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The purpose of the study was to investigate the level, state and signs of student anxiety in the COVID-19 pandemic, to
identify the most significant factors associated with potential problems in these conditions, to investigate the relationship between
anxiety, and individual psychological characteristics of students and autonomic nervous system disorders. systems. In December
2020 — to January 2021, an online survey was conducted to study the personal and situational anxiety, neuroticism and individual
psychological orientation of H. Eysenck, the presence of autonomic nervous system dysfunction according to A.M. Wein and
determine the level of specific anxieties caused by the pandemic. Until the end of the first year of the COVID-19 pandemic, we
observed increased levels of situational and personal anxiety in medical students. In turn, the level of neuroticism was typical of
this social group. Extraversion has decreased compared to the pre-pandemic period. The level of neuroticism correlated with
anxiety about the risk of infection of family members of COVID-19, and the level of personal anxiety correlated with anxiety
about their own risk of infection with COVID-19. The state of autonomic regulation remained at the level of the pandemic period.

Keywords: students, pandemic COVID-19, anxiety, neuroticism, autonomic nervous system.

JI.JI. Koposina, T.M. 3anopoxeuns, O.B. CiikoBa
OCOBHUCTICHI XAPAKTEPUCTHKHU TA TPUBOXHICTb CTYJEHTIB
HA ®OHI MAHAEMII COVID-19 B YKPAIHI

Mera poGOTH: HOCHIIUTH PiBeHb, CTaH 1 O3HAKH TPUBOXKHOCTI CTyneHTiB B ymoBax mangemii COVID-19, BusiBuTH
HaWOITbII 3HA4YyIli (akTOpH, IOB’SI3aHi 3 MOTEHHIHHMMM NpobiIeMaMd B IUX YMOBAaX, MOCTIIMTH B3a€EMO3B’SI30K MK
TPUBOXKHICTIO, 1HAUBIyaJIbHO-IICHXOJIOTTYHIMHU OCOONMBOCTSIMH CTYJCHTIB Ta HMOPYIICHHSAM PEryJiilii BereTaTHBHOI HEPBOBOI
cucremu. Y rpyaHi 2020 — ciani 2021 poky 0yi10 IpoBeeHO OHJIAHH-OMUTYBaHHS I JOCIIDKEHHS 0OCOOMCTICHOI Ta CUTYyaTHBHOT
TPUBOXHOCTI, HEHPOTH3MY Ta IHIVBIMyaJbHO-IICUXOJIOTIYHOI opieHTamii 3a I'.Afi3eHKOM, HasBHOCTI AMCQYHKII aBTOHOMHOT
HepBOBOi cuctemMu 3a A.M.BeilHOM Ta BHM3HA4YeHHs piBHS creun(iyHUX TPUBOT, BHKIMKaHux mnanaemieto COVID-19. V
CTY/ICHTIB-MeMKiB 10 KiHIl nepioro poky mangemii COVID-19 Mu crmocrepirany migBHINEHHH PiBEHb CUTYaTHBHOI Ta,
0c00JIBO, 0COOMCTICHOT TPHBOKHOCTI. Y CBOIO Uepry, piBeHb HEHPOTH3MY OyB THIIOBHIA [y1st i€l conianbHoi rpynu. Exkcrpasepcist
3HU3WJIACS TOPIBHSHO 3 MepiofoM o maHaemil. PiBeHb HEHpPOTH3MY KOpEIIOBaB i3 3aHEMOKOEHHSIM LIOIO0 PU3UKY 3apaKeHH
qneHiB ciMmT COVID-19, a piBeHb 0COOHCTICHOT TPHBOKHOCT] KOPEITIOBAB 13 3aHETIOKOEHHSM IIIO/I0 BIACHOTO PH3HKY 3apa)KeHHS
COVID-19. Cran BereTaTHBHOI peryJisiii 3aJIMIIaBCs Ha PiBHI 3 0 HAaHAEMIYHAM MEPioToM.

Kurouosi cioBa: crynentn, nanaemiss COVID-19, TpuBoXHICTE, HEHPOTH3M, aBTOHOMHA HEPBOBA CHCTEMA.

The study is a part of the research project “Study of the role of exogenous and endogenous factors in the regulation of
protective and adaptive systems of the body”, state registration No 0118U004460.

