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o The study assesses the stress outcomes in medical staff working during the COVID-19 pandemic.
o The study explores the mediating role of coping in the relationship between stress, alexithymia, emo-

o Nurses and paramedics report significantly higher stress levels than physicians.
o A positive and significant relationship was observed between stress, alexithymia, emotional processing
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Abstract

Objective: This cross-sectional study aimed to assess the
stress outcomes in health-care staff working during the CO-
VID-19 pandemic and to explore the role of coping in the
relationship between stress outcomes and mental health di-
mensions with Preacher & Hayes’s mediation analysis. Sub-
jects and Methods: One hundred seventy participants in-

cluding physicians (n = 41; 24.1%), nurses (n = 114, 67.1%),
and paramedics (n = 15, 8.8%) with a mean age of 37.69 +
12.23 years and an average seniority of 14.40 + 12.32 years
were administered the Toronto Alexithymia Scale-20, Co-
hen’s Perceived Stress Scale (PSS-10), the Emotional Process-
ing Scale, and Positive and Negative Affect Schedule. The
data were analyzed by estimation of simple correlation coef-
ficients and a Preacher and Hayes's mediation procedure.
Results: Participants reported elevated levels of stress (7-8
sten on the sten scale developed for the PSS-10 question-
naire). Statistically significant differences in the stress levels
between nurses, paramedics, and physicians could not be
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determined. In contrast, significant association between
mental health outcomes and the occupational category
could not be found. Conclusion: Our observations support
the assumption about a controlling role of coping in the re-
lationship between work-related stress, alexithymia, emo-
tional processing loneliness and positive/negative affect in
medical staff working amid pandemic.

© 2021 The Author(s)
Published by S. Karger AG, Basel

Introduction

In early 2020, the World Health Organization an-
nounced a pandemic of 2019-nCoV (COVID-19, corona-
virus disease). The outbreak of coronavirus disease con-
stitutes a major public health concern. The ongoing pan-
demic situation has a significant impact on many aspects
of the health-care system and health service providers'
work worldwide [1].

There exists a considerable body of literature on spe-
cific psychological stressors affecting health-care workers
(HCWs) during the COVID-19 pandemic [1-6]. First,
HCWs experience significant distress because COVID-19
is a possibly fatal communicable disease whose transmis-
sion routes are not fully understood and recommended
treatments options are sparse. HCWs have an increased
risk to COVID-19 infection because they are likely to
contact affected individuals. Currently, limiting the expo-
sure to infection is considered the main measure of pre-
vention. HCWs rely on hygiene measures such as using
barrier precautions to protect themselves and their pa-
tients from being infected or infecting others. Simultane-
ously, there are disruptions to supply of personal protec-
tion equipment, and prolonged use of specialized protec-
tive clothing can increase discomfort or lead to fatigue.
Also, the effectiveness of protection equipment in pre-
venting the dissemination of the virus can be limited.
Health-care staff may also encounter stigmatizing atti-
tudes or discrimination due to the fear of transmission of
infectious diseases in the public. Frequent work overloads
or prolonged work shifts due to health-care stafting short-
ages may result in extreme tiredness and exhaustion, poor
job performance, and decreased job satisfaction. Conse-
quently, HCWs experience moral and existential conflicts
because of their inability to provide appropriate care to
all their patients or feel helpless when dealing with criti-
cally ill patients. Health-care personnel find it challenging
to communicate efficiently with aggressive, noncompli-
ant, and uncooperative patients who are not adhering to
COVID-19 safety instructions. Additional stressors sur-
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rounding the current bio-threat include isolation and
working amid intense media and public coverage.
Researchers believe the current pandemic may have a
lasting influence on mental health of medical staff. Yahya
et al. [6] emphasized that prolonged job distress may re-
sult in adverse health consequences such as professional
burnout leading to increased staff turnover and compro-
mised quality of care. The ongoing outbreak of COVID-19
was shown to affect the well-being of all medical workers,
a significant proportion of whom manifested psychoso-
matic symptoms of vicarious traumatization such as phys-
ical decline, inability to focus and sustain attention, sleep
disturbances, or despair [3]. Middle-level nurses working
in the front line and in high-risk COVID-19 areas were
reported to have an increased risk of developing adverse
mental health outcomes such as depression, anxiety, in-
somnia, and distress [4]. These studies expand our under-
standing of mental health outcomes of clinical work dur-
ing epidemics; however, there is a dearth of knowledge on
the relationship between stress, coping, and positive/neg-
ative affect, emotional processing, and alexithymia in
health-care staff working at the time of the pandemic.
Previous research indicated coping styles may directly
or indirectly affect mental and occupational health out-
comes in medical staff [7, 8]. Task- and emotion-oriented
coping styles have been described as mediating the asso-
ciation between temperamental traits and occupational
burnout in nurses [9], and the association between burn-
outand the symptoms of anxiety in physicians was shown
to be partially mediated by positive and negative coping
[7]. Similarly, Wang and Wang [10] demonstrated that
coping styles mediated the relationship between per-
ceived stress and mental health outcomes in physicians.
In this study, we assessed the association between alex-
ithymia, described as impaired ability to process one’s
own or other’s verbal and nonverbal emotional stimuli,
and stress responses of HCW's working at the time of the
pandemic. Research demonstrates that alexithymia is an
important mental health outcome associated with insom-
nia and increased risk of depression, which often leads to
social and occupational disability. Moreover, alexithymia
has been linked to suicidal ideation and suicidal behavior
[11, 12]. In this context, it is of much interest to explore
the role of these mental health dimensions in the time of
the current pandemic. Understanding the psychological
impact of the pandemic on health-care workers plays a
pivotal role in planning for future outbreaks of emerging
infectious diseases [13]. Therefore, the aim of this study
was to assess the levels of stress in health-care staff work-
ing in Poland during the pandemic and to explore the role

