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Medical workers have become a most affected population group during the pandemic of the new coronavirus infection
(COVID-19). They were the first to start fighting against an unknown infection and at that stage their psychoemotional state
determined not only correct evaluations of a situation but also relevant planning regarding control over it.

Our research aim was to study the peculiarities of reacting to stress of medical organizations in an emergency
epidemic situation in order to reveal potential risk groups for developing emotional burnout syndrome.

We applied our own author’s anonymous online poll available at Google platform to examine psychoemotional state of
medical workers. The poll had a built-in “ Scale of perceived stress-10” that included two sub-scales; one of them measured
a subjectively perceived level of the situation strain and the other, the amounts of efforts made by medical workers to over-
come it. The poll was performed in November—December 2020; overall, 638 medical workers took part in it. They were of
different age and sex and had different positions and working experience.

We established great variability in individual levels of overstrain as per the stress perception sub-scale (Ex < 0;
Ex = —0.59) with more “low” than “ high” values as per this sub-scale (4s > 0; As = 5.66). Having analyzed variability
of values as per the stress overcoming sub-scale, we revealed that they were homogenous (Ex > 0; Ex = 3.98) with pre-
vailing “ high” values (4s< 0; As= —6.97).

Medical workers with their working experience being shorter than 5 years turned out to be a risk group with the most
destructive reactions to long-term affecting stress factors at work and at home during the COVID-19 pandemic. Apart from
them, high mental risks were also detected for workers who treated patients with COVID-19 as well as those who had previ-
ously had the coronavirus infection.

The research allowed obtaining actual data on psychoemotional state of medical workers during the COVID-19 pandemic
and determining potential risk groups regarding developing emotional burnout syndrome. We substantiated the necessity to
constantly provide psychological trainings for medical workers with their focus on peculiarities of their reacting during the first
meeting with destabilizing factors and with further adjustment of educational programs provided for potential risk groups.

Key words. COVID-19, pandemic, medical workers, psychoemotional state, stress perception and overcoming, adjust-
ment activities, psychological aid, emotional safety.
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The pandemic of the new coronavirus in-
fection (COVID-19) caused by SARS-CoV-2
virus, a previously unknown infections agent,
has become an unprecedented challenge for
the global community. According to official
data, as of December 01, 2021 there were
more than 250 million registered cases of
COVID-19 contagion and more than 5 million
deaths caused by the infection [1-4].

The COVID-19 pandemic has resulted in
millions of people worldwide feeling fear and
anxiety and has influenced their mental health.
A lot of people have lost their relatives, faced
long-term isolation and economic instability,
and are now uncertain about their future. The
existing situation has become a severe trial for
the global community [5].

Medical workers have been at the front
line in fighting this new dangerous infection
from the very beginning. They were the first to
suffer from it [6-10]. COVID-19 incidence
among medical workers has been substantially
higher than among other citizens and occupa-
tional groups at every stage in the pandemic
development. Studies accomplished in May—
June 2020 revealed that frequency of conta-
gion reached 14 % among medical workers;
7% of them had antigen of the infectious
agent without any clinical signs of the disease
and it was also considerably higher than in
population studies [11-13]. Another research
work established that COVID-19 prevalence
was by 11 times higher among medical work-
ers than among other population groups [14].

Since the beginning of the COVID-19
pandemic medical workers all over the world
have been working under extreme physical
and emotional loads. Psychoemotional state
of medical workers was gravely destabilized
by limited resources, long working shifts,
sleeping disorders, imbalance between work
and private life, as well as occupational risks
associated with constant contacts with pa-
tients suffering from COVID-19. Several au-
thors mentioned various risk factors that
might cause mental disorders among medical
workers; the most significant ones were an
extreme situation, substantial changes in oc-
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cupational activities and in overall lifestyle
[15], specific clinical course of COVID-19
(fast development of the infection, grave
complications, scarce knowledge about the
new disease) [16], extreme loads at work-
place, sleep becoming shorter and worse [17],
a possibility to get infected when treating pa-
tients [18], a risk to infect family members or
close friends [19], fears of not being properly
provided with personal protective equipment
(PPE) and expendables [20], physical discom-
fort related to the necessity to constantly wear
PPE [21], isolation and uncertainty about the
situation [16, 22].

