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Abstract

Introduction: This questionnaire study evaluates dermatological complaints that may arise due to hygiene measures and anxiety
among healthcare professionals (HCPs) during the COVID-19 outbreak.

Methods: A total of 526 volunteers, consisting of doctors and nurses, participated. Demographic features, personal hygiene be-
havior, personal protective equipment (PPE) use, Hospital Anxiety and Depression Scale—Anxiety (HADS-A) parameters, and symp-
toms of various dermatological diseases (xerosis, eczema, acne, hair loss, palmar hyperhidrosis, xeromycteria, urticaria, aphthous
stomatitis, and seborrheic dermatitis) were investigated.

Results: Although the frequency and severity of many dermatological complaints increased during the pandemic period, the most
frequent increase was observed in the frequency of complaints suggesting xerosis and eczema. We found that complaints suggest-
ing xerosis and eczema were seen on the hands 2.44 and 3.57 times, respectively, as a result of washing hands 10 times/day, and
that handwashing times of 10 seconds or more significantly increased the risk of eczema (5.44 times). Another remarkable result
was a fivefold increase in acne complaints among those using any mask. The severity of all complaints except hair loss and sebor-

rheic dermatitis correlated significantly with HADS-A.

Conclusions: Our study showed that the frequency and severity of some dermatological complaints increased in HCPs.
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Introduction

Pneumonia cases caused by a newly identified coronavirus arose
in Wuhan, China in December 2019. The World Health Organi-
zation (WHO) named this virus the 2019 new coronavirus (2019-
nCoV) and the disease coronavirus disease 2019 (COVID-19) on
January 12th, 2020. Available data indicated that wild animals
sold at the Huanan Seafood Wholesale Market were the source of
this disease (1). COVID-19, which started in China, affected many
countries in a short time and spread all over the world. The first
case in Turkey was seen on March 11th, 2020, the day the WHO de-
clared the pandemic (2). Transmission mainly takes place through
large droplets that occur during coughing and sneezing by symp-
tomatic patients. Touching the nose, mouth, and eye mucosa
after contact with contaminated surfaces may also pose a risk of
transmission (3). The incubation period ranges from 2 to 14 days.
This disease has been observed in all age groups. Men have been
more affected (4). The clinical features of COVID-19 range from
asymptomatic status to pneumonia, acute respiratory distress
syndrome, and multi-organ failure. The most common symptoms
reported are fever, dry cough, chest pain, and shortness of breath
(5, 6). In most cases, COVID-19 has a mild course, and patients
recover within 2 to 3 weeks. This disease may have a more severe
course in elderly patients and patients with underlying comorbid-
ity. Therefore, these patient groups can be defined as high-risk
groups for COVID-19. It was reported that, among COVID-19 pa-
tients that died, 42.2% were 80 to 89 years old, 32.4% were 70 to
79 years old, and 8.4% were 60 to 69 years old (7).

Healthcare professionals (HCPs) struggling with COVID-19 in
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the front lines are in the high-risk group for transmission. A re-
cent article reported that 3,300 HCPs were infected and at least
22 (about 0.7%) of them died in early March, according to data
from China’s National Health Commission, and also that 20% of
healthcare workers in Italy were infected (7). Therefore, especially
HCPs are aware that they must protect themselves through meth-
ods such as effective hand hygiene and the use of various forms
of personal protective equipment (PPE). Increased use of masks
and gloves as part of personal hygiene measures can cause an in-
crease in the frequency and severity of various dermatoses (8).
Furthermore, increased anxiety levels of HCPs in this pandemic
process may also induce some psychodermatoses.

We primarily aimed to evaluate the change in the frequency
and severity of various symptoms associated with dermatoses in
doctors and nurses during the COVID-19 outbreak. Our second-
ary goal was to investigate the factors that may be related to the
dermatoses that occur.

Method

From April 5th to 12th, 2020, between the 25th and 32nd days after
the first COVID-19 case in Turkey, a self-administered online ques-
tionnaire (SurveyMonkey®) consisting of 9o questions was con-
ducted for doctors and nurses that voluntarily participated in the
study. We aimed to reduce the risk of bias in the questions posed
to the participants by carrying out this retrospective study in the
early phase of the COVID-19 outbreak. The first part of the ques-
tionnaire examined subjects such as demographic characteris-
tics, occupational and institutional information, medical history,
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hygiene, and personal care behaviors before the COVID-19 out-
break and in the previous week, and PPE use during the previous
month. The second part asked about symptoms pointing to vari-
ous diseases such as xerosis cutis, xeromycteria, eczema, acne,
hair loss, palmar hyperhidrosis (PH), aphthous stomatitis (AS),
urticaria (acute or chronic), and seborrheic or seborrheic-like der-
matitis (SD). Volunteers were asked if they had had these symp-
toms in the previous week and in the first week just before the
COVID-19 outbreak. In addition, they were asked to evaluate the
severity of their complaints on a scale of o to 10 using the Visual
Analogue Scale (VAS). PPE-related symptoms such as erythema
or erosion were also asked about. The current anxiety levels of
the participants were determined using the Hospital Anxiety and
Depression Scale—Anxiety (HADS-A) with a score of o to 21 points,
which consists of seven questions and was validated in Turkish
by Aydemir et al. (9). The participants’ data were documented and
anonymized. The interpretation of the HADS-A scores was based
on the recommended cut-off values in the literature: o to 7 points
indicates that there is no anxiety, 8 to 10 points indicates mild
anxiety, 11 to 14 points indicates moderate anxiety, and 12 to 21
points indicates severe anxiety (9, 10).

