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Prevalence of occupational acne in healthcare
professionals during the COVID-19 pandemic:
systematic review

Prevaléncia de acne ocupacional em profissionais de satide
durante a pandemia da covid-19: revisdo sistematica

Abstract

Objective: To estimate the prevalence of occupational acne associated with the use of N95,
FFP2 or FFP3 masks by health professionals during the COVID-19 pandemic. Methods:
A systematic review of prevalence studies, guided by the Joanna Briggs Institute’s evidence
synthesis manual. The searches were carried out between April and June 2024 in the
PubMed, Embase, Web of Science, SciELO, and Scopus databases, published between 2020
and the months in which the search strategy was conducted. The combined prevalence
was calculated from the individual results of the studies. Results: 13 studies were selected,
in which 3,959 health professionals participated. 864 cases of occupational acne were
identified, resulting in a combined prevalence of 21.8%. Higher prevalences were observed
in females and in those who wore masks for a long time. The data, obtained mainly through
non-validated questionnaires and applied digitally, showed heterogeneity. Conclusion:
Occupational acne induced by the use of respirator masks is a relevant occupational risk,
affecting over one fifth of healthcare professionals that participated in the included studies.
Considering the pandemic context, prevalence may have been underestimated due to
difficulties in recording cases.

Keywords: Acne; N95 Respirators; Occupational Dermatosis; Health Professionals;
COVID-19; Occupational Health.

Resumo

Objetivo: Estimar a prevaléncia de acne ocupacional associada ao uso de mascaras N95,
FFP2 ou FFP3 por profissionais de saide durante a pandemia da covid-19. Métodos:
Revisdo sistemdtica de estudos de prevaléncia, orientada pelo manual de sintese de
evidéncias do Instituto Joanna Briggs. As buscas foram realizadas, entre abril e junho de
2024, nas bases PubMed, Embase, Web of Science, SciELO e Scopus, publicados entre
2020 e os meses de condugdo da estratégia de busca. A partir dos resultados individuais
dos estudos, foi calculada a prevaléncia combinada. Resultados: Foram selecionados 13
estudos, nos quais participaram 3.959 profissionais de satide. Foram identificados 864 casos
de acne ocupacional, resultando em prevaléncia combinada de 21,8%. Prevaléncias mais
altas foram observadas em pessoas do sexo feminino e naquelas que faziam uso prolongado
de mascaras. Os dados, obtidos principalmente por meio de questionarios ndo validados
e aplicados via digital, apresentaram heterogeneidade. Conclusiao: A acne ocupacional
induzida pelo uso de mascaras respiratdrias constitui um risco laboral relevante, que afetou
mais de um quinto dos profissionais de satide que participaram dos estudos revisados.
Considerando o contexto pandémico, a prevaléncia pode ter sido subestimada devido as
dificuldades para o registro dos casos.

Palavras-chave: Acne; Respiradores N95; Dermatose Ocupacional; Profissionais de
Saude; Covid-19; Saude do Trabalhador.
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Introduction

Throughout the COVID-19 pandemic, healthcare professionals have presented various physical disorders,
including skin, respiratory, musculoskeletal, neurological, urinary, and circulatory problems, associated with the
use of personal protective equipment (PPE) at work'. Among these, skin alterations, or occupational dermatoses,
were the most frequently reported adverse events?.

Occupational dermatoses are skin conditions for which a relationship with work can be proven. They are defined
as any alterations to the skin, mucous membranes, or appendages, directly or indirectly caused, conditioned,
maintained, or aggravated by physical (such as heat, cold, and radiation), chemical (organic and inorganic
chemicals), mechanical (pressure, friction, and vibration), or biological (bacteria, viruses, fungi, and parasites)
agents present in the occupational environment and in work activities*”.

