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ABSTRACT
The psychological burden of the COVID-19 pandemic
may have a lasting effect on emotional well-being
of healthcare workers. Medical personnel working at
the time of the pandemic may experience elevated
occupational stress due to the uncontrollability
of the virus, high perceived risk of infection, poor
understanding of the novel virus transmission
routes and unavailability of effective antiviral
agents. This study used path analysis to analyze
the relationship between stress and alexithymia,
emotional processing and negative/positive affect in
healthcare workers. The sample included 167 nurses,
65 physicians and 53 paramedics. Sixty-two (21.75
%) respondents worked in COVID-19-designated
hospitals. Respondents were administered the
Toronto Alexithymia Scale-20, Cohen’s Perceived
Stress Scale, Emotional Processing Scale, and the
Positive and Negative Affect Schedule. The model
showed excellent fit indices (χ2 (2)=2.642, p=0.267;
CFI=0.999, RMSEA=0.034, SRMR=0.015). Multiple
group path analysis demonstrated physicians differed
from nurses and paramedics at the model level (X2diff
(7)=14.155, p<0.05 and X2diff (7)=18.642, p<0.01,
respectively). The relationship between alexithymia
and emotional processing was stronger in nurses
than in physicians (difference in beta=0.27; p<0.05).
Individual path χ2 tests also revealed significantly
different paths across these groups. The results
of the study may be used to develop evidence-
based intervention programs promoting healthcare
workers’ mental health and well-being.

INTRODUCTION

COVID-19 is an infectious disease caused by
SARS-
CoV-
2. The current outbreak of the
disease is often considered the most important
global health challenge of the 21st century.1
The effects of the present pandemic on occupational health and well-
being of healthcare
professionals have been analyzed in recent
publications.2–10 Healthcare professionals’ work
at the time of the pandemic is characterized by

Significance of this study
What is already known about this subject?

►► Medical personnel working at the time of

the pandemic may experience elevated
occupational distress which may adversely
affect their occupational health and
well-being.
►► Work-related distress has been associated
with compromised physical well-being,
lowered efficiency and endurance,
professional burnout, depression or anxiety.
►► Significant differences in COVID-19-related
stress can be observed between healthcare
occupational categories.
►► Emotional response to threats such as a
pandemic can be affected by alexithymia
and emotional processing, but the causal
relationship is not well understood.
What are the new findings?

►► The causal models of the relationship

between stress and alexithymia, emotional
processing and negative/positive affect in
nurses, physicians and paramedics indicate
emotional responses of physicians, nurses
and paramedics to challenges of COVID-19
are determined by different factors.
►► The results suggest inherent personality
differences between individuals who take
up various medical professions.
How might these results change the focus
of research or clinical practice?
►► The study may offer theoretical insights
for future research and can be used in
preparation of effective interventions to
combat distress in healthcare workers.

increasingly high demands related to job intensity, significantly higher number of working
hours and low control.11 The psychological
impact of COVID-19 may also be associated
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psychology research to explore the correlates and determinants of medical staff behavior or their psychological
response to stressful job environment.29–34 Path models
depicting indirect causal relationships between psychological determinants could be used in formulating evidence-
based models explaining psychological reactions to stressors
such as COVID-19.29–31 These models may also be useful in
preparing tailored evidence-based interventions promoting
occupational well-being for medical staff working at the
time of the pandemic and in planning for future pandemics.
Given the critical importance of better understanding
staff psychological reactions to the ongoing situation in
healthcare, the current study used path analysis to examine
the relationship between stress, alexithymia, emotional
processing and negative/positive affect in healthcare staff
working in Poland during the pandemic. Based on literature
findings, doctors, physicians and nurses were suspected to
differ in indirect relationships between stress, alexithymia,
emotional processing and negative/positive affect. The
authors also hypothesized the models for nurses, physicians
and paramedics would differ in the magnitude and significance of causal relationships between stress, alexithymia,
emotional processing and negative/positive affect.

MATERIALS AND METHODS
Subjects

This cross-sectional analysis was conducted between March
and June 2020 during the national lockdown due to the first
wave of COVID-19 pandemic. The sample included 285
hospital-employed medical staff workers with an average
age of 39.60±12.32 years and an average job experience
of 13.86±12.13 years. Two hundred and fourteen subjects
(75%) were female. The sample included 167 (58.5%)
nurses, 65 (22.8 %) physicians and 53 (18.59%) paramedics. Sixty-two (21.75 %) respondents worked on the
first line in hospitals designated for COVID-19 treatments,
while 223 (78.25%) worked on the second line and were
not in an obvious contact with patients with COVID-19.