Conducting this study for HCPs made it possible to make the
survey questions clearer, and this made the results more reliable.
We tried to ask about the symptoms in terms that were as short
and clear as possible. Symptoms indicating diseases are indicated
in parentheses (such as acne, PH; Table S1). Common diseases,
such as rosacea and atopic dermatitis, which are more difficult
to distinguish from other diseases on the list, are excluded. Al-
though hair loss as a symptom was evaluated, alopecia areata was
excluded. No distinction was made between telogen effluvium
(TE) and androgenetic alopecia (AGA), which are the other most
likely diagnoses for women and men in hair loss, respectively.
Hair loss was evaluated separately by sex due to the differences
in its diagnostic distribution in women and men. The inclusion
criteria in this questionnaire were determined as being a doctor
or nurse and working actively in any health institution in Turkey.
HCPs that were on leave for any reason or retired, and high-school
graduate nurses were excluded.

This study was approved by the Ethics Committee of Erzurum
Regional Training and Research Hospital, Erzurum, Turkey (de-
cision no. 2020/08-91) and was conducted in line with the latest
version of the Helsinki Declaration and the Guidelines for Good
Clinical Practice.

Available data were collected from 526 volunteers. After check-
ing the normality distribution of scale variables with the Kolmog-
orov-Smirnov test, independent samples were compared with ap-
propriate significance tests (Mann-Whitney U and Kruskal-Wallis
H) and the Wilcoxon test was used for dependent samples. For
categorical variables, Pearson’s chi-square and Fisher’s exact
tests were used, which were appropriate. We also performed a
univariate logistic regression for complaints indicating diseases
(dependent variable), establishing the crucial impacting factors
such as age, sex, HADS-A, and etiological factors (independent
variables) and their odds ratios (OR). The associations between
the severity of complaints and HADS-A scores were analyzed us-
ing Spearman’s partial correlation analysis. A level of 5% type-1
error was considered statistically significant. All statistical analy-
ses were performed using IBM SPSS Statistics 21.0 and MS-Excel
2010.
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Results
Demographic data

This questionnaire study involved 526 volunteers; 353 of them (143
men and 210 women; 40.5% vs. 59.5%) were doctors and 173 (19
men and 154 women; 11.0% vs. 89.0%) nurses. The proportion of
women among all the participants was 69.2%. The ages of the par-
ticipants ranged from 24 to 57 years (mean + standard deviation
(SD) =34 + 7 years) for doctors and 22 to 54 years (34 + 14 years) for
nurses. Although there was a statistically significant difference in
terms of the sex distribution between doctors and nurses, the age
distributions were similar (p < 0.001 and p = 0.252, respectively).

This study was performed during the period when COVID-19
was seen across the country. At least three HCPs from 60 (74.1%)
of 81 provinces participated in the study. There were 163 (31.5%),
62 (12.0%), 50 (9.7%), and 49 (9.5%) participants from Erzurum,
Elazig, Ankara, and Istanbul, respectively. HCPs in these four
provinces constituted 62.7% of the participants. Three hundred fif-
teen of the volunteers (60.9%) resided in a province with a popula-
tion of less than 1 million, and 153 (29.6%) resided in a province
with a population of 1 to 6 million. The population of Istanbul,
which constitutes the third group alone, is more than 15 million.
There was no significant difference between the population of the
provinces and the HADS-A scores of the participants (p = 0.548).

Doctors from 38 different specialties, including internal, surgi-
cal, and basic sciences, participated in this study. Of these, 252
(74.2%) were specialist physicians and 91 (25.8%) were general
practitioners. They worked in primary (72, 20.4%), secondary (88,
24.9%), and tertiary (170, 48.2%) healthcare departments, and
private hospitals or clinics (23, 6.5%). Among the participants
were 311 (59.1%) HCPs working in the quarantine hospital. HADS-
A scores were not significantly associated with working in health-
care departments or quarantine hospitals (p = 0.879 and p = 0.939,
respectively). Physicians were divided into three groups accord-
ing to their assignment related to COVID-19, not according to their
specialties. Accordingly, 114 (33.2%) physicians were assigned to
the COVID-19 outpatient clinics, inpatient services, or intensive
care units (high risk) and 35 (10.2%) were assigned to the emer-
gency department (moderate risk). Among the participants, 194
(56.6%) physicians continued to work in their outpatient clinics
(low-risk group). Among the nurses, 122 (71.3%) were not assigned
to a task related to COVID-19, 14 (8.2%) were assigned to emer-
gency departments, and 35 (20.5%) were assigned to COVID-19
outpatient clinics, inpatient services, or intensive care units. No
significant relation was found between the risk levels of the units
they work in and the HADS-A scores of doctors and nurses (p =
0.827 and p = 0.185, respectively). The HADS-A scores of men and
women were found to be similar (p = 0.391 and p = 0.346, respec-
tively). Doctors and nurses worked about 40 hours a week with
flexible working hours during the COVID-19 outbreak, and there
was no significant difference between them in terms of working
hours (p = 0.747). There was no correlation between working time
and anxiety levels (r = 0.03, p = 0.594).

