Pre prints.org

Article Not peer-reviewed version

Anxiety, Stress Perception and Coping
Strategy Among Students with COVID-
19 Exposure

Andrei Shpakou i , Elzbieta Krajewska-Kutak , Mateusz Cybulski , Dorota Sokotowska ,

Matgorzata Andryszczyk , Ewa Kleszczewska , Yelena Loginovich , Jakub Owoc ", Andrei V. Tarasov,
Natalia A. Skoblina, Krystyna Kowalczuk

Posted Date: 7 June 2023
doi: 10.20944/preprints202306.0528.v1

Keywords: university students; anxiety stress perception; coping strategies; pandemic; COVID-19 patients

Preprints.org is a free multidiscipline platform providing preprint service that
is dedicated to making early versions of research outputs permanently
available and citable. Preprints posted at Preprints.org appear in Web of
Science, Crossref, Google Scholar, Scilit, Europe PMC.

Copyright: This is an open access article distributed under the Creative Commons
Attribution License which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited.



https://sciprofiles.com/profile/2236411
https://sciprofiles.com/profile/2394767
https://sciprofiles.com/profile/255726
https://sciprofiles.com/profile/3025218
https://sciprofiles.com/profile/2982985
https://sciprofiles.com/profile/1457215
https://sciprofiles.com/profile/786229

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 June 2023 doi:10.20944/preprints202306.0528.v1

Disclaimer/Publisher’'s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and

contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

Article
Anxiety, Stress Perception and Coping Strategy
among Students with COVID-19 Exposure

Andrei Shpakou 1*, Elzbieta Krajewska-Kulak !, Mateusz Cybulski !, Dorota Sokotowska 2,
Malgorzata Andryszczyk 3, Ewa Kleszczewska 3, Yelena Loginovich 4, Jakub Owoc5,
Andrei Tarasov ¢, Natalia Skoblina 7 and Krystyna Kowalczuk !

1 Department of Integrated Medical Care, Faculty of Health Sciences, Medical University of Bialystok,
Bialystok, Poland

2 East European Academy of Applied Sciences in Bialystok, Bialystok, Poland

3 Department of Health Care, Prof. Edward F. Szczepanik State Vocational College in Suwatki,
Suwatki, Poland

4 Lithuanian University of Health Science, Kaunas, Lithuania

5 National Institute of Geriatrics, Rheumatology and Rehabilitation, Warsaw, Poland

¢ Department of Pediatrics and Preventive Medicine, Medical Institute, Immanuel Kant Baltic Federal
University, Kaliningrad, Russia

7 Department of Hygiene, Pirogov Russian National Research Medical University, Moscow, Russia

Correspondence: andrei.shpakou@umb.edu.pl

Abstract: Background: Studying anxiety, stress and the selection of coping strategies in the COVID-19
pandemic is necessary to minimize the adverse changes associated with the risk of infection and the
consequences of the disease. Objective: To investigate the level of anxiety, stress perception and coping
strategies in relation to the presence of illness. Material and Methods: The anonymous cross-sectional online
survey was conducted among 3950 university students of northeastern Poland (1822), Lithuania (232) and the
Russian exclave of Kaliningrad (1896). Due to the almost identically applied anti-epidemic measures, the
respondents were treated as a unified group. The State-Trait Anxiety Inventory, Perceived Stress Scale-10 and
Coping Orientations to Problems Experienced questionnaires were used. Results: Among 1212 men and 2738
women, COVID-19 was diagnosed in 348 (28.7%) and 1020 (37.3%) individuals, respectively, according to the
clinical protocol. The prolonged nature of the process and the longer consequences of the disease were
indicated by an increase in anxiety levels. Conclusions: The risk of possible infection and coping with illness
required the adoption of active anti-stress strategies, which was observed regardless of going through the
disease. Convalescents differed from non-diseased individuals in having higher levels of concern about their
own emotions and their more frequent turn to religion, notably among the females. The repertoire of strategies
among women was broader, with elevated levels of helplessness and avoidance seen as integral strategies.

Keywords: university students; anxiety stress perception; coping strategies; pandemic; COVID-19
patients

1. Introduction

Contemporary research on the COVID-19 pandemic assume that the emerging situation and the
associated experience of uncertainty, the threat of infection, the symptoms and course of the disease,
self-isolation and quarantine, induced individuals to treat the situation as a crisis with high stress
potential [1]. In addition to this, COVID-19 was identified from the literature as an unexpected, large-
scale event that disrupted community functioning and caused psychological trauma [2]. Despite
considerable efforts to control the situation, the virus is still present in many countries with varying
degrees of clinical manifestations [3].