These changes in occupational activities
and everyday life of medical workers not only
made them feel anxiety, fear, and anger but
also induced acute stress reactions [23]. Ac-
cording to Tan B.Y.Q. and colleagues [24],
this atmosphere created favorable conditions
for such disorders as post-traumatic stress dis-
order (PTSD), anxiety and affective disorders
that produced negative effects on mental
health. Other authors mentioned that during
the COVID-19 pandemic medical workers suf-
fered from insomnia, anxiety, more or less ap-
parent depression, and in some cases even cer-
tain addictions [25-30]. Most researchers be-
lieved that developing post-traumatic stress
disorder unavoidably led to irreversible loss
of human resources [28-31]. In another
work, the authors expressed their deep con-
cern about high frequency of emotional
burnout among medical personnel since this
could influence the quality of medical aid
rendered to patients in case there were no
timely remedial activities and mental aid
provided for medical workers [32].

Several studies accomplished in different
countries mostly focused on examining mental
aspects regarding health of medical workers
who treated patients in “red zones”. It was
shown in one of them that medical workers
who had direct contacts with COVID-19 pa-
tients suffered from greater anxiety and had
symptoms of depression or PTSD more fre-
quently than their colleagues who didn’t work
in a “red zone” [33]. Besides, medical workers
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who treated patients with COVID-19 in a “red
zone” not only had to perform their occupa-
tional tasks but also had to be able to evaluate
negative emotional reactions by patients and
react adequately to them; we should bear in
mind that they had to do it without any special
training in communication, psychology, or
psychiatry [34, 35]. Another study concen-
trated on analyzing peculiarities of stress per-
ception by different occupational groups of
workers in a “red zone”; it was shown that
middle medical personnel (nurses) who had
longer contacts with patients and had to com-
municate with them more closely than doctors
were exposed to higher risks of developing
emotional burnout [36]. Also, according to
data obtained in the poll by Lee S.M. with col-
leagues [37], the necessity to use a full set of
personal protective equipment became a seri-
ous communication barrier for medical work-
ers that made it more difficult for them to
communicate with colleagues; this, together
with challenges arising in communicating with
patients, created even more stressful working
conditions.

We should also mention that there have
been almost no complex studies focusing on
assessing psychoemotional state of medical
workers from various occupational groups or
non-medical personnel employed by medical
organizations although such employees play a
no lesser role in implementing various busi-
ness processes in a medical organization thus
helping to render qualitative medical aid to
patients.

Given all that, it is becoming truly vital
to evaluate psychoemotional state of medical
and non-medical personnel at a medical or-
ganization during the pandemic of the new
coronavirus infection; it is also important to
examine prevailing types of emotional reac-
tions during a crisis since it allows develop-
ing relevant preventive and rehabilitation
programs for personnel employed by a medi-
cal organization.

Our research aim was to study the pecu-
liarities of reacting to stress of medical organi-
zation in an emergency epidemic situation in
order to reveal potential risk groups for devel-
oping emotional burnout syndrome.

Materials and methods. The present re-
search involved examining psychoemotional
state of personnel employed by medical or-
ganizations during the second epidemic rise in
COVID-19 incidence bearing in mind peculi-
arities of stress perception and reacting to
stress factors during this crisis. Evaluation of
psychoemotional state as well as profound ex-
amination of factors that cause stress in medi-
cal workers during the pandemic allow obtain-
ing data necessary for developing efficient
ways to provide such workers with relevant
organizational and psychological aid [16, 32,
38, 39].