One hundred of the participants (19.4%) had at least one chronic
disease. Sixteen (3%) had diabetes mellitus (DM) and 21 (4%) had
hypertension (HT). In the 1st month of the onset of the COVID-19
outbreak, an increase of 30 + 28% was detected in the severity of
complaints of 16 participants (3%) with any chronic skin disease.
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PPE use and hygiene measures

It was determined that 96.7% of the volunteers used masks in the
hospital and 75.3% of them in their daily lives. Gloves were not
worn by 9.9%, 21.9% wore them for less than 1 hour, and 22.2%
for more than 8 hours. One hundred forty-five of the 517 par-
ticipants (28%) described complaints in at least one area of the
face in the form of redness or erosion around the nose, forehead,
eyes, or ears related to PPE use, such as masks, goggles, and face
shields. Complaints related to the use of masks or glasses were
described by 82 participants (15.9%) on the nasal bridge and 77
(14.9%) around the ear. In addition, 51.2% of the participants with
complaints on the nasal bridge and 58.4% of the participants with
complaints around the ear had at least one other area of involve-
ment. Forty-one participants (7.9%) described complaints related
to the use of goggles and face shields in their periocular areas and
29 participants (5.6%) on their foreheads.

Liquid soap was used during hand washing by 87.7% of the
participants, and 12.3% used bar soap. The rate of those that used
hand sanitizer among participants was 77.4%. Soap was used
when washing their faces by 74.8% of the participants, and 25.2%
used tap water only. Changes in the frequency of personal care
and hygiene before the COVID-19 outbreak and 1 month after the
onset of the outbreak are presented in Table 1. Accordingly, the
frequency and duration of hygiene behavior and the need to use
moisturizers increased significantly within 1 month after the on-

set of the COVID-19 outbreak. The frequency of handwashing in
women was found to be significantly higher both before and after
the onset of the COVID-19 outbreak (p < 0.001). However, other
hygiene behavior did not differ by sex both before and after the
onset of the COVID-19 outbreak (p > 0.05).

Dermatological complaints

Changes in the frequency and severity of various dermatological
complaints in HCPs before the COVID-19 outbreak and 1 month
after the onset of the outbreak are presented in Figure 1 and Table
2. As seen in Figure 1, there was an increase in the frequency of all
complaints except hair loss. The frequency of complaints suggest-
ing hair loss and acute or chronic urticaria differed in both sexes
(Table 2). It was determined that there was an increase only in
women in the severity of complaints suggesting diseases such as
xerosis or eczema on hands, face, and body, hair loss, PH, acute
or chronic urticaria, and AS. There was no significant increase in
acne severity in both sexes. It was noted that the frequency and
severity of all other complaints in Table 2 increased significant-
ly in both sexes. Apart from these, 24 participants (4.6%) stated
that they had shingles before and only one person had shingles
recently. Five participants stated that they had alopecia areata
before the COVID-19 outbreak, but no participants had recently
developed alopecia areata.

The relationship between the frequencies of various dermato-

Table 1 | Changes in frequencies of hygiene and personal care after the COVID-19 outbreak compared to before.

Correlation with HADS-A#

Before COVID-19  After 1 month z p-valuet
r p-value
Handwashing (times/day, n = 521) 1-4 69 (13.2%) 2(0.4%)
5-9 197 (37.8%) 25 (4.8%)
10-14 159 (30.5%) 88 (16.9%) -19.2 <0.001 0.109 0.015
15-19 54 (10.4%) 118 (22.6%)
> 20 42 (8.1%) 288 (55.3%)
Handwashing time per event (seconds, n = 523) 0-9 180 (34.4%) 9(1.7%)
10-19 274 (52.4%) 111 (21.2%)
20-29 58 (11.1%) 313 (50.8%) 103 «0.001 0.066 0.141
»30 11 (2.1%) 90 (17.2%)
Face washing (times/day, n = 513) 3(IQR=3) 5(IQR = 4) -16.4 ¢<0.001 0.062 0.167
Shower frequency (times/week, n = 522) 3(IQR=2) 5(QR=13) -17.4 ¢<0.001 0.173 »0.001
Need moisturizer (times/day, n = 525) 1(IQR=2) 3 (IQR = 4) -15.6 <0.001 0.083 0.065

HADS-A = Hospital Anxiety and Depression Scale—Anxiety (after COVID-19 outbreak), IQR = interquartile range. Data are expressed as number of patients (%) or
median (IQR), whichever is appropriate. Significant values are shown in bold. tWilcoxon test used, ¥Spearman’s rho partial correlation test with controlling sex

and residence with a person at high risk of death from COVID-19 used by syntax.
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Figure 1 | Changes in frequency and severity of various dermatological complaints before COVID-19 outbreak and after 1 month. “Yes” responses in the “After”
columns were divided into two parts. In terms of severity of the disease before and after, the lower part of the bar corresponds to new cases and those with an
increase, and the upper part to those with no change or a decrease. tVolunteers with possible telogen effluvium or androgenic alopecia were evaluated by exclud-

ing alopecia areata.
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logical complaints before the COVID-19 outbreak and 1 month af-
ter the onset of the outbreak and other various parameters includ-
ing HADS-A are presented in Table S2. Data with a p-value below
0.1 were evaluated by binary logistic regression analysis and are
presented in Table 3.