The topic of mental health remains a current issue in medical care and public health against the
backdrop of the ongoing pandemic waves. The universality of the psychological reaction in humans
during a pandemic can be considered by analogy with reactions observed in other extreme stress
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situations [4, 5]. The COVID-19 pandemic caused a parallel epidemic of anxiety and depressive
disorders, both during the course of the disease and during recovery [6].—

Recovering patients with the disease eliminated, and especially those with severe COVID-19
have an increased risk of (post-COVID) post-traumatic stress disorder [7]. Patients with an optimistic
outlook on life recover faster than those prone to a pessimistic perception of their condition and
surroundings [8]. Emotions play an important role, mainly anxiety, which affects functioning from
the moment of exposure, through the onset of symptoms, the course of the disease, all the way to the
rehabilitation period. All of these conditions affect the level of resilience to stress in a threatening

situation and alter the repertoire of individual coping strategies as stereotypical behaviors [9].

Given the continuation of the COVID-19 pandemic, its magnitude and variable course, and the
fact that young adult university students, and especially women, are among the vulnerable age and
demographic groups [10], studying the characteristics of coping strategies is important to ensure
proper and necessary psychological support for those infected, those in conditions with possible
infection, and those recovering from the disease [11].

An increase in an individual's risk of an unknown disease and the use of ineffective emotional
or behavioral strategies can lead to poor coping with stressful situations, which impairs
psychosomatic health [12].

Aim of the study: to investigate the level of anxiety, as a state of current experience of the
situation and as a personality trait, perception of stress and coping strategies of student adolescents
exposed to COVID-19 from three countries of the region along the eastern border of the European
Union with almost identically applied anti-epidemic measures.

A comparative stress coping study on identical populations in closely located cities in
neighboring countries shows great promise for selecting optimal public health measures for the
affected population [13]. The Kaliningrad region of Russia, as well as Lithuania and Poland, are
suitable comparators, as they share a common EU border, as well as common histories, cultures and
religions, and are currently pursuing reforms and policies in public health and medical care. Fairly
restrictive anti-pandemic measures typical of lockdowns have repeatedly been implemented in these
countries [14]. As for the other two neighbors on the EU's eastern border, Belarus was not included
in this study due to the different, often controversial and much more lenient anti-pandemic measures
taken by that country's government. Ukraine was not included in the comparison group due to the
armed conflict with Russia, factors of which have their own distinct effect on the mental health of the
population. It should be added that the data for these two countries is at the disposal of the authors,
and their part concerning Belarus was already published in 2022 [15].

2. Material and Methods

2.1. Study Design and Setting

The inclusion criteria were: being a student, being between 18 years of age and 25 years of age,
and have the ability to read one of four languages (Russian, Polish, Lithuanian, English). With regard
to COVID-19 disease, this was to be confirmed by the presence of pathognomonic symptoms, while
the infection had to be laboratory confirmed by RT-PCR. There were no exclusion criteria.

2.2. Participants

This study is based on a cross-sectional survey conducted in January-February 2022. The online
questionnaire offered the necessary assurances of anonymity to allow respondents to provide
accurate data on sensitive issues, which is particularly important in the field of mental health. The
online survey was conducted among 3950 respondents from three countries on both sides of the EU's
eastern border: Poland (N=1822), Lithuania (N=232), and Russia's exclave of Kaliningrad (N=1896) on
the border between Poland and Lithuania.
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2.3. Procedure

The invitation to participate in the online survey (Google Forms) was distributed through
targeted advertisements, including the e-learning platform (Moodle), Skype, Microsoft Teams and
university social networks. The proposed information resources were available to students and were
widely used in teaching during the COVID-19 pandemic.

The clinical questionnaire included questions about the severity of the disease and an assessment
of the effects on selected indicators of respondents' mental health. The structured questionnaire
provided important information on the severity of COVID-19 [16]. With the help of a clinical
questionnaire, two groups were separated for further study: COVID-19 survivors - 1,368 (34.6%) in
varying degrees of severity, and those who did not have the disease (healthy) - 2,582 (65.4%).

Due to the lack of significant differences, the respondents were treated as a unified group. Before
initiating the study, permission was obtained from the leadership of the universities participating in
the study and an ethics committee to conduct an anonymous survey of students. All participants
were informed about the objectives of the study, the methodology and the anonymous and
confidential nature of the questionnaire. Access to the questionnaire was granted only if they agreed
to participate in the study. No data was missing, since the online platform did not allow for
submitting incomplete student’s questionnaires. All participants provided informed consent prior to
completing the survey online (via computer by clicking "yes"). The research was carried out in
accordance with the Declaration of Helsinki and Good Clinical Practice in research. General ethical
permission to conduct the study was obtained from the Bioethical Review Board at the Medical
University of Bialystok, Poland (document number: (APK. 002. 1932. 2022).

