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Abstract
Background As the coronavirus 2019 (COVID-19) pandemic persists on a global level, the chronic daily use of face

masks within the healthcare system remains an important component of disease prevention and transmission. Increased

use of personal protective equipment (PPE) may result in increased rates of occupational dermatoses and adverse skin

reactions.

Objectives The purpose of this study is to explore how chronic, prolonged use of N95 masks or simple surgical masks

affects the prevalence of adverse skin reactions in Healthcare Workers (HCWs).

Methods An optional, quantitative, web-based survey was administered to patient-facing HCWs across six network

hospitals in a large metropolitan city. Data were analysed to assess the types and sites of adverse skin reactions, and to

evaluate correlations between single mask use duration and adverse skin reactions.

Results A total of 230 HCWs responded with 192 endorsing occupational dermatoses. Among the healthcare responders,

(n = 192, 83.5%) experienced at least one adverse skin reaction. Themost commonoccupational adverse skin reactionswere

acne (n = 133, 57.8%), dryness (n = 108, 47.0%) and redness (n = 105, 45.7%). Anatomical areas most commonly affected

included the nasal bridge (n = 92, 40.0%), cheeks (n = 92, 40.0%) and chin (n = 91, 39.6%). Acne (P = 0.002), dryness/scal-

ing (P = 0.002), increased pore size (0.003), itch (P = 0.003), nasal bridge scarring (P < 0.001), redness (P < 0.001), frictional

erosions (P = 0.001) and ulcerations (P = 0.002) showeda positive correlation to duration ofmask use.

Conclusions Prolonged, daily usage of PPE is associated with numerous adverse skin reactions among HCWs with

acne being the most commonly seen adverse reaction. Many adverse reactions are associated with prolonged use of

single mask.

Received: 1 March 2022; Accepted: 2 June 2022

Conflicts of interest
The authors declare they have no conflicts of interest that might be relevant to the contents of this manuscript.

Funding sources
No funding sources were utilized for this study.

Introduction
Adverse skin reactions to personal protective equipment (PPE)

have long been an issue among healthcare workers (HCWs).1,2

With the COVID-19 (SARS-CoV-2) pandemic running rampant

on a global level, HCWs not only encounter the virus more fre-

quently than the average populace but also require the pro-

longed duration of use of PPE to protect themselves. As the

COVID-19 pandemic persists into its second year, the incidence

of these skin reactions is likely to increase and may require

increased medical attention. A few studies have recently been

published highlighting that use of N95s increases the incidence

of adverse skin reactions.1,2 The most commonly described reac-

tions with use of PPE appear to be acne, scarring, itching, red-

ness and dryness, with the nasal bridge and cheeks being the

most commonly affected anatomical locations.2–5 More pro-

found dermatological issues have also been identified including

eczema, pressure-related injury, folliculitis, seborrheic dermatitis

and allergic skin reactions.2–4
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Currently, there is limited evidence suggesting these problems

may be exacerbated by prolonged time of individual mask

use.3,4,6 However, as COVID-19 continues to be a major prob-

lem worldwide, longer duration of mask use can be expected. It

has been reported that 74% to 97% of HCWs have experienced

adverse skin reactions related to their use of enhanced infection

protection methods.3,6 Simple masks and N95s limit spread and

are required for safe patient care, as well as to limit community

spread. However, these cutaneous complications can decrease

mask compliance and alter pressure points of the mask thereby

reducing the effectiveness of PPE.7

Of the few studies performed evaluating adverse skin reac-

tions, there are very few studies looking at adverse skin reactions

specifically among healthcare workers. Smaller sample sizes,

minimal data related to duration of mask use and examination

of pre-existing conditions, differences among climates and lack

of multi-hospital locations are just some of the limitations

among current data related to adverse skin reactions to PPE.2–6

The goal of this study was to enhance our understanding of

adverse skin reactions seen with PPE use during the COVID-19

pandemic. Specifically, we aimed to add to the current small

body of literature by further characterizing adverse skin reac-

tions among HCWs in a large metropolitan health system. We

also aimed to evaluate how the duration of the mask affects

adverse skin reactions. It is possible that such adverse skin reac-

tions could lead to increased healthcare utilization for diagnosis

and treatment of such reactions or limit the use of masks in

those experiencing adverse reactions. Therefore, anticipatory

guidance on such issues is important as mask use continues to

be a mainstay of COVID-19 prevention. This study aims to arm

providers with expected adverse reactions with prolonged mask

use to be able to provide such anticipatory guidance.

