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Aim: The aim of this study was to determine the skin-related problems caused by personal protective equipment
(PPE) use in health care workers (HCWs) and to identify the factors contributing to their occurrence.

Materials and Methods: This descriptive and cross-sectional online survey study was carried out with 297 HCWs
working in a university hospital in Turkey between March 20, 2021, and May 20, 2021. The study data was
collected using an online questionnaire consisting of 3 parts. Descriptive statistics, Pearson’s Chi-square, and
Fisher’s Exact Chi-square tests were used to analyze the data.

Results: Among the HCWs, 95.6% reported that skin-related problems associated with at least one PPE use. Skin-
related problems that develop due to PPE use were mostly associated with the use of Surgical/N95 masks
(97.1%) and gloves (96.8%). The most commonly reported problems were *’dryness’’ (%74.0) and ’itching’’ (%
72.1) when wearing gloves, *’perspiration and moisture’’ (73.6%), *’formation of equipment traces’’ (53.9%),
and *’skin lesions’’ (52.8%) when wearing a surgical/N95 mask, *’perspiration and moisture’’ (89.7%) when
wearing protective overalls/gowns. Wearing PPE for more than 4h (p=0.001), taking additional precautions to
increase the sense of protection (p=0.026), and not applying preventive measures while using PPE (p=0.003)
significantly increase the risk of skin-related problems.

Conclusion: The results suggest that skin-related problems due to the use of PPE are common among HCWs.

1. Introduction

From past to present, the world has fought various epidemics.
Currently, the global fight against the COVID-19 pandemic is still
ongoing. According to the World Health Organization (WHO) data, by
the end of July 2021, 193,657,725 confirmed cases and more than 4
million deaths were reported due to COVID-19 which is highly conta-
gious and pathogenic [1]. Healthcare workers (HCWs) are the primary
point of care for the community, especially in the fight against
communicable disease outbreaks. They are at risk of being affected by
infectious diseases and occupational exposure while both controlling the
spread of disease and providing infected patients with the medical care
they need [2]. According to the International Council of Nurses, as of
December 31, 2020, more than 1.6 million HCWs in 34 countries have
been infected with COVID-19, with the total number of nurse deaths

from COVID-19 in 59 countries being 2710 [3]. Bandyopadhyay et al.
[4] pointed out that infections and deaths from COVID-19 among the
HCWS in different countries worldwide in the early stages of the
pandemic were at a critical level. Similar to the other countries, HCWs in
Turkey were exposed to risks occurring due to COVID-19 during the
pandemic. More than 40,000 HCWs have been reported to be infected
with COVID-19, according to unofficial statements of the Ministry of
Health, and one in every 10 people infected with the disease is an HCW
[5].

The use of personal protective equipment (PPE) is recommended for
all HCWs working in hospital and community settings and at high risk of
contact with COVID-19 patients. PPEs, such as gloves, surgical/N95/
FFP3 masks, safety glasses, face shields, protective gowns/overalls, that
create a physical barrier between the pathogens in the environment
contacted and the user, are known to reduce the risk of transmission of
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infection [6,7]. Therefore, the use of PPE is the focus of employee safety
for HCWs, which are at the frontline during the pandemic. However,
another aspect brought out by the use of PPE during the COVID-19
pandemic is the skin-related injuries and dermatological problems
caused by the use of one or more PPE during long and uninterrupted
working hours [8-10]. The necessity of using PPE to ensure infection
control in this process has shown that this non-medical equipment that
comes into contact with skin and tissues can also cause skin injuries and
should be considered within the scope of medical device-related pres-
sure injuries [11-13].

Pressure, friction and shear forces that PPEs cause at the contact
points on the skin are the main factors in the etiology of skin damage
associated with the use of PPE [9]. It is also known that sweating and
moisture, which happen due to stress and discomfort caused by long
hours of work with PPE that is used to prevent transmission by contact,
droplets, and respiration, leading to skin softening by reducing tissue
tolerance and providing the ground for skin injury [8,9,14,15]. More-
over, the fact that HCWs with different face sizes and shapes have to use
the equipment, especially masks and safety glasses, that are manufac-
tured in standard sizes, for a long time also leads to these injuries [12,
16]. Many studies have shown that HCWs, having to work using PPE to
protect themselves and other patients during the pandemic, suffer from
dermatological problems and skin injuries [12,16-18].

The importance of PPE use in the prevention of hospital-acquired
infection cannot be denied. However, it should be taken into consider-
ation that the skin-related injuries and dermatological problems that this
equipment may cause, which is supported by the literature findings, also
pose arisk in terms of employee safety. Because it has been reported that
problems that may arise due to the ergonomics, comfort and physical
properties of PPE provided by institutions can increase the risk of
infection transmission to HCWs by damaging the skin integrity [19,20].
Furthermore, it is known that the problems caused due to the use of PPE
negatively affect the attitudes and behaviors of HCWs to use this
equipment effectively [21,22]. Therefore, given these risks, it is
important to address and be aware of the problems associated with PPE
use in terms of both employee and patient safety in the delivery of
healthcare services, demonstrating the need for more ergonomic and
skin-friendly PPEs with a higher protective effect. In this study, we
aimed to evaluate the skin-related problems caused by the PPE use in
HCWs during the Covid-19 pandemic and to identify the factors
contributing to their occurrence.

2. Materials and methods
2.1. Study design

It is a descriptive and cross-sectional online survey study conducted
between March 20, 2021 and May 20, 2021 to investigate skin-related
problems, caused by the use of PPE, of HCWs working in a 600-bed
university hospital, in the Aegean Region of Turkey, where treatment
and care services are also provided for COVID-19 patients.