Measures

Respondents were administered self-
administered, paper-
and-pencil questionnaires to evaluate the following psychological parameters:

Alexithymia

Alexithymia was measured using the Toronto Alexithymia
Scale-20 (TAS-20). The scale includes 20 items in three
subscales assessing difficulty describing feelings (eg, ‘It’s
difficult for me to find the right words for my feelings’),
difficulty identifying feelings (eg, ‘I am often confused
about what emotion I am feeling’), and an operational,
externally oriented style of thinking (eg, ‘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’). The internal consistency of the items of the Polish
version of TAS-20 ranged from r=0.41 to r=0.86. Reliability reached the following Cronbach’s alpha values: 0.86
for all items; 0.81 for the difficulty identifying feelings
subscale; 0.75 for the difficulty describing feelings subscale;
and 0.64 for the externally oriented thinking subscale.
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with the uncontrollability of the virus, high perceived risk of
infection, poor understanding of the novel virus transmission routes and unavailability of effective antiviral agents.
Additionally, the gap between the demand and the supply
of critical care equipment such as ventilators and unclear
guidelines for managing equipment shortage may evoke
practice dilemmas and moral conflicts. Furthermore, caring
for critically ill may cause feelings of helplessness and frustration.11–13 Research consistently demonstrates increased
levels of unrelenting work-related distress may adversely
affect occupational health and well-being of medical staff.
Work-
related distress has been associated with compromised physical well-being, lowered efficiency and endurance, professional burnout, depression or anxiety.14–18 Of
note, nurses, paramedics and physicians play a fundamental
role in caring for patients amid the pandemic, but they
have their distinct functions and duties in the healthcare
system. Studies indicate these occupational groups experience elevated occupational distress but they differ in the
reported COVID-19-related strain, well-being and coping.
According to some authors the differences in distress levels
between various professional groups may be associated with
personality variables.9 10
However, knowledge on the personality determinants
of psychological response to COVID-19 is limited. In this
context, studies point to the role of emotional processing,
which is related to the ability to let go of emotionally
distressing and aversive events or situations. Researchers
also emphasize the role of alexithymia, which manifests in
difficulty identifying, understanding and describing feelings, externally oriented thinking, and deficits in cognitive
processing and regulation of emotions.19–27 The assessment
of alexithymia in medical staff is important for a number
of reasons. First, findings imply alexithymia is prevalent
in healthcare workers. Investigators believe healthcare
workers may be characterized by increased vulnerability
to alexithymia because this personality construct could
be invoked by medical school learning environment.22–27
Second, alexithymia may adversely influence healthcare
workers’ professional soft skills and the effectiveness of the
patient–clinician communication because alexithymia has
been linked to deficits in empathy and compromised ability
to process and regulate emotions.22 Third, alexithymia is
negatively correlated with resilience and a sense of personal
achievement and positively correlated with symptoms of
professional burnout in medical staff. Consequently it
may adversely affect healthcare workers’ job satisfaction
and self-efficacy.23–27 Alexithymia has also been linked
to increased levels of anxiety, depression and an above-
average risk of suicide. According to some authors, alexithymia may determine emotional response to traumatic
events such as a pandemic.19–21 Consequently, this personal
construct may have a profound negative effect on healthcare workers’ occupational health and quality of life during
the pandemic.22–26
In the current study we analyzed the data using path analysis. Data-driven methods such as path modeling have been
used to build, evaluate and estimate models demonstrating
causal mechanisms through which independent variables
produce both direct and indirect effects on a dependent
variable and to understand how these variables relate to one
another.28 Path analysis has been employed in occupational
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Verbal informed consent was obtained from all subjects
involved in the study. Subjects were informed about the
purpose and importance of the study and assured of their
anonymity and confidentiality. They were also informed
they could leave the study at any moment without providing
reasons. Subjects were not provided financial compensation
for participating in the study.

Stress

Model construction and evaluation

Stress levels in the past month were measured using
Cohen’s Perceived Stress Scale (PSS-10). PSS-10 comprises
10 test items in two subscales that measure perceived helplessness and self-efficacy. The internal consistency of the
Polish version of PSS-10 ranged from r=0.41 to r=0.66.
The Cronbach’s alpha values were calculated to measure
internal consistency (0.86), absolute stability (0.90) and
test–retest reliability at 4 weeks (0.72).37–39

Emotional processing

Emotional processing was measured using the Emotional
Processing Scale (EPS). This scale consists of 25 items in
five subscales: (1) suppression, (2) signs of unprocessed
emotion, (3) controllability of emotion, (4) avoidance
and (5) emotional experience. Subjects rated their agreement/disagreement with the statements on a 9-point scale
ranging from 0 (totally disagree) to 9 (totally agree) (eg,
‘My emotions felt blunt/dull’). The internal consistency
of all the items of the Polish version of EPS ranged from
r=0.51 to r=0.90, whereas the Cronbach’s alpha reliability
for the scale was 0.91. The Cronbach’s alpha coefficients
for the EPS subscales reached the following values: 0.86 for
suppression subscale; 0.84 for signs of unprocessed emotion
subscale; 0.69 for controllability of emotion subscale; 0.63
for avoidance subscale; and 0.70 for emotional experience
subscale.40–43

