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INTRODUCTION

In late 2019, a novel coronavirus emerged in Wuhan, 
China. Because of its high rate of infectivity, low 
virulence, and asymptomatic transmission, it has 
spread rapidly across the geographic boundaries, 
leading to a pandemic [1]. To curb the widespread 
infection, the National Center for Disease Control 
(NCDC) has issued various preventive measures, 
such as physical and social distancing, quarantining, 
ventilation of indoor spaces, covering coughs and 
sneezes, hand washing, and keeping unwashed 
hands away from the face. The use of face masks or 
coverings has been recommended in public settings 
to minimize the risk of transmission [2]. These masks 

are intended to serve as a mechanical barrier that 
prevents the spread of virus-laden droplets expelled 
by the user. The NCDC recommends wearing cloth 
face coverings, such as homemade face masks, in 
public settings, where it is difficult to maintain a 
six-foot distance from other people. Due to their 
critical supply, surgical masks and N95 respirators 
are mainly reserved for hospitals and healthcare 
workers. Surgical masks vary in design, yet the 
mask itself is often flat and rectangular in shape 
with pleats or folds. The top of the mask contains 
a metal strip that may be formed to the shape of 
the nose. Elastic bands or long, straight ties help 
to hold the surgical mask in place while wearing it. 
An N95 respirator is a more tight-fitting face mask. 
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In addition to splashes, sprays, and large droplets, 
a respirator may also filter out 95% of minute 
particles such as viruses and bacteria [3]. However, 
wearing a mask for a prolonged amount of time 
causes a physiological and psychological burden to 
the host. Various adverse effects such as headache, 
maculopapular rash, mask-induced acne (maskne), 
contact dermatitis, and impaired cognition have 
been reported in the literature. As we remain amid 
the pandemic and more waves are predicted to take 
place in the future, the recognition and management 
of mask-induced facial dermatoses is imperative for 
enduring prolonged mask use. Hence, the present 
study was conducted with the objective to study 
facial dermatoses induced by mask use in the general 
public and to provide recommendations for the 
prevention and treatment of mask-induced facial 
dermatoses.

MATERIALS AND METHODS

The present study was an outpatient, multicentric, 
observational survey conducted over the period of 
one year. A total of 350 patients participated in the 
study. Patients with a history of facial dermatoses, 
such as acne, rosacea, or seborrhea, prior to mask use 
were excluded from the study. Informed consent was 
obtained from all participants.

A structured questionnaire was employed to collect 
data identifying adverse skin reactions that had 
occurred in the area covered by a face mask. The 
demographic background information included in the 
questionnaire were age, sex, occupation, Fitzpatrick 
skin type. The details regarding the possible risk 
factors predisposing to adverse reactions in the 
skin covered by a face mask, included types of face 
masks, the average duration of wearing a face mask 
in a day, cleaning methods after face mask use, 
details regarding the use of cosmetic products on the 
skin underneath the mask, and were addressed in a 
structured questionnaire.

We employed descriptive statistics to calculate the 
frequencies and percentages of categorical variables, 
and means (M) ± standard deviations (SD) for 
normally distributed continuous variables. Statistical 
analysis was performed with commercial software 
(SPSS, version 22.0). To determine the association of 
maskne with the use of cosmetic products, an odds ratio 
was calculated, in which the enrolled patients without 
maskne served as the controls.

RESULTS

Among the 350 participants with mask-induced facial 
dermatoses, there were 192 males and 158 females. 
Their ages ranged from 14 to 76 years (mean: 
37.7 ± 11.67 years). Most of the patients had 
Fitzpatrick skin type IV (54.85%), followed by 
Fitzpatrick skin type III (25.42%) and V (19.71%) 
(Table 1). Most of these facial dermatoses were 
observed in the urban population (78.85%). Maskne 
was the most common facial dermatosis, detected in 
62% of the participants, followed by hypopigmentation 
(11.42%), hyperpigmentation (8.28%), contact 
dermatitis (5.42%), non-specific erythema (4.28%), 
desquamation (3.71%), urticaria (2.57%), and cheilitis 
(2.28%) (Fig. 1). The mean duration of mask use was 
5.76 hours (Fig. 2). A majority of the participants 
reported maskne in the U zone (both in the cheeks 
and chin area) of the face (34%), followed by isolated 
involvement of the chin (26%), cheeks (20%), mandible 
region (14%), and the bridge of the nose (6%) (Fig. 3). 
A history of the application of cosmetic products such 
as foundations, concealers, face powders, etc. was 

Table 1: Demographic profi le of the study population.
Sex Distribution Frequency Percentage 
Male-to-female ratio 1.2:1 (192:158)

Age distribution (yrs.)