2.2. Participants

A total of 1250 HCWs work in the hospital where the study was
carried out. Among these HCWs, 850 HCWs, meeting the inclusion
criteria of taking part in bedside patient care and treatment services,
using PPE, and not having any chronic diseases that prevent interaction
with COVID-19 patients, formed the population of the study. Determi-
nation of the total number of HCWs that were known to meet the in-
clusion criteria for the study was done through the interviews with the
occupation-related management departments of the HCWs. The online
survey link was not shared with 400 HCWs that were found not to meet
the inclusion criteria and were excluded from the study. The minimum
sample number to be included in the study was calculated as 260 among
850 HCWs with a 0.05 margin of error, according to the n = Nt? pq/d?
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(N-1) + tzpq formula [23], which is used when the number of in-
dividuals in the population is known. The HCWs to be sampled were
invited to study by using a simple random sampling method. Consid-
ering the very busy working conditions of HCWs and the volunteering
principle of the study, a total of 297 people reported volunteering to
participate in the study and answered the questions in the online survey
link fully.

2.3. Data collection and data tool

As a data collection tool in the study, a questionnaire, developed
based on literature review [8,9,15,19,21,24], consisting of a total of 25
questions was used. For the content validity of the questionnaire used in
this study, three nurse academicians experts in pressure injuries, one
doctor specialized in dermatology, and four HCWs who use PPEs in the
clinic were asked to evaluate the suitability, reliability and under-
standability of the items. As per the Davis technique [25] for content
validity, the experts assessed and graded each question in the ques-
tionnaire as “Relevant (4)", “Need minor revision (3)", “Need major
revision (2)", "’Not relevant (1)." As per the experts’ suggestions, no item
was removed from the questionnaire while items that were graded as
2-3 have been revised with the most appropriate statements. The Con-
tent Validity Index, based on the experts’ opinions, of the questionnaire
used as a data collection tool in this study, was found to be 0.93.
Furthermore, Kendall’s W value related to the scores obtained from
eight experts was determined as W = 0.940, p = 0.020. The final
questionnaire consists of 3 parts. The first part includes questions aimed
at obtaining data on the demographic characteristics of HCWs (9 ques-
tions), while the second part on PPE usage characteristics and exposure
to skin-related problems due to PPE use (10 questions). In the last part,
(6 questions) HCWs were asked to state skin-related problems they were
exposed to, according to the type of equipment they used. In this part,
they were also requested to mention the anatomical parts where stated
skin-related problems develop according to the type of equipment. The
data were obtained by sharing the online link of the questionnaire,
created using the Google forms, in the WhatsApp groups of HCWs.

2.4. Ethical considerations

In order to carry out the study, permission (2021-01-17T12_37_04)
was obtained from the Ministry of Health Scientific Research Platform
on January 18, 2021. Written approval of the ethical committee was
obtained from the Clinical Research Ethics Committee of the university
(2021/95). Also, on the first page of the online survey link shared with
the HCWs invited to the study, the purpose of the study was explained
and it was stated that the participation was voluntary.

2.5. Statistical analysis

All statistical analyses were performed with the SPSS version 22.0
(Armonk, NY: IBM Corp) package program. Categorical data were
shown as numbers and percentages, while continuous variables data as
mean and standard deviation. Pearson’s Chi-square and Fisher’s Exact
Chi-square tests were used to analyze inferential statistics, which
include the correlation between some characteristics of HCWs and the
presence of skin-related problems associated with PPE use, depending
on the size of the cells examined. P < 0.05 was considered for the level of
statistical significance in all analyses.

3. Results
3.1. Characteristics of healthcare workers
While 82.2% of the HCWs participating in the study were women,

81.8% were nurses, and 11.8% were doctors. Of the participants, 19.5%
were working in COVID-19 clinics and the COVID-19 intensive care unit,
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31.3% were in internal clinics, while the majority of them had previ-
ously worked in pandemic clinics, and 51.6% of them had a working
time of >8 h in a shift. (Table 1).

3.2. Characteristics of the use of PPE

The findings related to the PPE usage characteristics of HCWs are
shown in Table 2. According to findings; the percentage of participants
with working time >4 h with PPE in a shift was 67.0%. The most
frequently used PPEs were found to be gloves (95.6%), surgical masks
(96.0%), and N95 masks (69.7%). The vast majority of the participants
(83.8%) reported using methods in order to increase the sense of pro-
tection of the PPE.

Almost all the HCWs (95.6%) participating reported experiencing
skin-related problems associated with at least one PPE use. Skin-related
problems that develop due to PPE use were mostly associated with the
use of Surgical/N95 masks (97.1%) and gloves (96.8%) (Table 2).

3.3. Characteristics of types and anatomical regions of skin-related
problems

The characteristics of developed skin-related problems according to
the type of PPE used are presented in Table 3. According to the findings,
dryness (74.0%) and itching (72.1%) were the most common problems
related to the use of gloves. The reported skin-related problems due to
the use of surgical/N95 masks (73.6%) and protective gowns/overalls
(%89.7) were mostly perspiration and moisture. Participants reported
nasal bridge (69.4%), behind the ear and around (69.8%) and chin
(38.4%) as the anatomical regions where skin-related problems occur
due to the use of Surgical/N95 mask (Table 3).