The mean HADS-A score of the participants was 8.1 + 3.5, ranging
from o to 16 points. No significant correlation was found between
age and HADS-A score (r < 0.01, p = 0.974). The mean HADS-A score
was 8.4 + 3.2 in women and 6.9 + 3.7 in men, and this difference
was statistically significant (p < 0.001). The frequency of residence
with a person at high risk of death from COVID-19 was found to
be significantly higher in women (25.3%) than men (14.9%, p =
0.008). The HADS-A score was 8.6 + 3.6 in those residing with a
person at high risk of death from COVID-19, and 7.8 + 3.5 in those
that did not, and the difference between these two groups was sta-
tistically significant (p = 0.037). The HADS-A scores of those resid-
ing with a person at high risk of death from COVID-19 and those
that did not were found to be similar in women but were found
to be statistically significantly different in men (p = 0.471 and p =
0.049, respectively). Apart from these, no relationship was found
between HADS-A score and marital status, and having children or
having DM, HT, or any chronic disease (p > 0.05). Therefore, while
investigating the relationship between dermatological complaints
and HADS-A scores, analyses were carried out by controlling for
the sex and status of residence with a person at high risk of death
from COVID-19. The correlation of severity of various dermatologi-
cal diseases with anxiety levels after the COVID-19 outbreak is pre-
sented in Table 4. A weak but significant linear correlation was

found between the severity of all complaints and HADS-A scores
except for complaints suggesting hair loss and SD.

Discussion

The WHO and Centers for Disease Control and Prevention (CDC)
recommend PPE use and hand hygiene for HCPs to prevent virus
transmission in the fight against COVID-19 (11, 12). A current me-
ta-analysis concluded that a 24% reduction in viral transmission
can be achieved by just handwashing (13). The CDC recommends
handwashing for at least 20 seconds during the pandemic, espe-
cially after risky contact (12). PPE such as hand sanitizer, gloves,
face masks, glasses, face shields, hair caps, and disposable gowns
are being used more than ever in hospitals during the pandemic
period. In our study, significant increases in the frequency of per-
sonal care and hygiene behavior have been confirmed.

High anxiety levels, exaggerated or irrational protection behav-
iors, and some measures against COVID-19 may trigger or aggra-
vate the emergence of various dermatological complaints. In this
study, after the onset of the COVID-19 outbreak, various complaints
that could be triggered by protection measures or stress in HCPs
and easily questioned in volunteers were discussed. Although the
symptoms questioned indicate certain dermatological diseases,
the presence of these symptoms does not confirm the diagnosis.
Significant increases were found in the frequency and severity
of most of the diseases examined after the onset of the COVID-19
outbreak (Fig. 1, Table 2). Previous studies revealed that hand ec-
zema was quite common in HCPs (14, 15). Recently, it was report-

Table 2 | Changes in frequency and severity of various dermatological complaints by sex before COVID-19 outbreak and after 1 month.

Change in disease frequency*

Change in disease severity (VAS)**

Diseases Sex n Before After p-valuet n Before After z p-valuef
Xerosis cutis on hands M 161 48 (29.8%) 120 (74.5%) <0.001 46 4(2) 6(3) -4.1 <0.001
F 364 190 (52.2%) 353 (97.0%) <0.001 188 4(3) 8(3) =7/ <0.001
Total 525 238 (45.3%) 473 (90.1%) <0.001 234 4(3) 73 -12.1 <0.001
Hand eczema M 161 31(19.3%) 90 (55.9%) <0.001 31 5(3) 6 (4) -1.9 0.056
F 362 90 (24.9%) 289 (79.8%) <0.001 90 4.5(3) 8(3) -6.9 <0.001
Total 523 121 (23.1%) 379 (72.5%) <0.001 121 5(3) 7 (4) -7.1 <0.001
Facial xerosis or eczema M 161 16 (9.9%) 41 (25.5%) <0.001 14 4 (5) 6 (5) -0.5 0.622
F 362 80 (22.1%) 189 (52.2%) <0.001 81 3(4) 5(5) -3.8 <0.001
Total 523 96 (18.4%) 230 (44.9%) <0.001 95 4 (4) 5(5) -3.7 <0.001
Body xerosis or eczema M 161 30 (18.6%) 51 (31.7%) <0.001 29 5(4) 5(6) -0.3 0.795
F 362 87 (24.1%) 188(52.1) <0.001 87 4(3) 6 (5) -4.0 <0.001
Total 523 117 (22.4%) 239 (45.8%) <0.001 116 4 (4) 6 (6) -3.6 <0.001
Acne or folliculitis on M 161 27 (16.8%) 36 (22.4%) 0.012 25 3(2) 2(5) -1.7 0.087
face F 364 112 (30.8%) 171 (47.0%) <0.001 105 3(2) 3(5) -0.8 0.445
Total 525 139 (26.5%) 207 (39.4%) <0.001 130 3(2) 3 (5) -1.4 0.175
Hair loss§ M 158 57 (36.1%) 48 (30.4%) 0.004 45 5(4) 5 (4) -0.4 0.670
F 345 100 (29.0%) 107 (31.0%) 0.210 88 4(3) 5() -4.0 <0.001
Total 503 157 (31.2%) 155 (30.8%) 0.860 133 4(3 5 (4) -3.6 <0.001
Palmar hyperhidrosis M 161 21 (13.0%) 26(16.1%) 0.125 20 3(4) 4 (3) -1.5 0.123
F 363 31 (8.6%) 49 (13.5%) <0.001 30 4(2) 4(2) -2.2 0.031
Total 524 52 (9.9%) 75 (14.3%) <0.001 50 3.5(2) 4(2) -2.6 0.010
Xeromycteria 1] 161 28 (17.4%) 35(21.7%) 0.039 25 3(3) 4 (4) -2.6 0.010
F 362 57 (15.7%) 101 (27.9) <0.001 56 4(3) 4(3) -3.6 <0.001
Total 523 85 (16.3%) 136 (26.0%) <0.001 81 3(3) 4(3) -4.4 <0.001
Acute or chronic urticaria M 162 14 (8.6%) 19 (11.7%) 0.063 13 4 (4) 5(3) -1.5 0.131
F 362 40 (11.0%) 81 (22.4%) <0.001 38 3(3) 4(3) -2.5 0.013
Total 524 54(10.3%) 100 (19.1%) <0.001 51 3(3) 4 (3) -2.9 0.003
Aphthous stomatitis M 161 19 (11.8%) 25(15.5%) 0.031 18 1(2) 1(3) -1.5 0.141
F 363 48 (13.2%) 75 (20.7%) <0.001 46 3(3) 4(2) -3.7 <0.001
Total 524 67 (12.8%) 100 (19.1%) <0.001 64 3 (4) 3(3) -3.6 <0.001
Seborrheic dermatitis M 162 36 (22.2%) 46 (28.4%) 0.002 32 4 (4) 4.5 (6) -2.5 0.011
F 362 66 (18.2%) 90 (24.9%) <0.001 62 4(2) 4(2) -4.6 <0.001
Total 524 102 (19.5%) 136 (26.0%) <0.001 94 4(2) 5(3) -5.2 <0.001