We applied The Perceived Stress Scale-10,
“PSS10” ! as our measuring tool; it gave an
opportunity to evaluate how much stress, in
workers’ opinion, occurred in their life during
the month previous to the present research. The
scale was made from two sub-scales; one of
them determined a subjectively perceived level
of the situation strain, and the other, the amount
of efforts medical and non-medical workers had
to make to overcome it.

The perceived stress scale was built into an
anonymous online poll created by us and based
on a Google platform; the poll was suggested to
medical and non-medical workers by corporate
mail, such messengers as WhatsApp or Tele-
gram, or it was available on specialized online
resources adapted for use by public healthcare
workers. The poll was available in November—
December 2020; overall, 638 workers employed
by medical organizations took part in it. They
were of different age and sex, occupied different
positions and had different working experience.
Their functional responsibilities regarding medi-
cal aid rendered to patients with COVID-19 and
their infectious health history regarding the dis-
case were also different (Table).

! Shkala vosprinimaemogo stressa-10 [The perceived stress scale-10]. Available at: https:/therapy.irkutsk.ru/doc/pss.pdf

(March 05, 2021) (in Russian).
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Table

Profile of workers employed by medical
organizations who took part in the poll

Ne| Parameter | Absolute | %
Position
1 |Doctor 276 433
) Middle medical person- 150 235
nel (nurses)
3 |Administrative worker 51 8.0
4 |Non-medical personnel 161 25.2
Sex
5 [Male 102 16.0
6 |Female 536 84.0
Working experience, years
7 |Less than 5 192 30.1
8 |6-10 109 17.1
9 1120 145 22.7
10 |Longer than 20 192 30.1
Occupational activities are related to treating patients
with COVID-19
11 Yes 263 41.2
12 No 375 58.8
Had COVID-19 prior to answering the poll

13 Yes 200 313
14 No 438 68.7

We applied asymmetry (As) and excess
(EX) rates as measures of variability to de-
scribe distribution of respondents as per ana-
lyzed parameters. The results on the sub-scale
1 were interpreted as follows: 0-10 scores
meant neutral “green” zone that corresponded
to well-balanced psychoemotional state; 11-18
scores meant border “yellow” zone, that is,
classic stress perception or a strain zone;
19-30 scores were “red zone”, that is, over-
strain. Another approach was used to interpret
results on the sub-scale 2 (strategy of reacting
to stress and overcoming it), namely: 0-12
scores were a “red zone” that corresponded to
high sensitivity to stress and no available re-
sources to overcome it in a constructive way;
13-17 scores were a “yellow zone” where
workers had limited resources necessary to
overcome emotional overstrain; 18-20 scores
were a ‘“green one” where workers had the
greatest adaptation potential as regards over-
coming stress loads.

We built up a multi-cell contingency ta-
ble to comparatively assess research results
obtained for different occupational groups of
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workers employed by medical organizations.
Statistical significance of differences was es-
timated with Pearson’s chi-square and results
of post hoc analysis. Differences were con-
sidered authentic at p < 0.05. Data were sta-
tistically analyzed with Google -electronic
services, Microsoft Office 2013 and IBM
SPSS Statistics (Version 26).

Results and discussion. We assessed how
medical workers perceived the situation strain
using measures of variability; our assessment
established certain peculiarities indicating that
individual levels of emotional overstrain varied
greatly (Ex <0, Ex =—0.66) and that “low” val-
ues as per this sub-scale prevailed over “high”
ones (AS> 0, As=5.42). This fact indicates that
most workers employed by medical organiza-
tions were able to perceive stress factors ade-
quately; however, great variability of this indi-
cator means that there were certain differences
in stress perception between some occupational
groups (Figures 1-5).