3.4. Comparison of the presence of skin-related problems due to the use of
PPE

When the presence of skin-related problems developing due to the
use of PPE was compared with some of the characteristics of the HCWs,

Table 1
Characteristics of healthcare workers (N = 297).
Characteristics Categories n %
Gender Male 53 17.8
Female 244 822
Marriage status Single 150  50.5
Married 147 495
Level of education Health vocational high 15 5.1
school
Associate degree 14 4.7
Undergraduate degree 225 758
Postgraduate degree 43 14.3
Occupation Nurse 243  81.8
Physician 35 11.8
Emergency medical 7 2.4
technician
Support personnel 12 4.0
Department COVID-19 clinic 24 8.1
COVID-19 Intensive care 34 11.4
unit
Intensive care unit 46 15.5
Internal medicine clinic 93 31.3
Surgery clinic 66 22.2
Emergency service 20 6.7
Operating room 14 4.7
Working time per shift (hours) <8 144 48.4
>8 153 51.6
Previously work in pandemic clinic Yes 233 785
No 64 21.5
Infected with COVID-19 during the Yes 74 24.9
pandemic No 223  75.1
Years employed in the profession Mean =+ SD
10.74 £ 9.19
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Table 2
Characteristics the use of PPE (N = 297).
Characteristics Categories n %
In-service training related to PPE  Yes 228 76.8
No 69 23.3
Experiencing difficulty in Yes 21 7.1
accessing PPE. Partially 128 431
No 148 49.8
The use of PPE" Gloves 290  97.0
Surgical mask 288  96.0
N95 mask 207  69.7
Protective gowns/overalls 191 64.3
Face shield 178  59.9
Safety glasses 126 424
Total PPE use time in a work <4 98 33.0
shift (hours) >4 199  67.0
Taking any additional Yes 249 838
precautions to increase the No 48 16.2
sense of protection when using
PPE
Precautions taken to increase the =~ Wearing more than one surgical 167  56.2
sense of protection when using ~ mask on top of each other
PPE" Using a surgical mask and N95 163 549
mask together
Wearing on more than one glove 133 44.8
on top of each other
Covering the wrist joint between 64 21.5
the glove and the apron/gown
with an adhesive material
Using two protective gowns/ 13 4.4
overalls
Skin problems related to the use ~ Yes 284 95.6
of at least one of the PPE No 13 4.4
Skin problems reported types of  Surgical/N95 mask 276 97.1
PPE" Gloves 275  96.8
Protective glasses/Face shield 155 545
Protective gowns/overalls 139 489
The use of protection methods Yes 153 51.5
No 144 485
Types of protection methods® Applying moisturizing cream/ 82 56.2
pomade
Removing PPE periodically 77 52.7
Using an ear saver strap 71 48.6
Using barrier cream 40 27.4
Applying prophylactic dressing 24 16.4
before putting on PPE
Using nasal strips 8 5.5

% More than one option has been selected. PPE: Personal protective

equipment.

those who used PPE >4 h per a shift, those taking additional precautions
to increase the sense of protection, and those not applying preventive
measures while using PPE were found to have more problems, which
was statistically significant (p = 0.001; p = 0.026; p = 0.003 respec-
tively) (Table 4).

4. Discussion

The fight against COVID-19, transmitted from an infected person by
direct contact with respiratory droplets and aerosols and indirect con-
tact with contaminated surfaces or materials, put the HCWs at high risk
during the pandemic, resulting in the importance and necessity of PPE
use coming to the fore. However, this has also created global awareness
on the skin-related injury and dermatological problems that the HCWs
may be subject to due to the long term use of PPE.

In this study, the majority of HCWs reported having skin-related
problems associated with at least one of the PPEs they used. Montero-
Vilchez et al. [8] reported the prevalence of cutaneous adverse events
related to PPE as 75.1% [8]. The overall prevalence of skin-related
adverse reactions among HCWs was found to be 80% in another study
conducted in Morocco [26]. In a multicenter study with 4306 HCWs in
161 hospitals in China, the prevalence of skin injury was found to be
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Table 4
Comparison of the presence of skin-related problems due to the use of PPE.

Table 3
Distribution of types and anatomical regions of skin-related problems.
Characteristics Categories n %
Skin problems related to use of gloves® Dryness 199 740
Itching 194 721
Perspiration and 117 435
moisture
Rash, allergies 83 30.9
Maceration 59 21.9
Dermatitis 76 28.3
Skin problems related to use of surgical/ Perspiration and 209 736
N95 mask” moisture
Formation of 150 539
equipment traces
Skin lesions (papule, 153 52.8
pustule etc.)
Pain in contact areas 148 52.1
Itching 108 38.0
Erythema of intact 99 34.8
skin
Deterioration of skin 32 11.3
integrity
Anatomical parts of skin problems related ~ Nasal bridge 179  69.4
to use of surgical/N95 mask” Behind the ear and 180 69.8
around
Chin 99 38.4
Cheek 93 36.8
Around the eyes 71 27.5
Back of head 24 9.3
Skin problems related to use of protective Perspiration and 107  48.2
glasses/face shield” moisture
Pain in contact areas 87 39.2
Formation of 85 38.3
equipment traces
Itching 40 18.0
Erythema of intact 35 7.7
skin
Deterioration of skin 9 4.1
integrity
Anatomical parts of skin problems related Forehead 120 67.8
to use of protective glasses/face shield” Nasal bridge 101  63.5
Around the eyes 86 54.1
Behind the ear and 55 31.5
around
Cheek 22 12.4
Skin problems related to use of protective Perspiration and 124  89.7
gowns/overalls” moisture
Itching 77 39.5
Allergies 22 11.3

@ More than one option has been selected.