The pandemic facing humanity today differs from epidemics such as SARS, Ebola, H;N; influenza
in terms of the breadth of country coverage and the number of cases. The current COVID-19 pandemic
shows that new factors affecting mental health are added to the psychological impact of quarantine and the
danger of contracting the virus [7], such as loneliness, limited contact with loved ones, lack of freedom of
movement, uncertainty about the development of the disease, feelings of helplessness, economic problems
and student academic difficulties [2, 9]. These factors can disrupt psycho-somatic health, cause a decrease
in tolerance of distress and uncertainty, leading to severe consequences such as depression and reactive
mental disorders [15]. There is evidence that anxiety and stress in young people is even higher than in older
people [12].

A survey of college students during the epidemic in China showed that anxiety levels in young
people are associated with factors such as living in urban areas, economic stability of the family and
cohabitation with parents [9]. The illness of relatives or friends leads to an exacerbation of anxiety
symptoms. In the work of J. Kolacz et al. the question is raised about the need to study the influence of
pandemic threats on the state of the autonomic nervous system, which provides homeostasis [13].

In order to prevent the spread of acute respiratory disease caused by coronavirus SARS-CoV-2
(hereinafter — COVID-19) in Ukraine, quarantine measures were introduced on March 11, 2020 in Ukraine.
On August 1, 2020, adaptive quarantine began to operate in Ukraine, divided into “green”, “yellow”,
“orange” and “red” zones. However, in November, no region remained in the “green” zone. Therefore, on
November 14, the government introduced a “weekend quarantine” that lasted until December 2. On the
same day, restrictions on the “orange” quarantine zone were introduced in all territories of Ukraine, and on
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January 8, 2021, the government introduced a lockdown, which lasted until January 24. At that time, it was
forbidden to work in cultural and educational institutions, and students were taught remotely. On February
24, Ukraine returned to the adaptive quarantine model.

The purpose of the study was to access the level of anxiety state and trait of students in a pandemic
COVID-19, to identify the most significant factors associated with potential problems in these conditions,
to investigate the relationship between anxiety, individual psychological characteristics of students and
autonomic nervous system dysregulation.

Materials and methods. In December 2020 — January 2021, we conducted an online survey of 1—
3 year students of Poltava State Medical University to analyze their psycho-emotional state. Volunteers
were invited to participate in the study. All persons were citizens of Ukraine and resided on its territory
permanently.

Students of 1-3-year were asked to respond online either with personal details for further
participation in the study, or anonymously to avoid excluding individuals with high social anxiety. The
response rate was 72.5 %. We received 171 complete sets of questionnaires with personal data, and for
certain types of questionnaires — from 192 to 219, including anonymous ones. Full sets of questionnaires
were submitted by 57 boys and 114 girls, aged 17 to 29 years old, the average age was 19.3+0.1 years.
The rest of the questionnaires were submitted by 23 boys and 39 girls with an average age of
19.0+0.3 years.

The level of state and trait anxiety was determined in students by the State Trait Anxiety Inventory
(STAI) by the C.D. Spielberger, R.L. Gorsuch, R.E. Lushene modified by Yu.L. Khanin [3], neuroticism
and individual psychological orientation were assessed using the Eysenck Personality Inventory (EPI) by
H. Eysenck, adapted by A.G. Shmelev [3], and the presence of autonomic nervous system (ANS)
dysfunction was determined according to A.M. Wein [6]. Students were also offered a questionnaire
developed by us about the level of specific anxiety associated with various potential problems and anxiety
motives in the context of the COVID-19 pandemic.

Quantitative indicators were expressed as Mean+SEM, frequency tables were constructed for
ordinal indicators. The analysis of the normality of the indicator distributions was carried out using one-
sample Kolmogorov-Smirnov test. Since some indicators did not have a normal distribution, the data was
analyzed by Mann-Whitney U-test, and Spearman's Rho correlation coefficient was calculated. The limit
of statistical significance was considered p<0.05. To measure the internal reliability of a tests we used
Cronbach’s alpha. The statistical analysis was performed using JASP 0.16.

For autonomic nervous system dysfunction questionnaire, Cronbach's alpha coefficient was
a=0.76; for specific anxiety factors questionnaire, Cronbach's alpha coefficient was 04=0.91 in the surveyed
group.

Results of the study and their discussion. Anxiety state in boys was 46.1+0.7 points, in girls —
44.0+0.5 points (p<0.05). Trait anxiety in boys was 46.6+0.8 points, in girls — 51.0£0.6 points (p<0.001),
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100 100 level of anxiety. Only 1. student had a
%0 %0 low level of state anxiety; low trait
B low anxiety was not observed at all. High
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40 Bmoderate ) boys (66.7 %), moderate — more often
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0 ' 0 ' (fig. 1).
Boys  Girls Boys Girls The correlation between state and
Fig. 1. Distribution of state and trait anxiety levels in medical students trait anxiety was low (R=0.18,
during adaptive quarantine under COVID-19. P<0~02)'

The level of neuroticism was 12.8+0.4 points, including 11.4+0.6 points for boys and 13.6+0.4
points for girls (p<0.01). Potential concordants and normostenics prevailed among young men (63.0 %),
normostenics and potential discordants prevailed among girls (58.0 %) (fig. 2).