Warchot-Biedermann et al.



Table 1. Descriptive statistics of stress and mental health outcomes

Variable Min Max M SD Cronbach a  Kolmogorov-Smirnov Z test
Z p value
Stress 0.00 36.00 19.72 6.97 0.87 0.068 0.052
Alexithymia 24.00 81.00 48.46 12.53 0.83 0.074 0.026
Emotional processing 10.00 225.00 89.59 45.60 0.95 0.104 <0.001
Loneliness 15.00 55.00 40.79 7.78 0.85 0.072 0.033
Positive affect 10.00 45.00 31.56 6.92 0.85 0.063 0.091
Negative affect 10.00 55.00 25.38 9.05 0.84 0.056 0.200

of coping in the relationship between stress outcomes and
mental health dimensions such as alexithymia, positive/
negative effects, emotional processing, and alexithymia
using mediation analysis [14], providing a more func-
tional knowledge of the relationships among variables.
We hypothesized that coping is a mediating factor in the
relationship between stress levels and mental health.

Material and Methods

Participants

This cross-sectional study was carried out during the first wave
of COVID-19 pandemic (between March and June 2020) in a sam-
ple of health-care workers, who worked at COVID-19 hospital
wards. Participants were recruited by convenience sampling, snow-
ball sampling, random sampling, and word of mouth. Out of 190
subjects who were approached, eleven individuals refused to par-
ticipate, 5 respondents who initially enrolled withdrew from the
study, while 4 subjects returned incomplete questionnaires; the re-
sponse rate was 89.4%, which resulted in a sample of 170 HCWs.
The sample included 170 currently employed full-time medical
workers including physicians (n = 41; 24.1%), nurses (n = 114,
67.1%), and paramedics (n = 15, 8.8%) with an average age of 37.69
+ 12.23 years and an average seniority of 14.40 + 12.32 years. Most
subjects were females (n = 142, 83.5%). Each subject was informed
about the purpose and importance of the study, assured of their
anonymity and confidentiality, and voluntarily gave their verbal
consent to participate. The investigator also made sure subjects
knew they could leave the study at any moment. Ethics approval was
obtained from the University’s Bioethical Committee. The study
was conducted in accordance with the Declaration of Helsinki, and
the protocol was approved by the University’s Bioethics Committee.

Measures
Subjects completed the following self-administered question-
naires.

The Toronto Alexithymia Scale-20

The scale for the assessment alexithymia consists of 20 items
in 3 subscales, measuring difficulty in describing feelings (e.g.,
“It’s difficult for me to find the right words for my feelings”); dif-
ficulty in identifying feelings (e.g., “I am often confused about
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what emotion I am feeling.”), and an operational, externally ori-
ented style of thinking (e.g., “I prefer talking to people about their
daily activities rather than their feelings.”). Subjects responded to
statements using a 5-point Likert scale ranging from 1 (“totally
disagree”) to 5 (“totally agree”) [15]. De Jong Gierveld Loneliness
Scale (DJGLS) consists of 11 items indicating emotional, and so-
cial loneliness. The score reflects overall feelings of loneliness
[16].