VAS = visual analog scale. Significant values are shown in bold. *Data expressed as number of patients (%), **data expressed as a median VAS (interquartile
range), §volunteers with possible telogen effluvium or androgenic alopecia evaluated by excluding alopecia areata, tMcNemar test used, ¥Wilcoxon test used.
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ed that 74.5% of HCPs had irritation on the hands after the onset
of the COVID-19 outbreak (16). Therefore it is not surprising that
the most significant increase in frequency was especially in com-
plaints suggesting xerosis and/or eczema on the hands, face, or
body. It was remarkable that no participants reported a decrease in

their complaints during the previous month. On the contrary, new
cases with complaints suggesting acne, PH, xeromycteria, AS, and
SD appeared, but many previous cases partially improved. It was
noteworthy that, unlike women, for men there were no new cases
of hair loss, and no remarkable complete recovery was observed in

Table 3 | Logistic regression analyses of parameters associated with frequencies of various dermatological complaints before COVID-19 outbreak and after 1

month.
Univariate logistic regression analysis Bi Odds ratio 95%Cl Wald value Rz p-value
Lower Upper
Xerosis cutis on hands (dryness or fissures on hands)
Sex: female Before  0.95 2.59 1.75 3.85 22.36 0.044 <0.001
After 2.40 10.96 5.46 22.01 45.34 0.109 <0.001
HADS-A score » 7 points Before = = = = = = =
After 1.78 5.95 2.80 12.64 21.48 0.052 <0.001
Residence with person at high COVID-19 death risk: yes Before  0.15 1.16 0.76 1.76 0.47 0.001 0.493
After 0.85 2.34 1.04 5.62 3.60 0.008 0.048
Handwashing = 10 times/day Before  0.53 1.70 1.20 2.40 8.86 0.017 0.003
After 0.89 2.44 1.34 4.46 8.45 0.015 0.004
Hand soap preference: liquid soap Before - - - - - - -
After 0.03 1.03 0.38 2.78 0.003 <0.001 0.953
Hand sanitizer use: yes Before = = = = = = =
After 0.99 2.70 0.85 8.58 2.82 0.005 0.093
Need moisturizer = 3 times/day Before  0.55 1.73 1.13 2.64 6.44 0.012 0.011
After 1.91 6.72 2.82 16.04 18.44 0.051 <0.001
Using gloves: yes Before - - - - - - -
After 0.99 2.68 1.28 5.59 6.88 0.011 0.009
Wearing duration of gloves = 2 hourst Before - - - - - - -
After 0.79 2.21 1.22 4.36 5.26 0.012 0.022
Hand eczema (redness, edema, weeping, crusting, burning, pain, or pruritus on hand skin)
Age < 30 years Before  0.06 1.06 0.70 1.61 0.08 <0.001 0.779
After 0.56 1.76 1.16 2.67 7.04 0.014 0.008
Sex: female Before 0.33 1.39 0.88 2.20 2.01 0.004 0.156
After 1.14 3.13 2.09 4.69 30.81 0.057 <0.001
HADS-A score » 7 points Before - - - - - - -
After 0.93 2.53 1.69 3.79 20.25 0.040 <0.001
Residence with person at high COVID-19 death rish: yes Before -0.04 0.96 0.59 1.58 0.024 <0.001 0.878
After 0.82 2.27 1.33 3.88 9.03 0.019 0.003
Handwashing = 10 times/day Before  0.81 2.24 1.47 3.42 14.06 0.027 <0.001
After 1.27 S5/ 1.63 7.83 10.11 0.019 0.001
Hand wash time per event = 10 seconds Before  0.16 1.17 0.76 1.82 0.52 0.001 0.470
After 1.69 5.44 1.34 22.03 5.62 0.012 0.018
Need moisturizer = 3 times/day Before  0.56 1.75 1.10 2.79 5.56 0.010 0.018
After 1.21 3.35 2.24 5.00 34.85 0.067 <0.001
Wearing duration of gloves > 1 hourt Before - - - - - - -
After 0.58 1.77 1.15 2.77 8.05 0.016 0.005
Facial xerosis or eczema (redness, dryness, fissures, weeping, crusting, burning, pain, or pruritus on face skin)
Age » 30 years Before  0.56 1.75 1.08 2.85 5.12 0.010 0.024
After -0.06 0.94 0.66 1.34 0.113 <0.001 0.736
Sex: female Before  0.96 2.60 1.47 4.61 10.73 0.023 0.001
After 1.16 3.20 2.12 4.82 30.85 0.062 <0.001
HADS-A score » 7 points Before = = = = = = =
After 0.62 1.87 1.30 2.67 11.51 0.023 0.001
Residence with person at high COVID-19 death risk: yes Before -0.18 0.84 0.48 1.45 0.413 0.001 0.520
