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Pressure injury related to the use of N95 mask in
COVID-19 pandemic

RESUMO | Objetivo: avaliar o desenvolvimento de lesdo por pressao em profissionais de satide desencadeadas pelas méscaras de protecao
individual N95, assim como avaliar o uso de barreiras de protecdo usadas como interface para prevencao desse tipo de lesao. Método:
Trata-se de um estudo transversal desenvolvido de julho de 2020 a julho de 2021. Para a coleta de dados, foi aplicado questionario para
avaliar as particularidades da pele, desenvolvimento de lesao, classificacdo e os fatores de risco para seu desenvolvimento. Para analise
estatistica foi considerada a significancia de p <0,1 e regressao logistica multipla. Resultados: Foram avaliados 85 profissionais, sendo
que 91,8% destes apresentaram algum tipo de lesao. Conclusao: Conclui-se que a lesdo por presséo relacionada ao uso de mascaras de
protecao individual N95 apresentou alta ocorréncia nessa populacdo. E embora importantes, barreiras protetoras foram pouco utilizadas
devido a questdes financeiras da instituicao.

Descritores: COVID-19; Lesao por pressao; Equipamento de Protecao Individual

ABSTRACT | Objective: to evaluate the development of pressure injuries triggered by N95 personal protective masks in health
professionals, as well as to evaluate the use of protective barriers used as an interface to prevent this type of injury. Method: This is a
cross-sectional study developed from July 2020 to July 2021. For data collection, a questionnaire was applied to assess the particularities
of the skin, lesion development, classification and risk factors for its development. For statistical analysis, significance of p <0.1 and
multiple logistic regression were considered. Results: Eighty-five professionals were evaluated, and 91.8% of them developed some type
of injury. Conclusion: Pressure injuries related to the use of N95 personal protective masks were highly prevalent in this population. And
although important, protective barriers were under-used due to financial issues in the institution.
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RESUMEN | Objetivo: evaluar el desarrollo de lesiones por presion en profesionales de la salud desencadenadas por méascaras de
proteccion personal N95, asi como evaluar el uso de barreras protectoras utilizadas como interfaz para prevenir este tipo de lesiones.
Método: Se trata de un estudio transversal desarrollado de julio de 2020 a julio de 2021. Para la recoleccién de datos se aplicd un
cuestionario para evaluar las particularidades de la piel, desarrollo de la lesion, clasificacién y factores de riesgo para su desarrollo. Para
el anélisis estadistico se considerd la significacion de p < 0,1y la regresion logistica multiple. Resultados: Se evaluaron 85 profesionales,
de los cuales el 91,8% presentaba algun tipo de lesion. Conclusion: Se concluye que las lesiones por presion relacionadas con el uso de
mascaras de protecciéon personal N95 fueron altamente prevalentes en esta poblacién. Y aunque importantes, las barreras de proteccion
fueron poco utilizadas por cuestiones financieras de la institucion.

Palabras claves: COVID-19; lesién por presion; Equipo de proteccion individual
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INTRODUCTION

he first cases of COVID-19 (Coro-

naVirus Disease) were recorded in

Wauhan, China. In December 2019,
the World Health Organization (WHO)
became aware of the outbreak of pneu-
monia in the city of Wuhan at a seafood
and live animal market, identifying that
the pneumonias were caused by a new
type of coronavirus, called SARS Cov-2.
a-2)

In Brazil, the first confirmed case
occurred on February 24 and the first
death the following month, with an
increase in community contamination
of the disease, doubling the number
of cases every three days, in addition
to 4.6% of cases being lethal. ¥ Due
to the high infectivity rate of the virus
and mode of transmission ¥, the health
team becomes susceptible to acquiring
the disease if they do not correctly use
personal protective equipment (PPE),
which include a hat, visor, goggles,
apron, gloves and respiratory protec-
tion and particulate respirator masks
(type N95, N99, N100, PFF2 or PFF3).
(5)

Respiratory protection masks type
N95, as they are better known, should
be used by healthcare professionals
when performing procedures that may
generate aerosols (dispersion of parti-
cles <5um in the environment), such
as: intubation, non-invasive ventilation
(CPAP type, venturi mask), airway suc-
tion, cardiopulmonary resuscitation.
® In addition, the Society of Intensive
Medicine recommends the use of this
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type of mask constantly in intensive
care environments, making this dis-
comfort even greater due to long pe-
riods of using PPE in the care of criti-
cally ill patients with COVID-19. ©