Non-constructive scenarios in stress per-
ception (“red zone”, 19-30 scores) were de-
tected in 61 (22.1 %) doctors, 18 (12.0 %)
nurses, 9 (17.6 %) administrative workers and 33
(20.5 %) non-medical personnel (x* = 6.805,
p = 0.078). Having analyzed respondents’ gen-
der characteristics, we didn’t reveal any sig-
nificant differences in stress perception;
15 males (14.7 %) and 106 females (19.8 %)
were in a “red zone” according to this sub-
scale (19.8 %) (x*=1.433, p =0.231).

When it comes to working experience, we
established that workers with their working
experience being shorter than 5 years had the
highest overstrain and perceived stress worse
than their colleagues with longer working ex-
perience. Non-constructive stress perception
(emotional overstrain) was detected in 56
(29.2 %) respondents with working experience
being shorter than 5 years; in 23 (21.1 %) re-
spondents with working experience being
6-10 years; 17 (11.7 %) respondents with
working experience being 11-20 years;
25 (13.0 %) respondents with working experience
exceeding 20 years (x> = 22.686, p < 0.001). This
fact found further confirmation in post hoc
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analysis when we compared stress perception
by people with working experience being
shorter than 5 years, 11-20 years, and longer
than 20 years (p < 0.001).

Specific procedures involved in rendering
aid to patients with the new coronavirus infec-
tion turned out to become a significant destabi-
lizing factor for workers employed by medical
organizations. Thus, non-constructive stress
perception was detected in 62 (23.6 %) work-
ers who treated patients with COVID-19 while
they occurred only in 59 (15.7 %) workers
who didn’t deal with treating such patients
(x*=6.184, p=0.013).

We also established that workers who
had previously had COVID-19 tended to per-
ceive stress factors less constructively. Thus,
84 (22.5 %) workers who had had COVID-19
couldn’t perceive stress adequately and it was
higher than among those without the disease
in their health history, 37 (14.0 %) (* = 7.383,
p =0.007).

Analysis of results as per the sub-scale
showing resistance to stress involved examin-
ing measures of variability in reacting to stress.
The analysis revealed that obtained values
were rather homogenous (Ex > 0, Ex = 3.98)
with “high” values prevailing over “low”
ones (A4S < 0, AS=-6.97). This indicated that
most workers employed by medical organiza-
tions tended to have similar scenarios for
overcoming stress and were able to react to it
constructively in most cases. However, there
were people in a “red zone” (lower than 12
scores) due to absence of any capability to
overcome stress and too much effort made to
resist destabilizing factors (Figures 1-5).

65 (23.6 %) doctors, 32 (21.3 %) nurses,
8 (15.7 %) administrative workers, and 37
(23.0 %) non-medical personnel overcame stress
with a lot of overstrain (x> = 1.662, p = 0.645).
We didn’t reveal any gender-related signifi-
cant differences in efforts made to overcome
stress; 18 (17.6 %) males and 124 (23.1 %)
females were in a “red zone” according to this
sub-scale (X2 = 1,491, p = 0,222).

We also established that workers with
their working experience being less than
5 years had the greatest difficulty in over-
coming stress situations. 56 (29.2 %) re-
spondents from this group mentioned psy-
choemotional overstrain involved in resist-
ing stress; there were 25 (24.3 %) such
workers among those with their working
experience being 6—10 years; 29 (20.0 %),
11-20 years; 32 (16.7 %), longer than
20 years (3> = 9.221, p = 0.026). Post hoc
analysis revealed significant differences be-
tween people with their working experience
being shorter than 5 years and those with
their working experience exceeding 20
years (p = 0.021).

We didn’t reveal any significant differ-
ences in reacting to stress among workers
who treated patients with COVID-19 and
their colleagues who didn’t deal with it.
Workers from both these groups had similar
ways to overcome stress. Non-constructive
ways to overcome stress were detected in 63
(21.0 %) workers in the group who treated
people with COVID-19; there were 79 (21.1 %)
such workers among those who didn’t have
any contacts with COVID-19 patients
(x*=0.745, p = 0.388).

