Ann Dermatol. 2024 Apr;36(2):81-90
https://doi.org/10.5021/ad.23.061
pISSN 1013-9087-eISSN 2005-3894

ANNALS of
DERMATOLOGY

A

Original Article

‘ '.) Check for updates ‘

Received: Aug 2, 2023
Revised: Oct 10, 2023
Accepted: Nov 8, 2023
Published online: Jan 30, 2024

Corresponding Author:

Mi Woo Lee

Department of Dermatology, Asan Medical
Center, University of Ulsan College of
Medicine, 88 Olympic-ro 43-gil, Songpa-gu,
Seoul 05505, Korea.

Email: miumiu@amc.seoul.kr

© 2024 The Korean Dermatological
Association and The Korean Society for
Investigative Dermatology

This is an Open Access article distributed
under the terms of the Creative Commons
Attribution Non-Commercial License (https://
creativecommons.org/licenses/by-nc/4.0/)
which permits unrestricted non-commercial
use, distribution, and reproduction in any
medium, provided the original work is properly
cited.

https://anndermatol.org

Facial Dermatoses Associated With
Mask-Wearing in the COVID-19 Era:

A Nationwide, Cross-Sectional,
Multicenter, Questionnaire-based Study

1, Joo Yeon Ko
%, Kui Young Park

2, Kwang Joong Kim @ 3,
5, Mi Youn Park @7,

?, Min Kyung Shin @ '°, Hyo Hyun Ahn @ ",
3, Hee Jung Lee (® ™, Min Soo Jang (© *,

7, Yu Sung Choi @ , You Won Choi © ™,

Myoung Eun Choi @', Woo Jin Lee
Jung Eun Kim @ *, Hei Sung Kim
Dae Hun Suh @ &, Kihyuk Shin
Weon Ju Lee (» 2, Jee Bum Lee
Seung Hyun Cheong @ ', Soyun Cho
Hoon Choi @ 2°, Mi Woo Lee ('

'Department of Dermatology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

’Department of Dermatology, Hanyang University Hospital, Hanyang University College of Medicine, Seoul,
Korea

*Department of Dermatology, Hallym University Sacred Heart Hospital, Anyang, Korea

“Department of Dermatology, Soonchunhyang University Cheonan Hospital, Soonchunhyang University
College of Medicine, Cheonan, Korea

*Department of Dermatology, Incheon St. Mary’s Hospital, The Catholic University of Korea, Seoul, Korea

®Departments of Dermatology, Chung-Ang University Hospital, Chung-Ang University College of Medicine,
Seoul, Korea

"Department of Dermatology, National Medical Center, Seoul, Korea

8Department of Dermatology, Seoul National University Hospital, Seoul National University College of
Medicine, Seoul, Korea

°Department of Dermatology, Pusan National University Yangsan Hospital, Yangsan, Korea

“Department of Dermatology, Kyung Hee University Hospital, Kyung Hee University College of Medicine,
Seoul, Korea

"Department of Dermatology, Korea University College of Medicine, Seoul, Korea

Department of Dermatology, Kyungpook National University School of Medicine, Daegu, Korea

*Department of Dermatology, Chonnam National University Medical School, Gwangju, Korea

“Department of Dermatology, CHA Bundang Medical Center, CHA University School of Medicine,
Seongnam, Korea

*Department of Dermatology, Kosin University College of Medicine, Busan, Korea

*Department of Dermatology, Konyang University Hospital, Konyang University College of Medicine,
Daejeon, Korea

"Department of Dermatology, Seoul Metropolitan Government-Seoul National University Boramae Medical
Center, Seoul, Korea

®Department of Dermatology, Soonchunhyang University Seoul Hospital, Soonchunhyang University
College of Medicine, Seoul, Korea

“Department of Dermatology, Ewha Womans University College of Medicine, Seoul, Korea

Department of Dermatology, Chosun University College of Medicine, Gwangju, Korea

ABSTRACT

Background: Daily usage of facial masks during coronavirus disease 2019 pandemic influ-
enced on facial dermatoses.

Objective: This study investigated the impact of mask-wearing habits on facial dermatoses.
Methods: A nationwide, observational, questionnaire-based survey was conducted from July
through August 2021, involving 20 hospitals in Korea.

Results: Among 1,958 facial dermatoses, 75.9% of patients experienced aggravation or
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development of new-onset facial dermatoses after wearing masks.
In aggravated or newly developed acne patients (543 out of 743),
associated factors were healthcare provider, female gender, and
a long duration of mask-wearing. Irritating symptoms, xerosis,
and hyperpigmentation were more frequently observed in this
group. Aggravated or newly developed rosacea patients (515 out of
660) were likely to be female, young, and have a long duration of
mask-wearing per day. Seborrheic dermatitis patients who expe-
rienced aggravation or de novo development (132 out of 184) were
younger, and they more frequently involved the chin and jaw in ad-
dition to the nasolabial folds and both cheeks. Contact dermatitis
patients (132 out of 147) with aggravation or de novo development
tended to be female, involve both cheeks, and complain of pruri-
tus. Aggravated or newly developed atopic dermatitis patients (165
out 0f224) were more likely to be female, and had a higher baseline
investigator global assessment score before mask-wearing.

Conclusion: Clinical features and factors related to aggravation
were different according to the types of facial dermatoses.

Keywords: Acne vulgaris; Atopic dermatitis; Contact dermatitis;
Masks; Rosacea

INTRODUCTION

The unprecedented coronavirus disease 2019 (COVID-19) pan-
demic has changed our daily routine significantly. A variety of
non-pharmaceutical interventions (NPIs), including social dis-
tancing, lockdown measures, and mask-wearing have been ad-
opted worldwide™*. Despite ongoing debate of the cost-effective-
ness of such public health measures, wearing personal protective
equipment (PPE), such as facial masks, is considered important
for containing the virus and is recommended in most countries"’.
In Korea, the use of facial hygienic masks has been mandatory in
public places since February 2020°.

In dermatology practice, physicians have encountered patients
who developed de novo facial dermatoses or experienced aggrava-
tion of pre-existing diseases after prolonged and frequent wearing
of masks. A previous survey-based study conducted in Thailand
revealed that adverse cutaneous reactions associated with facial
mask use were observed in 54.5% of patients, with acne (39.9%)
being the most common adverse skin reaction, followed by facial
rashes (18.4%) and itching (15.6%)’. Moreover, previous studies
have reported flare-ups or new-onset acne, rosacea, contact der-
matitis, and seborrheic dermatitis®®. A variety of factors, such as
changes in the skin microbiome, mechanical irritation, increased
skin temperature, along with sweat retention and chemical expo-
sure, are suggested mechanisms underlying the aggravation or de-
velopment of mask-associated facial dermatoses™ .

https://anndermatol.org

Although previous case reports and case series have demon-
strated a substantial influence of mask-wearing on each disease
entity, there have been few integrated analyses of the impact of
mask-wearing habits on facial dermatoses. Therefore, this study
investigated the influence of protective facial mask-wearing on
facial dermatosis development and aggravation, and compared
aggravating factors, symptoms, and locations associated with
each encountered type of eruption.

MATERIALS AND METHODS

Study design and patients

This multicenter, observational, questionnaire-based survey was
conducted from July through August 2021, involving the derma-
tology departments of 20 tertiary or university hospitals in the
Republic of Korea. Patients from the general public with facial
dermatoses who visited these departments were included in the
analysis. The specific inclusion criteria were the presence of fa-
cial dermatological disease, ability to understand and answer the
survey questions, and having worn facial masks since the begin-
ning of COVID-19 pandemic. There were no limitations in terms
of sex, age, or disease entities.