Therefore, N95 masks can cause
pressure injuries (Pl) “related to me-
dical device use”, a relatively recent
classification published by the NPIAP
in 2016. 7 The PI caused by PPE comes
from continuous pressure on specific
bone prominences, such as the back of
the nose and zygomatic bone, however,
with the pandemic and the continuous
use of N95 masks, Pl by PPE have be-
come more frequent and are still poorly
known and studied. ©

In this context, the guiding question
of the study was formulated: “What are
the factors related to the development
of pressure injuries in health professio-
nals due to the use of an N95 mask?”.

METHOD

This is a cross-sectional study car-
ried out at the Specialized Intensive
Care Service (SICS) at Hospital das Cli-
nicas linked to the Botucatu School of
Medicine (HCFMB - Hospital das Clini-
cas vinculado a Faculdade de Medici-
na de Botucatu). The population cove-
rage of this hospital is approximately 2
million people from 68 municipalities
in its region in the interior of Sao Pau-
lo and is a reference to the care of the
COVID-19 pandemic.

After approval by the Research Ethi-
cs Committee of the Faculty of Medi-
cine of Botucatu in June 2020 (CAAE:
33530520.3.0000.5411), data collec-
tion began in July 2020 and ended in
July 2021.

The sample consisted of health pro-
fessionals working in the ICU directly
with patients
(doctors, nurses, nursing technicians

suspected/confirmed

and physiotherapists), based on the
inclusion and exclusion criteria. Inclu-
sion: health professionals who used the
N95 mask in their work shift; Exclu-

sion: professionals who did not remain
fixed in the sector.

Data collection took place through
a questionnaire developed by the au-
thors containing the dependent or in-
dependent variables described below.

- Gender: female and male;

- Age: in years;

- Skin color (self-reference): white,
yellow, brown, black;

- Skin appearance (according to the
professional’s report): dry, normal, oily
or mixed;

- Pre-existing dermatoses (self-refer-
red): acne, rosacea, contact dermatitis,
and others;

- Use of sunscreen and which fac-
tor;

- Use of facial moisturizer, peeling/
acid and facial soap;

- Work shift (day, night or mixed);

- Hours of permanence with the
mask (maximum time) in the work shift;

- Hours of stay without the mask
(maximum time) in the work shift;

- Use of protective barriers (polyu-
rethane film, hydrocolloid, microporous
tape, tape);

- Time of use of the chosen barriers;

- Skin changes in the researchers'
assessment: reactive hyperemia, stage
1, stage 2 pressure injury (intact or rup-
tured blister), deep tissue injury, con-
tact dermatitis, pruritus;

- Regions affected by PI: root of the
nose, dorsum of the nose, wings of the
nose, right or left zygomatic region, ma-
xillary, mental, ears and cervical.

Each professional answered the
questionnaire only once, always at the
end of the shift. After completing the
questionnaire, a skin assessment was
performed by a nurse from the institu-
tion's dressing committee, where the
professional was asked to remove the
N95 mask, in a safe environment, to
assess pressure points and the develo-
pment of PIl. In case of presence of PI,
it was characterized as to the stage and
region affected.



All professionals read and signed
the Free and Informed Consent Form.

For statistical analysis, the collec-
ted data were entered into Excel sprea-
dsheets and evaluated by a statistician
from the University's Technical Support
Section for Teaching, Research and Ex-
tension (STAEPE).

For analysis, data were grouped into
white and yellow, black or brown skin
tones, mixed or normal, oily or dry, age
under 30 years and over 30 years. The
same data were evaluated individually.

Descriptive statistics of the data
were performed, and logistic regression
was performed to verify the incidence
of Pl due to the use of N95 and its as-
sociations.

For correlations, statistical signifi-
cance was considered if p< 0.1.

RESULTS

The final sample comprised al-
most the entire team of professionals
working in the ICU, totaling 85 indivi-
duals, including nurses, doctors, phy-
siotherapists and nursing technicians.

