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Purpose: The aim of the study was to establish a hierarchy of strategies and the structure of copIng with the stress of the COVID-19
pandemic by university students and the relationship between coping strategies and psychological well-being.
Participants and Methods: An exploratory study was conducted using a cross-sectional research design. The study involved 1330
university students, aged 18 to 30 years. The Brief COPE Scale, being the Polish adaptation by Juczyński and Ogińska-Bulik, and the
short version of the Psychological General Well-Being Index (authors’ adaptation) were used.
Results: Acceptance, doing something else, active coping, and physical activity were the most commonly used strategies for coping
with stress during the second wave of the pandemic. Substance use, denial, and behavioral disengagement were lowest in the hierarchy
of coping strategies. Female and master’s students used a variety of strategies more than male and bachelor’s students. Coping
strategies correlated significantly with psychological well-being. Four second-degree factors were distinguished, explaining 55.1% of
the total variation: maladaptive coping, coping by support, by positive reappraisal, and by action. Stepwise regression analysis
confirmed the importance of the second-degree factors as predictors of psychological well-being.
Conclusion: Our findings show that young adults studying at the university of physical Education in Poland used adaptive strategies
to cope with stress during the second wave of the COVID-19 pandemic. Gender differences in coping with pandemic stress are similar
to those found in previous studies. The structure of coping with pandemic stress is to some extent similar, but also partially dependent
on various cultural factors.
Keywords: pandemic stress, coronavirus, coping, mental health, undergraduates

Introduction
On 30 January 2020, the World Health Organization (WHO) declared the novel coronavirus 2019-nCoV (COVID-19)
a “public health emergency of international concern” (p.1).1 After a decline in infection rates and a brief return to a relatively
normal life for citizens, and functioning economies in the summer, the fall of 2020 saw the so-called second wave of the
pandemic, with much higher rates of infections and deaths from COVID-19, resulting in further lockdowns in many
countries. In many European countries, October and November 2020 saw the highest rates of illness and deaths due to
coronavirus 2019-nCoV infection. A similar pattern was observed in Poland. In October 2020, at the beginning of the
academic year 2020/2021, the majority of students at Polish universities started to continue education based on the hybrid
learning model, and, after a short period of time, the deterioration of the epidemic caused a shift to entirely remote learning.

Closure of schools, social distancing, and changes in lifestyles have led to a serious deterioration in the mental health
of young people.2–4 In Polish university students, a significant increase in the level of depression was also observed as the
pandemic progressed.5 As shown by the results of our research, which has not been published yet, during the second
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wave of the pandemic, a significant number of students at a large university of physical education in Poland declared
a deterioration of mood compared to the pre-pandemic period.6

According to the cognitive-motivational-relational theory by Lazarus and Folkman,7 and the Antonovsky salutogenic
model,8 the stress transaction costs, both in terms of physical and mental health, depend to a large extent on the
effectiveness of the process of coping with stress. Coping has been defined as

a constantly changing cognitive and behavioral effort to manage specific external and/or internal demands that are appraised as
taxing or exceeding the resources of the person. (p.141)7

The coping process consists of strategies, specific cognitive and behavioral efforts aimed at reducing or avoiding the
effect of a stressor, undertaken in a specific stress transaction. Only some strategies are effective, ie, they allow the
individual to effectively reduce the intensity of stress, and so, coping can be categorized into adaptive and maladaptive
strategies.9 Adaptive coping strategies decrease emotional distress and are linked with better psychological adjustment;
whereas maladaptive coping strategies are associated with more severe symptoms of psychological responses after
stressful experiences.10,11 The effectiveness of the strategy depends to a large extent on the characteristics of the stressor
or, more broadly, on the stressful situation.12,13

Coping strategies can have either protective or damaging effects on mental health. The emotion-focused (emotion
expression, rumination, self-blame) and passive coping strategies (thinking avoidance, denial, behavioral disengagement,
using alcohol, self-isolation) are usually found to have a negative impact on mental health. Problem-focused and active
coping strategies (positive thinking, acceptance, humor, planning, positive reframing, optimism, social support) most
often have a beneficial impact on mental health.14–18