In terms of individual psychological orientation, ambiverts predominated (fig. 3). There were no
differences between boys (11.4+0.4 points) and girls (11.3+0.3 points).

We assessed the sincerity of the responses using the EPI questionnaire also. The answers of 34.0 %
of the respondents were assessed as sincere, 60.3 % were situational, and only 5.7 % corresponded to the
assessment “insincere”, i.e. socially acceptable. The number of socially acceptable responses decreased
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with an increase in neuroticism (Rho=-0.30, p<0.001), increased with an increase in state anxiety
(Rho=0.25, p<0.001), did not depend on sex, age, year of study, individual psychological orientation or
trait anxiety.

A

superdiscordant extrovert

discordant | potential extrovert

potential discordant
b ambivert

normosthenic

OGirls L X
) potential introvert O Girls
potential concordant W Boys B Boys
concordant 1 introvert
superconcordant ;l superintrovert
0 10 20 30 % 0 10 20 3 40 50 %
Fig. 2. Distribution of neuroticism levels of medical Fig. 3. Distribution of individual psychological orientation

students during the adaptive quarantine period under COVID-19.  levels of medical students during the adaptive quarantine period
under COVID-19.

The assessment of ANS dysfunction was 18.9+1.7 points in boys and 30.1+1.4 points in girls
(p<0.001), pronounced ANS dysfunction was noted in 53.9 % of boys and 78.9 % of girls (p<0.001), on
average 70.2 %. The severity of ANS dysfunction correlated with neuroticism (Rho=0.62, p<0.001) and
trait anxiety (Rho=0.28, p<0.001).

The answers to questions about dominant specific anxieties on a six-point scale from 0 to 5 were
distributed as follows (table 1), where specific anxiety levels are as follows:

— No, it doesn't matter to me — O;

— Almost does not bother — 1;

— Sometimes it worries — 2;

— Worries — 3;

— Worries significantly — 4;

— It worries me a lot; I think about it almost constantly — 5.

Table 1

Specific anxiety factors in medical students during the adaptive quarantine
period for COVID-19

Question The average le.vel
of specific anxiety
Possible deterioration of my performance 2.96+0.09
Learning difficulties 2.87+0.08
Insufficient quality of the Internet and mobile communication 1.99+0.09
Financial opportunity to learn 2.06£0.10
Decreasing of my living standards today 2.06£0.10
Possible future deterioration of my living standard 2.30£0.10
Deterioration of the family's financial situation associated with COVID-19 2.44+0.10
The state of health of parents or other family members that is not related to COVID-19 3.08+0.10
Own health condition not related to COVID-19 2.52+0.10
Because of the likelihood of getting COVID-19 2.03£0.10
Due to the fact that relatives can get COVID-19 3.11£0.10
Reduce opportunities to have fun and attend entertainment events 1.77+0.10
Restrictions on travel and tourism 2.07+0.11
It seems to me that life passes by 2.21+0.11
The tense state of the people around me 1.94+0.10
Deterioration of relations with relatives in the last six months 1.71+0.10
Increasing the amount of independent work 2.67+0.10
The need to use masks and wash my hands often 1.64+0.10
I can't give a specific reason 1.16£0.10
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The mean index of the level of specific anxiety was 2.25+£0.06. Most often, anxiety was caused by
the state of relatives health not related to COVID-19 (anxiety level 3.08+0.10) and associated with the risk
of COVID-19 (3.11+0.10), as well as a possible decrease in academic performance (2.96+0.09) and
learning difficulties in terms of alternating distance and full-time education (2.87+0.08). Accordingly, high
and very high levels of anxiety were observed mainly due to the risk of COVID-19 disease in relatives
(42.0 %), health status of relatives not related to COVID-19 (41.6 %), risk of reduced academic
performance (34.7 % of respondents), an increase in the volume of independent work (28.8 %), and
learning difficulties (27.0 %).

The lowest levels of anxiety were caused by the need to use personal protective equipment
(1.64+0.10), and unmotivated anxiety (1.16£0.10), which is understandable, since medical students were
interviewed.