Cohen’s Perceived Stress Scale (PSS-10)

This scale assesses subjects’ stress levels in the past month. It
consists of 10 test items in 2 subscales that measure perceived help-
lessness and perceived self-efficacy [17].

The Emotional Processing Scale

This scale measures emotional processing and consists of 25
items in 5 subscales as follows: (1) suppression; (2) signs of unpro-
cessed emotion; (3) controllability of emotion; (4) avoidance; and
(5) emotional experience. Subjects rated their agreement/disagree-
ment with the statements on a 9-point scale ranging from 0 (to-
tally disagree) to 9 (totally agree) (e.g., “My emotions felt blunt/
dull”) [18, 19].

Positive and Negative Affect Schedule

The Positive and Negative Affect Schedule scale assesses the
propensity to experience the world in a more positive or a more
negative way. The questionnaire contains 20 adjectives in two 10-
item domains, measuring positive and negative affects (e.g., inter-
ested, excited and strong, guilty, and hostile). Subjects rate each
item on a 5-point scale of 1 (not at all) to 5 (very much) [20, 21].

The data were analyzed in 4 steps. First, stress and mental
health outcomes were compared with the reference values [15-21].
Then, simple correlation coefficients between stress levels and
mental health outcomes were calculated. Additionally, Spearman’s
p correlation coefficient was estimated because the analyzed vari-
ables were non-normally distributed. In step 3, the regression
equation with mental health (a dependent variable) and stress lev-
els, problem-focused, emotion-focused, and dysfunctional coping
(independent variables) was designed and solved. In step 4, me-
diation analysis was performed as recommended by Preacher and
Hayes [14] to test the hypothesis about the mediating role of cop-
ing in the relationship between stress levels and mental health.
Then, the mediation analysis involving a resampling procedure
with 5,000 repetitions was performed.
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Table 2. Correlation matrix of Spearman’s rank correlation coefficients (rho)

1 2 3 4 5
Stress
Alexithymia 0.50**
Emotional processing 0.71%* 0.54**
Loneliness -0.50** —0.42%* —0.47**
Positive affect —0.44** —0.23%** —-0.30™* 0.33%**
Negative affect 0.77* 0.54** 0.68** —0.48** -0.26**

*p<0.01;** p <0.05.

Table 3. Mental health predictors

Predictor Positive affect

p T p value
Stress 0.185 27.665 <0.001

R?=10.185, F = 38.081**
Predictor Negative affect

B T p value
Stress 0.499 7.710 <0.001
Alexithymia 0.199 3.533 0.001
Emotional processing 0.229 3.310 0.001

R?=0.639, F = 98.028**

The results of stepwise regression.

Upon conducting power analyses with G*Power 3.1 [22] with
up to 4 predictors in a linear multiple regression model, a sample
size of 159 was deemed appropriate to detect effects of size of 0.05
or higher with an alpha of 0.05 and power of 0.80. We recruited
additional participants to account for missing data.

Results

Opverall, health-care workers participating in the study
reported high levels of self-rated stress on average (8 sten
on the sten scale developed for the Cohen’s Perceived
Stress Scale [PSS-10] questionnaire) [17] (Table 1). Nurs-
es experienced highest levels of stress corresponding to 8
sten (M = 24.28; SD = 4.69). Physicians, in turn, obtained
lower PSS-10 scores, and their sten score was 7 (M =
22.02; SD = 4.24), while an average sten score in the sub-
group of paramedics reached 8 (M = 22.67; SD = 3.8769)
(F=4.071 2, 167]; p = 0.019).
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Descriptive statistics of stress and mental health out-
comes are presented in Table 1. The average scores
reached 8 sten (M = 6.32; SD = 6.32). Significant statistical
differences in mental health outcomes between nurses
(M =6.69; SD =6.26; 8 sten), doctors (M = 5.56; SD = 5.74;
8 sten), and paramedics (M = 5.6; SD = 8.30; 8 sten) could
not be found (F = 0.588 [2, 167]; p = 0.556).

Correlation matrix of Spearman’s rank correlation co-
efficients (rho) is presented in Table 2. Mental health pre-
dictors and the results of stepwise regression are present-
ed in Table 3. We found that stress mediated between
problem-focused and emotion-focused coping and men-
tal health outcomes, but the mediating effect of stress was
most significant in the relationship between dysfunction-
al coping strategies and mental health outcomes.