Questionnaire

Patient characteristics (e.g., age at the time of survey comple-
tion, sex, Fitzpatrick skin type) and clinical features (e.g., type of
facial dermatosis, time to diagnosis, disease severity, and thera-
peutic history) were recorded by dermatologists. If several facial
dermatoses were present in the same patient, they were docu-
mented separately. Regarding disease severity, the investigator
global assessment (IGA) scale—from O (clear), 1 (almost clear), 2
(mild), 3 (moderate), to 4 (severe)—was adopted. Patients were
asked about the frequency and duration of mask-wearing, type of
masks, mask-changing frequency, and cleaning methods. Multi-
ple choice questionnaire items included whether patients expe-
rienced aggravation or de novo development of facial dermatoses,
occupation, history of allergic contact dermatitis, aggravated
facial parts, and symptoms after wearing masks. Short-answer
questions queried the mean time required for aggravation per
day or the mean number of days required for aggravation per
week. We defined “healthcare workers” as any persons serving in
a healthcare setting who have the potential for direct or indirect
exposure to patients, including doctors, nurses, assistant nurses,
medical technologists, and administrative staff. Questionnaire is
presented in Supplementary Data 1.

Statistical analysis
Statistical analysis was conducted using SPSS Statistics for
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Windows, version 21.0 (IBM Corp., Armonk, NY, USA). p-values
<0.05 were considered statistically significant. Comparisons be-
tween groups of patients classified according to disease entity
were performed using the y? test and Fisher’s exact test for cate-
gorical variables and t-tests and one-way analysis of variance for
continuous variables. Univariable and multivariable logistic re-
gression were used to analyze factors associated with aggravation
of de novo development of each type of facial dermatosis.

Ethics statement

This research protocol was approved by the Institutional Review
Board (IRB) of Asan Medical Center and the IRBs of every hospi-
tal participated in this study (IRB approval No. 2021-0764). All pa-
tients voluntarily participated in this survey, and written informed
consent was obtained from patients (or guardians of minors who
were included in the study) after full explanation of the study.

RESULTS

Patient demographics

Patient demographics are summarized in Table 1. A total of
1,931 participants reported 1958 facial dermatoses, namely acne
(n=743), rosacea and perioral dermatitis (n=660), seborrheic
dermatitis (n=184), contact dermatitis (n=147), and atopic der-
matitis (n=224). The mean patient age was 34.7 years (range,
3-86), and the male-to-female ratio was 1:2.03. The mean IGA
score, as assessed by dermatologists at the time of the visits
during which participants completed questionnaires, was 2.23.
Healthcare workers accounted for 9.6% of the study sample.
After wearing masks, 423 patients (21.6%) developed de novo fa-
cial dermatoses, and among 1,535 participants with pre-existing
dermatoses, 1,064 (69.3%) reported aggravations. Overall, 1,487
patients (75.9%) experienced aggravation of pre-existing der-
matoses or development of new-onset facial dermatoses after
wearing masks. The new, first-time eruptions were 145 (19.5%),
162 (24.5%), 23 (12.5%), 71 (48.3%), and 22 (9.8%) cases of acne,
rosacea, seborrheic dermatitis, contact dermatitis, and atopic
dermatitis, respectively. Additionally, 398 (53.6%), 353 (53.5%),
109 (59.2%), 61 (41.5%), and 143 (63.8%) cases were aggravat-
ed, respectively. Compared with the other dermatoses, contact
dermatitis was diagnosed among a significantly higher percent-
age of patients with aggravation or de novo development after
mask-wearing (p<0.001) (Table 1).

Patient characteristics and mask-wearing habits of
aggravated or de novo facial dermatoses

Table 2 summarizes the patient characteristics and the mask-wear-
ing habits of each type of reported facial dermatosis. Aggravation
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or de novo development was frequently observed among wom-
en (acne: 63.6% vs. 45.2%, p<0.001; rosacea: 83.5% vs. 68.3%,
p<0.001; seborrheic dermatitis: 64.4% vs. 38.1%, p=0.042; contact
dermatitis: 88.5% vs. 60.0%, p=0.009; atopic dermatitis: 55.8%
vs. 32.2%, p=0.002). Younger age was associated with aggravation
or de novo development of rosacea (40.7 vs. 45.2, p=0.002) and
seborrheic dermatitis (39.9 vs. 46.1, p=0.021). Patients with ag-
gravated or newly developed cases of all types of facial dermatoses
reported higher patient-measured IGA scores after mask wearing
(acne: 2.85 vs. 1.68, p<0.001; rosacea: 3.00 vs. 1.79, p<0.001; seb-
orrheic dermatitis: 2.82 vs. 1.58, p<0.001; contact dermatitis: 2.73
vs. 1.79, p=0.024; atopic dermatitis: 2.87 vs. 1.59, p<0.001), while
the baseline patient-measured IGA score before mask-wearing
was higher only in patients with aggravated or newly developed
atopic dermatitis (1.85 vs. 1.47, p=0.040). In acne patients, those
who experienced aggravation or de novo development of acne af-
ter wearing facial masks tended to wear masks for a longer peri-
od per day (41.0% vs. 27.5% of patients wore masks more than or
equal to 8 hours, p<0.001), wear masks more frequently per week
(88.2% vs. 81.0% of patients wore masks more than 3 times per
week, p=0.023), and more commonly worked at healthcare cen-
ters (16.4% vs. 4.6%, p<0.001). On the other hand, the duration
of mask-wearing per day, frequency of mask-wearing per week,
and occupation were not associated with aggravation or new de-
velopment of rosacea, seborrheic dermatitis, contact dermatitis,
or atopic dermatitis. In addition, the frequency of mask-changing
and the mask type were not correlated with aggravation or the new
development of all facial dermatoses, except for seborrheic derma-
titis patients who wore a KF90/KF94/N95 less frequently (38.9%
vs. 59.6%, p=0.011) in aggravated or newly developed cases.

Comparison of aggravated location and symptoms
associated with each facial dermatosis

Table 3 and Fig. 1 summarize the specific facial sites as well as
the signs and symptoms associated with the aggravation or new
development of each facial dermatosis. Both cheeks were asso-
ciated with aggravation or the new development of all facial der-
matosis. The nose bridge and lip were related to aggravated or
newly developed cases of acne (20.6% vs. 12.7%, p=0.028) and
atopic dermatitis (7.6% vs. 0.0%, p=0.039), respectively. Nasola-
bial folds and jaw involvement were more frequently observed in
aggravated or newly developed acne (32.3% vs. 16.9%, p<0.001
and 38.4% vs. 15.1%, p<0.001, respectively), seborrheic der-
matitis (50.0% vs. 17.6%, p<0.001 and 15.7% vs. 3.9, p=0.030,
respectively), and atopic dermatitis (24.5% vs. 8.9%, p=0.013
and 35.0% vs. 3.6%, p<0.001). Chin involvement was associated
with acne (58.4% vs. 28.4%, p<0.001), rosacea (42.1% vs. 18.8%,
p<0.001), seborrheic dermatitis (42.2% vs. 19.6%, p=0.004), and
atopic dermatitis (39.5% vs. 10.7%, p<0.001). Lastly, aggravation
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Table 1. Demographics of total facial dermatoses patients, aggravated or newly developed facial dermatoses cases, and patients who experienced neither
aggravation of pre-existing dermatoses nor de novo development after mask-wearing