Materials and methods
This survey-based study was approved by the HonorHealth insti-

tutional review board (IRB). The 17-question survey was devel-

oped and edited by local content experts. This optional,

anonymous, self-administered survey was then disseminated

through multiple web-based newsletters throughout the health-

care system. Our health system consists of six hospitals that serve

the greater Phoenix, Arizona area. Inclusion criteria consisted of

healthcare workers (HCWs) within the hospital system with

direct patient contact, such as physicians, nurses, respiratory

therapists, physician assistants, nurse practitioners, physical ther-

apists, occupational therapists and dieticians. Exclusion criteria

included employees that did not require patient contact or those

working from home.

Surveys were administered from August to October 2021.

Responses were collected and subsequently stored in a secure

database. The survey asked questions relating to the estimated

exposure to COVID-19 patients on a daily basis, the duration of

daily use of N95s and simple masks, use of additional PPE in

conjunction with their N95/surgical mask, presence of adverse

skin reactions and their anatomical locations, pre-existing der-

matologic conditions (including acne, allergic contact dermati-

tis, irritant contact dermatitis, eczema and rosacea) and types of

treatments tried. Conditions with a high prevalence and a related

outcome analysed.

Counts and percentages were obtained for variable categories.

Rank-biserial correlations (rrb) were calculated to estimate the

strength of the relationship between average duration of mask

wearing per day and the appearance of adverse reactions. An

alpha of 0.05 (two-tailed) was used as the criterion for statistical

significance. Point-biserial correlations were used to evaluate the

relationship between reporting of adverse events and average

number of hours per day masks were worn. SPSS ver. 27 (IBM

Corp., Armonk, NY, USA) was used for statistical analysis.

Results
A total of 230 healthcare workers responded to the survey. A

variety of HCWs completed the survey, including 79 nurses

(34.6%), 30 (13.2%) administrators and 16 (7.0%) attending

physicians. See Table 1 for a listing of respondents. Age cate-

gories of respondents ranged from 15 to 84, with the highest

proportion of participants aged 25–34 (n = 62, 27.0%) and 35–
44 (n = 56, 24.3%).

Among these respondents, 192 (83.5%) reported at least one

adverse skin reaction (mean count = 3.1, SD = 2.5). The most

commonly reported reactions were acne (n = 133, 57.8%), dry-

ness (n = 108, 47.0%) and redness (n = 105, 45.7%). All adverse

skin reactions are provided in Table 2. Anatomical areas most

affected included the nasal bridge (n = 92, 40.0%), cheeks

(n = 92, 40.0%) and chin (n = 91, 39.6%). Counts and percent-

ages of affected sites are provided in Table 3.

The most commonly reported daily duration of mask use was

10+ (n = 74, 32.2%), see Table 4. Surgical masks (n = 185,

Table 1 Count and percentage of respondents by position

Position Count Percentage

Nurse (RN/LPN) 79 34.6

Administration 30 13.2

Physician 16 7.0

MA 12 5.3

Resident/ Fellow 9 3.9

Respiratory Therapist 6 2.6

Outpatient/ Ambulatory 5 2.2

Dietitian 4 1.8

PA/NP 1 0.4

PT/OT 1 0.4

Pharmacist 1 0.4

Other 62 27.2

Not Provided 2 0.9

PA/NP, Physician’s Assistant/ Nurse Practitioner; PT/OT, Physical Therapy/
Occupational Therapy.
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79.7%) were used most frequently. A breakdown of all types of

masks and additional PPE reported is provided in Table 5.

Among the 192 reporting at least one adverse skin reaction,

83 (36.1%) sought a therapeutic intervention. The two most

common therapies were topical antibiotic ointment (n = 37,

16.1%) and a topical steroid (n = 34, 14.8%). Only eight

respondents (3.5%) actively sought medical care.

Rank-biserial correlations estimated the strength of the rela-

tionship between the average duration of mask wearing per day

and the appearance of adverse reactions (see Table 6). Nine of

the twelve correlations were statistically significant. Redness was

most strongly associated with mask duration (rrb = 0.37,

P < 0.001) followed by nasal bridge damage/ scarring

(rrb = 0.25, P < 0.001), and skin breakdown/ frictional erosions

((rrb = 0.22, P < 0.001).

Eight of the eleven adverse events recorded exhibited sig-

nificant, though modest positive dose–response relationships

with the average number of hours a mask was worn per

day (Fig. 1). For most of these events the largest change

occurred between those who wore a mask <1 h per day and

those who wore a mask 1–7 h per day but continued to

increase thereafter. Point-biserial correlation coefficients for

the relationship between endorsement of adverse events and

average number of hours a mask was worn per day are pro-

vided in Table 7.