Discussion

COVID-19 is a highly contagious and life-threatening
viral disease. The current wave of the disease has resulted
in a major pandemic affecting a significant proportion of
the world’s population. The ongoing pandemic has a sig-
nificant impact on the entire health-care system and
health-care workers worldwide. The present study fo-
cused on (i) assessing the levels of stress in medical pro-
fessionals working in Poland, providing care to patients
during the first wave of COVID-19 and (ii) exploring the
role of coping in the relationship between stress outcomes
and mental health dimensions, using mediation analysis
developed by Preacher and Hayes [14].

The sample of health workers participating in the
study reported significant levels of distress. Nurses and
paramedics obtained test scores suggesting very high av-
erage levels of perceived stress (8 sten on the PSS-10
questionnaire sten scale). The mean results in the sub-
group of physicians (7 sten on the PSS-10 questionnaire

Warchot-Biedermann et al.



sten scale) may also be considered elevated, but they
were significantly lower than in nurses and paramedics.
These results appear to be consistent with the outcomes
reported in the literature [23] and current investigations
[2-6], demonstrating that nurses working amidst the
wave of viral diseases encounter severe psychological
strain. Schechter’s team [24] observed that nurses work-
ing in the wake of COVID-19 were significantly more
likely than attending physicians to manifest symptoms
of acute stress. Lai and coworkers [2] demonstrated in-
termediate level health-care professionals such as nurses
reported experiencing significantly greater distress than
physicians. Similarly, Li et al. [3] reported that non-
frontline nurses had high vicarious traumatization
scores, thus indicating their vulnerability to the emo-
tional impact of coronavirus. Interestingly, nurses who
were not directly combating COVID-19 were character-
ized by higher level of psychological strain than front-
line nurses.

To our knowledge, this is the first study to examine the
mediating effect of coping in the relationship between
stress (an independent variable) and mental health out-
comes (a dependent variable) in a sample of health-care
professionals working amid the COVID-19 pandemic.
Coping was observed to mediate the relationship between
coping strategies and mental health outcomes. The find-
ings indicated a negative albeit insignificant relationship
between stress, coping strategies, and mental health for
problem-oriented and emotion-oriented coping. In con-
trast, a positive and significant relationship was observed
between stress, dysfunctional coping strategies, and men-
tal health. Of note, Gershon etal. [25] demonstrated that
workers who used negative or avoidant coping mecha-
nisms reported both higher levels of perceived work stress
and adverse health outcomes.

Perceived occupational stress has been reported to me-
diate the relationship between work characteristics and
mental health outcomes. In addition, negative work char-
acteristics, lower levels of positive work factors and work
support, and emotion-focused coping styles were found
to be associated with compromised mental health status
[26].

The results of research on psychological determinants
of health-care staff distress during a current outbreak of
infectious disease should be considered in preparation of
accurate prevention and support programs to prevent
burnout and decreased quality of life in HCWs. Studies
suggest telehealth and telemedicine services (e.g., online
patient assessment or medical appointments) used world-
wide as a compromise strategy to maintain patient-pro-
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vider continuity amid pandemics. This may decrease staff
distress by reducing the risk of transmitting the virus [27,
28].

The present study has some limitations that should be
considered while interpreting the results. First, the study
is based on self-reported measures. Second, there is a
gender imbalance due to a higher proportion of female
subjects in the sample, and this might preclude its use in
any variable analysis of gender differences. However, the
gender representation in the sample reflects a well-
known phenomenon of increasing numbers of women
workers in health care are moving into occupations
where they used to be underrepresented [29]. According
to health workforce statistics, women make up 70% of
health-care staff, accounting for the majority of nurses
and to a lesser extent, physicians working in Poland [30].
Third, the size of our sample was relatively small but it
was deemed appropriate to detect effects of a size of 0.05
or higher with an alpha of 0.05 and power of 0.80. The
fact that we were able to obtain significant differences in
spite of a relatively small sample provides support for our
results, but basing our study in larger sample size could
have generated more accurate results. Despite these ac-
knowledged limitations, our research has strengths in
showing how coping may indirectly affect mental health
outcomes in health-care personnel working at the time
of the pandemic.

Conclusion

The findings of the study may improve our under-
standing of how health-care staff respond to and cope
with dangers of global bio-threat and promote better un-
derstanding of the needs of health-care workers during
the pandemic. They can also be used to boost the effec-
tiveness of psychological interventions to maintain the
well-being of health-care workers during pandemic. The
well-being and emotional resiliency of health-care staff
could be essential for maintaining high-quality health-
care services during the COVID-19 pandemic.

Statement of Ethics

Each subject was informed about the purpose and importance
of the study, assured of their anonymity and confidentiality and
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testing at any moment.
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