Clinical parameters Total facial Aggravated or newly developed Neither aggravation of pre-existing p-value
dermatoses cases (n=1,487) dermatoses nor de novo development
(n=1,958) after mask-wearing (n=471)
Sex <0.001
Men 643 (32.8) 416 (28.1) 297 (48.5)
Women 1,306 (66.7) 1,065 (71.9) 241 (51.5)
Age (yr) 0.003
Range 3-86 3-86 12-83
Mean + SD 34.7+14.7 34.2+14.1 36.5+16.3
Fitzpatrick skin type 0.464
3 1,044 (53.3) 805 (55.0) 239 (51.7)
4 869 (44.4) 649 (44.3) 290 (47.6)
5 13(0.7) 10(0.7) 3(0.6)
Disease entity Newly developed  Aggravated
Acne 743 145 (19.5) 398 (53.6) 200 (26.9) 0.065
Rosacea 660 162 (24.5) 353 (53.5) 145 (22.0) 0.057
Seborrheic dermatitis 184 23 (12.5) 109 (59.2) 52 (28.3) 0.225
Contact dermatitis 147 71 (48.3) 61 (41.5) 15 (10.2) <0.001
Atopic dermatitis 224 292 (9.8) 143 (63.8) 59 (26.3) 0.519
IGA score assessed by dermatologists 2.23+0.9 2.23+0.9 2.921+0.9 0.350
IGA score assessed by patients before mask-wearing 1.66+1.1 1.68+1.0 1.62+1.2 0.178
IGA score assessed by patients after mask-wearing 2.61+1.1 2.89+0.9 1.69+1.2 <0.001
Therapeutic history
Oral medication 1,642 (83.9) 1,239 (83.3) 403 (85.7) 0.281
Topical treatment 1,332 (68.0) 985 (66.2) 347 (73.7) 0.005
Laser treatment 303 (15.5) 216 (14.5) 87 (18.8) 0.048
Others 267 (13.6) 197 (13.2) 70 (15.3) 0.392
Healthcare worker 188 (9.6) 167 (11.4) 21 (4.5) <0.001
Duration of mask-wearing per day <0.001
<4 hr 640 (32.7) 449 (30.3) 191 (40.6)
4-8 hr 701 (35.8) 540 (36.4) 161 (34.2)
>8 hr 614 (31.4) 495 (33.4) 119 (25.3)
Frequency of mask-wearing per week 0.188
0-3 days 3924 (16.5) 235 (15.8) 89 (18.9)
3-6 days 684 (34.9) 539 (35.8) 152 (32.3)
7 days (everyday) 947 (48.4) 717 (48.3) 230 (48.8)
Frequency of changing mask 0.027
Everyday 923 (47.1) 708 (47.8) 215 (45.6)
2-3 days 978 (49.9) 742 (50.1) 236 (50.1)
>4 days 50 (2.6) 30 (2.0) 20 (4.9)
Mask type (multiple choice)
Surgical mask 678 (34.8) 517 (34.8) 161 (34.3) 0.795
Cotton mask 465 (23.8) 367 (24.8) 98 (20.9) 0.08
KF90/KF94/N95 825 (42.3) 609 (41.1) 216 (46.0) 0.064
Others 68 (3.5) 54 (3.6) 14 (3.0) 0.492
Cleansing after mask-wearing <0.001
With water 353(18.0 238 (16.0) 115 (24.6)
With cleanser 1,484 (75.8) 1,179 (79.3) 305 (65.2)
None 109 (5.6) 61 (4.1) 48 (10.3)
Allergic contact dermatitis history 620 (31.7) 485 (32.6) 135(29.3) 0.177
Aggravated season (multiple choice)
Spring 114 (6.2) 91 (6.2) 23 (6.1) 0.984
Summer 1,174 (63.6) 997 (67.7) 177 (47.3) <0.001
Autumn 55(3.0 44 (3.0) 11 (2.9) 0.963
Winter 59 (3.2) 45(3.1) 14 (3.7) 0.499
Not related 503 (27.2) 345 (23.4) 158 (42.2) <0.001

Values are presented as number (%) or mean + SD. Multiple choice was allowed for mask type and aggravated season. Bold font of p-value column indicates

statistical significance.

SD: standard deviation, IGA: investigator global assessment.
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Table 2. Comparison of clinical features and mask-wearing habits by facial dermatosis type among patients who experienced aggravation or de novo development

Clinical variables Acne p-value* Rosacea p-value®  Seborrheic  p-value* Contact p-value* Atopic p-value®
(n=743) (n=660) dermatitis dermatitis dermatitis
(n=184) (n=147) (n=224)
Case Con Case Con Case Con Case Con Case Con
Sex <0.001 <0.001 0.042 0.009 0.002
Male 196 108 84 46 47 27 15 6 73 40
(36.4) (54.8) (16.4) (31.7) (35.6) (51.9) (11.5) (40.0) (44.2) (67.8)
Female 343 89 499 99 85 25 116 9 992 19
(63.6) (45.9) (83.5) (68.3) (64.4) (38.1) (88.5) (60.0) (55.8) (32.9)
Age (yr) 26.9 28.1 0.146 40.7 45.2 0.002 39.9 46.1 0.021 38.5 43.8 0.183 29.3 32.9 0.065
+9.0 +10.7 +14.9 +15.2 +15.7 £17.8 +14.4 +15.1 +10.1 +£17.5
IGA score assessed by 2.23 2.03 0.005 2.31 2.33 0.753 1.97 2.04 0.567 1.92 2.07 0.506 2.46 2.73  0.059
dermatologists +0.84 +0.87 +0.82 +0.86 +0.72 +0.76 +0.83 +0.80 +0.95 £0.87
IGA score assessed by patients  1.62 1.59 0.769 1.78 1.79 0.594 1.76 1.48 0.114 1.21 2.07 0.053 1.85 1.47 0.040
before mask-wearing +1.00 +1.27 +1.09 +1.18 +1.04 +1.16 +1.01 +1.49 +0.99 +1.26
IGA score assessed by patients  2.85 1.68 <0.001 3.00 1.79 <0.001 2.82 1.58 <0.001 2.73 1.79 0.024 2.87 1.59 <0.001
after mask-wearing +0.88 *1.24 +0.90 #1.23 +0.85 =*1.11 +0.87 +1.37 +0.82 *1.2
Healthcare worker 88 9 <0.001 25 4 0.270 14 1 0.071 29 2 0.528 11 5 0.769
(16.4) (4.6) (5.0) (2.8) (10.7) (2.0) (22.1) (13.3) (6.7) (8.5)
Duration of mask-wearing per <0.001 0.061 0.833 0.574 0.774
day
<4 hr 124 76 209 75 47 19 30 5 39 16
(22.9) (38.0) (40.7) (51.7) (35.6) (36.5) (22.7) (33.3) (23.6) (27.1)
4-8 hr 196 69 179 42 49 21 41 5 75 24
(36.2) (34.5) (34.9) (29.0) (37.1) (40.4) (31.1) (33.3) (45.5) (40.7)
>8 hr 29292 55 125 28 36 12 61 5 51 19
(41.0) (27.5) (24.4) (19.3) (27.3) (23.1) (46.2) (33.3) (30.9) (32.2)
Frequency of mask-wearing 0.023 0.918 0.608 0.328 0.919
per week
0-3 days 64 38 101 29 26 7 17 4 27 11
(11.8) (19.0) (19.7) (20.0) (19.7) (13.5) (12.9) (26.7) (16.4) (18.6)
4-6 days 198 59 172 46 48 20 49 4 65 23
(36.5) (29.5) (33.5) (31.7) (36.4) (19.9) (37.1) (26.7) (39.4) (39.0)
7 days 280 103 240 70 58 25 66 7 73 25
(51.7) (51.5) (46.8) (48.3) (43.9) (48.1) (50.0) (46.7) (44.2) (42.4)
Frequency of changing mask 0.344 0.170 0.585 0.339 0.313
Everyday 308 105 242 62 58 20 50 6 50 22
(56.9) (52.5) (47.4) (42.8) (44.3) (38.5) (37.9) (40.0) (30.3) (37.3)
2-3 days 224 89 258 76 71 30 80 8 109 33
(41.4) (44.5) (50.5) (52.4) (54.2) (28.7) (60.6) (53.3) (66.1) (55.9)
>4 days 9 6 11 7 2 2 2 1 6 4
(1.7) (3.0) (2.2) (4.8) (1.5) (3.8) (1.5) (6.7) (3.6) (6.8)
Mask type
Surgical mask 182 71 0.636 185 47 0.438 52 15 0.169 37 4 >0.999 62 25 0.516
(33.6) (68.3) (36.1) (32.6) (39.7) (28.8) (28.0) (26.7) (37.6) (42.4)
Cotton mask 118 38 0.373 124 29 0.294 25 8 0.557 40 B 0.554 59 19 0.623
(22.3) (42.4) (24.2) (20.0) (19.1) (9.4) (30.3) (20.0) (35.8) (32.9)
KF90/KF94/N95 241 90 0.912 210 68 0.199 51 31 0.011 58 8 0.488 46 18 0.701
(44.5) (45.0) (40.9) (46.9) (38.9) (59.6) (43.9) (53.3) (27.9) (30.5)
Others 15 6 0.869 25 7 0.982 5 1 0.676 5 1 >0.999 5 1 >0.999
(2.8) (3.0) (4.9) (4.8) (3.8) (1.9) (3.8) (6.7) (3.00 (1.7)
Time required for aggravation 5.9 - 4.6 - 5.3 - 5.4 - 5.2 -
per day (hr) +3.0 +2.9 +2.6 +2.8 +2.4
Days required for aggravation 4.5 = 4.1 - 4.3 = 4.4 - 4.5 =
per week (days) +1.9 +2.1 +1.9 +1.7 +1.8

