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ABSTRACT
Background: The personal protective equipment (PPE) and frequent hand hygiene procedures needed during the Coronavirus disease-2019
outbreak impair skin integrity in healthcare workers (HCWs). We aimed to evaluate the prevalence and risk factors of adverse skin reactions
related to infection-prevention measures among HCWs
Materials and Methods: A questionnaire survey was administered to evaluate the duration of PPE, disinfectant, and moisturizing agent use,
as well as handwashing frequency among our hospital’s HCWs.
Results: The questionnaire was completed by 702 HCWs with a mean age of 34.8±9.8 years-old. Adverse skin reactions were reported by
79.5% of our participants. Hands (63.5%) and face (48.9%) were the most commonly affected areas. Female sex, being a doctor/nurse, having
a history of underlying chronic dermatoses, and PPE usage more than six hours per day were increased the risk of adverse skin reactions.
Handwashing more than 10 times/day and moisturizing less than 5 times/day were also related to increased adverse skin reactions. In HCWs,
wearing more than one mask was associated with pressure-induced skin changes on the face and triggering herpes labialis.
Conclusion: Hand hygiene-associated dermatitis is triggered by frequent handwashing and less moisturizing among HCWs. Surgical masks
may also be just as responsible as N95 masks for causing facial skin damage.
Keywords: COVID-19, Hand disinfection, Personal protective equipment, Healthcare workers

Introduction
Since the Coronavirus disease-19 (COVID-19) pandemic worldwide,
healthcare workers (HCWs) have had to use personal protective
equipment (PPE) for long hours and to pay more attention to
hand hygiene by frequent hand washing and use of alcohol-based
disinfectants. This has made HCWs susceptible to skin damage

reactions among Turkish HCWs during the COVID-19 outbreak. Our
results were also compared with similar studies reported worldwide
in the literature [2,3,4,5,6]. The findings of our study, accompanied
by data from the literature review, will help to determine whether
infection-prevention measures pose important occupational health
risks in HCWs during the COVID-19 pandemic.

as a result of infection-prevention measures [1]. In this study, a

Materials and Methods

questionnaire survey was conducted that included questions about

This survey was conducted in a tertiary healthcare center by the
distribution of a cross-sectional questionnaire that asked about
the duration of the use of PPE and gloves, the frequency of
handwashing, the use of alcohol-based disinfectants, and hand

the occurrence of skin reactions and the frequency or duration of
conducting infection-prevention measures. The goal was to evaluate
the prevalence, clinical characteristics, and risk factors of skin
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cream application. Participants in this study were medical doctors,
nurses, and other healthcare professionals. Demographics, adverse
skin reactions, and sites of lesions were recorded. Univariate and
multivariate analyses were used to evaluate associations between
adverse skin reactions and the following parameters: age, sex,
occupation, duration of exposure to PPE, layers and types of gloves,
frequency of handwashing, and hand cream application.

other HCWs (34%). A total of 558 (79.5%) respondents had adverse

Statistical Analysis

doctor/nurse, having a history of underlying chronic dermatoses,

The Statistical Package for the Social Sciences version 22 was
used for analysis of the data. The independent t-test, chi-square
and Fisher Exact tests were performed to compare the groups.
Quantitative data are expressed in the tables as mean ± standard
deviation values. Categorical data are presented as numerical
values (n) and percentages (%). Multivariate analysis was performed
using logistic regression analysis from the parameters that were
significant in univariate analysis. Data were analyzed at a 95%
confidence level, and a p value of <0.05 was considered statistically
significant. All participants signed an informed consent form before
the questionnaire survey. The study was approved by the Ethics
Committee of Haseki Istanbul Training and Research Hospital and
was carried out in accordance with the Declaration of Helsinki.