Studies carried out during the COVID-19 pandemic revealed that occupational dermatoses related to the use of
PPE affected approximately 70% of healthcare workers, with face masks - especially N95 masks (or equivalent)
- being the main culprits. Prolonged and continuous use of the N95 mask can result in a variety of cutaneous
adverse events, including pain, exacerbation of pre-existing skin diseases, contact dermatitis, and pressure
injuries®’. Another skin manifestation frequently observed is acne related to the use of PPE, also known as
occupational acne®’.

Disposable masks and respirators come in different filter options. N95 respirators (North American standard,
certified by the Centers for Disease Control and Prevention) block at least 95% of particles larger than 0.3 pm,
including bacteria and viruses. Similarly, in Europe, FFP2 respirators offer a minimum filtration efficiency of 94%,
while FFP3 respirators reach up to 99%, both of which are widely used to protect healthcare workers'®!".

Reports of acneiform rashes in healthcare workers before the COVID-19 pandemic were relatively rare in the
literature'?. In the pandemic context, cumulative evidence from systematic reviews points to a high occurrence
of cases of occupational dermatoses''*. Despite the high prevalence of these adverse events, it is likely that the
real magnitude is even higher, due to the lack of recording of cases. The overload of health services during the
pandemic has made it difficult to formally record dermatoses considered to be of lesser severity, and the lack of
specific protocols for characterizing acne as an occupational condition has contributed to the heterogeneity of the
data and the underestimation of the occurrence''.

The occlusion of the skin by the use of masks can cause dysbiosis of the skin flora, retention of biofluids, and
increased skin temperature, factors associated with the development of dermatoses related to heat and sweat.
Moreover, the rubbing of masks can induce mechanical acne and friction dermatitis, as well as exacerbating pre-
existing inflammatory skin conditions".

Although the exact mechanism is not fully understood, mechanical pressure and friction, associated with the
hot and humid microclimate generated by the prolonged use of face masks - especially the tight-fitting N95
mask - can cause an occlusive effect on the ducts of the pilosebaceous units, contributing to the development
of acne lesions. Furthermore, the mucosa can be colonized by bacteria that increase the microbial load on the
surrounding skin, influencing the occurrence of acne, with Propionibacterium acnes being the main bacterial
etiological agent'®.

The main complications associated with occupational dermatoses include secondary infections (including
COVID-19), pigmentation changes, scars, physical and emotional sequelae, as well as possible impacts on working
capacity. These consequences compromise not only individual health, but also quality of life, self-esteem and the
permanence of these workers in their jobs, resulting in significant economic and social repercussions for the
health system'>.

In view of the above, the aim of this review is to estimate the prevalence of occupational acne associated with the
use of N95, FFP2 or FFP3 masks by healthcare workers during the covid-19 pandemic.
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Methods

This is a systematic review of prevalence studies, reported in accordance with the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines* and guided by the Joanna Briggs Institute - JBI
Manual for Evidence Synthesis®.

The protocol of this systematic review is registered in the International Prospective Register of Systematic Reviews
(PROSPERO), accessible through the identification number CRD42024542446.

The study was conducted based on the following research question: what scientific evidence exists on the prevalence
of occupational acne associated with the use of N95, FFP2 or FFP 3 respirators by healthcare workers during the
COVID-19 pandemic?

The search for relevant studies was carried out in the following databases: PubMed/MEDLINE (National
Library of Medicine, Bethesda, MD), Embase (Elsevier, Amsterdam, Netherlands), SciVerse SCOPUS
(Elsevier), Scientific Electronic Library Online - SciELO, and Web of Science - Main Collection. The databases
were accessed through the Capes Journal Portal. The search was carried out from April to June 2024, with no
restrictions on the publication year.

Moreover, a search was carried out in the gray literature, including thesis and dissertation banks, government
reports, and conference abstracts not published in journal supplements, i.e. with restricted circulation. The pre-
publication repository MedRxiv: (https://www.medrxiv.org/) was also consulted.

The search strategy adopted the following structure: (N95 OR “face mask” OR “medical mask” OR FFP2 OR FFP3)
AND (“healthcare worker” OR “health professional” OR “medical staff” OR “healthcare personnel” OR “health
worker”) AND (acne OR “occupational acne” OR “acneiform eruptions” OR “acne vulgaris”) AND (COVID-19
OR “SARS-CoV-2” OR “novel coronavirus”). Filters: 2020-2024.