Values are presented as number (%) or mean = SD. Bold font of p-value columns indicates statistical significance.

Case: aggravated or newly developed facial dermatitis patients, Con: control, neither aggravation of pre-existing dermatoses nor newly developed after mask-
wearing, SD: standard deviation, IGA: investigator global assessment.

“Each p-value was analyzed comparing each facial dermatosis to the others using y* test and t-test.

or de novo development of lesions in the postauricular area was In terms of symptoms, erythema and an itching sensation

noticed in cases of acne (14.0% vs. 7.7%, p=0.037) and atopic ~ were more frequently observed in aggravated or newly developed
dermatitis (28.1% vs. 7.0%, p=0.001). cases of all facial dermatoses. In addition, scales, xerosis, burning
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Table 3. Comparison of aggravated facial location and symptoms by facial dermatosis type among patients who experienced aggravation or de novo development

Clinical variables Acne (n=743) p-value* Rosacea p-value®  Seborrheic  p-value* Contact p-value* Atopic p-value®

(n=660) dermatitis dermatitis dermatitis
(n=184) (n=147) (n=224)
Case Con Case Con Case Con Case Con Case Con
Location

Both cheeks 352 65 <0.001 364 57 <0.001 76 11 <0.001 86 4 0.007 99 14 <0.001
(68.0) (39.2) (73.1) (47.5) (58.9) (22.0) (65.6) (28.6) (61.9) (24.1)

Nose bridge 101 20 0.028 133 23 0.083 32 7 0.094 21 2 >0.999 33 6 0.094
(20.6) (12.7) (27.4) (30.4) (25.2) (13.7) (16.9) (16.7) (20.8) (10.7)

Nasolabial folds 159 27 <0.001 162 29  0.093 65 9  <0.001 40 2 0.502 39 5 0.013
(32.3) (16.9) (33.2) (25.0) (50.0) (17.6) (32.0) (18.9) (24.5) (8.9)

Lip 36 4 0.154 45 7 0.234 9 2 0.515 14 0 0.371 12 0] 0.039
(5.4) (2.6) (9.4) (6.0) (7.1)  (3.9) (11.6) (0.0) (7.6) (0.0)

Chin 299 46 <0.001 205 22 <0.00L 54 10  0.004 52 1 0.050 64 6  <0.001
(58.4) (28.4) (42.1) (18.8) (42.2) (19.6) (41.3) (9.1) (39.5) (10.7)

Jaw 193 24 <0.001 85 9 0.008 20 2 0.030 26 1 0.462 56 2 <0.001
(38.4) (15.1) (17.8) (18.3) (15.7) (3.9) (21.1) (9.1) (35.0) (3.6)

Postauricular area 68 12 0.037 36 8 0.824 15 6 0.945 13 2 0.626 45 4 0.001
(14.0) (7.7) (7.5) (7.0) (11.9) (11.5) (10.7) (16.7) (28.1) (7.0)

Symptoms

Erythema and flushing 267 58 <0.001 426 77 <0.001 89 20 <0.001 92 3 <0.001 99 8 <0.001
(52.7) (35.8) (83.9) (53.1) (67.4) (38.5) (69.7) (20.0) (60.0) (13.6)

Pustule 135 15 <0.001 85 7 0.001 15 3 0.253 17 0 0.358 13 1 0.123
(27.4) (9.6) (17.9) (6.0) (11.5) (5.9) (13.9) (0.0) (8.2) (1.8)

Scale 86 8 <0.001 72 5] 0.002 38 5 0.005 29 0 0.366 63 5 <0.001
(27.7) (5.2) (15.0) (4.3) (29.7) (9.8) (23.8) (0.0) (39.1) (8.9)

Xerosis 71 12 0.030 87 10 0.011 24 3 0.030 40 0 0.121 43 5 0.005
(14.6) (7.8) (18.1) (8.5) (18.8) (5.9) (32.0) (0.0) (27.0) (8.9)

Oily skin 227 51 0.004 110 20 0.165 46 6 0.001 23 0 0.210 27 4 0.071
(44.5) (31.7) (22.8) (16.9) (35.9) (11.8) (18.9) (0.0) (17.0) (7.1)

Edema 7 1.5) 2 0.893 a3 1 0.011 5 (0] 0.323 11 0 0.599 6 (0] 0.200
(1.3) (6.9) (0.9) (3.9) (0.0 (8.9) (0.0) (3.8) (0.0

Itching sensation 282 55 <0.001 281 34  <0.001 82 19 0.001 86 4 0.031 123 7 <0.001
(55.1) (33.7) (56.5) (28.1) (63.6) (37.3) (66.2) (33.3) (75.5) (12.3)

Pain 30 4 0.083 39 1 0.005 7 2 0.733 7 0 0.643 4 1 >0.999
(6.2) (2.6) (8.2) (0.9) (5.5) (3.9) (5.7) (0.0) (2.5) (1.8)

Burning sensation 107 17 0.004 221 26 <0.001 85 6 0.021 35 0 0.065 38 1 <0.001
(21.6) (11.0) (44.7) (21.7) (27.6) (11.5) (27.8) (0.0) (23.7) (1.8)

Tingling sensation 120 15 <0.001 163 17 <0.001 31 5 0.030 44 1 0.103 47 1 <0.001
(24.6) (9.7) (33.8) (14.3) (24.2) (9.8) (34.9) (8.3) (29.0) (1.8)