Positive and negative affect

The propensity to experience the world in a more positive or a more negative way was assessed using the Positive
and Negative Affect Schedule (PANAS). The questionnaire
contains 20 adjectives in two 10-item domains measuring
positive and negative affect (eg, interested, excited and
strong, guilty and hostile). Subjects rated each item on
a 5-point scale from 1 (not at all) to 5 (very much). The
psychometric properties of the Polish version of PANAS
reached the following values: the internal consistency
(Cronbach’s alpha) of the positive affect subscale was 0.80;
the internal consistency (Cronbach’s alpha) of the negative
affect subscale was 0.88; the absolute stability of the positive affect subscale was r=0.62; and the absolute stability of
the negative affect subscale was r=0.73. The discriminating
power indices ranged from rit=0.51 to rit=0.72 and from
rit=0.47 to rit=0.69 for the positive and for the negative
subscale, respectively.44–46
On conducting power analyses with G*Power V.3.1 with
up to four predictors in a linear multiple regression model,
a sample size of 285 was considered appropriate to detect
effects of size of 0.05 or higher, with an alpha of 0.05
and power of 0.90. Additional subjects were recruited to
account for missing data.47

Before the main analysis, data were screened for normality,
multicollinearity, influential outliers and linearity. Since all
variables had skewness and kurtosis of less than 0.6, they
were treated as normal.48
When testing for multicollinearity all tolerances were
above 0.4 and all variance inflation factors were below 2.5,
indicating multicollinearity did not distort the analysis. Additionally, no value exceeded 0.04 when tested with Cook’s
distance test (values <1 are treated as acceptable).48–50
Visual inspection of all scatter plots revealed linear relationships between every pair of variables. To test the significance of a mediation effects, we applied the bootstrapping
procedures with 2000 samples, which established CI. The
analyses were carried out using James and Lim’s plug-in for
AMOS.51–53

RESULTS

The model for the sample is shown in figure 1.
The model fit indices reached the following values: χ2
(2)=2.642, p=0.267, comparative fit index (CFI)=0.999,
root mean square of approximation (RMSEA)=0.034 and
standardized root mean squared residual (SRMR)=0.015.
According to established criteria, the model had excellent fit
indices.54 A large proportion of negative emotions variance
(R2=0.63) was explained by all exogenous variables, but a
much smaller proportion of positive emotions variance was
explained (R2=0.20). The results for the final model are
presented in table 1.

Multigroup comparisons

Models for the three groups of healthcare providers
were compared. The individual path coefficients for each
group are shown in figure 2. We ran χ2 difference tests to
examine differences in model fit between groups and in
the fit across individual paths (the results were calculated
by plug-in for AMOS).52–54 At the model level nurses did
not differ from paramedics (X2diff (7)=10.874, p>0.1);
however, they differed from physicians (X2diff (7)=14.155,
p<0.05). Additionally, physicians differed from paramedics
(X2diff (7)=18.642, p<0.01) at the model level. Individual
path coefficients for nurses, paramedics and physicians are
presented in figure 2.
Individual path χ2 tests revealed five significantly different
paths across the analyzed professional groups. Specifically, the relationship between alexithymia and emotional
processing was stronger in nurses than in physicians (difference in beta=0.27; p<0.05). As for the nurses, there was
a weaker relationship between emotional processing and
negative emotions (difference in beta=−0.30; p<0.01).
The relationship between stress and negative emotions was
also weaker in nurses, but the effect was marginally insignificant (difference in beta=−0.17; p<0.1).
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The current study also examined differences in stress,
emotional processing and positive/negative affect between
low-
scoring respondents without alexithymia and high-
scoring respondents with elevated alexithymia. The sample
was dichotomized into two groups of low-scoring and high-
scoring respondents using a commonly accepted cut-
off
point of 60 points, indicating elevated alexithymia.35 36
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The comparison between physicians and paramedics indicated two significant differences. In physicians, emotional
processing predicted negative emotions more strongly
than in paramedics (difference in beta=0.54; p<0.1).
Paramedics, in turn, were characterized by a stronger
relationship between stress and negative emotions (difference in beta=−0.52; p<0.1). The latter relationship was
also stronger in paramedics than in nurses (difference in
beta=−0.35; p<0.1).
The investigation also involved the analysis of the differences in stress, emotional processing and positive/negative affect outcomes between low-
scoring respondents
without alexithymia and high-
scoring respondents with
elevated alexithymia. A commonly accepted cut-off value
of 60 points indicating elevated alexithymia was applied.35
Then subjects with TAS-20 scores below and above the cut-
off value were dichotomized as low-scoring respondents
without alexithymia (<60 points) and high-scoring respondents with elevated alexithymia (≥61 points), respectively.
The sample comprised 55 subjects with alexithymia and
230 individuals without alexithymia. The analysis revealed
those with alexithymia obtained significantly higher scores
than those without alexithymia in all the other scales, except
for the subscale of positive affect (p>0.05). The results of
the comparison between the two subgroups are presented
in table 2.