After 0.51 1.66 1.09 2.51 5.62 0.011 0.017
Diabetes mellitus: yes Before  1.55 4.71 1.72 12.88 9.10 0.016 0.003
After 1.06 2.89 1.07 8.45 3.78 0.008 0.048
Hypertension: yes Before  1.05 2.86 1.15 7.11 5.13 0.009 0.024
After 0.55 1.73 0.72 4.19 1.51 0.003 0.220
Face washing » 3 times/day Before  0.18 1.20 0.76 1.89 0.60 0.001 0.440
After 0.49 1.64 1.11 2.43 6.06 0.012 0.014
Use of soap to wash face: yes Before - - - - - - -
After 0.45 1.56 1.04 2.35 4.60 0.009 0.032
Shower frequency » 3 times/week Before  0.42 1,522 0.97 2.38 3.30 0.006 0.069
After 0.67 1.96 1.14 3.38 5.84 0.012 0.016
Body xerosis or eczema (redness, dryness, fissures, weeping, crusting, burning, pain, or pruritus on body skin)
Sex: female Before 0.35 1.41 0.89 2.25 2.14 0.004 0.144
After 0.86 2.36 1.59 3.48 18.47 0.036 <0.001
HADS-A score > 7 points Before - - - - - - -
After 0.47 1.61 1.13 2.30 6.79 0.014 0.009
Shower frequency » 3 times/week Before  0.66 1.94 1.27 2.94 9.56 0.018 0.002
After 1.20 3.32 1.84 5.97 15.99 0.035 <0.001
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Table 3 | Continued.

95% CI

Univariate logistic regression analysis Bi 0dds ratio Lower Upper Wald value R? p-value
Acne or folliculitis on face (acne or pimples on face)
Age < 30 years Before  1.05 2.86 1.92 4.28 26.43 0.050 <0.001
After 1.02 2.78 1.93 4.02 29.81 0.057 <0.001
Sex: female Before  0.79 2.21 1.38 3.53 10.90 0.022 0.001
After 1.12 3.08 2.01 4.70 26.98 0.055 <0.001
HADS-A score » 7 points Before - - - - - - -
After 0.62 1.86 1.29 2.68 11.02 0.022 0.001
Use of soap to wash face: yes Before - - - - - - -
After 0.41 1.61 1.10 2.32 3.71 0.010 0.047
Use of face masks in hospital: yes Before - - - - - - -
After 1.62 5.05 1.14 22.32 18.88 0.013 0.033
Hair loss (any active hair loss complaints, except those in form of round patches)
Males
Age =< 30 years Before  0.44 1.56 0.79 3.07 1.62 0.010 0.203
After 0.74 2.10 1.04 4.25 4.27 0.027 0.039
Females
Age < 30 years Before  0.47 1.59 0.99 2.56 3.71 0.011 0.054
After 0.20 18] 0.77 1.95 0.73 0.002 0.394
HADS-A score » 10 points Before - - - - - - -
After  0.59 1.81 1.12 2.94 5.78 0.017 0.016
Palmar hyperhidrosis (excessive sweating on palms)
Age < 30 years Before  1.03 2.81 1.55 5.09 11.66 0.023 0.001
After 1.07 2.92 1.77 4.81 17.61 0.034 <0.001
Using gloves: yes Before = = = = = = =
After 1.60 4.94 1.78 20.71 4.76 0.015 0.029
Xeromycteria (drying or bleeding inside nose / nasal mucosa)
HADS-A score » 7 points Before - - - - - - -
After 0.47 1.60 1.05 2.43 4.90 0.010 0.027
Nasal washout with any liquid: yes Before - - - - - - -
After 0.58 1.79 1.11 2.89 5.61 0.011 0.018
Acute or chronic urticaria (red, swollen, edematous, itchy, and fading lesions within 24-hour period on body)
Sex: female Before  0.27 1.31 0.69 2.49 0.70 0.001 0.403
After 0.78 2.17 1.27 3.72 7.92 0.017 0.005
HADS-A score » 7 points Before - - - - - - -
After 0.51 1.66 1.03 2.69 4.30 0.009 0.038
Residence with person at high COVID-19 death risk: yes Before  0.65 1.91 1.04 3.51 4.36 0.008 0.037
After  0.53 1.70 1.04 2.77 4.51 0.008 0.034
Diabetes mellitus: yes Before  1.75 5.75 2.00 16.51 10.56 0.016 0.001
After 1.51 4.52 1.65 12.36 8.65 0.015 0.003
Aphthous stomatitis (painful, recurrent, superficial or deep sores [aphthae, ulcers] in mouth)
Residence with person at high COVID-19 death risk: yes Before  0.39 1.48 0.83 2.64 1.78 0.003 0.183
After 0.53 1.70 1.04 2.77 4.51 0.008 0.034
Diabetes mellitus: yes Before  1.48 4.40 1.54 12.53 7.69 0.012 0.006
After 1.24 3.47 1.56 9.56 5.80 0.010 0.016
Seborrheic dermatitis (white-yellow scales or dandruff on scalp)
Age < 40 years Before 1.16 3.18 1.49 6.79 8.92 0.022 0.003
After 0.97 2.63 1.41 4.89 9.30 0.021 0.002
HADS-A score » 12 points Before = - - = = = -
After 0.82 2.27 1.16 4.45 5.65 0.011 0.017