Hyperpigmentation 58 6 0.008 34 4 0.139 7 1 0.442 15 0 0.365 11 (0] 0.070
(11.0) (3.9) (7.2)  (3.4) (5.5) (2.0 (12.2) (0.0) (6.9) (0.0)

Values are presented as number (%). Bold font of p-value columns indicates statistical significance.
Case: aggravated or newly developed facial dermatitis patients, Con: control, neither aggravation of pre-existing dermatoses nor newly developed after mask-wearing.
“Each p-value was analyzed comparing each facial dermatosis to the others using y* test and Fisher’s exact test.

sensation, and tingling sensation were statistically significantly
more frequently observed in aggravated or newly developed fa-
cial dermatoses, except for contact dermatitis. On the other
hand, pustules were more frequently reported in acne (27.4% vs.
9.6%, p<0.001) and rosacea (17.9% vs. 6.0%, p=0.001), oily skin
in acne (44.5% vs. 31.7%, p=0.004) and seborrheic dermatitis
(35.9% vs. 11.8%, p=0.001), edema and pain in rosacea (6.9%
and 0.9%, p=0.11; 8.2% vs. 0.0%, p=0.005, respectively), and hy-
perpigmentation in acne (11.0% vs. 3.9%, p=0.008).

Factors associated with aggravation of pre-existing

dermatoses or de novo dermatoses
The multivariable analysis (Table 4) indicated that working in

https://anndermatol.org

healthcare (odds ratio [OR], 3.442; 95% confidence interval
[CT],1.575-7.519; p=0.002), female sex (OR, 1.973; 95% CI, 1.402—
2.776; p<0.001), and duration of mask-wearing per day (4-8 hours
OR, 1.680; 95% CI, 1.120-2.519; p=0.012 and >8 hours OR, 1.744;
95% CI, 1.119-2.718; p=0.014) were significantly associated with
aggravation or de novo development of acne. Also, female sex (OR,
2.695; 95% CI, 1.734-4.187; p<0.001), age (OR, 0.981; 95% CI,
0.969-0.993; p=0.003), and duration of mask-wearing per day
(4-8 hours OR, 1.684; 95% CI, 1.077-2.634; p=0.022 and >8 hours
OR, 1.759; 95% CI, 1.054-2.934; p=0.031) were significantly asso-
ciated with aggravation or new-onset development of rosacea. Age
(OR, 0.976; 95% CI, 0.957-0.996; p=0.0019) and sex (OR, 5.156;
95% CI, 1.609-16.522; p=0.006) were significantly associated
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Fig. 1. Aggravated or newly developed sites according to each facial dermatosis.

Table 4. Multivariable analysis for factors associated with aggravation or de novo
development of facial dermatosis compared to patients who did not experience
aggravation or new development of facial dermatosis

Seborrheic dermatitis

7N

A\\a
<> |

\(ﬁ

Factors OR 95% ClI p-value
Acne
Healthcare worker 3.442 1.575-7.519 0.002
Sex (female) 1.973 1.402-2.776 <0.001
Duration of mask-wearing per day
<4 hr 1 - -
4-8 hr 1.680 1.120-2.519 0.012
>8 hr 1.744 1.119-2.718 0.014
Rosacea
Sex (female) 2.695 1.734-4.187  <0.001
Age 0.981  0.969-0.993 0.003
Duration of mask-wearing per day
<4 hr 1 - -
4-8 hr 1.684 1.077-2.634 0.022
>8 hr 1.759 1.054-2.934 0.031
Seborrheic dermatitis
Age 0.976  0.957-0.996 0.019
Contact dermatitis
Sex (female) 5.156 1.609-16.522 0.006
Atopic dermatitis
Sex (female) 2.835 1.456-5.521 0.002
IGA score assessed by patients before
mask-wearing
0-1 (clear to almost clear) 1 - -
2-3 (mild to moderate) 2.925 1.524-5.614 0.001
4 (severe) 1.330 0.297-5.961 0.710

OR: odds ratio, CI: confidence interval, IGA: investigator global assessment.

with seborrheic dermatitis and contact dermatitis, respectively,
in the multivariable analysis. Lastly, female sex (OR, 2.835; 95%
CI, 1.456-5.521; p=0.002) and the IGA score before mask-wear-
ing (mild to moderate OR, 2.925; 95% CI, 1.524-5.614; p=0.001)
were significantly associated with aggravation or the new-onset
development of atopic dermatitis.

DISCUSSION

COVID-19 has changed the incidence and pattern of dermatolog-
ical disease significantly, partly due to daily usage of masks. This
study integrally analyzed a variety of facial dermatoses, compared
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Contact dermatitis Atopic dermatitis

aggravated or newly developed symptoms and locations of each
facial dermatosis, and evaluated related factors for aggravation
in detail.

In this study, the duration of mask-wearing per day and the
frequency of mask-wearing per week were only associated with
aggravation or de novo development of acne. It has been previ-
ously reported that long duration and frequent usage of masks
could cause higher temperatures, humidity, and carbon dioxide
levels (from local expiration), leading to higher sebum concen-
tration, pore occlusion, bacterial growth, and inflammation of
follicles®?°. Moreover, in this study, post-inflammatory hyper-
pigmentation (PIH) was more frequently observed in aggravated
or newly developed acne patients. Recent studies showed that
physical trauma was strongly associated with the development of
PIH after acne**. Therefore, unintended friction by prolonged
periods of mask wearing could lead to a higher frequency of PIH
in aggravated or newly developed acne patients.

In rosacea patients, female sex and younger age were signifi-
cant factors related to aggravation or de novo development in mul-
tivariable analysis, which could be explained by the fact that ag-
gravated or newly developed patients had a higher percentage of
perioral dermatitis (8.7% vs. 2.8%). Longer periods of mask-us-
age per day were associated with aggravation or the new develop-
ment of rosacea, but the time and days required for aggravation
were shortest in association with rosacea among the facial der-
matoses. Due to the decreased threshold for external irritation,
even short periods of mask-wearing could lead to aggravation
of pre-existing rosacea®?. The anatomical locations associated
with the aggravation or the new development of rosacea in this
study were both cheeks and the chin, where friction-related dam-
age could act significantly and Demodex densities are known to
be higher than at other sites”. In addition, pain was only symp-
tom associated with the aggravated or newly developed cases of
rosacea among the facial dermatoses, suggesting that they suf-
fered from various symptoms.

The aggravated or newly developed seborrheic dermatitis pa-
tients tended to be female and younger, and their lesions were
found in common locations for seborrheic dermatitis, such as
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both cheeks and the nasolabial folds. The aggravation of sebor-
rheic dermatitis could be related to imbalances of microbiota, in-
cluding Malassezia, Cutibacterium, and Staphylococcus species, due to
increased temperatures beneath mask area'®?. Furthermore, ir-
ritating symptoms and signs of barrier defects in addition to oily
skin and pruritus were also more frequently reported in aggravat-
ed or newly developed seborrheic dermatitis patients, implying
that the irritating nature of masks could also lead to aggravation
or de novo development of seborrheic dermatitis.

In this study, aggravated or newly developed contact derma-
titis was associated with female sex, location on both cheeks, er-
ythema, and pruritus. Exacerbations of skin conditions could be
associated with exposure to preservatives (such as formaldehyde
and polypropylene), rubber accelerators in elastic band, glue,
and metal in face masks'>***. Nickel and cobalt in masks have
been reported as suspected causes of allergic contact dermati-
tis, and humid environments combined with sweat and rubbing
could lead to increased transfer of metal ions to the skin under-
neath masks®*.