Table 1 presents the profile of the
professionals evaluated, being 76.5%
female; 43.5% aged between 31 and
40 vyears; 46.4% work during the day
and 52.9% are nursing technicians.

Table 2 presents the skin aspects of
these professionals, with 68.2% being
white, 50.6% oily skin and 63.5% ha-
ving no pre-existing dermatitis. In ad-
dition, 71.8% use skin care products,
58.8% use sunscreen and 45.9% facial
moisturizer.

Table 3 shows the time of use of
N95 masks by professionals, with
50.6% of them using the N95 mask
between 1 and 2 hours without perfor-
ming pressure point relief, and 64.7%
were only from 1 to 2 hours. 2 hours
without wearing the mask on your work
shift. Regarding the use of protective
barriers, 72.9% did not use them, espe-
cially the employees who were evalua-
ted in 2021.
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Table 1. Profile of health professionals working in the COVID-19 ICU (n=85). Botucatu,

2021.

Variables n (%)

Gender

Female 65 76,5

Male 20 23,5
Age

20-30 31 36,5

31-40 37 43,5

41-52 17 20,0
Function

Nurse 25 29,4

Physician 3 3,5

Nursing Technician 45 52,9

Physiotherapist 12 14,1
Shift

Night 27 31,8

Day 42 49,4

Mixed 16 18,8

Source: Prepared by the authors, 2021.

Table 2. Skin characterization of SICS health professionals (n=85). Botucatu, 2021

Variables n (%)

Color

White/White 58 68,2

Black/Brown 27 31,8
Skin Aspect

Normal 25 29,4

Mixed 2 2,4

Qily 43 50,6

Dry 15 17,6
Pre-existing Dermatitis

Yes 31 36.5

No 54 63,5
Use of skin products

Yes 61 71,8

No 24 28,2
Use of moisturizer

Yes 39 45,9

No 46 54,1
Use of sunscreen

Yes 50 58,8
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Regarding the skin assessment after No 35 41,2
the work shift (Table 4), 91.8% of the Use of facial soap
professionals had some type of injury

. . . Yes 2 2,4
due to the use of the device, evidencing
reactive hyperemia in 83.5% of the ca- No 8 97,6
ses, where the most affected site was Peeling
the nasal region (74.1%). Yes 6 5,1
No 79 94,9
DISCUSSION

Source: Prepared by the authors, 2021.

After analyzing the data, it was evi-

dent that professionals from the nur- Table 3. Use of N95 masks and protective barrier. Botucatu, 2021.
sing team such as nursing technicians

(52.9%) and nurses (29.4%) made up Variables n (%)
the majority of the sample, a percenta- Time with the N95 mask
ge similar to that of a study carried out <1 hour 7 8,2
in hospitals in Ceard. ® Among the pro- 1= 2 hours 43 50,6
fessionals evaluated, 50.6% and 17.6% 3 -6 hours 2 259
considered themselves to have oily and
dry skin, respectively, and these types 79 hours 2 24
of skin were more likely to have a le- >10 hours L 12,9
sion in the jaw region, with a p of 0.07. Time without the mask

Part of the health team (71.8%) <6 hours 8 9.4
us'ed skln'car.e products, with 45.9% 325 hours 1 129
using moisturizers, 58.8% sunscreen
and 2.4% facial soap. In this sense, a 1-2hours 55 64,7
study reported that the use of these skin < 1 hour 10 11,8

products could be a prevention factor Use of protective barrier
for Pl due to the use of medical devi-

Yes 23 27,1
ces, but with the data collected there
was no significance after multiple re- No 62 29
gression. " Use of protective barrier

In the current survey, 91.8% of pro- Hydrocolloid 21 24,7

fessionals had some type of injury rela- Polyurethane film 1 12
ted to the use of devices, similar to the )