42.8% [16]. A study conducted in Brazil indicated the prevalence of
PPE-related skin injury to be 69.4% and the number of skin injuries per
HCW to be 2.4 [27]. The results of a limited number of studies conducted
in Turkey, similar to the international literature, also confirmed that the
use of PPE can cause skin-related injuries or dermatological problems in
HCWs. Yildiz et al. [12] reported the overall rate of skin injury due to
PPE use in HCWs in Turkey as 47.9% [12]. Etgu and Onder [19] found
that 88.1% of HCWs experienced adverse skin reactions due to PPE use
and personal hygiene measures [19]. These findings emphasize that the
prevalence of skin-related problems due to PPE use should not be
neglected.

Our findings indicated that the skin-related problems reported by
HCWs were mostly associated with PPE such as gloves, surgical/N95
masks. Montero-Vilchez et al. [8] reported that frequent handwashing,
glove, and mask use are the most important factors associated with
adverse skin reactions [8]. The results of different studies have also
proven the presence of skin-related problems occurring due to the use of
gloves, surgical/N95masks, which are reported to be used more
frequently [15,17,19,21,24,26-29]. Although they differ by the type of
equipment used, the most common adverse effects of PPE on the skin
have been reported to be contact dermatitis, dryness, acne and eczema,
pressure-related symptoms and itching [8]. Dryness, itching,
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Characteristics Categories  Skin problems p-
related to use of PPE  value*
n (%)
Yes (n No (n
=284) =13)
Gender Male 50 3 0.709
(17.6) (23.1)
Female 234 10
(82.3) (76.9)
In-service training related to PPE Yes 220 8 0.189
(77.4) (61.5)
No 64 5
(22.6) (38.5)
Previously work in pandemic clinic ~ Yes 225 8 0.163
(79.2) (61.5)
No 59 5
(20.8) (38.5)
Working time per shift (hours) <8 136 8 0.402
(47.8) (61.5)
>8 148 5
(52.2) (38.5)
Total PPE use time in a work shift <4 88 10 0.001
(hours) (30.9) (76.9)
>4 196 3
(69.1) (23.1)
Taking any additional precautions Yes 241 8 0.026
to increase the sense of (84.8) (61.5)
protection when using PPE No 43 5
(15.2) (38.5)
The use of protection methods Yes 141 12 0.003
(49.6) (92.3)
No 143 1(7.7)
(50.4)

p < 0.05 *Pearson’s or Fisher’s Exact Chi-square test PPE: Personal protective
equipment.

perspiration and moisture were the most common problems among the
glove-related skin problems reported by the participants in this study.
Kiely et al. [30] emphasized the prevalence of skin symptoms associated
with dryness on hands due to glove use [30]. Long-term use of gloves
made of waterproof materials with poor air permeability, such as rubber
and plastic, prevents the evaporation of sweat on the skin of the hands,
leading up to the development of skin-related problems [9]. Darlenski
et al. [31] reported that moisture-related skin injuries in the hands are
associated with glove use, which causes hyperhydration of the stratum
corneum layer of the skin [31]. Furthermore, hand washing, the use of
disinfectants and the irritating features of gloves, whose importance and
necessity become more prominent during the pandemic, are known to
contribute to the development of skin problems such as dryness of the
hands, itching, dermatitis and eczema [9,30]. Various studies have also
supported the presence of problems such as dryness, itching, dermatitis,
skin soaked with sweat associated with the use of gloves and hand hy-
giene [15,24,26,28,32]. The use of masks has been a basic protective
barrier during the pandemic for the HCWs, at high risk of contact with
COVID-19 patients. However, the pressure and shear force occurred in
the contact areas due to the use of the masks for long hours and the tight
fit on the face, and decreased tissue tolerance due to increased moisture
in the areas under the mask is responsible for the development of
adverse skin injuries and problems associated with the use of masks [11,
12,17]. Besides, it is known that preservatives and allergens in the
materials from which surgical masks and especially N95 masks are
produced increase the risk of contact dermatitis, the barrier dysfunction
of the skin and damage to the skin microbiota, which facilitates the
formation of skin lesions [33]. The majority of studies in the literature
have confirmed that respirators such as N95 are the most harmful type of
mask to the skin, with prolonged use time [8,9,17,34]. Peko et al. [35]
showed that the surgical mask is potentially less irritating to the facial
skin than the KN95 mask, as it applies less pressure and facilitates the
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faster return of increased temperature in the facial area to its basal levels
[35]. However, in a different study, it was emphasized that deformations
in the structure of surgical masks, examined with an electron microscope
after short but continuous use, may damage the moisture and temper-
ature balance of the skin, increasing the susceptibility to the develop-
ment of inflammatory skin diseases [36]. Chaiyabutr et al. [37] reported
that when compared to cloth masks, the surgical mask is more associated
with the development of skin lesions such as acne and itching, especially
in individuals with oily skin [37]. Our study findings, similar to the
literature, showed that skin-related problems reported due to the use of
surgical/N95 mask may be mostly related to these etiological factors,
although there was no investigation performed on the type of mask used.
The findings of a similar study in Turkey indicated sweating, redness of
the cheeks, redness of nasal bridge, and redness of the ear as the most
frequently reported problems related to the use of both surgical masks
and N95 masks [24].

It is important to investigate areas where the negative effects of PPE
use on the skin develop, to identify areas where protection and pre-
cautions need to be taken for safer use of this equipment. In this study,
the negative effects of the use of surgical/N95 mask were found to be
mostly on areas such as the nasal bridge and behind the ear and around,
while the negative effects of the use of safety glasses/face shields were
mainly on the forehead, nasal bridge and around the eyes. In similar
studies, the nasal bridge, forehead, cheeks and hands have been reported
to be the anatomical areas most affected by the long-term use of PPEs [8,
9,11,12,24,26]. Meanwhile, these areas may vary depending on the type
of equipment used. Kiely et al. [30] reported the hands as the most
frequently affected area in PPE use, associated with the use of gloves
[30]. The skin behind the ears is known to be susceptible to pressure
injuries due to repetitive friction caused by the ear loops of face masks
[9]. Long-term use of the N95 mask is a predisposing factor for the
development of pressure injury on the nasal bridge and the dorsum of
the nose [17,26]. Furthermore, it is a known fact that the hard texture of
the materials used in the production of protective gowns/overalls type
equipment worn as a part of isolation measures are likely to cause
friction and irritation on the skin, and also excessive sweating and
moisture they cause can lead to damage to the barrier function of the
skin [24]. This has been supported by the fact that perspiration and
moisture were the most reported problems by the HCWs in this study
related to the use of protective gowns/overalls.