2.4. Measures

Well validated and established measures were employed to assess constructs. We used
standardized self-assessment questionnaires. Participants first responded to questions related to their
sociodemographic characteristics, including their age, gender, country of residence, as well as their
health situation (e.g. vaccinated against COVID-19). They were also asked whether they, their
partner, or a significant other was diagnosed with COVID-19. The standardization of the survey's
methodology was done by consensus agreed upon by members of the international scientific research
team.

2.5. Study Questionnaires

The COVID-19 pandemic and its consequences were identified in the questionnaire as the main
stressors affecting daily living. Participants were asked to self-assess primarily anxiety, understood
as a transient and situationally conditioned state of the individual and anxiety understood as a
relatively fixed personality trait, using translated versions of the standardized State-trait
Questionnaire Inventory (STAI) [17]. Each of the 40 statements (20 for anxiety as a trait and 20 as a
state) had three responses assigned to assess the intensity of the respondent's emotions. The results
were then converted into numerical values so as to allow quantitative evaluation from 20 to 80 points.
High numerical values indicate high levels of anxiety. The a-Cronbach coefficient was a = 0.947 and
yielded satisfactory results.

Stress levels over the past month were then assessed using standardized language versions of
the Perceived Stress Scale-PSS-10 questionnaire [18]. The degree of subjective perception of the
stressful situation (10 questions) was determined in 5 gradations. The overall score characterized the
degree of perceived stress in a gradation from minimum to maximum. Herein, the higher the score,
the greater the sense of stress. In terms of internal consistency, Cronbach's alpha value was o = 0.708.

The degree of preference for coping strategies was determined using COPE (The Coping
Orientations to Problems Experienced) mini-questionnaire [19]. Coping (14 strategies) was assessed
using a shortened version of the Brief COPE - Mini COPE (28 questions) recommended in 1997 [20].
Coping level among respondents ranged from 0 (no use of that specific coping strategy) to 3 (the most
frequently applied one) for each strategy. All responses were grouped into four main strategic coping


https://doi.org/10.20944/preprints202306.0528.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 June 2023 doi:10.20944/preprints202306.0528.v1

4

factors: Active coping, Helplessness, Seeking support, Avoidance coping [21], with A-Cronbach's
coefficient=0.749.

2.6. Statistical Analysis

Statistical analyses were carried out using the STATISTICA software package ver. 13.0. All
analyses were adjusted for gender and countries, as these were considered a priori to be potential
confounders. The Shapiro-Wilk test was applied to check normality. Distribution of the quantitative
data appeared to diverge from the normal pattern. Therefore, methods of nonparametric and
parametric statistics were used. The mean (M) and standard deviation (SD) was calculated for
dependent variables that follow the normal distribution, while the median (Me) were computed for
non-normally distributed data. Comparative analysis between the selected groups was performed
using the T-test for independent samples. In the case of large SD values, the non-parametric Mann-
Whitney U test was additionally employed, while frequencies and percentages were used for
qualitative variables.

3. Results

3.1. Characteristics of the Sample

All analyses were adjusted for age, gender, as these were considered to be potential limiting
factors a priori. The study focused on students between the ages of 18 and 25 (22.6+5.35). Disease
survivors were slightly older: 23.1+5.74 vs 22.3+5.11 (p<0.05). The dominant part of the sample was
women 2738 (69.3%). The ratio of men to women in the study groups reflects the general trend in the
ratio of men to women on university faculties in the three countries. Among 1,212 men: 348 (28.7%)
and among 2,738 women: 1,020 (37.3%) were diagnosed with COVID-19 according to the clinical
protocol.

Table 1 shows the characteristics of the respondent sample related to membership in the group
of healthy and those who had the disease, broken down by gender.

Table 1. Characteristics of the study population by gender of healthy respondents and those who
were infected, developing COVID-19 symptoms.