Bi =regression coefficient, Cl = confidence interval, Rz = Cox & Snell R squared, HADS-A = Hospital Anxiety and Depression Scale—Anxiety (0-7 = no anxiety, 8-10
= mild anxiety, 11-14 = moderate anxiety, 12-21 = severe anxiety), PPE = personal protective equipment. tParticipants that never used relevant PPE excluded,
fparticipants that never used relevant PPE also included in analysis. Significant values are shown in bold.

Table 4 | Correlation of severity of various dermatological complaints with HADS-A scores after COVID-19.

Control variables

Complaint-related VAS after COVID-19 df

Correlation with HADS-A Score

r p-value

1. Sex (male, female)* Xerosis cutis on hands 449 0.297 ¢0.001
Hand eczema 359 0.292 <0.001

2. Residence with person at high COVID-19 death risk (yes, no) Facial xerosis or eczema 218 0.202 0.003
Body xerosis or eczema 224 0.326 <0.001

Acne or folliculitis on face 197 0.231 0.001

Hair loss in ment 41 0.297 0.053

Hair loss in woment 101 0.138 0.164

Palmar hyperhidrosis 69 0.415 <0.001

Xeromycteria 125 0.194 0.029

Acute or chronic urticaria 84 0.228 0.035

Aphthous stomatitis 92 0.238 0.021

Seborrheic dermatitis 117 0.069 0.453

VAS = visual analog scale (0 to 10 points = severity of diseases), HADS-A = Hospital Anxiety and Depression Scale—Anxiety (after COVID-19 outbreak), *not used
as control variable because hair loss was evaluated separately for both sexes, tparticipants with possible telogen effluvium or androgenic alopecia evaluated by
excluding alopecia areata. Spearman’s rho partial correlation test was used by syntax. Significant values are shown in bold.
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Dermatological complaints during the COVID-19 pandemic

any complaint in men. However, as is known, hair loss caused by
stress may only become apparent after a significant period, and so
a more indicative result may be obtained with a follow-up study
after a few months.

Sex is known to be a risk factor for some dermatological dis-
eases. Hand eczema, acne, TE, and urticaria are more common in
women, and AGA and SD are more common in men (17). Parallel
to this knowledge, we found that complaints suggesting xerosis
and eczema on the hand, face, and body increased in women be-
fore and after the onset of the COVID-19 outbreak. However, the
fact that hygiene behavior does not differ by sex except for the
frequency of handwashing suggests that genetic factors are also
important in these complaints. It was reported in the literature
that hygiene behavior does not differ between men and women
(18). Unlike AGA, TE seems to be more common in women (19). In
this study, male and female volunteers were compared and placed
into separate categories, considering that there was a significant
difference in diagnosis distribution by sex. However, a differential
diagnosis of hair loss could not be made. We found an increase in
the frequency of PH and urticaria in men and an increase in the
frequency of all other complaints in women except hair loss. The
reason for the absence of a significant increase in the frequency of
hair loss in both sexes may be that AGA is a chronic problem and
the transition period after the triggering factor for acute shedding
is still short.

It was determined that there was an increase in the severity of
complaints related to diseases such as only xerosis (not eczema)
on the hands, xeromycteria, and SD in men and the severity of
complaints related to all other diseases except acne in women.
Women are more susceptible to acne, xerosis, and eczema. Dur-
ing the pandemic, hand eczema, body xerosis, and urticaria com-
plaints became more pronounced in women. The fact that most of
the symptoms associated with dermatological diseases were more
frequent and severe in women was consistent with general expec-
tations (17, 20). Age was found to be a risk for acne (< 30 years),
PH (< 30 years), and SD (< 40 years) symptoms. These diseases are
seen more frequently in young adults, similar to our findings (17,
21, 22).