skin reactions (Table 1). The hands (63.5%) and face (48.9%) were the
most commonly affected areas.
The univariate analysis revealed that sex, occupation, underlying
chronic dermatoses, and duration of exposure to PPE were
significantly associated with an adverse skin reaction (Table 1). The
multivariate analysis, female sex demonstrated that being a medical
and experiencing a duration of exposure to PPE of more than six
hours per day were associated with an increased risk of adverse skin
reactions (Table 1).
Most of the HCWs washed their hands and/or used disinfectants
more than 10 times per day (78.1% and 66.2%, respectively);
however, only 28.2% applied hand cream more than 5 times per
day. The univariate analysis indicated a significant association
between adverse skin reactions on the hands and the frequency
of hand washing, the number of moisturizing applications per
day and the number of gloves worn (Table 2). The multivariate
analysis revealed that adverse skin reactions on the hands were also
associated with hand washing more than 10 times per day and with
hand moisturizing less than 5 times per day (Table 2).
Adverse skin reactions noted on the face were pressure-induced skin

Results

changes (54.3%), the triggering (28.8%) and exacerbation (27.8%) of

The questionnaire was completed by 702 HCWs with a mean age of
34.8±9.8 years; 400 (57%) were women. Among the respondents,
30.8% were medical doctors, 35.2% were nurses, and the rest were

acne vulgaris and/or acne rosacea, and the triggering of herpes
labialis (22.8%) (Table 3). Wearing more than one mask layer was
associated with pressure-induced skin changes and exacerbation

Table 1. Analysis of the risk factors for development of adverse skin reactions
Adverse skin reaction

Univariate analysis

Multivariate analysis

Yes (n=558) (%)

No (n=144) (%)

p value

OR (95% CI)

p value

34.5±9.7

36.0±9.9

0.060

- Male (n=295)

67.1

32.9

- Female (n= 400)

88.75

11.25

3.28 (2.18-4.93)

0.001

- COVID-19 related (n=420)

80.9

19.1

- Other (n=282)

77.3

22.7

- Medical doctor/nurse (n=469)

84

16

- Other medical staff (n=230)

70.4

29.6

- Yes (n=231)

89.2

10.8

- No (n=471)

63.1

36.9

<6 hours (n=321)

74.1

25.9

≥6 hours (n=380)

84

16

Variable
Age (years, mean±SD)
Sex

0.001

Working area
0.429

Occupation
0.001

1.81 (1.20-2.72)

0.001

2.38 (1.47-3.86)

0.001

1.93 (1.29-2.88)

0.004

Underlying chronic dermatoses
0.001

Duration of PPE per day
0.001

PPE: Personal protective equipment, CI: Confidence interval, SD: Standard deviation, COVID-19: Coronavirus disease-2019, OR: Odds ratio
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of acne vulgaris and/or acne rosacea, whereas triggering of acne

Skin barrier dysfunction and potential disorder of the skin microbiota

vulgaris and/or acne rosacea was more commonly reported by

of HCWs with underlying chronic dermatoses might be related to

HCWs who wore a single mask layer (Table 3). In addition, triggering

observing more common adverse skin reactions in these subjects

of herpes labialis was more common in our study in HCWs who

[5]. The risk of adverse skin reactions in our study was higher for

wore only a single surgical mask layer. No significant relationship

HCWs wearing PPE for more than six hours than for those exposed

was found between the eye protection method and adverse skin

for less time, in line with previous reports [5,7,8]. Interestingly, the

reactions on the face in our study (Table 3).

working area of the HCWs was not related to the development of
adverse skin reactions in our study. A previous study that compared

Discussion

occupational hand eczema between workers in a surgical unit

Skin damage due to by infection-prevention measures among

and healthcare professionals in the COVID-19 intensive care unit

HCWs has recently been reported in various countries all over the

revealed a significant increase in the development of acute hand

world [2,3,4,5,6]. Our study provides awareness about the risk

dermatitis among all participants, regardless of direct contact with

factors and prevalence for adverse skin reactions associated with

COVID-19 patients, in agreement with our findings [9].