Have not had a COVID Recovered from COVID Total (N=3950)
infection (N=2582) infection (N=1368)
Female
Male
Male Female t#-testfi Male  Female t-test t-test
(N=1212
(N=864) (N=1718) age (N=348) (N=1020) for age (N=2738 for age
)
)
Age, 21.143.9 22.9+55 -8.20; 23.7+6.0 -6.79; -10.94;
21.3+4.27 21.2+4.0 23.2+!
mean 1 3 p<0.001 6 p<0.001 p<0.001
(years -4.50,
22.3+5.11 23.1+5.74 22.6+5.35

+SD) p<0.01
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Vaccinate 605, 1251; 741; 840;
235; 67.5
d against 70.0, 728, x*=2.2; 72.6; x?>=3.32;, 69.3; 1992; ) x?2=4.92;
(61.3-
COVID- (67.0- (70.1- p>0.05 (70.1-  p>0.05  (66.3- (71.2-7 p<0.05
71.1)
19, N; % 73.0) 74.9) 75.5) 71.5)
(95%CI) 1856; 71.9; (70.1- 976; 71.3; (68.8- 2832;71.7; (70.2-  x*=0.7;
73.6) 73.5) 73.0) p>0.05
Contact 534; 1100; 920; 829;
295; 84.8
with 61.8; 64.0, x2=1.2; 90.2; X=7.7, 68.4; 2020; 7 x*>=12.1;
(81.2-
persons (59.0- (62.3- p>0.05 (88.8- p<0.01 (66.2- (72.7-7 p<0.001
88.6)
who has 65.4) 66.8) 92.3) 71.4)
been
X2=289.
diagnosed 1634; 63.3; (62.0- 1215; 88.8; (87.5- 2849; 72.1; (71.3-
9;
with 65.6) 90.7) 74.0)
p <0.001
COVID-19

Note: N is the number of observations, % is the percentage of the total number of study participants in a given
group; 95%CI — 95-percent confidence interval; SD — standard deviation; f-test — value of the Student's t-test; x2
- Pearson's chi-squared test.

3.2. Main Findings

Our main set of analyses focused on a section asking about the various symptoms and feelings
that people may experience with the developing disease. Clinical symptoms associated with SARS-
CoV-2 infection and COVID-19 severity were analyzed. Of the 1,368 students, 166 (12.1%) were
virtually asymptomatic (only fatigue, or headache or sore throat were noted), 478 (34.9%) were mild,
629 (46.0%) were moderate, and 95 (6.9%) were severe (hospitalized). Common symptoms included
smell reduction - 916 (67.6%), fatigue - 873 (63.8%), headache - 814 (59.5%), taste reduction - 799
(58.7%), wheeze - 552 (40.4%), cough - 530 (38.7%), rash - 157 (11.5%), diarrhea - 123 (9.0%). Moreover,
710 people (51.9%) had a body temperature >37.5°C. Each of those affected (in addition to being
asymptomatic) had a combination of 4 or more symptoms. The strength of the correlation between
disease severity and individual symptoms (wheeze, cough, fatigue, headache, smell or taste
reduction and their combination) was average (r=0.45-0.50, p<0.05) or weak (r=0.20-0.35, p<0.05) (in
case of fever). The correlation between the number of symptoms and disease severity was at a high
level (r=0.75, p<0.01). As the severity of the disease increased, the importance of such symptoms as
smell reduction, taste reduction, fever, wheeze, headache, fatigue and cough or their combination
increased.

3.3. Anxiety

The specific impact of belonging to the group of healthy or affected people was significantly
reflected in an important mental health indicator of anxiety (trait and state), among others. Statistical
results obtained for the overall mean according to the STAI questionnaire (Trait Anxiety) was
41.4+12.2, and for State Anxiety: - 46.1+10.6 (p<0.05). The increase in the difference between trait and
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state anxiety levels at 4.7+8.61 indicated that the trait was rooted and the process was chronic. The
analysis of the surveys shows that with regard to disease severity, the level of anxiety proved to be a
differentiating factor between the two groups.

Careful comparisons showed that the lowest anxiety levels as a state were declared by men who
did not have COVID-19. A more detailed analysis found that the prevalence of high anxiety (trait)
(>45 points) among unaffected students was 35.2%, with anxiety as a state being 50.6%. Students
who had COVID-19 experienced higher levels of anxiety (trait and state) than respondents in the
unaffected group. When considering the normal values for both genders, high levels of anxiety were
found in both male and female groups. Nevertheless, women were more likely to have more severe
anxiety symptoms. Basic descriptive values and comparisons of the intensity of anxiety related to the
COVID-19 pandemic by groups and gender are presented in Table 2.

Table 2. The comparison of the Trait Anxiety and State Anxiety scores and dependence on affliction
state and gender of the respondents (M +SD).