DISCUSSION

COVID-19 is a highly contagious viral disease with high
associated mortality. The global outbreak of the disease has
become a major public health challenge of 2020 and 2021.
Table 1

Ever since COVID-19 was declared a pandemic, majority
of countries with significant outbreaks have restricted
social activities and implemented social distancing or
‘lockdown’ measures as a strategy to attenuate the spread
of the pandemic.1 With recommended or enforced stay-
at-
home policies, the COVID-
19 pandemic has caused
sudden social, political, economic, cultural, civilizational
and economic consequences, bringing change to individual
lifestyle or family life. The sequence of stressful events
related to COVID-
19, including the escalating number
of confirmed COVID-19 cases and reported deaths, has
been accompanied by increased stress and generalized fear.
Studies indicated symptoms of COVID-19-related anxiety
were triggered by a number of factors, such as internet
information search, perceived possibility of contracting
the virus, perceived risks of loved ones, awareness of
clinical outcomes or the absence of effective treatment
for COVID-19 health complications.55–5758 59 60 Authors
emphasize that abnormally elevated anxiety, panic or pervasive feelings of helplessness, which are widespread during
outbreaks of contagious diseases, are associated with negative outcomes including suicide.61–63
Observations consistently demonstrate COVID-
19 is
presenting new challenges for healthcare workers worldwide. Healthcare staff caring for patients amid this large-
scale public health event are working in a new context. They
are vulnerable to the emotional impact of COVID-19 themselves and simultaneously care for and support patients’
and patients’ families. Consequently, they may experience
enormous psychological burden which may have profound
and permanent effects on their physical and psychological

Unstandardized and standardized estimates of indirect effects for alexithymia to negative and positive emotions

Indirect path

Unstandardized
estimate

Lower
bounds

Upper
bounds

P value

Standardized
estimate

Alexithymia → stress → emotional processing → negative mood

0.026

0.012

0.045

0.002

Alexithymia → stress → negative mood

0.199

0.150

0.251

0.001

0.285***

Alexithymia → stress → positive mood

−0.118

−0.160

−0.083

0.001

−0.209***

Alexithymia → emotional processing → negative mood

0.035

0.013

0.061

0.002

0.050**

Stress → emotional processing → negative mood

0.099

0.035

0.177

0.003

0.079**

0.240**

Lower and upper boundaries 95% CI.
***P<0.001, **P<0.010.
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Figure 1 The model for the sample.

Original research

well-being. Maintaining staff well-being is essential to assure
optimal quality of care and to maximize patients’ potential
for recovery.2–10 14 15 64–66
Research demonstrates emotional response to threat
can be determined by personality traits.67 Therefore, it is
essential to identify and describe personality constructs
that may determine healthcare workers’ emotional and
behavioral response to the pandemic.68 In this context,
researchers pay attention to alexithymia, which manifests

in difficulty identifying, understanding and describing feelings, externally oriented thinking, and deficits in cognitive
processing and regulation of emotions. Alexithymia has
also been linked to deficits in empathy, that is, the ability
to take the perspective of others and to understand others’
feelings and intentions. Since individuals with alexithymia
find it difficult to process and regulate their emotions,
they are at an increased risk of developing symptoms of
depression and suicide. Studies also point to the role of
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Figure 2 Individual path coefficients for (A) nurses, (B) paramedics and (C) physicians.
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Differences between low-scoring respondents without alexithymia and high-scoring respondents with elevated alexithymia
Alexithymia score
Emotional processing
Stress
Positive affect
Negative affect

SD

t-test for difference

Effect size (d)

Low scores (<60)

Mean
79.33

39.89

t=9.11; df=283; p<0.001

1.36

High scores (≥61)

132.91

36.05

Low scores (<60)

18.77

6.35

t=5.55; df=283; p<0.001

0.83

High scores (≥61)

24.25

7.48
ns

−0.29

t=6.89; df=283; p<0.001

1.03

Low scores (<60)

32.46

6.84

High scores (≥61)

30.45

7.35

Low scores (<60)

23.49

7.65

High scores (≥61)

31.75

9.30

n=235 and n=55 for the respective subgroups of low-scoring and high-scoring respondents.

emotional processing, which is related to the ability to let
go of emotionally distressing and aversive events or situations.19–26 41–43 65–70
The current study used path analysis to determine the
paths between stress, alexithymia, emotional processing
and negative/positive affect in physicians, nurses and paramedics working during the COVID-19 pandemic in Poland.
Path analysis is an extension of multiple regression that
aims to provide estimates of the magnitude and significance
of hypothesized causal connections between sets of variables. We found significant differences at the model levels
and in individual paths. At the model level, the differences
between nurses and paramedics could not be found, but
there were differences between nurses and physicians and
between paramedics and physicians, respectively. The analysis demonstrated significantly different paths across these
occupational groups. Specifically, the relationship between
alexithymia and emotional processing was stronger in
nurses than in physicians. The analysis also revealed that
emotional processing was a stronger predictor of negative
emotions in physicians, while paramedics were characterized by a stronger relationship between stress and negative emotions. Moreover, the relationship between stress
and negative emotions was stronger in paramedics than in
nurses and physicians. As for the nurses, there was a weaker
relationship between emotional processing and negative emotions and between stress and negative emotions,
respectively, but the effect was marginally insignificant. The
analyses provided a preliminary picture of the relationship
between stress, alexithymia, emotional processing and negative/positive affect in healthcare staff working in Poland
during the pandemic. The causal models of the relationship
between stress and alexithymia, emotional processing and
negative/positive affect for nurses, physicians and paramedics indicate emotional responses of physicians, nurses
and paramedics to challenges of COVID-19 are determined
by different factors.
The study demonstrated a statistically significant relationship between alexithymia and emotional processing
in nurses. This finding should be viewed in the context
of the general requirement to wear personal protective
equipment such as masks. Face masks reduce the risk of
viral transmission but also impair the ability to adequately
read emotions from human faces, thus creating a barrier to
effective patient–clinician communication and relationship,
which are at the cornerstone of good quality care. Of note,
communicating with patients wearing masks can be an additional adversity for individuals with alexithymia due to the
6