infection-prevention measures during the COVID-19 pandemic in

In our study, the hands (63.5%) were the most commonly affected

Turkey and can be generalized worldwide based on our literature

body part in our HCWs during the pandemic. Similar to previous

review.

reports, more frequent (>10 times per day) hand washing, coupled

Adverse skin reactions were reported by 79.5% of our respondents,

with less frequent hand moisturizing (less than 5 times per day)

consistent with results of other studies [2,7]. Sex is known to be a risk

increased the risk of hand skin damage in our study [4,5,7]. A

factor for some dermatological diseases, and women were found

previous evaluation of dermatological complaints among HCWs

to have an especially higher risk for dermatological complaints

found that xerosis and eczema on the hands was increased by 2.44

during the pandemic in our study, in agreement with some of the

and 3.57 times, respectively, while hand washing 10 times a day

previous studies [2,4,5,6]. A lower threshold for reporting adverse

with a hand washing time longer than 10 seconds increased the risk

skin reactions might be related with the higher prevalence of skin

of eczema 5.44 times [4]. The frequency of disinfectant application

symptoms among women.

was not a statistically significant risk factor for hand skin damage in

Table 2. Analysis of risk factors for development of adverse skin reaction on hands
Adverse skin reaction (hand)

Univariate analysis

Multivariate analysis

Yes (n=446) (%)

No (n=256) (%)

p value

OR (95% CI)

p value

<10 (n=154)

47.4

52.6

≥10 (n=548)

68.1

31.9

0.001

2.29 (1.56-3.35)

0.001

<10 (n=237)

60.3

39.7

≥10 (n=465)

65.2

34.8

<5 (n=504)

65.7

34.3

≥5 (n=198)

58.1

41.9

1.57 (1.11-2.23)

0.011

- Powdered (n=169)

58

42

- Non-powdered (n=522)

65.5

34.5

- Latex (n=605)

63.5

36.5

- Nitril (n=90)

64.4

35.6

One (n=489)

59.9

40.1

More than one (n=207)

72.5

27.5

0.47 (0.08-2.49)

0.088

Variable, (n=)
Frequency of hand washing per day

Frequency of disinfectant use per day
0.209

Frequency of hand moisturing per day
0.001

Features of gloves
0.196

Features of gloves
0.925

Layers of gloves

CI: Confidence interval, OR: Odds ratio
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our study. Interestingly, previous studies suggested the application
of alcohol-based disinfectants instead of soaps for hand hygiene,
due to the high antimicrobial effect and low risk of skin reactions,
supporting our finding regarding disinfectants [1,10,11].

transepidermal water loss, erythema, pH, and sebum secretion,

The long-term use of gloves has also been reported to increase the
risk of xerosis and dermatitis on the hands [12]. However, another
study also indicated a considerably increased risk even with shortterm glove use for 1 to 2 hours [4]. The virus that causes COVID-19
can exist for several hours on used PPE, so double gloving is
recommended to reduce the risks of viral contamination during
PPE removal [2,13]. However, wearing more than one layer of gloves
increased the risk of hand skin damage in our study. Hypoallergenic
gloves, such as nitrile and vinyl gloves, have been recommended
for the prevention of hand dermatitis among HCWs, [11] but our
findings did not show any statistically significant difference between
latex and nitrile gloves.

N95 and medical masks for any of the skin parameters [14]. These

Previously, various adverse skin reactions were reported in more
than a third of HCWs who wore N95 masks [12]. In our study, 28.8%
and 27.8% of our patients reported triggering and exacerbation of
acne vulgaris and acne rosacea, respectively, due to masks, and the
presence of pressure-induced skin changes on the face was noted
in 54.3% of the HCWs. The N95 masks have been reported to cause
more adverse skin reactions on the face than surgical masks due to
higher air impermeability and more local pressure [14]. However,
the findings of our study did not support this difference, as the
occurrence of adverse skin reactions did not differ between N95
and surgical masks in our study. The exception was the triggering
of herpes labialis, which was more common in HCWs who wore
surgical masks.