Several studies have focused on risk factors that are effective in the
occurrence of skin-related problems associated with PPE use. In these
studies, different from our findings, variables such as gender, working
time, previous history of dermatitis or allergic diseases and status of
working in pandemic clinics were also found to be risk factors for
adverse skin problems [15,19,37]. In this study, working time with PPE
over >4 h is determined to be a significant variable affecting the pres-
ence of skin-related problems. Xia et al. [38] showed that the use of >8 h
PPE was associated with skin damage due to the use of gloves, and the
risk of pressure injury may increase with the use of >4 h PPE [38]. Lam
et al. [17] reported that the use of N95 respirators ranging from 3 to 7 h
is a risk factor for adverse skin outcomes [17]. Marraha et al. [26] found
that wearing protective gowns more than 3 times in a shift, wearing
safety glasses >2 h, and working with masks/N95 respirators for 4-7
days significantly increased the presence of skin injuries [26]. Lin et al.
[15] and Etgu and Ozdemir [19] found that working with PPE >6 h per
day was associated with adverse skin reactions. Although there are
different findings in the literature, studies emphasize that increased
working time with PPEs is a major risk factor for the presence of
skin-related injury and problems [8,27,38]. Therefore, the continuous
working durations of HCWs with PPEs is a problem that needs to be
addressed and managed in terms of employee safety.

As in many countries in the world, access to PPEs in the desired
quality and quantity during the pandemic proved to be a problem for
HCWs in Turkey for a while. In this study, about half of the participants
reported experiencing complete or partial difficulty in accessing PPE.
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However, this situation may have caused confidence issues regarding
the protection capability and effectiveness of institution-supplied PPE,
or HCWs to use different methods to feel safer when using them. In the
literature, concerns about the quality, protection ability and comfort of
PPE have been pointed out to be the effective factors in their use [39].
Our study findings showed that applying methods such as using multiple
PPE on top of each other to increase the sense of protection is a factor
that can be effective in the presence of PPE-related skin problems. These
methods applied by HCWs are important since they increase the expo-
sure to etiological factors in the development of skin problems associ-
ated with the use of PPE. For example, although it is recommended to
use double gloves to reduce the risk of viral contamination during the
removal stage of PPE [40], in some studies, an increase in the frequency
of handwashing and disinfectant use, along with the use of gloves worn
in more than one, have been shown possibly to contribute to the
development of skin problems [19]. These findings, in addition to sup-
plying PPEs for HCWs in the right quantity, timely and of sufficient
quality, also highlight the need for training that focuses on the risks and
benefits of PPE use and correct recommendations for PPE use.

Preventing skin-related problems that may develop due to the use of
PPE is important for maintaining skin integrity as well as making the
working conditions of HCWs safer and more comfortable during the use
of this equipment [9,12]. In the recommendations made by National
Pressure Injury Advisory Panel (NPIAP), it has been reported that HCWs
should relieve the areas at least 5 min every 2 h to protect the skin from
the pressure caused by the N95 respirator in the contact areas, and thin
prophylactic dressings in the form of strips can be used for the nasal
bridge, cheekbones and behind the ears that are in contact with masks or
loops. Furthermore, cleaning and drying the face with pH-balanced
cleansers before putting on the face masks, protecting the skin mois-
ture, and applying liquid protectors to the areas that the mask comes
into direct contact with are recommended in order to prevent
PPE-related skin injury [41]. It has also been reported that the use of
moisturizing hand cream may prevent the development of side effects on
the skin related to hand washing and the use of gloves [8,15,26]. Our
study findings indicated that half of the HCWs applied similar preven-
tive measures as recommended in the literature. Moreover, in this
sample, among participants who used preventive measures, the number
of participants who reported not being exposed to a skin-related prob-
lem was significantly higher. Benefits of the use of prophylactic dress-
ings and methods that redistribute or reduce pressure in areas where
pressure is intensified and repetitive friction are present due to
long-term use of PPEs and moistening the hands in the right way and
appropriate amount have been also supported by various studies [12,42,
43].

4.1. Limitations

The fact that the skin problems associated with the use of PPE, re-
ported of developing by healthcare professionals, are based on self-
reports of the participants and not diagnosed by researchers was the
main limitation of this study. Another limitation is that the findings of
this study were limited to 297 participant HCWs, who could be reached
online for a given period of time, working in a hospital in the Aegean
region of Turkey. These limitations may restrict that the results obtained
may not be generalized to the whole population of HCWs.

5. Conclusion

In this study, we used an online questionnaire to identify the prev-
alence and contributing factors of skin-related problems due to PPE use
in a population of HCWs in Turkey. Our results revealed the presence of
skin problems in the vast majority of participating HCWs associated with
the use of at least one PPE. Furthermore, the presence of skin-related
problems developing due to the use of PPE was mostly associated with
the use of surgical/N95 mask respirators and gloves. Moreover, skin-
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related problems were more likely to occur in HCWs who used PPE in a
shift >4 h, those taking additional measures to increase the sense of
protection, and those not applying preventive measures while using
PPE. Given the results of this and similar studies in the literature, it
seems that more efforts are needed to reduce the prevalence of skin-
related problems that can happen due to PPE use. Therefore, we
recommend, in health institutions, the plans to be made focusing on
employee health, ergonomics and comfort, plans to be made for shorter
shifts with PPEs since it is a major risk factor, to organise training
emphasizing the correct use of PPEs and skin-related preventive mea-
sures, and to provide PPEs that are user and skin-friendly, with high
quality to users.