association between alexithymia, emotional processing and
the ability to adequately recognize emotions from human
faces.71 72
The results are somewhat consistent with the literature on emotional outcomes of the coronavirus pandemic
in healthcare workers. For example, Salopek-Žiha et al10
demonstrated nurses and physicians working during the
COVID-
19 pandemic used different coping strategies in
stressful situations. They found nursing staff were more
likely to use emotional coping strategies, while physicians
were inclined to use problem-
solving strategy. Similarly,
Harrison and the coworkers indicated emotional response
and coping strategy in a medical setting differed by professional group.73 These variations may stem from inherent
personality differences between individuals who take up
various medical professions or could be associated with
varied roles these professional groups play in the healthcare system. However, they may reflect the impact of the
so-
called hidden curriculum.74 The implicit values, attitudes, knowledge, behaviors and norms that are transmitted
to students in the implicit curriculum may lead to differences in the way physicians, nurses or paramedics view their
professional autonomy, assess their ability to control the
stressful situations or perceive their status in professional
hierarchy.74
The analysis also revealed individuals with and without
alexithymia participating in our study significantly differed
in their scores in negative affect, but could not find any
differences associated with positive affect. These results
confirm the outcomes of previous studies on the association between alexithymia and negative or positive affect.
For example, Suslow and Donges75 could not indicate any
marked correlations between various components of alexithymia and implicit or explicit (state and trait) positive
affect. They also observed significant positive correlations
between the alexithymia facet difficulties describing feelings
and the negative trait affect as measured by PANAS.
The results of this study have to be seen in light of some
limitations. First, the sample is characterized by uneven
female to male ratio. It should be noted, however, that
the high proportion of women in the sample is based on
sound evidence. The 75% female outcome remains a true
representation of the current male to female distribution
in the population of healthcare workers in Poland. The
increasing women’s participation in medical professions has
been well described in literature. In Poland, for instance,
women constitute the majority of students pursuing degrees
and ultimately careers in all medical professions. 59 75–77 It is
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Table 2

Original research

Author affiliations
1
Department of Clinical Psychology, Poznan University of Medical Sciences,
Poznan, Poland
2
Department of Cardiovascular Disease Prevention, Poznan University of
Medical Sciences, Poznan, Poland
3
Department of General and Colorectal Surgery, Józef Strus Hospital, Poznan,
Poland
4
Department of Psychology, University of Zielona Gora, Zielona Gora, Poland
5
Institute of Psychology, Uniwersytet im Adama Mickiewicza w Poznaniu,
Poznan, Poland
6
Faculty of Psychology and Cognitive Sciences (FPCS AMU), Adam Mickiewicz
University, Poznan, Poland
7
Department of Rheumatology and Rehabilitation, Poznan University of
Medical Sciences, Poznan, Poland
8
Department of Organization and Management in Health Care, Poznan
University of Medical Sciences, Poznan, Poland
9
Department of Cardiac Surgery, Józef Strus Hospital, Poznan, Poland
10
Department of Practice Nursing, Poznan University of Medical Sciences,
Poznan, Poland
Contributors KW-B, PB, ŁB, MZ, AJ, WS, PD, KG, GB, JK and EM contributed
to the design and implementation of the research, analysis of the results, and
writing of the manuscript. EM is the author acting as guarantor.
Funding The authors have not declared a specific grant for this research from
any funding agency in the public, commercial or not-for-profit sectors.
Competing interests None declared.
Patient consent for publication Not required.
Ethics approval All procedures performed in the study were carried in
accordance with the ethical standards of the institutional research committee
and with the 1964 Helsinki Declaration and its later amendments. The
research proposal was approved by the institutional review board (approval
number 475/20).
Provenance and peer review Not commissioned; externally peer reviewed.
Data availability statement Data are available upon reasonable request.
This article is made freely available for use in accordance with BMJ’s website
terms and conditions for the duration of the covid-19 pandemic or until
otherwise determined by BMJ. You may use, download and print the article for
any lawful, non-commercial purpose (including text and data mining) provided
that all copyright notices and trade marks are retained.
ORCID iD
Katarzyna Warchoł-Biedermann http://orcid.org/0000-0002-9577-5380

REFERENCES

1 World Health Organisation. WHO announces COVID-19 outbreak a pandemic.
Available: https://www.euro.who.int/en/health-topics/health-emergencies/
coronavirus-c ovid-19/n ews/news/2020/3/who-announces-covid-19-outbreak-
a-pandemic [Accessed 15 Apr 2020].
2 Greenberg N, Docherty M, Gnanapragasam S, et al. Managing mental health
challenges faced by healthcare workers during covid-19 pandemic. BMJ
2020;368:m1211.
3 Joob B, Wiwanitkit V. Traumatization in medical staff helping with COVID-19
control. Brain Behav Immun 2020;87:10.