Figure 1. Poll results obtained for different occupational groups as per two sub-scales in PSS-10
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Figure 2. Poll results obtained for workers with different working experience
as per two sub-scales in PSS-10

Figure 3. Poll results obtained for workers of different sex as per two sub-scales in PSS-10

Figure 4. Poll results obtained for workers with different functional responsibilities
per two sub-scales in PSS-10

Figure 5. Poll results obtained for workers with different health history regarding COVID-19
per two sub-scales in PSS-10
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COVID-19 in health history also didn’t
have any significant influence on how work-
ers employed by medical organizations over-
came stress. 88 (23.6 %) people among those
who had had the disease spent too much ef-
fort on overcoming stress and there were 50
(20.4 %) such people among those who
hadn’t had the infections before (5° = 0.926,
p =0.336).

Therefore, assessment of subjective
stress perception and reacting to it among
workers employed by medical organizations
allowed us to determine a risk group as per
inadequate strategies for perceiving and over-
coming stress factors and, consequently,
prone to more rapidly developing emotional
burnout. This group included workers with
their working experience being shorter than
5 years. It was them who needed expert psy-
chological aid the most in difficult situations
that involved grave physical and psychoemo-
tional conditions at workplaces including the
period during the new coronavirus infection
pandemic. And medical workers who treat
patients with COVID-19 as well as those who
have already had the disease are also exposed
to greater risks since they tend to pursue more
apparent non-constructive ways to perceive
stress though preserving certain resources to
overcome it.

There were several leading factors that
could destabilize psychoemotional state of
workers employed by medical organizations,
their stress perception and reacting to it.
Thus, participants mentioned personal issues
that were not related to work in 24.8 % cases;
uncertainty, impossibility to have any plans
for the future and to be sure they could be re-
alized, 24.4 % cases; apparent time defi-
ciency, 22.9 % cases; a fear to get infected
with the coronavirus infection and a fear that
relatives or close friends could get infected
with it, 14.6 % cases; hard physical and psy-
chological working conditions during the
pandemic, 13.3 % cases.

In the existing situation it is advisory to
provide workers employed by medical or-
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ganizations with relevant remedial activities
including psychological aid and developing
their skills in psychological self-regulation
in emergency situations. There have been
several studies accomplished in the sphere.
For example, there was a research work that
described experience in organizing a psycho-
logical training for nurses and paramedics to
get them ready to work with COVID-19 pa-
tients. The training was aimed at developing
workers’ communicative competence, creat-
ing skills of emotional self-regulation under
stress, preventing emotional burnout and
raising resistance to stress in extreme work-
ing conditions. 120 medical workers took
part in the training. The program efficiency
was assessed as per feedback provided by
the participants. They were able to name and
detect their “fears”, determine their private
motives and values, compare them with mo-
tives and values of other group participants,
plan how to find a solution in a difficult
work situation, get an insight into reasons for
anxious reacting to various factors, and make
use of certain recommendations on decreas-
ing emotional strain and returning to a calm
productive state of mind. The training par-
ticipants stated that in future they wished to
be provided with psychological aid in any
form, both group and individual. The au-
thors noted that it was obligatory to include
a component related to psychological train-
ing into educational programs in higher and
secondary medical educational establish-
ments, skills development courses and train-
ing programs provided for personnel di-
rectly at their workplaces in medical or-
ganizations. This psychological training has
become truly vital in the existing situation
when rendering medical aid to population
involves a lot of stress, multi-tasking, and
uncertainty [40].

However, we should note that medical
workers are not always ready to accept expert
psychological aid and support. As it was
noted in the study [39], medical workers were
often too self-confident, thought themselves
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to be quite self-sufficient and preferred not to
appeal for any psychological aid. All this may
have negative consequences under constantly
growing workloads and the necessity to solve
tasks that are beyond their clinical knowledge
and competences when medical workers have
to fight new, previously unknown diseases
they have never met before. The authors of
another research work [41] highlight that
when medical workers fail to communicate
properly with their colleagues, it can lead to
absenteeism and/or mistakes made when deal-
ing with common occupational tasks as it has
already been described in organizational psy-
chology and psychology of health as conse-
quences of occupational stress and occurring
job burnout [42].