Excessive personal hygiene measures can disrupt the hydroli-
pidic layer of the skin, leading to xerosis and eczema (8, 23). It
was reported that the risk of hand irritation increased 2.17 times in
HCPs washing hands more than 10 times/day during the COVID-19
outbreak (16). In those that wash hands 10 times a day, we found
that complaints suggesting xerosis on the hands developed 1.70
times more likely before the COVID-19 outbreak and 2.44 times
more likely during the outbreak. The risk of hand eczema is posi-
tively associated with the frequency of handwashing. We found
that > 10 seconds of handwashing time increased the risk of ecze-
ma 5.44 times during the COVID-19 outbreak. In parallel, the need
for moisturizers increased approximately five times in partici-
pants with complaints suggesting hand xerosis and 1.6 times in
those with complaints suggesting hand eczema during the COV-
ID-19 outbreak. We found that washing the face more than three
times a day and using soap when washing the face increased the
risk of facial xerosis or eczema by approximately 1.5 times during
the COVID-19 outbreak. It was found that taking a shower more
than three times a week increased the risk of body xerosis or ec-
zema 1.94 times before the pandemic and 3.32 times during the
pandemic period. Although there was no association between the
frequency of face washing and acne, washing the face with soap
increased the risk of developing acne by 1.61 times during the

pandemic period. Kairavee et al. concluded that washing the face
with soap is an acne trigger (24). Many studies have reported that
washing the face more than three times a day can exacerbate acne
with a rebound effect due to irritation of the sebaceous glands (25,
26). We also found that the xeromycteria risk increased 1.79 times
in those that engaged in nasal irrigation with any liquid.

In our study, the risk of developing symptoms related to hand
xerosis during the COVID-19 outbreak was found to increase by
2.68 times overall in people that used gloves and 2.21 times in
those that used gloves for at least 2 hours. Using gloves for at least
1 hour increased the risk of hand eczema by 1.78 times. Foo et al.
reported that long-term use of gloves increased xerosis and der-
matitis on the hands (27). However, our study showed that the risk
also increased considerably with short-term glove use (for 1 to 2
hours). In the literature, more than a third of HCPs are reported to
have experienced various skin reactions, including acne, itching,
and dermatitis, caused by the use of Ng5 masks (8, 27). However,
we found no relationship between xerosis or eczema and mask
use. On the other hand, it was remarkable that the risk of acne in-
creased fivefold as a result of the use of any mask during the COV-
ID-19 outbreak. Foo et al. reported that acne lesions were observed
in 59.6% of HCPs using N95 masks for more than 8 hours a day
(27). However, we found no relationship between mask-wearing
time and acne formation. Possible mechanisms for mask-induced
acne pathogenesis include friction or bursting of comedones, oc-
clusion of the pilosebaceous duct, and formation of a wet envi-
ronment conducive to bacterial proliferation (23). In our study, it
was determined that the risk of PH increased by 4.94 times with
glove use, but PH was not related to the duration of use among
those wearing gloves. SD exacerbation was reported on the scalp
and face resulting from the use of a hair bonnet and mask (23).
However, we found no relationship between mask use and SD. Be-
cause it would have created complexity, facial symptoms sugges-
tive of SD were not questioned in this study. These symptoms were
evaluated under the category of facial eczema. The use of PPE is
claimed to increase the colonization of bacteria in the oral muco-
sa and may also cause the development of oral mucosal diseases
such as stomatitis and oral ulcers (23). However, the findings of
our study did not support this knowledge. Among the participants
questioned about the presence of pressure rash or erosion around
the nose, forehead, eyes, and ears, 28% developed involvement
in at least one area, most commonly on the nasal bridge (15.9%),
consistent with reports by Lan et al. (16).

Increasing cases, high workload, PPE depletion, and the possi-
bility of infecting the family may raise the mental burden of HCPs
during the pandemic. In a recent study in China, psychological
disorders such as depression, anxiety, and insomnia have oc-
curred in some HCPs, especially women and nurses, during the
COVID-19 outbreak (28). In our study, anxiety levels were higher
in women. However, among those that resided with people at high
risk for COVID-19, anxiety levels were higher in men. Although the
HADS-A scores were significantly higher in nurses as a female-
weighted group, there was no difference between doctors and
nurses in terms of anxiety levels when sex was adjusted. As seen
in Table 1, hand washing and showering frequencies show a weak
but significant correlation with anxiety levels. Indeed, it was de-
termined that the frequency of symptoms related to xerosis and/
or eczema on the hands, face, and body significantly increased
among the participants that had at least mild anxiety levels
(HADS-A > 7 points). The highest risk increase was in complaints
suggesting xerosis (about six times) and hand eczema (about 2.5
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times). Residence with a person at high risk of death from COV-
ID-19 was found to increase the risk from 1.66 to 2.34 times in com-
plaints related to xerosis and eczema. Participants with at least
mild anxiety levels (> 7 points) were found to have at least 1.5 to
two times increased risk of complaints suggesting acne, xeromy-
cteria, and urticaria. It has been found that the frequency of hair
loss in women with at least moderate anxiety levels (> 10 points)
increased by 1.81 times, and the risk of complaints suggesting
SD increased by 2.27 times in those with severe anxiety levels (>
12 points). Stress is a well-known risk factor in diseases such as
acne, hair loss, urticaria, and SD (29—31). HADS-A scores have not
been found to be associated with the frequencies of PH and AS.
Correlations between the severity of the complaints and anxiety
levels were investigated, and the severity of all complaints except
hair loss and SD was significantly correlated with anxiety level.
Our study has some limitations. First of all, this is a self-admin-
istered questionnaire study. Therefore, the questions asked about
the symptoms give an idea about the diagnosis, but it is difficult to
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