The following were considered for inclusion: (i) cross-sectional studies as a methodological design; (ii) any
healthcare professional directly involved in patient care; (iii) other individuals involved in the care process, such as
administrative staff; (iv) studies conducted during the covid-19 pandemic, in any care setting; (v) use of respirator
masks (N95, FFP2, FFP3); (vi) first use or reuse and/or reprocessing of masks; (vii) any sample size.

Exclusion criteria included: (i) studies that evaluated other types of equipment for the proposed outcomes; (ii)
studies that investigated different outcomes; (iii) inadequate methodological designs for estimating prevalence;
(iv) studies unavailable in full.

All the studies retrieved were screened and assessed for eligibility by two independent reviewers (PPO and JLSA).
In the event of disagreement, a third reviewer (MMD) assisted in the decision-making process. Selection took
place in two phases:

a. First screening: in this phase, the reviewers have access to only limited information - title, abstract,
citation details, and keywords - and, based on this preliminary data, decide whether the publication has
the potential to meet the inclusion criteria.

b. Second screening: complete reading of the studies selected for inclusion in the systematic review.

The data was previously organized in a Microsoft Excel spreadsheet and then shared with the reviewers.
No reference management software or Al tools were used in this process.

After defining the studies included in the sample, internal validation was carried out, involving assessment of
methodological quality and risk of bias. Methodological quality was determined using the Appraisal for Cross-
Sectional Studies (AXIS)* tool, a critical appraisal system that considers both the study design and the quality of
the reports.
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The risk of bias was assessed based on the presence of different types of bias commonly identified in prevalence
studies, including selection, information, non-response, recall, confounding, and reporter bias.

The qualitative synthesis involved extracting the relevant data from the studies, including authors, year of
publication, country of origin, number of participants, distribution of participants by gender, and mean age. And
the clinical characteristics of the lesions: number of events (prevalence), anatomical location and staging.

From each study, we extracted the sample size and the prevalence of acne among healthcare workers associated
with the use of respirator masks. Based on this data, the combined prevalence was estimated.

To present the data, we used a flowchart (PRISMA) to illustrate the study selection process; tables to describe the
general characteristics of the studies; and figures to represent internal validity (methodological quality and risk
of bias).

Results

By applying the search strategy in different databases and complementary sources, 181 potentially relevant studies
were retrieved (Figure 1).

Studies retrieved Grey Literature
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= 5 assessed other outcomes,
%0 2 other populations,
"u Studies included in 2 unavailable in full,
the Qualitative Synthesis 4 did not meet the scope of
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5 Studies included in the
5 Quantitative Synthesis
£ (n=13)

Figure 1 Flowchart of the literature search according to the Preferred Reporting Items for Systematic Reviews and
Meta-Analysis
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We included 13 cross-sectional studies, published between January 2020 and June 2024, which reported the
prevalence of occupational acne associated with the use of N95, FFP2, or FFP3 respirators. The sum of the number
of participants in these studies resulted in 3,959 healthcare professionals, ranging from 61 to 592 participants per
study. They worked in the care of COVID-19 patients during the pandemic, in different clinical settings, including
urgent care, outpatient care, home care, hospitalization in wards and intensive care units, among others. 864 cases
of occupational acne were identified, corresponding to a combined prevalence of 21.8%.

The data from the studies is limited in terms of the clinical characteristics of the lesions, as well as the initial
presentation or exacerbation of pre-existing conditions. None of the included studies provided detailed

dermatological diagnoses of the clinical presentation of acneiform eruptions.

In terms of geographical location, the included studies were widely distributed throughout the world,
demonstrating the comprehensiveness of the search strategy (Table 1).