Funding sources
The authors did not receive any funding for this paper.
Conflicts of interest

The authors declare no conflict of interest.

Declaration of competing interest
The authors declare no conflict of interest.
Acknowledgments
We thank all the healthcare workers who participated in the study.

References

[1

—

World Health Organization. COVID-19 weekly epidemiological update.file:///C:/
Users/HP/Downloads/20210722_Weekly_Epi_Update_50_updated.pdf. Last
accessed: August 15, 2021.

Barranco R, Ventura F. Covid-19 and infection in health-care workers: an emerging

problem. Med Leg J 2020;88(2):65-6. https://doi.org/10.1177/

0025817220923694.

International Council of Nurses. International Council of nurses covid-19 update.

https://www.icn.ch/sites/default/files/inline-files/ICN%20COVID19%20update%

20report%20FINAL.pdf. [Accessed 15 August 2021].

Bandyopadhyay S, Baticulon RE, Kadhum M, et al. Infection and mortality of

healthcare workers worldwide from COVID-19: a systematic review. BMJ Glob

Health 2020;5:e003097. https://doi:10.1136/bmjgh-2020-003097.

Ministry of Health. COVID-19 recognized as occupational disease for health care

staff in Turkey. https://www.dailysabah.com/turkey/covid-19-recognized-as-occu

pational-disease-for-health-care-staff-in-turkey/news. [Accessed 25 August 2021].

Schittek GA, Kostenberger M, Allerberger F, et al. Web-based survey of the

importance and effectiveness of personal protective equipment during the COVID-

19 pandemic. Intensive Crit Care Nurs 2021;63:102996. https://doi.org/10.1016/

j-icen.2020.102996.

Brown L, Munro J, Rogers S. Use of personal protective equipment in nursing

practice. Nurs Stand 2019;34(5):59-66. https://doi:10.7748/1s.2019.e11260.

Montero-Vilchez T, Cuenca-Barrales S, Martinez-Lopez A, Molina-Leyva A, Arias-

Santiago S. Skin adverse events related to personal protective equipment: a

systematic review and meta-analysis. J Eur Acad Dermatol Venereol 2021. https://

doi.org/10.1111/jdv.17436.

[9] Zhou N, Yang L, Dong L, et al. Prevention and treatment of skin damage caused by
personal protective equipment: experience of the first-line clinicians treating SARS-
CoV-2 infection. Int J Dermatol Venereo 2020;3(2):70-5. https://doi.org/10.1097/
JD9.0000000000000085.

[10] Worsley PR, Spratt F, Bader DL. COVID19: challenging tissue viability in both
patients and clinicians. J Tissue Viability 2020;29(3):153—4. https://d0i:10.1016/j.
jtv.2020.06.003.

[11] YuJ, Wu B, Feng L. COVID-19 related pressure injuries in patients and personnel: a
systematic review. J Tissue Viability 2021;30(3):283-90. https://doi.org/10.1016/
j.jtv.2021.04.002.

[12] Yildiz A, Karadag A, Yildiz A, et al. Determination of the effect of prophylactic
dressing on the prevention of skin injuries associated with personal protective
equipments in health care workers during COVID-19 pandemic. J Tissue Viability
2021;30:21-7. https://doi.org/10.1016/j.jtv.2020.10.005.

[13] Gefen A, Ousey K. Update to device-related pressure ulcers: SECURE prevention.
COVID-19, face masks and skin damage. J Wound Care 2020;29(5):245-59.
https://doi.org/10.12968/jowc.2020.29.5.245.

[14] Gefen A, Ousey K. Prevention of skin damage caused by the protective equipment

used to mitigate COVID-19. J Wound Care 2020;29(6):311. https://doi.org/

10.12968/jowc.2020.29.6.311.

[2

=

[3

[t

[4

=

[5

[}

[6

—

[7

—

[8

—

117

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

Journal of Tissue Viability 31 (2022) 112-118

Lin P, Zhu S, Huang Y. Adverse skin reactions among healthcare workers during the
coronavirus disease 2019 outbreak: a survey in Wuhan and its surrounding regions.
Br J Dermatol 2020;183:158. https://doi.org/10.1111/bjd.19089. 19.2.

Jiang Q, Liu Y, Wei W, et al. The prevalence, characteristics, and related factors of
pressure injury in medical staff wearing personal protective equipment against
COVID-19 in China: a multicentre cross-sectional survey. Int Wound J 2020.
https://doi.org/10.1111/iwj.13391.

Lam U, Siddik NS, Yussof SJM, Ibrahim S. N95 respirator associated pressure ulcer
amongst COVID-19 health care workers. Int Wound J 2020;17(5):1525-7. https://
doi.org/10.1111/iwj.13398.

Gheisari M, Araghi F, Moravvej H, et al. Skin reactions to non-glove personal
protective equipment: an emerging issue in the COVID-19 pandemic. J Eur Acad
Dermatol Venereol 2020;34(7):e297-8. https://doi.org/10.1111/jdv.16492.