Table 2 Count and percentage of adverse skin reactions reported

Site Count* Percentage

Acne 133 57.8

Dryness/ scaling 108 47.0

Redness 105 45.7

Itching 94 40.9

Increased pore size 61 26.5

Skin breakdown/frictional erosions 49 21.3

Rash 46 20.0

Nasal bridge damage/scarring 40 17.4

Pigmentation changes 24 10.4

Burning 17 7.4

Other 17 7.4

Ulceration 8 3.5

*Sums to more than the number of respondents because some respondents
reported more than one adverse skin reaction. Percentages are based on
total count.

Table 3 Count and percentage of anatomical sites affected by
survey respondents

Anatomical Site Count* Percentage

Nasal bridge 92 40.0

Cheek 92 40.0

Chin 91 39.6

Auricles/ behind ears 79 34.3

Zygomatic arch 47 20.4

No adverse skin reactions 9 3.9

Other 12 5.2

*Sums to more than the number of respondents because some respondents
reported more than one anatomical site. Percentages are based on total
count.

Table 4 Count and percentage of total duration of mask use by
healthcare workers during a typical workday

Daily duration of mask use Count Percentage

<1 h 63 27.4

1–3 h 12 5.2

3–5 h 15 6.5

5–7 h 13 5.7

7–9 h 49 21.3

10+ h 74 32.2

Not Provided 4 1.7

Table 5 Count and percentage of type of PPE used on a daily
basis

PPE Count* Percentage

Surgical Mask 185 79.7

Goggles 89 38.4

N95 mask 82 35.3

Gown 76 32.8

Face shield 55 23.7

Reusable respirator 40 17.2

Other 22 9.5

*Sums to more than the number of respondents because some respondents
reported more than one type of PPE. Percentages are based on total count.

Table 6 Rank- biserial correlations (and associated P-values)
between duration of daily mask use and adverse skin reaction

Skin reaction Rank-biserial
correlation
coefficient

P-value*

Redness 0.369 <0.001

Nasal bridge damage/ scarring 0.250 <0.001

Skin breakdown/ frictional erosions 0.217 0.001

Ulceration 0.211 0.002

Dryness/scaling 0.206 0.002

Acne 0.205 0.002

Itching 0.199 0.003

Increased pore size 0.195 0.003

Other 0.182 0.006

Rash 0.119 0.076

Burning 0.118 0.080

Pigmentation changes 0.113 0.091

*P-value <0.05 was considered statistically significant.
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Information on selected pre-existing skin conditions (acne,

allergic contact dermatitis, irritant contact dermatitis, eczema

and rosacea) was collected, but endorsements of all (except acne,

at 20%) were well below 10%. The pre-existing conditions asked

about (apart from acne) were not a part of the current PPE-

related dermatological conditions experienced so correlations

were not made.

Discussion
COVID-19 (SARS-CoV-2) is a highly infectious viral illness

transmitted via respiratory particles. Studies have shown that

people who wore masks had at least 70%–80% lower risk of test-

ing positive for COVID-19.8–10 This makes proper mask compli-

ance an important aspect of reducing respiratory transmission in

both the healthcare setting and in the community. However,

obtaining full mask compliance can become difficult when

healthcare workers experience mask-related adverse skin reac-

tions. Understanding the types of reactions and risk factors for

development, including duration of mask use can help provide

guidance on prevention or treatment.

This study revealed that the most common adverse reaction

seen among healthcare workers was acne, which is consistent

with some existing literature.11,12 Acne is a common skin issue

caused by a triad of follicular microbial colonization with Propi-

onibacterium acnes, overactive pilosebaceous units and follicular

hyperkeratinization that can be exacerbated when exposed to a

moist, occluded environment.11–16 It is hypothesized that the

humid, occlusive nature of masks, particularly the tight fitting

N95 mask, create the exact warm and moist environment neces-

sary to increase sebum production and foster development of

acne.11–14 These changes can possibly be due to pressure associ-

ated microcirculatory dysfunction and fluid loss in addition to

skin microbiome changes that is more supportive of bacterial
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Figure 1 Dose–response relationships with the average number of hours a mask was worn per day.

Table 7 Point-biserial correlations (and associated P-values) to
evaluate the relationship between reporting of adverse events and
average number of hours per day masks were worn

Adverse skin reaction Point biserial
correlation
coefficient

P-value

Acne 0.209 0.002*

Burning 0.086 0.199

Dryness/ scaling 0.197 0.003*

Increased pore size 0.189 0.004*

Itch 0.204 0.002*

Nasal bridge damage/ scarring 0.253 <0.001*

Pigmentation changes 0.104 0.117

Rash 0.113 0.092

Redness 0.364 <0.001*

Skin breakdown/frictional erosions 0.224 0.001*

Ulceration 0.219 0.001*

*P < 0.01 was considered statistically significant.
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growth.11–14The age of respondents could also be why there was

such a higher prevalence of acne in our cohort, as younger pop-

ulations tend to have acne more frequently than the older popu-

lation.