Previous researchers have revealed that, due to their barrier
defects, patients with a history of atopy are more susceptible to
external irritation'>*, In this study, atopic dermatitis patients
frequently reported aggravation in all protruded areas as well as
the postauricular area, implying that pressure and friction from
the mask itself and string could be irritating for atopic dermatitis
patients”. In addition, only aggravated atopic dermatitis patients
had a higher IGA score before mask-wearing, suggesting that a
high disease activity combined with poor barrier function in atopic
dermatitis could be associated with flares after mask usage.

It was notable that face washing with cleansers was more fre-
quently reported in association with aggravated or newly devel-
oped dermatoses overall (Table 1). Additional friction caused by
washing or antibacterial soap with high pH could aggravate su-
perficial maceration and damage the skin barrier. Additionally,
we observed that patients experienced aggravation or de novo der-
matosis development most frequently during the summer. High
temperatures and moist environments in the summer could
accelerate the negative effects of protective face masks. Further-
more, it was interesting that contact dermatitis was associated
with the highest percentage of patients with aggravation or de
novo development after mask-wearing. Lastly, controversy sur-
rounds the identification of mask types that cause aggravation
of facial dermatoses.”***® In our large-scale study, mask type was
not found to be a factor related to aggravation or de novo develop-
ment of facial dermatoses in the multivariable analysis.

An important limitation of this study was that it was conducted
at tertiary and university hospitals. In addition, this study is relied
on survey, and thus self-reporting bias could exist and it was im-
possible to prove causality. Moreover, we did not evaluate factors
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other than face masks that could influence disease course, in-
cluding patients’ general lifestyle and compliance to treatment.
Furthermore, we conducted the survey for limited period, from
July through August, which could affect the severity and types
of facial dermatoses, causing selection bias. Finally, the initial
sex ratio of the participants in this study was imbalanced, which
could have led to bias.

In conclusion, this study revealed that a variety of facial
dermatoses were aggravated or newly developed in association
with the wearing of protective facial, and the clinical features
and aggravating factors varied according to disease entity. Inte-
grated analysis of the influence of mask-wearing habits on facial
dermatoses could lead to a better understanding of changes in
dermatological disease patterns that have emerged during the
COVID-19 pandemic.

ORCID iDs

Myoung Eun Choi
https://orcid.org/0000-0001-7514-7873
Woo Jin Lee
https://orcid.org/0000-0002-0549-464X
Joo Yeon Ko
https://orcid.org/0000-0003-4240-9675
Kwang Joong Kim
https://orcid.org/0000-0003-4158-6100
Jung Eun Kim
https://orcid.org/0000-0002-8399-8456
Hei Sung Kim
https://orcid.org/0000-0003-0576-0474
Kui Young Park
https://orcid.org/0000-0001-5965-1754
Mi Youn Park
https://orcid.org/0000-0002-3371-7505
Dae Hun Suh
https://orcid.org/0000-0002-3371-7505
Kihyuk Shin
https://orcid.org/0000-0001-8955-9828
Min Kyung Shin
https://orcid.org/0000-0001-9834-7931
Hyo Hyun Ahn
https://orcid.org/0000-0002-1129-5305
Weon Ju Lee
https://orcid.org/0000-0001-5708-1305
Jee Bum Lee
https://orcid.org/0000-0002-1477-4037
Hee Jung Lee
https://orcid.org/0000-0001-9140-9677
Min Soo Jang
https://orcid.org/0000-0002-5686-0830
Seung Hyun Cheong
https://orcid.org/0000-0001-8443-724X
Soyun Cho
https://orcid.org/0000-0003-2468-485X

https://doi.org/10.5021/ad.23.061 88


https://orcid.org/0000-0001-7514-7873
https://orcid.org/0000-0001-7514-7873
https://orcid.org/0000-0002-0549-464X
https://orcid.org/0000-0002-0549-464X
https://orcid.org/0000-0003-4240-9675
https://orcid.org/0000-0003-4240-9675
https://orcid.org/0000-0003-4158-6100
https://orcid.org/0000-0003-4158-6100
https://orcid.org/0000-0002-8399-8456
https://orcid.org/0000-0002-8399-8456
https://orcid.org/0000-0003-0576-0474
https://orcid.org/0000-0003-0576-0474
https://orcid.org/0000-0001-5965-1754
https://orcid.org/0000-0001-5965-1754
https://orcid.org/0000-0002-3371-7505
https://orcid.org/0000-0002-3371-7505
https://orcid.org/0000-0002-3371-7505
https://orcid.org/0000-0002-3371-7505
https://orcid.org/0000-0001-8955-9828
https://orcid.org/0000-0001-8955-9828
https://orcid.org/0000-0001-9834-7931
https://orcid.org/0000-0001-9834-7931
https://orcid.org/0000-0002-1129-5305
https://orcid.org/0000-0002-1129-5305
https://orcid.org/0000-0001-5708-1305
https://orcid.org/0000-0001-5708-1305
https://orcid.org/0000-0002-1477-4037
https://orcid.org/0000-0002-1477-4037
https://orcid.org/0000-0001-9140-9677
https://orcid.org/0000-0001-9140-9677
https://orcid.org/0000-0002-5686-0830
https://orcid.org/0000-0002-5686-0830
https://orcid.org/0000-0001-8443-724X
https://orcid.org/0000-0001-8443-724X
https://orcid.org/0000-0003-2468-485X
https://orcid.org/0000-0003-2468-485X

Facial Dermatoses Associated With Mask

A ANNALS of
DERMATOLOGY

Yu Sung Choi
https://orcid.org/0000-0001-8308-4091
You Won Choi
https://orcid.org/0000-0001-6315-3889
Hoon Choi
https://orcid.org/0000-0001-8514-3550
Mi Woo Lee
https://orcid.org/0000-0003-4669-9454

FUNDING SOURCE
None.

CONFLICTS OF INTEREST
The authors have nothing to disclose.

DATA SHARING STATEMENT
The data that support the findings of this study are available from the corresponding
author upon reasonable request.

SUPPLEMENTARY MATERIAL

Supplementary Data 1
Survey form

REFERENCES

1. Hirt J, Janiaud P, Hemkens LG. Randomized trials on non-
pharmaceutical interventions for COVID-19: a scoping review. BMJ Evid
Based Med 2022;27:334-344. PUBMED | CROSSREF

2. Liotta G, Emberti Gialloreti L, Marazzi MC, Madaro O, Inzerilli MC,
D’Amico M, et al. Pro-active monitoring and social interventions
at community level mitigate the impact of coronavirus (COVID-19)
epidemic on older adults’ mortality in Italy: a retrospective cohort
analysis. PLoS One 2022;17:€0261523. PUBMED | CROSSREF

3. Nagakubo Y, Hirotsu Y, Maejima M, Shibusawa M, Hosaka K, Amemiya
K, et al. Non-pharmaceutical interventions during the COVID-19
epidemic changed detection rates of other circulating respiratory
pathogens in Japan. PLoS One 2022;17:¢0262874. PUBMED | CROSSREF

4. Noh JY, Seong H, Yoon JG, Song JY, Cheong HJ, Kim WJ. Social
distancing against COVID-19: implication for the control of influenza.
J Korean Med Sci 2020;35:€182. PUBMED | CROSSREF

5. Min HS, Moon S, Jang Y, Cho I, Jeon J, Sung HK. The use of personal
protective equipment among frontline nurses in a nationally designated
COVID-19 hospital during the pandemic. Infect Chemother 2021;53:705-
717. PUBMED | CROSSREF