4 Lai J, Ma S, Wang Y, et al. Factors associated with mental health outcomes
among health care workers exposed to coronavirus disease 2019. JAMA Netw
Open 2020;3:e203976.
5 Li Z, Ge J, Yang M, et al. Vicarious traumatization in the general public,
members, and non-members of medical teams Aiding in COVID-19 control.
Brain Behav Immun 2020;88:916–9.
6 Montemurro N. The emotional impact of COVID-19: from medical staff to
common people. Brain Behav Immun 2020;87:23–4.
7 Tsamakis K, Triantafyllis A, Tsiptsios D, et al. COVID‑19 related stress
exacerbates common physical and mental pathologies and affects treatment
(review). Exp Ther Med 2020.
8 Yahya AS, Khawaja S, Chukwuma J. Staff morale and well-being during the
COVID-19 pandemic. Prim Care Companion CNS Disord 2020;22.
9 Sorokin MY, Kasyanov ED, Rukavishnikov GV, et al. Stress and stigmatization
in health-care workers during the COVID-19 pandemic. Indian J Psychiatry
2020;62:445–53.
10 Salopek-Žiha D, Hlavati M, Gvozdanović Z, et al. Differences in distress and
coping with the COVID-19 stressor in nurses and physicians. Psychiatr Danub
2020;32:287–93.
11 Talaee N, Varahram M, Jamaati H, et al. Stress and burnout in health care
workers during COVID-19 pandemic: validation of a questionnaire. Z Gesundh
Wiss : 2020:1-6.
12 Zuzelo PR. Exploring the moral distress of registered nurses. Alta RN
2008;64:4–5.
13 Ranney ML, Griffeth V, Jha AK. Critical supply shortages - the need for
ventilators and personal protective equipment during the Covid-19 pandemic.
N Engl J Med 2020;382:e41.
14 Chandola T, Brunner E, Marmot M. Chronic stress at work and the metabolic
syndrome: prospective study. BMJ 2006;332:521–5.
15 Ganster DC, Rosen CC. Work stress and employee health. J Manage
2013;39:1085–122.
16 Arden MA, Chilcot J. Health psychology and the coronavirus (COVID-19) global
pandemic: a call for research. Br J Health Psychol 2020;25:231–2.
17 Maunder R. The experience of the 2003 SARS outbreak as a traumatic stress
among frontline healthcare workers in Toronto: lessons learned. Philos Trans R
Soc Lond B Biol Sci 2004;359:1117–25.
18 Zaka A, Shamloo SE, Fiorente P, et al. COVID-19 pandemic as a watershed
moment: a call for systematic psychological health care for frontline medical
staff. J Health Psychol 2020;25:883–7.
19 De Berardis D, Campanella D, Serroni N, et al. Alexithymia, suicide risk and
serum lipid levels among adult outpatients with panic disorder. Compr
Psychiatry 2013;54:517–22.
20 De Berardis D, Serroni N, Marini S, et al. Alexithymia, suicidal ideation, and
serum lipid levels among drug-naïve outpatients with obsessive-compulsive
disorder. Braz J Psychiatry 2014;36:125–30.
21 De Berardis D, Fornaro M, Orsolini L, et al. Alexithymia and suicide risk in
psychiatric disorders: a mini-review. Front Psychiatry 2017;8:148.
22 Morice-Ramat A, Goronflot L, Guihard G. Are alexithymia and empathy
predicting factors of the resilience of medical residents in France? Int J Med
Educ 2018;9:122–8.
23 Chaukos D, Chad-Friedman E, Mehta DH, et al. Risk and resilience factors
associated with resident burnout. Acad Psychiatry 2017;41:189–94.
24 Zhu Y, Luo T, Liu J, et al. Influencing factors of alexithymia in Chinese medical
students: a cross-sectional study. BMC Med Educ 2017;17:66.
25 Riethof N, Bob P, Laker M, et al. Alexithymia, traumatic stress symptoms and
burnout in female healthcare professionals. J Int Med Res 2020;48:300060519
887633:030006051988763.
26 Bratis D, Tselebis A, Sikaras C, et al. Alexithymia and its association with
burnout, depression and family support among Greek nursing staff. Hum
Resour Health 2009;7:72.
27 Shapiro J. Perspective: does medical education promote professional
alexithymia? A call for attending to the emotions of patients and self in
medical training. Acad Med 2011;86:326–32.
28 Curran PJ, Cole V, Giordano M, et al. Advancing the study of adolescent
substance use through the use of integrative data analysis. Eval Health Prof
2018;41:216–45.
29 Khoshakhlagh AH, Khatooni E, Akbarzadeh I, et al. Analysis of affecting factors
on patient safety culture in public and private hospitals in Iran. BMC Health
Serv Res 2019;19:1009.
30 Kim SR, Park OL, Kim HY, et al. Factors influencing well-being in clinical
nurses: a path analysis using a multi-mediation model. J Clin Nurs
2019;28:4549–59.
31 Leggat SG, Karimi L, Bartram T. A path analysis study of factors influencing
hospital staff perceptions of quality of care factors associated with patient
satisfaction and patient experience. BMC Health Serv Res 2017;17:739.