Have not had Recovered from Total Sample

Variation COVID-19 infection COVID-19 infection

t-test
in state [1] [2]
anxiety Female Female Female
Male [M] Male [M] Male [M]
[F] [F] [F]
39.0+£12.0  42.4+12.1*% piviae<0.01
Anxiety  38.3+11.8 42.1+11.9* 40.8+12.1 43.0+12.5%
prr1-r21<0.01
(trait)
40.8+12.0 42.4+12.4 41.4+12.2 pn21<0.001
42.6+10.6 47.7+10.1* Pivia<0.01
Anxiety  41.9+10.6 48.4+10.2* 44.2+10.6  48.2+10.0%
pirLr2>0.05
(state)
45.6+10.7 47.2+10.3 41.4+12.2 p21<0.001
Anxiety levels (trait) (N, %, 95%CI)
Low x?2=14.1; pp-
605; 23.4 (21.8-25.1) 250; 18.3; (16.2-20.3)  855; 21.6 (20.4-22.9)
(<30) 21<0.01
Moderate
1069; 41.4 (39.5-43.3) 600; 43.9 (41.2-46.5) 1669; 42.3 (40.7-43.8) N/S
(30-45)
High X2=7.1; pn-
908; 35.2 (33.3-37.0) 518; 37.9 (35.3-40.4) 1426; 36.1 (34.6-37.6)
(>45) 21<0.05
Anxiety levels (state) (N, %, 95%CI)
x2=13.4;
Low (<30)  229;8.9 (7.89.9) 89; 6.5 (5.2-7.8) 318; 8.1 (7.2-8.9)

pr121<0.01
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Moderate
1046; 40.5 (38.6-42.4) 512; 37.4 (34.9-40.0) 1558; 39.4 (37.9-41.0) N/S
(30-45)
High X2=18.2;
1307; 50.6 (48.7-52.6) 767;56.1 (53.4-58.7) 2074; 52.5 (51.0-54.1)
(>45) pr-2<0.01

Note: * - t-test — value of the Student's t-test between male and female (p<0.05).

Prevalence of high levels of anxiety was higher among qualified patients (both women and men).
The prevalence of high anxiety (trait) expressed as a percentage was higher in women — 38.5% than
in men - 30.8% (p<0.001). Similar results were obtained for anxiety (state) (58.4% vs. 39.3%).

3.4. The Perceived Stress Scale (PSS-10)

We obtained the stress distribution for our sample, as indicated in Table 3. Here, high stress
corresponds to a score one SD above the mean. Low stress corresponds to a score one SD below the
average.

Table 3. Distribution of the respondents according to the degree of stress as categorized by the
normative data for the PSS-10 (N, %, 95%CI).

Have not had Recovered from Total Sample
COVID-19 infection COVID-19 infection X2 for group
Variation
[1] [2] comparison &
in stress
Female Female total M&F
Male [M] Male [M] Female [F] Male [M]
(F] [F]
144;11.9
Low 105; 12.2 94;5.5 39;11.2 58;5.7 152; 5.6 X2=45.3 pm-
(10.1-
stress (0- (10.0-14.3) (4.4-6.6)* (7.9-145) (4.3-7.1)* (4.7-6.4) r<0.001
13.7)
13)
199; 7.7 (6.7-8.7) 97,71 (5.7-8.5) 296;7.5(6.7-8.3)  x2=0.41p12N/S
2035;
262;75.3 937,77.3
675;78.1 1291;75.1 744;72.9 74.3 X2=4.0 pmr
(70.8- (75.0-
Moderate (75.4-80.9) (73.1-77.2) (70.2-75.7) (72.7- <0.05
79.8) 79.7)
(14-26) 76.0)
2972;75.2 (73.9-
1966; 76.1 (74.5-77.8)  1006; 73.5 (71.2-75.96) X2=3.16 p12 N/S

76.6)
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333; 194 218,214 551; 20.1
84;9.7 47,135 131;10.8 X?=32.3 pmF
High (17.5- (18.9- (18.6-
(7.7-11.7) (9.9-17.1) (9.1-12.6) <0.001
stress 21.3)* 23.9)* 21.6)
(27-40) X2=3.93, p1-

417; 16.2 (14.7-17.6) 265; 19.4 (17.3-21.5)  682;17.3 (16.1-18.5)
2<0.05

Note: * - test x? for group male and female (p<0.05).

The incidence of anxiety and stress was related to gender, especially in the convalescent group.
COVID-19 patients hospitalized during the pandemic often suffered from psychological distress after
hospital discharge. For a more detailed specification of stress coping scenarios, it was necessary to
rank the selected methods, which was achieved by assessing coping strategies. High rates prevailed
among women. Subjective perceptions of the overall level of tension in a stressful situation allowed
to assess and account for efforts to counteract stress.