6. OhJ, Lee JK, Schwarz D, Ratcliffe HL, Markuns JF, Hirschhorn LR.
National response to COVID-19 in the Republic of Korea and lessons
learned for other countries. Health Syst Reform 2020;6:e1753464.
PUBMED | CROSSREF

7. Techasatian L, Lebsing S, Uppala R, Thaowandee W, Chaiyarit J,
Supakunpinyo C, et al. The effects of the face mask on the skin underneath:
a prospective survey during the COVID-19 pandemic. J Prim Care
Community Health 2020;11:2150132720966167. PUBMED | CROSSREF

8. Damiani G, Gironi LC, Grada A, Kridin K, Finelli R, Buja A, et al.
COVID-19 related masks increase severity of both acne (maskne)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25,

https://anndermatol.org https://doi.org/10.5021/ad.23.061

and rosacea (mask rosacea): Multi-center, real-life, telemedical, and
observational prospective study. Dermatol Ther 2021;34:¢14848.
PUBMED | CROSSREF

Xie Z, Yang YX, Zhang H. Mask-induced contact dermatitis in handling
COVID-19 outbreak. Contact Dermat 2020;83:166-167. PUBMED |
CROSSREF

Veraldi S, Angileri L, Barbareschi M. Seborrheic dermatitis and anti-
COVID-19 masks. ] Cosmet Dermatol 2020;19:2464-2465.  PUBMED |
CROSSREF

Teo WL. The “Maskne” microbiome - pathophysiology and therapeutics.
Int J Dermatol 2021;60:799-809. PUBMED | CROSSREF

Yu J, Chen JK, Mowad CM, Reeder M, Hylwa S, Chisolm S, et al.
Occupational dermatitis to facial personal protective equipment
in health care workers: a systematic review. ] Am Acad Dermatol
2021;84:486-494. PUBMED | CROSSREF

Youn SW. The role of facial sebum secretion in acne pathogenesis: facts
and controversies. Clin Dermatol 2010;28:8-11. PUBMED | CROSSREF

Narang I, Sardana K, Bajpai R, Garg VK. Seasonal aggravation of acne
in summers and the effect of temperature and humidity in a study in
a tropical setting. ] Cosmet Dermatol 2019;18:1098-1104.  PUBMED |
CROSSREF

Xerfan EM, Facina AS, Andersen ML, Tufik S, Tomimori J. Acne flare-up
due to mask wearing: a current pandemic scenario and its relationship
with sleep. Skin Res Technol 2021;27:1002-1003. PUBMED | CROSSREF

Scarano A, Inchingolo F, Lorusso F. Facial skin temperature and
discomfort when wearing protective face masks: thermal infrared
imaging evaluation and hands moving the mask. Int J Environ Res
Public Health 2020;17:4624. PUBMED | CROSSREF

Rhee MS, Lindquist CD, Silvestrini MT, Chan AC, Ong JJ, Sharma VK.
Carbon dioxide increases with face masks but remains below short-
term NIOSH limits. BMC Infect Dis 2021;21:354. PUBMED | CROSSREF

Cummins EP, Selfridge AC, Sporn PH, Sznajder JI, Taylor CT. Carbon
dioxide-sensing in organisms and its implications for human disease.
Cell Mol Life Sci 2014;71:831-845. PUBMED | CROSSREF

Han C, Shi J, Chen Y, Zhang Z. Increased flare of acne caused by
long-time mask wearing during COVID-19 pandemic among general
population. Dermatol Ther 2020;33:€13704. PUBMED | CROSSREF

Skiveren JG, Ryborg MF, Nilausen B, Bermark S, Philipsen PA.
Adverse skin reactions among health care workers using face personal
protective equipment during the coronavirus disease 2019 pandemic:
a cross-sectional survey of six hospitals in Denmark. Contact Dermat
2022;86:266-275. PUBMED | CROSSREF

Abad-Casintahan F, Chow SK, Goh CL, Kubba R, Hayashi N, Noppakun
N, etal. Frequencyand characteristics ofacne-related post-inflammatory
hyperpigmentation. ] Dermatol 2016;43:826-828. PUBMED | CROSSREF

Al-Qarqaz F, Bodoor K, Baba A, Al-Yousef A, Muhaidat J, Alshiyab D.
Post-acne hyperpigmentation: evaluation of risk factors and the use
of artificial neural network as a predictive classifier. Dermatol Rep
2021;13:8223. PUBMED | CROSSREF

Kurita M, Okazaki M, Fujino T, Takushima A, Harii K. Cyclic stretch
induces upregulation of endothelin-1 with keratinocytes in vitro: possible
role in mechanical stress-induced hyperpigmentation. Biochem
Biophys Res Commun 2011;409:103-107. PUBMED | CROSSREF

Isedeh P, Kohli I, Al-Jamal M, Agbai ON, Chaffins M, Devpura S, et al.
An in vivo model for postinflammatory hyperpigmentation: an analysis
of histological, spectroscopic, colorimetric and clinical traits. Br J
Dermatol 2016;174:862-868. PUBMED | CROSSREF

Darlenski R, Kazandjieva ], Tsankov N, Fluhr JW. Acute irritant
threshold correlates with barrier function, skin hydration and contact

89


https://orcid.org/0000-0001-8308-4091
https://orcid.org/0000-0001-8308-4091
https://orcid.org/0000-0001-6315-3889
https://orcid.org/0000-0001-6315-3889
https://orcid.org/0000-0001-8514-3550
https://orcid.org/0000-0001-8514-3550
https://orcid.org/0000-0003-4669-9454
https://orcid.org/0000-0003-4669-9454
https://anndermatol.org/DownloadSupplMaterial.php?id=10.5021/ad.23.061&fn=ad-36-81-s001.ppt
http://www.ncbi.nlm.nih.gov/pubmed/35086864
https://doi.org/10.1136/bmjebm-2021-111825
http://www.ncbi.nlm.nih.gov/pubmed/35061710
https://doi.org/10.1371/journal.pone.0261523
http://www.ncbi.nlm.nih.gov/pubmed/35061862
https://doi.org/10.1371/journal.pone.0262874
http://www.ncbi.nlm.nih.gov/pubmed/32419400
https://doi.org/10.3346/jkms.2020.35.e182
http://www.ncbi.nlm.nih.gov/pubmed/34951529
https://doi.org/10.3947/ic.2021.0094
http://www.ncbi.nlm.nih.gov/pubmed/32347772
https://doi.org/10.1080/23288604.2020.1753464
http://www.ncbi.nlm.nih.gov/pubmed/33084483
https://doi.org/10.1177/2150132720966167
http://www.ncbi.nlm.nih.gov/pubmed/33533563
https://doi.org/10.1111/dth.14848
http://www.ncbi.nlm.nih.gov/pubmed/32390190
https://doi.org/10.1111/cod.13599
http://www.ncbi.nlm.nih.gov/pubmed/32790897
https://doi.org/10.1111/jocd.13669
http://www.ncbi.nlm.nih.gov/pubmed/33576511
https://doi.org/10.1111/ijd.15425
http://www.ncbi.nlm.nih.gov/pubmed/33011325
https://doi.org/10.1016/j.jaad.2020.09.074
http://www.ncbi.nlm.nih.gov/pubmed/20082943
https://doi.org/10.1016/j.clindermatol.2009.03.011
http://www.ncbi.nlm.nih.gov/pubmed/30238598
https://doi.org/10.1111/jocd.12777
http://www.ncbi.nlm.nih.gov/pubmed/33998704
https://doi.org/10.1111/srt.13048
http://www.ncbi.nlm.nih.gov/pubmed/32605056
https://doi.org/10.3390/ijerph17134624
http://www.ncbi.nlm.nih.gov/pubmed/33858372
https://doi.org/10.1186/s12879-021-06056-0
http://www.ncbi.nlm.nih.gov/pubmed/24045706
https://doi.org/10.1007/s00018-013-1470-6
http://www.ncbi.nlm.nih.gov/pubmed/32472634
https://doi.org/10.1111/dth.13704
http://www.ncbi.nlm.nih.gov/pubmed/34865243
https://doi.org/10.1111/cod.14022
http://www.ncbi.nlm.nih.gov/pubmed/26813513
https://doi.org/10.1111/1346-8138.13263
http://www.ncbi.nlm.nih.gov/pubmed/34880967
https://doi.org/10.4081/dr.2021.8223
http://www.ncbi.nlm.nih.gov/pubmed/21557930
https://doi.org/10.1016/j.bbrc.2011.04.118
http://www.ncbi.nlm.nih.gov/pubmed/26663029
https://doi.org/10.1111/bjd.14184

