15759.x
http://www.ishn.com/articles/94033-eye%E2%80%94face-protection
http://www.ishn.com/articles/94033-eye%E2%80%94face-protection
info:doi/10.1080/15459624.2015.1095302
info:doi/10.1080/15459624.2013.877591
info:doi/10.1080/15459624.2013.877591
info:doi/10.1111/dth.13310
info:doi/10.1111/j.1365-4632.2004.02338.x

80of 8 DERMATOLOGIC
e L wiLe Y- [

34.
35.
36.

37.

38.

ANCZYK ET AL.

reported to EPIDERM between 1993 and 2013. Contact Dermatitis.
2019;80(4):217-221. doi:10.1111/cod.13177

Kim J, Yoo S, Kwon OS, Jeong ET, Lim JM, Park SG. Influence of quar-
antine mask use on skin characteristics: one of the changes in our life
caused by the COVID-19 pandemic. Skin Res Technol. 2021;27(4):
599-606. doi:10.1111/srt.12992

Kantor J. Behavioral considerations and impact on personal protec-
tive equipment use: early lessons from the coronavirus (COVID-19)
pandemic. J Am Acad Dermatol. 2020;82(5):1087-1088. doi:10.1016/
j.jaad.2020.03.013

George RM, Sridharan R. Factors aggravating or precipitating acne in
Indian adults: a hospital-based study of 110 cases. Indian J Dermatol.
2018;63(4):328-331. doi:10.4103/ijd.lIJD_565_17

Del Rosso JQ, Brandt S. The role of skin care as an integral compo-
nent in the management of acne vulgaris: part 2: tolerability and per-
formance of a designated skin care regimen using a foam wash and
moisturizer SPF 30 in patients with acne vulgaris undergoing active
treatment. J Clin Aesthet Dermatol. 2013;6(12):28-36.

Dall'oglio F, Tedeschi A, Fabbrocini G, Veraldi S, Picardo M, Micali G.
Cosmetics for acne: indications and recommendations for an

39.

40.

41.

evidence-based approach. G Ital Dermatol Venereol. 2015;150(1):
1-11.

Accessed July 23, 2020. https://isap.sejm.gov.pl/isap.nsf/DocDetails.
xsp?id=WDU20200000658

Singam V, Rastogi S, Patel KR, Lee HH, Silverberg JI. The mental
health burden in acne vulgaris and rosacea: an analysis of the US
National Inpatient Sample. Clin Exp Dermatol. 2019;44(7):766-772.
doi:10.1111/ced.13919

Mills OH Jr, Kligman A. Acne mechanica. Arch Dermatol. 1975;111(4):
481-483.

How to cite this article: Anczyk S, Stepien M, Raczynski M,
et al. The impact of face masks on acne-prone skin in Polish
young adults during COVID-19 pandemic. Dermatologic
Therapy. 2022;e15922. doi:10.1111/dth.15922


info:doi/10.1111/cod.13177
info:doi/10.1111/srt.12992
info:doi/10.1016/j.jaad.2020.03.013
info:doi/10.1016/j.jaad.2020.03.013
info:doi/10.4103/ijd.IJD_565_17
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20200000658
https://isap.sejm.gov.pl/isap.nsf/DocDetails.xsp?id=WDU20200000658
info:doi/10.1111/ced.13919
info:doi/10.1111/dth.15922

	The impact of face masks on acne-prone skin in Polish young adults during COVID-19 pandemic
	1  INTRODUCTION
	2  METHODOLOGY
	3  RESULTS
	4  DISCUSSION
	4.1  Characteristics of respiratory protective equipment use
	4.2  Materials used in the respiratory protective equipment production
	4.3  Skin exacerbation concerns mainly papulopustular lesions
	4.4  Acne flare-ups versus reduced airflow and favorable conditions for bacterial growth
	4.5  Use of visors-Cause or effect of lesions exacerbation?
	4.6  Changes in skin care routine during pandemic as a possible cause of skin exacerbations

	5  CONCLUSIONS
	6  LIMITATIONS
	AUTHOR CONTRIBUTIONS
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