Etgu T, Onder S. Skin problems related to personal protective equipment among
healthcare workers during the COVID-19 pandemic (online research). Cutan Ocul
Toxicol 2021;40(3):207-13. https://doi.org/10.1080/15569527.2021.1902340.
Kang JH, Kim EJ, Choi JH, et al. Difficulties in using personal protective
equipment: training experiences with the 2015 outbreak of Middle East respiratory
syndrome in Korea. Am J Infect Control 2018;46(2):235-7. https://doi.org/
10.1016/j.ajic.2017.08.041.

Yildiz CS, Kaban HU, Tanriverdi FS. COVID-19 pandemic and personal protective
equipment: evaluation of equipment comfort and user attitude. Arch Environ
Occup Health 2020 Oct 16:1-8. https://doi.org/10.1080/
19338244.2020.1828247.

Loibner M, Hagauer S, Schwantzer G, et al. Limiting factors for wearing personal
protective equipment (PPE) in a health care environment evaluated in a
randomised study. PLoS One 2019;14(1):e0210775. https://doi.org/10.1371/
journal.pone.0210775.

Bastiirk S, Tastepe M. Evren ve 6meklem. S. Bastiirk (Ed.), Bilimsel Arastirma
Yontemleri 2013, (129-159). Ankara: Vize Yayincilik.

Atay S, Cura SU. Problems Encountered by nurses due to the use of personal
protective equipment during the coronavirus pandemic: results of a survey. Wound
Manag Prev 2020;66(10):12-6. https://doi.org/10.25270/wmp.2020.10.1216.
Davis LL. Instrument review: getting the most from a panel of experts. Appl Nurs
Res 1992;5(4):194-7.

Marraha F, Faker IA, Charif F. Skin reactions to personal protective equipment
among first-line covid-19 healthcare workers: a survey in Northern Morocco. Ann
Work Expo Health 2021:1-6. https://10.1093/annweh/wxab018.

Coelho MMF, Cavalcante VMV, Moraes JT, et al. Pressure injury related to the use
of personal protective equipment in COVID-19 pandemic. Rev Bras Enferm 2020;
73(Suppl 2):20200670. https://doi.org/10.1590/0034-7167-2020-0670.

Hu K, Fan J, Li X. The adverse skin reactions of health care workers using personal
protective equipment for COVID-19. Medicine 2020;99:€20603. https://doi.org/
10.1097/MD.0000000000020603. 24.

Long H, Zhao H, Chen A, et al. Protecting medical staff from skin injury/disease
caused by personal protective equipment during epidemic period of COVID-19:
experience from China. J Eur Acad Dermatol Venereol 2020;34:919-21.

Kiely LF, Moloney E, O’Sullivan G. Irritant contact dermatitis in healthcare workers
as a result of the COVID-19 pandemic: a cross-sectional study. Clin Exp Dermatol
2021;46(1):142-4. https://doi.org/10.1111/ced.14397.

Darlenski R, Kazandjieva J, Tsankov N. Prevention and occupational hazards for
the skin during COVID-19 pandemic. Clin Dermatol 2021;39(1):92-7. https://doi.
org/10.1016/j.clindermatol.2020.12.017.

Caglar A, Kacer I, Hacimustafaoglu M, et al. Symptoms associated with personal
protective equipment among frontline health care professionals during the COVID-
19 pandemic. Disaster Med Public Health Prep 2020;19:1-4. https://doi.org/
10.1017/dmp.2020.455.

U Giil. COVID-19 and dermatology. Turk J Med Sci 2020;50:1751-9. https://doi.
org/10.3906/sag-2005-182.

Hua W, Zuo Y, Wan R, et al. Short-term skin reactions following use of N95
respirators and medical masks. Contact Dermatitis 2020;83(2):115-21. https://doi.
org/10.1111/cod.13601.

Peko L, Ovadia-Blechman Z, Gefen A. Physiological measurements of facial skin
response under personal protective equipment. J Mech Behav Biomed Mater 2021;
120:104566. https://doi.org/10.1016/j.jmbbm.2021.104566.

Veronese S, Bernardi P, Sbarbati A. How the use of surgical masks during COVID-
19 pandemic can induce skin effects. J Eur Acad Dermatol Venereol 2021;35(1):
e7-8. https://doi.org/10.1111/jdv.16905.

Chaiyabutr C, Sukakul T, Pruksaeakanan C, et al. Adverse skin reactions following
different types of mask usage during the COVID-19 pandemic. J Eur Acad Dermatol
Venereol 2021;35(3):e176-8. https://doi.org/10.1111/jdv.17039.

Xia W, Fu L, Liao H, et al. The physical and psychological effects of personal
protective equipment on health care workers in Wuhan, China: a cross-sectional
survey study. J Emerg Nurs 2020;46(6):791-801. https://doi.org/10.1016/].
jen.2020.08.004. e7.

Fan J, Jiang Y, Hu K. Barriers to using personal protective equipment by healthcare
staff during the COVID-19 outbreak in China. Medicine (Baltim) 2020;99(48):
€23310. https://doi.org/10.1097/MD.0000000000023310.