Warchoł-Biedermann K, et al. J Investig Med 2021;0:1–8. doi:10.1136/jim-2021-001942

7

J Investig Med: first published as 10.1136/jim-2021-001942 on 23 November 2021. Downloaded from http://jim.bmj.com/ on December 4, 2021 by guest. Protected by copyright.

also worth mentioning that the statistical analysis could not
demonstrate any significant differences in test results associated with gender (p>0.05) (citation anonymized, unpublished data). Another shortcoming of the investigation is
related to a relatively small sample size of the subgroups
of physicians and paramedics. In addition, the study could
have been affected by the use of self-rated scales and the
cross-sectional design. However, the outcomes may offer
some theoretical insights for future research and can be
used in the preparation of effective interventions to combat
distress in healthcare workers. To add, the design and methodology of the study can make important contributions to
our understanding of factors affecting healthcare workers’
psychological response to COVID-19.

Original research

8

56 Di Renzo L, Gualtieri P, Pivari F, et al. Eating habits and lifestyle changes during
COVID-19 lockdown: an Italian survey. J Transl Med 2020;18.
57 Gao J, Zheng P, Jia Y, et al. Mental health problems and social media exposure
during COVID-19 outbreak. PLoS One 2020;15:e0231924.
58 Rajkumar RP. COVID-19 and mental health: a review of the existing literature.
Asian J Psychiatr 2020;52:102066.
59 Jungmann SM, Witthöft M. Health anxiety, cyberchondria, and coping in the
current COVID-19 pandemic: which factors are related to coronavirus anxiety?
J Anxiety Disord 2020;73:102239.
60 Mertens G, Gerritsen L, Duijndam S, et al. Fear of the coronavirus (COVID-19):
predictors in an online study conducted in March 2020. J Anxiety Disord
2020;74:102258.
61 Wang C, Pan R, Wan X, et al. Immediate psychological responses and
associated factors during the initial stage of the 2019 coronavirus disease
(COVID-19) epidemic among the general population in China. Int J Environ Res
Public Health 2020;17:1729.
62 Serafini G, Parmigiani B, Amerio A, et al. The psychological impact
of COVID-19 on the mental health in the general population. QJM
2020;113:531–7.
63 Chen Q, Liang M, Li Y, et al. Mental health care for medical staff in China
during the COVID-19 outbreak. Lancet Psychiatry 2020;7:e15–16.
64 Xu T, Sattar U. Conceptualizing COVID-19 and public panic with the
moderating role of media use and uncertainty in China: an empirical
framework. Healthcare 2020;8:249.
65 Monterrosa-Castro A, Redondo-Mendoza V, Mercado-Lara M. Psychosocial
factors associated with symptoms of generalized anxiety disorder in
general practitioners during the COVID-19 pandemic. J Investig Med
2020;68:1228–34.
66 Tang W, Hu T, Yang L, et al. The role of alexithymia in the mental health
problems of home-quarantined university students during the COVID-19
pandemic in China. Pers Individ Dif 2020;165:110131.
67 Abdelrahman M, Traits P. Personality traits, risk perception, and protective
behaviors of Arab residents of Qatar during the COVID-19 pandemic. Int J
Ment Health Addict 2020:1–12.
68 Goerlich KS. The Multifaceted nature of alexithymia - a neuroscientific
perspective. Front Psychol 2018;9:1614.
69 Lumley MA, Neely LC, Burger AJ. The assessment of alexithymia in medical
settings: implications for understanding and treating health problems. J Pers
Assess 2007;89:230–46.
70 Rachman S. Emotional processing. Behav Res Ther 1980;18:51–60.
71 Marler H, Ditton A. “I’m smiling back at you”: exploring the impact of
mask wearing on communication in healthcare. Int J Lang Commun Disord
2021;56:205–14.
72 Carbon C-C. Wearing face masks strongly confuses counterparts in reading
emotions. Front Psychol 2020;11:566886.
73 Harrison R, Lawton R, Perlo J, et al. Emotion and coping in the aftermath of
medical error. J Patient Saf 2015;11:28–35.
74 Alsubaie MA. Hidden curriculum as one of current issue of curriculum. JEP
2020;6:125–8.
75 Suslow T, Donges U-S. Alexithymia components are differentially related to
explicit negative affect but not associated with explicit positive affect or
implicit Affectivity. Front Psychol 2017;8:1758.
76 Central Statistical Office of the Republic of Poland. Health and health care
in 2016: statistical information and Elaborations. central statistical office,
Warsaw. The publication of Polish central statistical office retrieved on June
16, 2020, 2017. Available: https: //stat.gov.pl/files/gfx/portalinformacyjny/
pl/defaultaktualnosci/5513/1/7/1/ zdrowie_i_ochrona_zdrowia_w_2016.
pdf
77 Ramakrishnan A, Sambuco D, Jagsi R. Women’s participation in the medical
profession: insights from experiences in Japan, Scandinavia, Russia, and
eastern Europe. J Womens Health 2014;23:927–34.