There were statistically significant differences between boys and girls in only three of the studied
factors: “The tense state of the people around me” (boys 1.70+0.18, girls 2.07+0.13, p<0.05), “Decreasing
of my living standards today” (boys 2.35+0.17, girls 1.91+0.13, p<0.05), “Increasing the amount of
independent work™ (boys 2.42+0.18, girls 2.81+0.12, p<0.05).

In addition to the proposed options, respondents could provide answers in free form, indicating
positive or other results of life in a pandemic. Free answers were provided by 29.7 % of those who filled
out the questionnaires, some of the answers were complex, indicating several different emotional reactions.
Among the respondents, 9.4 % positively noted the opportunity to spend more time with their family, 7.2 %
of the respondents noted general satisfaction with their lives, independent of the pandemic, 2.7 % — an
increase in the population's attention to health, 2.7 % — additional experience. In total, only 26.3 % of
respondents noted individual positive consequences of social experience in the context of fighting the
pandemic.

Correlations with neuroticism were observed in most indicators of specific anxiety, with the
exception of their own risk of contracting COVID-19 (Rho=0.07, p>0.05), as well as objective specific
anxieties, such as “Insufficient quality of the Internet and mobile communication”, “Financial opportunity
to learn”, “Decreasing of my living standards today”, “Deterioration of the family's financial situation
associated with COVID-19” (table 2).

Table 2
Correlations (Spearman's Rho) of specific anxiety factors in medical students during
the adaptive quarantine period for COVID-19
Specific anxiety factor Neuroticism Trait anxiety ANS dysfunction
Possible deterioration of my performance 0.32 0.27 0.17
p<0.001 p<0.001 p<0.02
Learning difficulties 0.38 0.32 0.20
p<0.001 p<0.001 p<0.005
Possible future deterioration of my living standard 0.20 0.08 0.12
p<0.01 p>0.05 p>0.05
Own health condition not related to COVID-19 0.18 0.20 0.12
p<0.05 p<0.01 p>0.05
Due to the fact that relatives can get COVID-19 0.20 0.09 0.03
p<0.01 p>0.05 p>0.05
Reduce opportunities to have fun and attend entertainment 0.15 0.10 -0.02
events p<0.05 p>0.05 p>0.05
Restrictions on travel and tourism 0.18 0.17 0.07
p<0.05 p<0.05 p>0.05
It seems to me that life passes by 0.35 0.25 0.22
p<0.001 p<0.002 p<0.002
The tense state of the people around me 0.29 0.28 0.21
p<0.001 p<0.001 p<0.002
Deterioration of relations with relatives in the last six 0.27 0.03 0.14
months p<0.001 p>0.05 p<0.05
Increasing the amount of independent work 0.35 0.28 0.26
p<0.001 p<0.001 p<0.001
The need to use masks and wash my hands often 0.16 0.12 0.08
p<0.05 p>0.05 p>0.05
I can't give a specific reason 0.22 0.15 0.05
p<0.005 p>0.05 p>0.05
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Levels of anxiety due to “Financial opportunity to learn”, “Decreasing of my living standards
today”, “Deterioration of the family's financial situation associated with COVID-19” and “The state of
health of parents or other family members that is not related to COVID-19” hadn’t significant correlations
with neuroticism, trait anxiety or level of ANS dysfunction.

Levels of anxiety due to “Insufficient quality of the Internet and mobile communication” and “The
likelihood of getting COVID-19” correlated with trait anxiety only (Rho=0.17, p<0.05 and Rho=0.22,
p<0.005 correspondingly).

Individual psychological orientation correlated only with specific anxiety about the “Restrictions
on travel and tourism” (Rho=0.19, p<0.02), as well as with the discovery of positive aspects of life under
quarantine conditions (Rho=0.36, p<0.05), which was more typical for extroverts.

State anxiety did not significantly correlate with any of the indicators of specific anxiety, but it did
correlate with the number of socially acceptable responses (Rho=0.25, p<0.001).

At the same time, trait anxiety had correlations both with the average level of specific anxiety
(Rho=0.25, p<0.001) and with certain types of specific anxiety, in particular, with learning difficulties
(Rho=0.32, p<0.001), a possible decrease in academic performance (Rho=0.27, p<0.001), with an increase
in the volume of independent work (Rho=0.28, p<0.001), the tense state of the people around (Rho=0.28,
p<0.001) and the feeling of passing life (Rho=0.24, p<0.002), with fear of contracting COVID-19
(Rho=0.22, p<0.005). However, there were fewer connections with specific anxiety factors, and their
severity was weaker than in neuroticism, except for the correlation with the fear of COVID-19.