< 10 -

11–20 78 22.28%

21–30 136 38.85%

31–40 97 27.71%

> 40 39 11.14%

Fitzpatrick skin type

III 89 25.42%

IV 192 54.85%

V 69 19.71%

Urban population 276 78.85%

Rural population 74 21.14%

217
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13 9 8 Acne (maskne)

Hypopigmentation

Hyperpigmentation

Contact dermatitis

Non specific erythema

Desquamation
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Cheilitis

 Figure 1: Pie chart representation of the facial dermatoses induced 
by mask use.
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present in 124 (35.42%) patients. The odds ratio of 
maskne in patients exposed to cosmetics versus those 
non-exposed was 3.3 (Table 2). The most frequently 
used type of face mask used was the surgical mask 
(50.28%), followed by homemade cloth masks (25.71%) 
and N95 masks (24%).

DISCUSSION

During the current coronavirus disease 2019 
(COVID-19) epidemic, the concern for halting 
disease transmission has led to a widespread increase 
in face mask use. In 2013, a study was conducted in 
which researchers found that masks led to a more 
than threefold reduction in how much of the virus was 

sprayed into the air by an individual [4]. Another study, 
analyzing data on thousands of Japanese schoolchildren, 
found that vaccinating and wearing a face mask reduced 
the likelihood of developing seasonal influenza [5]. 
However, during this pandemic, we have observed a 
corresponding increase in adverse effects associated 
with mask use. A pilot study by Foo et al. discussed 
adverse skin reactions such as rashes, acne, and itching 
from mask use in the general public and health care 
professionals [6]. A New York study conducted among 
healthcare workers during the COVID-19 pandemic 
revealed detectable skin damage in 51% and acne in 53% 
of mask users [7]. Prolonged mask use without adequate 
breaks causes hyperthermia and an increase in humidity 
due to the condensation of the exhaled air beneath the 
mask; this changes the normal skin microflora of the 
perioral and perinasal areas considerably. Microbiome 
dysbiosis is implicated in the pathogenesis of maskne, 
perioral dermatitis, and seborrheic dermatitis [8]. The 
pressure of a face mask also causes an obstruction in the 
physiological flow of lymph and blood vessels in the face. 
In addition, increased mechanical stress and altered skin 
hydration and pH value of the skin beneath the mask 
lead to the disruption of the skin barrier rendering it 
more susceptible to further damage. In an experimental 
study, the authors were able to prove disturbed barrier 
function of the skin after only four hours of wearing a 
mask in twenty healthy volunteers, both with surgical 
masks and N95 masks [9]. Contact dermatitis, persistent 
erythema, and urticaria are generally described in 
connection with hypersensitivities to the ingredients 
of industrially manufactured masks (surgical masks 
and N95 masks), such as formaldehyde and thiram 
(an ingredient in the ear bands). The casual agents 
for contact urticaria may be fragrances, medications, 
preservatives, and disinfectants [10]. In the present 
study, maskne was the most common facial dermatosis, 
detected in 62% of the participants, followed by 
hypopigmentation (11.42%), hyperpigmentation 
(8.28%), contact dermatitis (5.42%), non-specific 
erythema (4.28%), desquamation (3.71%), urticaria 
(2.57%), and cheilitis (2.28%) (Figs. 4a – 4d). Similar 
findings were reported in a study by Ramesh et al., 
in which maskne was observed in 43% of patients, 
followed by seborrhea (28%), frictional dermatitis 
(18%), contact dermatitis (16%), non-specific pruritus 
(14%), and non-specific erythema (13%) [11]. In a 
Thai study by Chaiyabutr et al., the most common 
adverse skin reaction to face mask use was reported 
to be flareups of previously existing acne [12]. This 
correlates with our study, in which the most common 

Table 2: Correlation coeffi cient (odd’s ratio) between patients with 
maskne exposed to cosmetics versus those non-exposed.

Cases (maskne) Controls (no 
maskne)