Casanova LM, Rutala WA, Weber DJ, et al. Effect of single- versus double-gloving
on virus transfer to health care workers’ skin and clothing during removal of
personal protective equipment. Am J Infect Control 2012;40(4):369-74. https://
doi.org/10.1016/j.ajic.2011.04.324.


https://doi.org/10.1177/0025817220923694
https://doi.org/10.1177/0025817220923694
https://www.icn.ch/sites/default/files/inline-files/ICN%20COVID19%20update%20report%20FINAL.pdf
https://www.icn.ch/sites/default/files/inline-files/ICN%20COVID19%20update%20report%20FINAL.pdf
https://doi:10.1136/bmjgh-2020-003097
https://www.dailysabah.com/turkey/covid-19-recognized-as-occupational-disease-for-health-care-staff-in-turkey/news
https://www.dailysabah.com/turkey/covid-19-recognized-as-occupational-disease-for-health-care-staff-in-turkey/news
https://doi.org/10.1016/j.iccn.2020.102996
https://doi.org/10.1016/j.iccn.2020.102996
https://doi:10.7748/ns.2019.e11260
https://doi.org/10.1111/jdv.17436
https://doi.org/10.1111/jdv.17436
https://doi.org/10.1097/JD9.0000000000000085
https://doi.org/10.1097/JD9.0000000000000085
https://doi:10.1016/j.jtv.2020.06.003
https://doi:10.1016/j.jtv.2020.06.003
https://doi.org/10.1016/j.jtv.2021.04.002
https://doi.org/10.1016/j.jtv.2021.04.002
https://doi.org/10.1016/j.jtv.2020.10.005
https://doi.org/10.12968/jowc.2020.29.5.245
https://doi.org/10.12968/jowc.2020.29.6.311
https://doi.org/10.12968/jowc.2020.29.6.311
https://doi.org/10.1111/bjd.19089
https://doi.org/10.1111/iwj.13391
https://doi.org/10.1111/iwj.13398
https://doi.org/10.1111/iwj.13398
https://doi.org/10.1111/jdv.16492
https://doi.org/10.1080/15569527.2021.1902340
https://doi.org/10.1016/j.ajic.2017.08.041
https://doi.org/10.1016/j.ajic.2017.08.041
https://doi.org/10.1080/19338244.2020.1828247
https://doi.org/10.1080/19338244.2020.1828247
https://doi.org/10.1371/journal.pone.0210775
https://doi.org/10.1371/journal.pone.0210775
https://doi.org/10.25270/wmp.2020.10.1216
http://refhub.elsevier.com/S0965-206X(22)00003-1/sref25
http://refhub.elsevier.com/S0965-206X(22)00003-1/sref25
https://10.1093/annweh/wxab018
https://doi.org/10.1590/0034-7167-2020-0670
https://doi.org/10.1097/MD.0000000000020603
https://doi.org/10.1097/MD.0000000000020603
http://refhub.elsevier.com/S0965-206X(22)00003-1/sref29
http://refhub.elsevier.com/S0965-206X(22)00003-1/sref29
http://refhub.elsevier.com/S0965-206X(22)00003-1/sref29
https://doi.org/10.1111/ced.14397
https://doi.org/10.1016/j.clindermatol.2020.12.017
https://doi.org/10.1016/j.clindermatol.2020.12.017
https://doi.org/10.1017/dmp.2020.455
https://doi.org/10.1017/dmp.2020.455
https://doi.org/10.3906/sag-2005-182
https://doi.org/10.3906/sag-2005-182
https://doi.org/10.1111/cod.13601
https://doi.org/10.1111/cod.13601
https://doi.org/10.1016/j.jmbbm.2021.104566
https://doi.org/10.1111/jdv.16905
https://doi.org/10.1111/jdv.17039
https://doi.org/10.1016/j.jen.2020.08.004
https://doi.org/10.1016/j.jen.2020.08.004
https://doi.org/10.1097/MD.0000000000023310
https://doi.org/10.1016/j.ajic.2011.04.324
https://doi.org/10.1016/j.ajic.2011.04.324

O. Giirlek Kisactk and P. Ozyiirek

[41]

[42]

National Pressure Injury Advisory Panel. NPIAP position statements on preventing
injury with N95 masks. https://cdn.ymaws.com/npiap.com/resource/resmgr/po
sition_statements/Mask _Position PaperFINAL fo.pdf. [Accessed 27 August 2021].
Gasparino RC, Lima MHM, de Souza Oliveira-Kumakura AR. Prophylactic dressings
in the prevention of pressure ulcer related to the use of personal protective
equipment by health professionals facing the COVID-19 pandemic: a randomized

118

[43]

Journal of Tissue Viability 31 (2022) 112-118

clinical trial. Wound Repair Regen 2021;29(1):183-8. https://doi.org/10.1111/
wrr.12877.

Pacis M, Azor-Ocampo A, Burnett E, et al. Prophylactic dressings for maintaining
skin integrity of healthcare workers when using N95 respirators while preventing
contamination due to the novel coronavirus: a quality improvement project.

J Wound, Ostomy Cont Nurs 2020;47(6):551-7. https://doi.org/10.1097/
WON.0000000000000713.


https://cdn.ymaws.com/npiap.com/resource/resmgr/position_statements/Mask_Position_PaperFINAL_fo.pdf
https://cdn.ymaws.com/npiap.com/resource/resmgr/position_statements/Mask_Position_PaperFINAL_fo.pdf
https://doi.org/10.1111/wrr.12877
https://doi.org/10.1111/wrr.12877
https://doi.org/10.1097/WON.0000000000000713
https://doi.org/10.1097/WON.0000000000000713

	Skin-related problems associated with the use of personal protective equipment among health care workers during the COVID-1 ...
	1 Introduction
	2 Materials and methods
	2.1 Study design
	2.2 Participants
	2.3 Data collection and data tool
	2.4 Ethical considerations
	2.5 Statistical analysis

	3 Results
	3.1 Characteristics of healthcare workers
	3.2 Characteristics of the use of PPE
	3.3 Characteristics of types and anatomical regions of skin-related problems
	3.4 Comparison of the presence of skin-related problems due to the use of PPE

	4 Discussion
	4.1 Limitations

	5 Conclusion
	Funding sources
	Conflicts of interest
	Declaration of competing interest
	Acknowledgments
	References