Facial Dermatoses Associated With Mask

ANNALS of
DERMATOLOGY

A

26.

27.

28.

29.

30.

31

32.

https://anndermatol.org

hypersensitivity in atopic dermatitis and rosacea. Exp Dermatol
2013;22:752-753. PUBMED | CROSSREF

Diczig B, Németh I, Sardy M, Pdényai G. Contact hypersensitivity
in rosacea - a report on 143 cases. ] Eur Acad Dermatol Venereol
2018;32:e347-e349. PUBMED | CROSSREF

Damiani G, Gironi LC, Kridin K, Pacifico A, Buja A, Bragazzi NL, et al.
Mask-induced Koebner phenomenon and its clinical phenotypes: a
multicenter, real-life study focusing on 873 dermatological consultations
during COVID-19 pandemics. Dermatol Ther 2021;34:€14823.  PUBMED |
CROSSREF

Sanders MG, Nijsten T, Verlouw J, Kraaij R, Pardo LM. Composition of
cutaneous bacterial microbiome in seborrheic dermatitis patients: a
cross-sectional study. PLoS One 2021;16:¢0251136. PUBMED | CROSSREF

Clawson RC, Pariser R. Formaldehyde-induced contact dermatitis from
an NO95 respirator mask. Cutis 2021;108:E11-E14. PUBMED | CROSSREF

Navarro-Trivifio FJ, Merida-Fernandez C, Rédenas-Herranz T, Ruiz-
Villaverde R. Allergic contact dermatitis caused by elastic bands from
FFP2 mask. Contact Dermat 2020;83:168-169. PUBMED | CROSSREF

Warshaw EM, Schlarbaum JP, Silverberg JI, DeKoven ]G, Maibach
HI, Sasseville D, et al. Safety equipment: when protection becomes a
problem. Contact Dermat 2019;81:130-132. PUBMED | CROSSREF

Bhoyrul B, Lecamwasam K, Wilkinson M, Latheef F, Stocks SJ, Agius
R, et al. A review of non-glove personal protective equipment-related
occupational dermatoses reported to EPIDERM between 1993 and 2013.
Contact Dermat 2019;80:217-221.  PUBMED | CROSSREF

33.

34.

35.

36.

37.

38.

39.

https://doi.org/10.5021/ad.23.061

Visser MJ, Landeck L, Campbell LE, McLean WH, Weidinger S, Calkoen
F, et al. Impact of atopic dermatitis and loss-of-function mutations in
the filaggrin gene on the development of occupational irritant contact
dermatitis. BrJ Dermatol 2013;168:326-332. PUBMED | CROSSREF

Altun E, Topaloglu Demir F. Occupational facial dermatoses related to
mask use in healthcare professionals. ] Cosmet Dermatol 2022;21:2535-
2541. PUBMED | CROSSREF

Yaqoob S, Saleem A, Jarullah FA, Asif A, Essar MY, Emad S. Association
of acne with face mask in healthcare workers amidst the COVID-19
outbreak in Karachi, Pakistan. Clin Cosmet Investig Dermatol
2021;14:14271433. PUBMED | CROSSREF

Szepietowski JC, Matusiak L, 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:adv00152. PUBMED | CROSSREF

Hua W, Zuo Y, Wan R, Xiong L, Tang J, Zou L, et al. Short-term skin
reactions following use of N95 respirators and medical masks. Contact
Dermat 2020;83:115-121. PUBMED | CROSSREF

Choi SY, Hong JY, Kim HJ, Lee GY, Cheong SH, Jung HJ, et al. Mask-
induced dermatoses during the COVID-19 pandemic: a questionnaire-
based study in 12 Korean hospitals. Clin Exp Dermatol 2021;46:1504-
1510. PUBMED | CROSSREF

Inan Dogan E, Kaya F. Dermatological findings in patients admitting to
dermatology clinic after using face masks during Covid-19 pandemia: a new
health problem. Dermatol Ther 2021;34:¢14934. PUBMED | CROSSREF

90


http://www.ncbi.nlm.nih.gov/pubmed/24112695
https://doi.org/10.1111/exd.12251
http://www.ncbi.nlm.nih.gov/pubmed/29524258
https://doi.org/10.1111/jdv.14922
http://www.ncbi.nlm.nih.gov/pubmed/33527560
https://doi.org/10.1111/dth.14823
http://www.ncbi.nlm.nih.gov/pubmed/34029350
https://doi.org/10.1371/journal.pone.0251136
http://www.ncbi.nlm.nih.gov/pubmed/34397365
https://doi.org/10.12788/cutis.0305
http://www.ncbi.nlm.nih.gov/pubmed/32406110
https://doi.org/10.1111/cod.13600
http://www.ncbi.nlm.nih.gov/pubmed/30809819
https://doi.org/10.1111/cod.13254
http://www.ncbi.nlm.nih.gov/pubmed/30430597
https://doi.org/10.1111/cod.13177
http://www.ncbi.nlm.nih.gov/pubmed/23039796
https://doi.org/10.1111/bjd.12083
http://www.ncbi.nlm.nih.gov/pubmed/34450685
https://doi.org/10.1111/jocd.14415
http://www.ncbi.nlm.nih.gov/pubmed/34675578
https://doi.org/10.2147/CCID.S333221
http://www.ncbi.nlm.nih.gov/pubmed/32449781
https://doi.org/10.2340/00015555-3536
http://www.ncbi.nlm.nih.gov/pubmed/32406064
https://doi.org/10.1111/cod.13601
http://www.ncbi.nlm.nih.gov/pubmed/34081799
https://doi.org/10.1111/ced.14776
http://www.ncbi.nlm.nih.gov/pubmed/33751746
https://doi.org/10.1111/dth.14934

	Facial Dermatoses Associated With Mask-Wearing in the COVID-19 Era: A Nationwide, Cross-Sectional, Multicenter, Questionnaire-based Study
	INTRODUCTION
	MATERIALS AND METHODS
	Questionnaire
	Statistical analysis
	Ethics statement

	RESULTS
	Patient characteristics and mask-wearing habits of aggravated or de novo facial dermatoses
	Comparison of aggravated location and symptoms associated with each facial dermatosis
	Factors associated with aggravation of pre-existing dermatoses or de novo dermatoses

	DISCUSSION
	SUPPLEMENTARY MATERIAL
	Supplementary Data 1

	REFERENCES