There was another work [43] where it
was shown that apparent emotional burnout
associated with developing additions might
create certain obstacles for medical workers
in appealing for psychological aid. These ob-
stacles could include the following: medical
workers denying they had the problem, that
is, an addiction and loss of working capacity;
a fear of probable stigmatization; concomitant
mental disorders, a fear to acknowledge an
addiction and the necessity to get treatment
(regarding family relations, work, and finan-
cial well-being); lack of knowledge on the
subject.

Chen Q. with colleagues [38] described
in their study that medical personnel were
rather unwilling to take part in any individ-
ual or group psychological trainings at the
first stage in the pandemic. Some medical
workers who were noticed by psychologists
were so agitated and irritated that it influ-
enced their behavioral patterns. But still they
refused to get any rest and demonstrated
even greater involvement into work. Those
workers denied having any psychological
problems and refused from any psychologi-
cal support. When asked to give basic rea-
sons for refusing from such aid, medical
workers stated that they didn’t have any psy-
chological issues apart from concerns that
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not enough PPE would be available to them,
a fear to become a source of the infection for
relatives and close friends; they also men-
tioned they needed rest due to substantial
physical loads but they didn’t need any psy-
chological aid.

The present research which was per-
formed during the “second wave” of the pan-
demic revealed that 434 respondents (68.0 %
of those who took part in the poll) were ready
to appeal for expert psychological aid. This
might indirectly imply that their psychoemo-
tional state was already strained. Obviously,
workers employed by medical organizations
who took part in our research were well aware
that they were unable to react to stress factors
constructively on their own, understood that
the situation was grave, wide-scale, and likely
to linger for a long time and it was necessary
to accept new living conditions in this “new
reality”. Our respondents already felt they
needed psychological aid and were ready to
accept it willingly.

Given that, it seems well-grounded that if
we want to prevent developing complicated
psychoemotional disorders, depressions and
anxieties, and emotional burnout among work-
ers employed by medical organizations, we
should provide them with psychological aid
already after the first meeting with a destabi-
lizing factor. Bearing in mind that there are
risks of similar epidemic situations in the fu-
ture, it is necessary to implement a new com-
ponent into medical organizations functioning,
namely psychological aid and support aimed at
preserving workers’ health and working ca-
pacities. This can be done by creating special-
ized departments or services within medical
organizations.

This suggestion correlates with state-
ments given in several published works
[44—46] where it was shown that a set of ac-
tivities including efficient communications,
access to adequate protection equipment,
regular rest and rational work and leisure re-
gimes, as well as organizational and psycho-
logical support could not only improve
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workers’ psychoemotional state but also pre-
vent mental diseases among them in short-
and long-term prospects.

Conclusion. Therefore, the research re-
sults allowed us to establish that workers
with their working experience being less
than 5 years were a risk group with the
highest overstrain when reacting to long-
term stress factors both in everyday life and
at a workplace during the COVID-19 pan-
demic. It is this group that requires psycho-
logical aid the most; this aid should include
cognitive and behavioral therapy, training
with its focus on how to use specific react-
ing algorithms (coping strategies) in order
to develop constructive behavioral patterns
aimed at overcoming destabilizing stress

situations. Besides, workers who treat pa-
tients with COVID-19 and workers who
have had the disease themselves are also
exposed to high psychological risks. Such
workers often tend to perceive stress in a
non-constructive way, although, as it has
been detected in our research, they still
have sufficient resources for operative resis-
tance to stress. This requires developing
programs aimed at psychological prevention
and rehabilitations for people with Long-
COVID.
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