The level of ANS dysfunction had even fewer correlations with indicators of specific anxiety,
namely with anxiety about learning difficulties (Rho=0.20, p<0.005), a possible decrease in academic
performance (Rho=0.17, p<0.02), an increase the volume of independent work (Rho=0.26, p<0.001), the
deterioration of relations with relatives (Rho=0.14, p<0.05), the tense state of others (Rho=0.21 p<0.002),
and with a feeling of passing life (Rho=0.22, p<0.002).

The data on neuroticism and ANS dysfunction are close to those obtained by us before the COVID-
19 pandemic in previous studies on a similar contingent [4]. Marked ANS dysfunction before the pandemic
was observed in 68.6 % of students, during a pandemic — in 70.2 %. Before the pandemic, the assessment
of ANS dysfunction was 18.6+0.2 points in boys and 26.8+1.0 points in girls, during the time — 18.9+1.7
points in boys (p>0.05) and 30.1£1.4 points for girls (p<0.05).

The level of neuroticism before the pandemic was 11.7+0.4 points in boys, 14.1+0.3 points in girls,
which is close to the pandemic data. The level of extraversion decreased during the pandemic: from
13.3+0.3 points to 11.4+0.4 points in boys (p<0.001) and from 13.7£0.3 points to 11.3+0.3 points in girls
(p<0.001) [4].

P. Diugosz and L. Kryvachuk showed that average and high levels of neuroticism were observed
in 61 % of students in Poland and 47 % in Ukraine, among those we interviewed there were 68 %. As in
our studies, the level of neuroticism in girls was higher than in boys [11].

The decrease in the level of extraversion, apparently, is explained by the decrease in contacts and
the limitation of movement caused by lockdowns. In our study, extraversion contributed to the ability to
perceive the positive aspects of the situation, but correlated with anxiety associated with freedom of
movement.

Other studies have shown an association between neuroticism and fear of COVID-19, which we
did not observe [8], which may be explained by the association of this fear with boredom — a factor that
was not relevant in our study group of students in the period poll. But the correlations between neuroticism
and the factors “Worry about your own social life”, “Worry about your own work and school”, “Worry
about other people's health”, which were found [14] are similar to those observed in our subjects.

A.A. Cerda and L.Y. Garcia showed that fears predominated in women, however, we did not see a
significant difference in the anxiety of boys and girls. But the role of the health of relatives and economic
factors shown by them in the development of fears against the background of a pandemic is fully consistent
with our data [10]. Low anxiety for a number of factors also coincides well with their data on the role of
education in preventing fears.

Data on student anxiety obtained in Ukraine before the pandemic in different educational
institutions and at different times differ. I. Gerush et al. found in first-year medical students only high and
medium levels of situational and personal anxiety, which corresponds to our results [1].

V.M. Moroz, S.Yu. Makarov found that the level of state anxiety in girls and boys of the medical
university 1 month before the examination session was 43.77+1.41 points, and 42.75+1.31 points,
respectively (close to those obtained in our study), and immediately before the examination session
increased to 49.85+1.57 points for girls and to 47.46x1.05 points for boys [5]. Levels of trait anxiety were

87



ISSN 2079-8334. Ceim meouyunu ma oionocii. 2022. Ne 2 (80)

46.28+1.51 points in girls and up to 40.65+1.79 points in boys 1 month before the examination session and
did not change statistically significantly before the session; these values were lower than in our study
(51.0£0.6 points in girls, 46.6+0.8 points in boys). But this more stable particular indicator had pronounced
connections with specific anxiety indicators in our investigation.

In medical students, by the end of the first year of the COVID-19 pandemic, we observed increased
levels of state and, especially, trait anxiety.

Among the individual disturbing factors, anxieties about the health of family members and about
the difficulties and effectiveness of learning prevailed.

Anxiety state did not show correlations with the levels of specific anxiety indicators, while trait
anxiety was associated with many disturbing factors.

Numerous correlations of the levels of anxiety for various specific factors with the level of
neuroticism were observed. In turn, the level of neuroticism was typical for this social group.

Extraversion has decreased compared to the pre-pandemic period.

The level of neuroticism correlated with concern about the risk of family members of contracting
COVID-19, while the level of trait anxiety correlated with concern about their own risk of contracting
COVID-19.

The state of autonomic regulation expressed in manifestations of ANS dysfunction was typical for
this social group in a boys and had minimal change in girls over the year in a pandemic.

Correlations of specific anxieties with the level of ANS dysfunction were less pronounced than
with the levels of neuroticism and trait anxiety.
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