Table 1 Identification and summary of included studies

Main categories

Prevalence N (represented as a
Author/Year Country n n (%) Sex/gender Age T TG
total sample)
McKenna et al., . 0 M: n=87 (16.3%) Range: 31 to Nurses (66%)
20242 Australia 559 69 (123%) ¢ " 14c (83.7%) 45 years Doctors (7.9%)
zévgr}lierzs Doctors (67.3%)
Baklouti et al., . 0 M: n=82 (27.3%) ) Other participants
2023% Tunisia 300 74Q47%) g 515 (7270  Swndard e dassified as
deviation: aramedics (32.7%)
3.49 years b '
Doctors (90.7%)
Solanki et al., . 0 Range: 21to  Other participants
202276 India 430 156 (37.2%)  Does not report 30 years were classified as
paramedics (9.3%)
Laxmidhar et al,, . M: n=62 (33.4%) Range: 20 to Doctors (40.3%)
[0)
20237 India 186 29(15.6%) 154 (66.6%) 40 years Nurses (31.7%)
Altin et al, 0 M: n=29 (35.4%) Average: 0
20232 Turkey 82 20 (24.4%) F: N=53 (64.6%) 28 years Nurses (100%)
Aloweni et al,, ) M: n=107 (18.1%) Nurses (87.3%)
9 <
2022% Singapore 592 129 (3L.7%) '\ 4es (g1.90) 20 years Doctors (4.2%)
Silva Brandao . 0 M: n=68 (17%) Nurses (54%)
<
et al., 2022% Brazil 398 T(L7%) g 330(830) @ SH0vears Doctors (18.6%)
Between
23 and 27 Nursing technician
Dode et al, . M:n=23 (19.5%) (22%) years (29.7%)
[0)
2022% Brazil 118 49 (48.5%) F: n=95 (80.5%) Range: Administrative area
38 to 42 (25.4%)
(22%) years
Malathy et al., . o M:n=156(37.5%) Average: Doctors (85.0%)
20223 India 415 119 (28.6%) F: n=259 (62.4%)  27.7 years Nurses (14.4%)

Continue
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Continuation

M: n=149 (84%)

. 0,
178 64 (35.9%) F: n=28 (16%) Average age: Nurses (48.0%)

Kwasnicki et al.,  United

33 3 0,
2022 Kingdom 1 (did not report) 30 years Doctors (13.0%)
Doctors (37.0%)
Christopher . 0 M: n=67 (33.0%) Average: Medical students in
etal,2021%  [ndonesia 200 103(15%) p 13y 6700)  269years  clinical internship
(34.5%)
Daye et al., 0 M: n=174 (39.5%) Average: Nurses (43.3%)
2020% Turkey 440 44 (10%)  © 266 (60.5%)  33.5 years Doctors (29.8%)
Hu et al, . 0 M: n=5 (8.2%) Range: 30 to Nurses (50.8%)
2020% China =61 1(L6%)  p\ sc018%) 39 years Doctors (49.2%)

*Sex variable categories: M = male, F = female.

The distribution by country was as follows: Australia (n=1)*, Brazil (n=2)**?, China (n=1)*, India (n=3)>*,
Indonesia (n=1)*, United Kingdom (n=1)*, Singapore (n=1)*, Tunisia (n=1)%, and Turkey (n=2)%*.

Women made up the largest proportion of participants, totaling 2,493 (62.9%). One study did not report the
sex/gender distribution®. It was unclear whether the included studies considered sex or gender as variables, and
presented only binary classification categories, without considering gender diversity.

The main professional categories were nursing (nurses and technicians) with 1,644 (41.5%) participants, followed
by doctors, with 1,421 (35.8%) individuals. Two manuscripts categorized all non-medical professionals as
paramedics®?. One study included administrative professionals®, while another included a large number of
medical students™.

The studies presented different ways of reporting the age of the participants, which prevents the definition of a
single value for this variable. Despite this, the average age was less than 40 years, regardless of the differences in
data recording methods.

Only one study* used the STROBE (Strengthening the Reporting of Observational Studies in Epidemiology)
checklist to standardize the reporting of cross-sectional studies, making it easier to assess their limitations,
strengths and the generalizability of the results.