3.5. Coping Strategies, Measured by the Mini-COPE Scale

Respondents who were not affected by the disease showed a statistically significant moderate
negative relationship between their level of using strategies focused on active coping and anxiety.
Accordingly, the more intensely students dealt with stressful situations proactively, the less they
experienced negative symptoms of anxiety. A statistically significant yet weak negative correlation
was shown among convalescent respondents. The helplessness strategy demonstrated a moderately
positive relationship with anxiety in both groups, but the strength of the relationship was more
pronounced in those in the second group. Avoidance behavior strategy correlated with anxiety, and
the strength of the relationship was similar in both groups. A weak association characterizes avoidant
behavior with anxiety as a trait, and a moderate association with anxiety as a state.

Respondents who underwent COVID-19 differed from healthy individuals in having higher
levels of concern about their own emotions, and a tendency to discharge them (an integral factor of
avoidance coping). They were more likely to postpone important decisions in the context of coping
in an effort to avoid stress and were characterized by more activities oriented toward seeking social
support, and were more likely to engage in passive coping strategies, with the extended duration of
the pandemic and its severity increasing the frequency of use (Table 4).

Table 4. The aspects of coping strategies among students in the surveyed groups with and without
COVID-19 infection, taking into account gender.

Coping scales and integral Have not had COVID-19 Recovered from COVID-19
strategies infection infection
Test U
Test U
Mann-
Mann-
Male Female yyhitney — Male Female
Whitney
[M] vs
[M] vs [F]

[F]

Active 2.07+0.73 2.08+0.67 739816 2.09+0.78 2.09+0.70 172933
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Planning 1.96+0.78 1.98+0.70 740532 1.95+0.80 1.99+0.69 177406
Positive reframing 1.64+0.82  1.69+0.79 717432 1.67+0.82 1.70+0.81 171384
Acceptance 1.67£0.80 1.73+0.70 713925 1.75+#0.77 1.76x0.73 176688
Humor 151x0.90 1.27#0.89  628825* 1.66+0.92% 1.32+0.92  139611*
Religion 0.60£0.85 0.79+0.91 647150 0.59+0.82 0.99+0.97#  145279*

Use of emotional support | ca.987 1951081 584460* 1.67+0.87 1.94+078  146804*

Use of instrumental SUpport § 19,087 1804078 574908* 1.50+0.88 1.80:078  142780%

Self-distraction 0.98+0.67 1.08+0.65 673400* 1.01+0.68 1.11+0.66  159896*
Denial 0.57+0.69 0.73£0.71  637077* 0.64+0.74 0.77+0.75  158052*
Venting 1.19+0.71 1.45+0.70  584272* 1.32+0.73* 1.56+0.72  154113*
Substance use 0.39+0.70 0.36x0.64 732727 0.52+0.70 0.58+0.69% 174949

Behavioral disengagement
0.58+0.65 0.68+0.63  663297* 0.61+0.67 0.70+0.66  162232*

Self-blame 1.24+0.86 1.24+0.87 740269 1.29+0.89 1.30+0.90 175504

Integral strategies

Active coping 1.89+0.64 1.92+0.58 734846 1.90+0.65 1.93+0.59 176949
Helplessness 0.74+0.56  0.76+0.55 720912 0.77+0.57 0.81+0.56 168992
Seeking support 1.56+0.79 1.89+0.73  563814* 1.58+0.82 1.87+0.72  141908*
Avoidance coping 0.91+0.54 1.09+0.5*  589235* 0.99+0.57 1.12+0.53  150008*

Notes: M - mean value; SD - standard deviation; * differences between males and females in the group (p<0.05);
# differences between males between groups; ## differences between females between groups (test U Mann-
Whitney).

Tactics for choosing coping strategies among non-afflicted and healthy individuals were similar
by gender. In the context of active coping, the differences between men and women are minimal.
Respondents in both groups used psychoactive substances at a similar low rate (this rate is increased
among students who had COVID-19, especially women), as is the dominant turn to religion among
women in this group. However, the repertoire of coping strategies among women was broader than
among men due to the focus on emotions and expression of feelings. The risk of possible infection
and apparent disease often activated coping strategies related to active functioning.

4. Discussion

Anxiety and stress are widespread around the world, and their levels increase during
emergencies. The COVID-19 pandemic is justly considered such a state of emergency [22]. The
purpose of our study was to narrow down the possible correlates of anxiety and stress, as well as
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potential coping mechanisms among male and female students according to the presence of COVID-
19 disease, from three countries along the eastern border of the European Union.