Exposed to cosmetics in any 
form beneath the mask area

98 26

Non-exposed 119 107

Total 217 133

Odds ratio: 3.3 

98

77

134

41
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>9 hours

>6-9 hours

>3-6 hours

0-3 hours

Number of patients

Number of patients

Figure 2: Bar representation of durations of mask use in the general 
public.
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Figure 3: Pie chart representation of the site of maskne.
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facial dermatosis was maskne. It is likely a disorder of 
follicular occlusion and is directly related to mechanical 
stress (pressure, occlusion, friction) and microbiome 
dysbiosis (heat, pH, moisture from biofluids). Both of 
these are affected by increased durations of mask use, 
as most of the facial dermatoses in the present study 
were reported in patients wearing masks for more than 
three hours. Cunliff et al. found that sebum secretion 
is elevated by 10% as the local temperature increases by 
1°C. [13] A Chinese research group reported cutaneous 
adverse effects such as acne, contact dermatitis, and 
persistent erythema among 542 participants wearing 
N95 masks as well as a correlation between the skin 
damage that occurs and the time of exposure (68.9% 
in ≤ 6 h/day and 81.7% in > 6 h/day) [14]. The use of 
cosmetic products beneath a mask further aggravates 
the situation, as it intensifies the delivery of allergens 
through an already compromised skin barrier. In the 
present study, the odds of maskne in patients exposed 
to cosmetics were higher than in those non-exposed 
(odds ratio: 3.3, confidence interval: 95%). Pigmentary 
alteration in the form of hypopigmentation (11.42%) 
was more common than hyperpigmentation (8.28%) in 
the mask area. A possible explanation might involve the 

relatively increased sun exposure of mask-free areas of 
the face, which causes tanning in these areas. Contact 
dermatitis due to sensitivity to common allergens such 
as thiuram, formaldehyde textile resins, etc. results in 
post-inflammatory hyperpigmentation in mask-covered 
areas. In our study, contact dermatitis occurred mostly in 
patients wearing N95 masks, followed by surgical masks. 
The most common sites involved were the bridge of the 
nose (45.76%) and the retroauricular area (34.78%). 
Polyurethanes contained in the sponge strip inside the 
mask are produced by reaction with diisocyanates, which 
may cause contact sensitization. Rubber accelerators 
are employed to accelerate the vulcanization of rubber 
and have been identified to be allergens in mask elastic 
bands. Rubber antioxidants, such as N-isopropyl-N’-
phenyl-p-phenylenediamine, are also added during 
the vulcanization process and have been reported in 
mask-associated contact dermatitis and cheilitis [15]. 

In a study conducted by Mehak Singh et al. generalized 
lip dryness was reported in 4% of patients, whereas in 
the present study, 2.28% of the participants reported 
cheilitis [16]. In a study by Lan et al. on adverse skin 
reactions following different types of mask use during 
the COVID-19 pandemic, erythematous rash was found 
in mask users. Similarly to the present study, 4.28% of 
participants reported non-specific erythema on the 
face [17]. There are reports of the coronavirus leading 
to vasodilation and telangiectatic vessels in the dermis. 
Sungnak et al. explained a possible pathway in which 
SARS.CoV-2 binding to angiotensin-converting enzyme 
2 receptors leads to an aberrant elevation in the levels 
of angiotensin 2 and the activation of endothelial nitric 
oxide synthase, ensuing persistent vasodilation [18]. 
As mask use is imperative in the present situation, it is 
necessary to follow preventive measures to avoid naïve 
facial dermatoses or the exacerbation of previously 
existing dermatoses. Recommendations that have 
been addressed in the literature include frequent 
work breaks to allow for shorter durations of mask use, 
an appropriate mask design with a focus on safety, 
comfort, and tolerability, and general preventative 
measures such as applying moisturizers, emollients, 
and barrier creams to maintain a healthy skin barrier. 
Special consideration for skincare should include the 
use of gentle antibacterial cleansers, non-comedogenic 
emollients, hydrogel carrier formulations of retinoid/
antibiotic combinations to minimize local irritation, 
and avoiding the use of occlusive facial makeup under 
the mask. A better design for face masks would include 
the omission of abrasive metallic parts that cause nickel 
sensitization. To prevent mechanical acne measures 
such as the use of gentle exfoliating cleanser wipes 

Figure 4:(a) Mask-induced cheilitis. (b) Mask-induced acne in the U 
zone. (c)Mask-induced acne in the cheeks. (d) Mask-induced contact 
dermatitis.

dc

ba



www.odermatol.com

© Our Dermatol Online 1.2022 5

throughout one’s shift, using an ear saver or a headband 
with buttons to allow ear straps to rest on these instead 
of behind the ears, and the use of Tegaderm on the 
bridge of the nose to decrease mechanical stress should 
be employed.

CONCLUSION

Prolonged mask use for extended hours without adequate 
precautions causes bacterial optimization under the 
moist and warm environment beneath the mask, leading 
to various cutaneous adverse effects. As the third wave 
of COVID-19 is expected, it is imperative to identify 
solutions to manage these adverse effects. Frequent 
breaks, improved hydration, an appropriate skincare 
regimen, and potentially newly designed comfortable 
masks are recommendations for the future management 
of adverse effects related to prolonged mask use.
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