The assessment of the methodological quality of the studies, carried out using the AXIS tool, is shown
below (Figure 2).
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Figure 2 Internal validity: methodological quality of the studies (AXIS Tool)
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Of all the studies, five***%*>**% did not justify the sample size and received a negative evaluation, although the
objectives and methodological design were appropriate in most cases.

None of the included studies provided justification or additional information on individuals who refused
to participate or withdrew from the study. Studies that did not report data on non-response were classified as
uncertain in this respect, while those with a high number of non-respondents received a negative evaluation in
this regard. The evaluation considered the percentage of responses obtained in questionnaires: 400/186 (46.5%)%,
120/82 (68.3%)*, 458/398 (86.8%)*, 500/415 (83.0%)*, 225/178 (79.1%)*.

The ethical aspects of the research were duly declared by all the studies included. Similarly, information on
financial support, or the lack of it, was adequately documented.

A relevant aspect refers to the absence of detailed information on the application of statistical methods to obtain
and analyze the results in the studies. Those that did not adequately describe the methodological structure were
classified as “uncertain” on this item. This limitation also had an impact on the evaluation of the interpretation of
the results (Figure 3).

Selection bias
Information bias
Non-response bias
Confounding bias
Recall bias
Rapporteur bias

McKenna et al., 2024%*

Baklouti et al., 2023%

Solanki et al., 20222 ’ g .
Laxmidhar et al., 2023 ? . ? ?
Altin et al., 2023 : | @ | 2

Aloweni et al., 2022%

Silva B et al., 2022%

Dode et al., 2022 ? ? ? .
Malathy et al., 2022* . . . .
Kwasnicki et al., 20223 . . ? .

Christopher et al., 2021*

Daye et al., 2020

. -

®0: 5| @ -
. 0
N

Hu et al., 2020%¢

Figure 3 Risk of bias of the studies and domains evaluated
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In general, the participants were considered representative of the universe studied, suggesting no selection bias.
However, one study was classified as high risk for this type of bias due to the small number of participants®.

Considering that data was collected using non-validated questionnaires and applied remotely, a potential risk of
bias was assumed in this area. Moreover, studies with a high proportion of non-respondents received negative
evaluations. It should be noted that there was no standardization between the studies in terms of the instruments
used for data collection, which may have contributed to the heterogeneity of the results.

All the studies presented a high risk of bias in the “recall” domain, since the answers were based on self-reporting
by the participants. Studies that did not discuss their limitations were considered to have potential reporting bias,
as were those that received funding.

Discussion

This systematic review found a combined prevalence of 21.8% of cases of acne related to the use of N95 respirators
or equivalent, highlighting the relevance of this occupational dermatosis among healthcare professionals who use
these devices in their work activities.

Mask-related acne is clinically characterized by the appearance of lesions of recent onset or the exacerbation
of pre-existing acne, most commonly affecting the mask line and the lower face. A distinctive feature of this
condition is the temporal association with the continuous use of the mask, with symptom relief observed during
intermittent periods without its use, which shows the direct effect of the device on the skin®.

The occurrence of these lesions is favored by mechanical pressure, friction, and the hot and humid microclimate
under the device. Intrinsic factors, such as genetic predisposition, hormonal changes, pre-existing acne, scars,
and previous systemic treatment, as well as extrinsic factors, including mask quality, time of continuous use,
inadequate hygiene, stress, and smoking, can aggravate the condition. The combination of these factors increases
the prevalence and severity of occupational acne***!.

It is worth noting that the studies included did not evaluate the intrinsic or extrinsic factors that could influence the
occurrence of occupational acne. This limitation may represent a determining factor for the clinical heterogeneity
observed between the studies, so that the results specifically represent the impact of wearing respirator masks.
Only one study? validated the questionnaire used to obtain information on the occurrence of occupational acne.