Young adult students were chosen as the study group, because the physical and mental health,
as well as the social mood of this target group reflects the level of well-being, social stability and
degree of satisfaction with life in the greater society [23]. As students are distinguished and
characterized by distinctiveness, a sense of in-group community and are a tightly organized group,
the strictness and disproportionality of the consequences of anti-pandemic measures have affected
them greatly compared to other age and social groups [24]. Studies on the mental health of this target
group were conducted in the very first weeks of the COVID-19 outbreak in China. It has then
established that the epidemic has a significant effect on the mental health of students, and those who
were affected present symptoms of disorders similarly to those who have suffered traumatic stress
[25].

The territorial selection of the study was due to the fact that this region is located on the eastern
border of the EU, where the territories of several countries with almost identical populations of young
people in closely located university towns [26] converge, and similar measures against the pandemic
were taken by their governments. When observing countries in the region, there was a minor
difference in the population prevalence of COVID-19. On the other hand, this region shows high
hopes for reform and the search for optimal public health measures [27]. The gender-specific
characteristics of adolescent mental health are also an important aspect highlighted in the study [28].
This, too, must be taken into account when conducting a study noting the differences in mental health
indicators in subgroups of men and women.

Based on the results of our study, we highlighted two implications for student mental health
indicators. The first refers to the negative effect of the COVID-19 situation on mental health,
expressed in high levels of anxiety and stress. The second refers to the high adoption of active coping
mechanisms. This is a dynamic process that changes as people interact with the environment, and
can be stable or unstable at different stages of adaptation to new conditions. We confirmed the high
adaptation rate among students during the COVID-19 pandemic. Adaptive coping is a protective
factor for students' mental health and can be viewed as a buffer that attenuates the negative impact
of COVID-19-related stressors on perceptions concerning COVID-19 infection (or mental health) risk
[28]. The pandemic and the severe restrictive measures imposed as a result have contributed to
accepting the reality of what happened and assessing the timeliness of the problem. According to the
study, anxiety and stress levels were high compared to results from individual countries [29], which
showed that about a third of the adult population suffered from anxiety, and more than half from
stress. A survey in the UK, for example, was conducted within 20 weeks of the country's quarantine
announcement [30]. The findings suggest that anxiety was the highest in the early stages of isolation,
but declined, probably because people adjusted to the circumstances. According to our survey, the
prevalence of high anxiety (trait) among unaffected students was 35.2%, with anxiety as a state
reaching 50.6%. Students who underwent COVID-19 had even higher anxiety levels than respondents
in the unaffected group. This is explained by the fact that respondents who were infected with
coronavirus were actually frightened by their disease. Their anxiety levels were increased by the
uncertain course of the disease and its consequences, forced isolation or hospitalization, and fear of
death. Again, high anxiety rates recorded among the healthy indicated an increasing problem [31].
This is due to the fact that they were in an information field that induced their anxiety. General mood
in the society, which is characterized by chronic uncertainty, changes in the economic sphere and
dissatisfaction among citizens with the state's health care efforts could be added to that factor [32].

Unlike the early, "pre-COVID" studies [33], our study assessed outcomes over the longer
duration of the pandemic. Hence we obtained a detailed characterization of the situation, taking
gender into account. The prevalence of high anxiety (trait) was higher in women — 38.5% than in men
—30.8% (p<0.001). Similar results were obtained for anxiety (state) (58.4% vs. 39.3%). In another study
conducted in Turkey, the authors confirm that almost half of the participants experienced anxiety
[34] and women dominated here.
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Our survey also shows a higher prevalence of stress. The differences clearly depend on being a
member of the distinguished groups. The perception of stress is a subjective and variable
phenomenon. Special attention is paid to the processes of coping with stress, which determine the
positive and negative effects of stress on the individual. A significant proportion of COVID-19
patients reported symptoms in situations of psychological distress. The course of coping was found
to depend on personal resources, social support, attitudes toward the disease and the severity of its
symptoms [35]. In general, it can be concluded that the higher stress levels of students compared to
data from the general population may be related to the commitment and challenges of their "working
and studying," which is consistent with previous reports [36]. It should be noted that our
representative sample (students aged 18 to 25) had higher anxiety and stress levels compared to other
age groups, as also reported by other authors [10]. The proportion of those affected with high levels
of stress is comparable to proportions observed in recent studies [37].

Differences by gender are characteristic of two scales: Total "overload" and "perception of
stress”. The average stress level was 20.6 among the healthy and 21.7 among convalescents, which
was higher than in the general population (13.02) [38]. The presence of a gender difference in stress
among university students is also consistent with the current literature: most studies have reported
that stress is higher in female students [39]. Having considered the foregoing, we believe that women
are a problem in COVID-19 and should be considered for post-COVID syndrome treatment, and also
in terms of the potential need for longer rehabilitation.