Warchoł-Biedermann K, et al. J Investig Med 2021;0:1–8. doi:10.1136/jim-2021-001942

J Investig Med: first published as 10.1136/jim-2021-001942 on 23 November 2021. Downloaded from http://jim.bmj.com/ on December 4, 2021 by guest. Protected by copyright.

32 Orgambídez-R amos A, Borrego-Alés Y, Vázquez-Aguado O, et al. Structural
empowerment and burnout among Portuguese nursing staff: an explicative
model. J Nurs Manag 2017;25:616–23.
33 Pan H-H, Shih H-L, Wu L-F, et al. Path modeling of knowledge, attitude and
practice toward palliative care consultation service among Taiwanese nursing
staff: a cross-sectional study. BMC Palliat Care 2017;16:42.
34 Bostock S, Crosswell AD, Prather AA, et al. Mindfulness on-the-go: effects of
a mindfulness meditation APP on work stress and well-being. J Occup Health
Psychol 2019;24:127–38.
35 Bagby RM, Parker JD, Taylor GJ. The twenty-item toronto alexithymia scale—I.
Item selection and cross-validation of the factor structure. J Psychosom Res
1994;38:23–32.
36 Ścigała DK, Zdankiewicz-Ścigała E, Bedyńska S, et al. Psychometric properties
and configural invariance of the polish - language version of the 20-item
toronto alexithymia scale in non-clinical and alcohol addict persons. Front
Psychol 2020;11:1241. Published 2020 Jun 17.
37 Cohen S, Kamarck T. Mermelstein R. A global measure of perceived stress. J
Health Soc Behav 1983;24:385.
38 Cohen S, Williamson G. Perceived stress in a probability sample of the United
States. In: Spacapan S, Oskamp S, eds. The social psychology of health: claremont
symposium on applied social psychology. Newbury Park, CA: Sage, 1988: 31–67.
39 Juczyński Z, Ogińska-Bulik N. Measures of stress and coping. Warszawa:
Pracownia Testów Psychologicznych, 2009. ISBN: 9788360733479.
40 Baker R, Thomas S, Thomas PW, et al. The emotional processing scale: scale
refinement and abridgement (EPS-25). J Psychosom Res 2010;68:83–8.
41 Jasielska A, Górska D. Comparison of emotional processing in populations of
Polish and English students - a report. Psychol Stud 2013;51:5–13.
42 Kwaśniewska A, Thomas K, Baker R. Are there cross-cultural differences
in emotional processing and social problem-solving? Pol Psychol Bull
2014;45:205–10.
43 Górska D, Jasielska A. Conceptualization and assessment of emotional
processing – the research on the Polish version of emotional processing scale
by baker, et al. Psychol Stud 2010;48:75–87.
44 Crawford JR, Henry JD. The positive and negative affect schedule (PANAS):
construct validity, measurement properties and normative data in a large non-
clinical sample. Br J Clin Psychol 2004;43:245–65.
45 Watson D, Clark LA, Tellegen A. Development and validation of brief measures
of positive and negative affect: the PANAS scales. J Pers Soc Psychol
1988;54:1063–70.
46 Brzozowski P, Watson DB, Clark LA. SUPIN. Positive and negative affect
schedule (PANAS). Warszawa: Pracownia Testów Psychologicznych,
20102010: 9788360733646. ISBN: 8360733643.
47 Faul F, Erdfelder E, Buchner A, et al. Statistical power analyses using G*Power
3.1: tests for correlation and regression analyses. Behav Res Methods
2009;41:1149–60.
48 Bai J, Ng S, Skewness Tfor. Kurtosis, and normality for time series data. J Bus
Econ Stat 2005;23:49–60.
49 Yoo W, Mayberry R, Bae S, et al. A study of effects of multicollinearity in the
multivariable analysis. Int J Appl Sci Technol 2014;4:9–19.
50 Zhu H, Ibrahim JG, Cho H. Perturbation and scaled cook’s distance. Ann Stat
2012;40.
51 Preacher KJ, Hayes AF. SPSS and SAS procedures for estimating indirect
effects in simple mediation models. Behav Res Methods Instrum Comput
2004;36:717–31.
52 Gaskin J, Lim J. Indirect effects, amos plugin. Gaskination’s StatWiki, 2020.
53 Gaskin J, Lim J. Multigroup analysis, amos plugin. Gaskination’s StatWiki, 2018.
54 Hu Li‐tze, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Modeling
1999;6:1–55.
55 Chersich MF, Gray G, Fairlie L, et al. COVID-19 in Africa: care and protection for
frontline healthcare workers. Global Health 2020;16:46.