use of any mask type [4]. The flare-up of acne caused by long-time

Some studies evaluating skin reactions due to N95 and surgical
mask wear among HCWs have indicated that N95 masks are
associated with more reactions than other medical masks, in
contrast with the results of our study [5,14]. Interestingly, another
study evaluated several skin parameters, including skin hydration,

on areas covered by the N95 and medical masks versus uncovered
skin. At 2 and 4 hours of wear, and at 0.5 and 1 hour after taking
off the masks, no significant differences were found between the
previous findings may explain why no significant differences were
noted between N95 and surgical masks regarding pressure-induced
skin changes or triggering and exacerbation of acne vulgaris and/
or acne rosacea in our study. A previous self-questionnaire study
evaluating face mask-induced itch among members of the general
public also showed no significant difference between in wearers
using a surgical mask, cloth mask, or N95 mask, in agreement with
our study [15]. In some previous studies, HCWs who wore surgical
masks, paper masks, and cloth masks did not report any adverse
skin reactions [6,12].
A fivefold increase in acne complaints was previously reported for the
mask-wearing during the COVID-19 pandemic has been reported
among the general population and was associated primarily with
medical masks [16]. Friction or bursting of comedones, occlusion
of pilosebaceous ducts, and formation of a wet environment
conducive to bacterial proliferation may be responsible for the acne
complaints related to mask use [11]. Another study evaluating the
PPE induced facial dermatoses in HCWs found that goggles were
the most common equipment among all PPE to cause any of the
dermatoses, with N95 masks and face shields being the next major
causes [17]. Conversely, in our study, no significant relationship was
noted between eye protection methods and adverse skin reactions
on the face.
Study Limitations
Our study has some limitations. In our study, there may be an
answer bias depending on the answers given by the healthcare
professionals themselves. This is a self-administered questionnaire

Table 3. Analysis of risk factors for development of adverse skin reaction on face
Variables

Pressure-induced skin
changes (n=381)

Triggering of acne vulgaris
Exacerbation of acne vulgaris
and/or acne rosacea (n=202) and/or acne rosacea (n=195)

Triggering of herpes
labialis (n=160)

Layers of mask
- One (n=489)

p=0.046
200/489 (40.9%)

p=0.012
98/489 (20%)

p=0.025
96/489 (19.6%)

p=0.122
98/489 (20%)

- More than one (n=207)

181/207 (87.4%)

10/207 (4.8%)

99/207 (47.8%)

62/207 (30%)

Features of mask
- N95 (n=109)
- Surgical (n=346)

p=0.458
58 (53.2%)
170 (49.1%)

p=0.260
31 (28.4%)
80 (23.1%)

p=0.427
30 (27.5%)
83 (24%)

p=0.024
15 (13.8%)
83 (24%)

Eye protection
- None (n=191)

p=0.133
96 (50.3%)

p=0.181
55 (28.8%)

p=0.387
48 (25.1%)

p=0.106
48 (25.1%)

- Goggles (n=151)

83 (55%)

35 (23.2%)

37 (24.5%)

32 (21.2%)

- Face shields (n=207)

107 (51.7%)

59 (28.5%)

65 (31.4%)

37 (17.9%)

- Both (n=153)

95 (62.1%)

53 (34.6%)

45 (29.4%)

43 (28.1%)
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study analyzing the adverse skin reactions as felt by respondents,
rather than as evaluated by dermatologists.
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Conclusion
Our study demonstrates that HCWs, and especially females with a
history of underlying chronic dermatosis and with a longer exposure
time to PPE wear, are particularly affected by adverse skin reactions
in Turkey. Hand skin damage is triggered primarily by frequent hand
washing, but less frequently by hand moisturizing. The findings in
our study also suggest that surgical masks may be just as responsible
as N95 masks for causing facial skin damage. This information may
be useful for interventions intended to minimize the dermatological
complaints of HCWs triggered by infection-prevention measures
that impact their performance and quality of life.
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