The COVID-19 pandemic not only affected the intensity of stress, but also changed and
diversified coping strategies. Having effective strategies for stressful situations is important, because
they can prevent experiences that lead to mental disorders related to a critical situation [40]. People
use different methods to cope with stress, as was observed in our study as well. Regardless of their
attitudes toward the disease, the respondents focused on active ways of coping and positive
reformulation, meaning: they chose to focus on the problem and seek instrumental support (i.e.,
seeking and receiving advice and help from others), as well as emotional support.

No significant differences were found in the choice of active coping strategies in terms of gender,
as reported by other researchers [28]. Quarantine measures, the severity of the disease and often
inadequate information about the epidemic situation influenced the coping strategies chosen:
students who were not sick were more likely to choose active coping and planning, but often refused
to believe what happened. Respondents who have undergone coronavirus infection differ in their
actions in that they are more likely to choose an avoidance strategy and are less likely to plan. This is
most likely due to the fact that the symptoms of asthenic syndrome include chronic and rapid fatigue.
In addition, depressive moods, loss of energy and reduced interests tend to dominate in both study
groups. It is worth noting that convalescents exhibit maladaptive behavior due to distress, most likely
caused by a lack of understanding of their own future actions. A statistically significant difference
was found for the strategy of self-distraction, meaning: engaging in other activities to avoid thinking
about an unpleasant situation. This strategy was more common among convalescents. They accepted
the reality, but more often turned to the use of "tranquilizers" (medications, alcohol) to cope with the
situation.

Gender-related differences were also observed: women were more likely to use emotion-focused
coping strategies, focusing on negative experiences, and using mental and behavioral withdrawal.
The interaction of the gender factor and ailments determined the characteristic coping characteristics
of women - they sought not only emotional support, but also instrumental support (advice,
assistance, information on coping with difficulties). Women who had no contact with the disease
found it harder to accept the situation and denied the reality of the pandemic, while men were more
active in distracting themselves from unpleasant thoughts and tried to find positive ways to cope
with the stressful situation, such as in physical activity. On the other hand, men, unlike women,
avoided seeking instrumental and emotional social support.

Our results stress the need to design prevention and intervention programs to reduce the
negative consequences of COVID-19. There is a need to inform people about available resources and
practical methods to deal with these emerging issues, along with the continuing stress of COVID-19.


https://doi.org/10.20944/preprints202306.0528.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 7 June 2023 doi:10.20944/preprints202306.0528.v1

12

As COVID-19 disrupts communities around the world, further research and understanding of
effective coping is crucial to reducing the short- and long-term impact of the pandemic on the psyche
of young people. Female gender and professional inactivity appeared to be risk factors for the
students' worsening mental health, which may be an indication of the need for further research and
planning of psychotherapeutic interventions [41].

5. Limitations

This study has some limitations that are typical for online surveys. We should be careful when
comparing our findings to previous research. The results are also limited to students and may not be
applied to other age groups or general population. We collected data using self-reported
questionnaires that are commonly used, however may not provide a complete picture of mental
health. It is also important to note that professional and accurate assessment of mental disorders can
only be done by professional psychologists or psychotherapists. The study's findings do not represent
the overall impact of COVID-19 on mental health, but they help identify areas in which students
might need psychological assistance in critical situations. Finally, it is important to note, that the
study captures a relatively narrow time window, which may not apply to other, possibly longer
waves of the pandemic.

6. Conclusions

A large percentage of young adults in the community demonstrated anxiety and stress
symptoms during the COVID-19 pandemic. There is a correlation between exposure to COVID-19
among university students and anxiety, levels of perceived stress and efforts to counteract stress. The
level of anxiety and stress in the "Overload" and "Perception” subscales varies depending on the onset
and severity of the disease. For the most part, students were characterized by a clear level of active
coping activities. The presence and severity of the disease changed coping strategies.

Respondents who had COVID-19 differed from those without the disease in having higher levels
of concern about their own emotions, a tendency to discharge them, especially due to the use of
alcohol or other psychoactive substances, as well as their more frequent turn to religion, especially
among the female gender. They postponed important decisions in the context of coping, in an effort
to avoid stress, and were characterized by a preponderance of activities oriented toward seeking
social support.

There is a need for a COVID-19 disease scale management strategy. Public education on coping
strategies, the use of effective methods to resist the disease, and resources for practical help are useful.
This is likely to be a long-term process that should begin during the pandemic and continue after its
end. With the changing situation of the COVID-19 pandemic in mind, our results are the beginning
of further cross-border research on the physical and mental health of various social groups.
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