In our study, dryness was a common adverse reaction, with

the nasal bridge and cheeks being the most commonly affected

anatomical sites. This was consistent with similar studies and

can be postulated to be attributed to constant frictional forces

and subsequent skin barrier breakdown facilitating moisture

loss.3,4,17,18 It is possible that our local climate is related to

increased dryness, as this study was conducted in the Southwest

United States where the climate is arid.

Pressure-related injuries such as redness or nasal bridge scar-

ring were also frequently experienced. The chin, cheeks and nasal

bridge were by far the most common areas affected. This is con-

sistent with prior studies.3,4 Foo et al1 of the Singapore study

that looked at adverse skin reactions to PPE during the severe

acute respiratory syndrome (SARS) outbreak in 2003 also found

that the most common adverse reaction was acne while Hu et al2

found that the most common adverse reaction was nasal bridge

scarring. Both studies only examined the use of N95 masks,

while this study included both the use of N95 and simple surgi-

cal masks. This could be why nasal bridge scarring was less fre-

quently seen as simple surgical masks do not have the malleable

nasal bridge metal piece that some N95 masks use, yet still sug-

gests simple mask use is a risk factor for nasal bridge redness or

scarring.

We found that HCWs are frequently using over-the-counter

modalities such as topical antibiotic ointment and topical ster-

oids to treat adverse skin reactions. While topical antibiotic

preparations like clindamycin are appropriate for treatment of

acne, pressure-related ulcerations or infectious skin conditions

like folliculitis19; over-the-counter antibiotic ointments like neo-

mycin/polymyxin B/bacitracin are often inappropriate topical

preparations for other commonly experienced reactions. In

addition, chronic use of topical antibiotic ointments has been

shown to paradoxically cause allergic contact dermatitis or other

hypersensitivity reactions.20,21 This suggests that educational

materials aimed at proper dose, duration and indication may be

helpful to support sustained mask use.

A multitude of adverse skin reactions were found to be corre-

lated with prolonged duration of mask use. Prolonged duration

of mask use leading to adverse skin reactions is likely multifacto-

rial related to factors such as prolonged pressure, ideal environ-

ments for bacterial growth, persistent friction and skin

breakdown, inconsistent or infrequent equipment cleaning and

predisposing skin conditions.3,12,14,17,18 Our results further help

support the use of preventative measures with mask use and the

development of healthcare system educational materials HCWs

may access to help support sustained mask use. This may include

barrier protection to redistribute pressure and prevent friction

and rubbing in addition to proper skin care and hygiene prac-

tices.19,22

As noted by Figure 1, the largest change occurred between

those who wore a mask <1 h per day and those who wore a mask

1–7 h per day which suggests that breaks from PPE use every

60 min may provide a decrease in adverse skin reactions and

provide guidance on mask-wearing breaks or perhaps that

changes into new masks may prove efficacious in mitigating

these adverse reactions. Focus on intermittent breaks from mask

use in a safe, secluded location and avoidance of persistent same

mask use are important to adverse skin reaction prevention.

Very few patients sought out medical care for their mask-

related skin reactions compared to the frequency of those

reporting adverse reactions. It is possible that this reflects the

fact that many experienced reactions were not severe. Alterna-

tively, this could be explained by the fact that the respondents

are healthcare workers who would not only have access to both

medical knowledge of treatment modalities and the supplies nec-

essary for management but also access to colleagues who could

offer treatment recommendations. Further study is warranted to

understand the severity of reactions and the need for access to

additional medical care for treatment.

This study has several limitations. First, this was administered

at one health system (albeit comprised six facilities) in one city,

in one climate. A similar study performed with more diverse

geographical locations with differing climates during different

seasons may yield different results. Second, there is potential for

selection bias in that those who responded may have experienced

skin reactions more frequently than those that did not respond.

While this may overestimate the prevalence of skin reactions, it

should not affect the types of reactions reported. Another limita-

tion is that there was limited data collected regarding informa-

tion on pre-existing conditions and therefore further study on

those with pre-existing skin conditions is warranted. Lastly, we

had a smaller number of respondents, though more than in

some other previously reported studies.2–4

The objective of this study was to add to the limited existing

literature to offer further insight on the most common adverse

skin reactions seen with daily chronic, prolonged mask use

among healthcare workers. Given the continued worldwide pres-

ence of COVID and new emerging variants, masking in health-

care settings and in the community will be a crucial prevention

strategy. We hope that our work helps HCWs and providers

anticipate some of the expected adverse skin reactions, and offer

guidance on how to approach mitigation efforts related to dura-

tion of single mask use. Further study is needed to examine

treatment and prevention efforts.

Data availability statement
The data that support the findings of this study are available

from the corresponding author upon reasonable request.
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