Microporous tape 1 1,2

multicenter study carried out in Chi-
na, in this research, 83.5% had reac- Did not use 62 72,9
tive hyperemia, 2.4% had stage 1 and Source: Prepared by the authors, 2021.
stage 2 LP and 1.2% had deep tissue

damage, differing from this same study,

Table 4. SICS health professionals' skin assessment (n=85). Botucatu, 2021

where stage 1 lesions prevail, followed

by reactive hyperemia. The most affec- Variables n (%)

ted places in both studies are the nose " Incidence of injuries in professionals

74.1%, followed by the zygomatic, pla- No 07 87

ces where N95 masks exert more pres- '

sure. Yes 78 91,8

There were also reports of injuries  Pllocation

in the jaw, ear and neck, and after the Nose 63 74,1

statistical analysis it was observed that Zygomatic 39 459

people with black/brown color and ni- :
Jaw 17 20,0

ght workers are more predisposed to be
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affected with injuries in the ear with p
0.073 and 0.116 respectively. It was
not possible to relate these data to the
literature due to the scarcity of articles
on this topic.

Due to the pandemic and the scar-
city of financial resources to purcha-
se protective barriers, these measures
were poorly adhered to, with only
27.1% used, where only 24.7% used
hydrocolloid. The use of protective bar-
riers, in particular, the hydrocolloid,
has been reported by professionals who
used it as relief of discomfort mainly in
the nose, with greater ease of keeping
the mask on for longer, without the
need for relief. Studies with protective
barrier guidelines indicate foams and
hydrocolloids as interfaces for N95
masks to reduce pressure on bony pro-
minences, mainly nose and zygomatic
bone. (12-13)

Some correlations regarding the use
of devices and their exposure could not
be identified due to the limited number
of individuals, which is a limitation of
the study, as well as the performance of
data collection in a single institution.

The literature lacks more informa-
tion about pressure injuries in health
professionals, with a lack of other stu-
dies for comparison.

The coronavirus pandemic exposed
many aspects related to the work of
nursing and the health team, especially
for those who worked on the front line.
Pressure injuries are one of the issues
to be evaluated in this context, where
the exposure of the team was one of
the components of wear of these pro-
fessionals.

CONCLUSION

Pressure injuries related to the use
of N95 masks had a high occurrence
in this population (91.8%), evidencing
reactive hyperemia in 83.5% of the ca-
ses, where the most affected site was
the nasal region (74.1%).

The profile of the professionals
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Ears
Cervical
Skin Assessment
Absence
Reactive hyperemia
Itching
Pl stage 1
Pl stage 2
Deep tissue injury
Contact dermatitis
Source: Prepared by the authors, 2021.
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19 22,4
04 4,7
07 8,2
71 83,5
02 24
02 24
01 1.2
01 1,2
01 1.2

Table 5. Multiple logistic regression to explain the occurrence of pressure injuries

adjusted to the most strongly associated variables. Botucatu, 2021.

Variable RR* Cl 95% p
Male gender 0,871 0,439 1,729 0,692
Age >30y/o 1,071 0,633 1,815 0,798
Black or brown skin 0,982 0,586 1,644 0,945
Qily or dry skin 1,125 0,672 1,883 0,654
Absence of pre-existing dermatitis 0,920
Contact dermatitis 0,836 0,313 2,229 0,720
Other dermatitis 1,034 0,607 1,763 0,902
Physicians or physical therapists 0,930 0,424 2,041 0,856
Day shift 0,885
Night shift 1,123 0,643 1,964 0,683
Mixed shift 1,152 0,578 2,296 0,687
>6 hours with the n95 mask 0,845 0,423 1,687 0,632
>3 hours without the mask 1,016 0,552 1,869 0,959
Use of protective barrier 1,129 0,345 3,693 0,841
>6h with protective barrier 0,980 0,278 3,448 0,974

*RR: Relative Risk
Source: Prepared by the authors, 2021.

evaluated was female; age between 31
and 40 years; nursing technicians and
working during the day. Regarding the
characterization of the skin, 68.2% sel-
f-reported as being white, 50.6% oily
skin and 63.5% did not have pre-exis-
ting dermatitis.

According to the time of mask use,
50.6% used the N95 mask between 1
and 2 hours without relief of pressure

Revista Nursing,

points. Regarding the use of protective
barriers, such as hydrocolloid, 72.9%
did not use them due to the institution's
lack of financial resources.

Therefore, the results of this study
support the awareness of professionals
and institutions about the risks and pre-
ventive measures, in fact, the first step
towards the prevention of these occu-
pational injuries.
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