The prolonged use of respirator masks is the most important risk factor for the development of facial dermatoses,
including acne. A systematic review and meta-analysis evaluating 24 observational studies with the general
population and healthcare professionals found a combined prevalence of acne of 31% (95% CI: 26%; 37%)**.
In addition to time of use, female gender and the presence of pre-existing acne were also associated with the
exacerbation of lesions, corroborating the findings of individual studies which highlight greater susceptibility in
women and in individuals with a history of acne***.

From this perspective, the length of time respirator masks are worn can be a modifiable risk factor in the workplace.
Adjustments to the duration of use or strategic breaks can contribute to the prevention and mitigation of adverse
skin reactions in healthcare workers, especially those most susceptible to occupational acne*>*.

Females are more susceptible to developing occupational acne related to the use of respirator masks, highlighting
the importance of considering hormonal and physiological factors®®. A survey of healthcare professionals
revealed that females were more than five times more likely to develop mask-related acne than males (OR = 5.40;
95% CI: 2.4; 12.1; p < 0.001)*.

Female skin tends to be thinner and more sensitive, which can increase susceptibility to irritation caused by
prolonged use of respirator masks. These conditions favor the development of acne lesions, especially in areas such
as the chin and jaw, regions frequently affected by hormonal acne®.
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Genetic and hormonal factors contribute to its etiopathogenesis. Female hormonal fluctuations, such as those that
occur during the menstrual cycle, pregnancy, and menopause, can increase sebum production by the sebaceous
glands. This excess oil can clog pores and favor the development of acne®"*.

The psychological impact of occupational acne in women is significant and multifaceted. The occurrence of
acne related to the use of respirator masks can generate adverse effects, especially in women, due to their greater
concern with facial appearance. Studies indicate that these acne lesions are associated with reduced self-esteem,
increased anxiety, and depressive symptoms. Furthermore, women report greater emotional and social impact,
including discomfort in professional interactions and decreased confidence in the workplace®*~>.

The studies included did not provide detailed information on the anatomical location of the lesions. It is known,
however, that the sites most frequently affected by acne associated with the use of masks are in the so-called “zero
zone of the face”, which includes the cheeks, nose, and chin®**. Moreover, there were no reports of the use of
standardized systems for classifying the severity of lesions, such as the Global Acne Severity Scale (GEA Scale).
This is a global scale validated both in photographs and in clinical evaluations, which considers multiple aspects
of acne severity, including the number, type, and size of lesions, as well as the presence of inflammation, erythema,
and seborrhea®.

The absence of this information limited the possibility of establishing more precisely the anatomical distribution
and clinical severity of occupational acne in the studies analyzed. Another limitation of this review was
the heterogeneity between the studies, which prevented a meta-analysis from being carried out, and the
combined prevalence was estimated from the individual data. In the emergency context of the pandemic, there
was not enough time to develop and validate the instruments, which possibly hindered studies with more
robust methodologies.

Despite the limitations discussed, the occurrence of occupational acne highlights the need to adopt strategies
aimed at mitigating this adverse skin event, considering its potential impacts on workers’ health.

Preventive strategies can reduce the incidence and severity of occupational acne. These include: periodic breaks
from mask use when safe, choosing well-fitting and quality devices, proper hygiene, using non-comedogenic
dermatological products, moisturizing the skin, and monitoring lesions early. Furthermore, education and
guidance programs for healthcare professionals can help identify individual risk factors and adopt effective
preventive measures®*>%%,

Conclusion

Occupational acne induced using respirator masks represents an occupational risk for healthcare professionals,
evidenced by a combined prevalence of over 20.0% in the participants of the studies included in this review.

It is important to note that, despite the overload of care and the predominance of more severe events, several
studies have systematically recorded the occurrence of these injuries. These efforts are relevant, as they give
visibility to occupational acne in a context where underreporting was highly likely.

For future studies, we recommend the adoption of validated tools for the accurate recording of acne lesions
induced by respirator masks, as well as the use of the STROBE checklist in the design of cross-sectional studies.
Such measures allow for a more rigorous evaluation of the studies and their results.
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