It is widely believed that coping strategies play an important role in emotional responses and the development of
psychological problems during outbreaks of viral infections.19,20 Common coping strategies during previous pandemics
include problem-focused coping, seeking social support, and positive appraisal of the situation.21,22 During the first wave of
the COVID-19 pandemic, American adults most often dealt with stress through distraction, active coping, and seeking
emotional support.23 Acceptance, humor, and planning were the three most common strategies used by adults in Greece.
More dysfunctional strategies (denial, substance use, and giving up) were more rarely used.24 Some interesting research done
in Russia, Kyrgyzstan, and Peru found that the most frequently reported coping strategies for stress as a result of the COVID-
19 pandemic, measured by the Brief COPE scale, were acceptance, active coping, planning, and positive reframing. The least
frequently used coping behaviors were substance use, denial, behavioral disengagement, and religion.25

As mentioned previously, college students experience high levels of stress, also related to the pandemic, and are at
risk for stress-related mental and physical health disorders.26 It is, therefore, important to understand not only their
response to the COVID-19 pandemic but also how they cope with the stress caused by the pandemic. Undergraduate
students at small American colleges employed significantly more maladaptive coping strategies such as denial, self-
blame, and disengagement than the general population.27 American undergraduate social work students most frequently
used acceptance, venting, seeking emotional support, self-distraction, and planning, while substance use, self-blame, and
behavioral disengagement were the least used.28 In the group of Polish students studying physical education, acceptance,
then positive reframing, planning, and active coping were at the top of the hierarchy of strategies for coping with stress
during the first wave of the COVID-19 pandemic.29 The question arises as to whether the frequency of using different
strategies during the second wave of the pandemic, 8 months after its initial outbreak, was similar. No data on coping
with stress during the second wave of the COVID-19 pandemic have been found in the available literature. It can be
assumed that after 8 months, psychological adaptation to a stressful situation occurred in a significant part of students,
and the coping strategies used became more effective.

Based on the results of previous research conducted during the first wave of the pandemic, we make the following
hypothesis:

H1: During the second wave of the COVID-19 pandemic, Polish students of physical education university most often
used the following strategies: acceptance, active coping, physical activity and positive reframing.
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There are different classifications of ways to deal with stress. The earliest and simplest division relates to two goals of
coping: changing the situation and alleviating its unpleasant emotional effects, which correspond to two functions of the
coping process in the classic concept of Lazarus and Folkman.7 The theoretical approach to coping with stress by these
authors includes at least two main criteria that can become the basis for the classification of coping strategies: modality
(cognitive - behavioral) and functional criterion (problem solving - emotion regulation). However, the authors did not use
these criteria in further attempts to classify coping strategies. They relied more on empirical behavior, using factor
analysis to establish overarching categories for describing coping with stress. Carver, Scheier and Weintraub,30 the
authors of the COPE inventory, declared to base their classification on a theoretical basis. However, the strategies include
both those distinguished on the basis of the analysis of the coping process and those described in previous empirical
studies. To describe their results in more general terms, researchers often use factor analysis. In the aforementioned
studies conducted in Russia, Kyrgyzstan, and Peru, in all three countries, the coping responses were associated with the
same four coping domains: problem-focused coping, socially supported coping, avoidance, and emotion-focused
coping.25 The results suggest that during the COVID-19 pandemic, people from different countries applied the full
range of coping responses within the four universal coping factors. We suppose that the classification established by the
researchers is universal.

H2: Coping strategies combine into four domains: problem-focused coping, socially supported coping, avoidance, and
emotion-focused coping.

Findings concerning the strategies that are effective in coping with pandemic-related stress are inconclusive but
were positively related to active coping, use of emotional support, and turning to religion, and negatively related to
humor as a coping strategy in a study conducted in Germany.31 In a survey of a representative sample of adult
Austrians, Budimir, Probst, and Pieh32 found that positive thinking, active stress coping, and social support were
positive predictors for psychological quality of life and well-being, and negative predictors for perceived stress,
depression, anxiety, and insomnia. Alcohol and cigarette consumption and support in faith were positive predictors
for these mental problems. Research during Australia’s first wave of the pandemic found that positive reframing,
acceptance, and humor were associated with better mental health. Conversely, self-blame, venting, behavioral disen-
gagement, and self-distraction were associated with poorer mental health.33 It can be assumed, however, that, at least in
part, the discrepancies result from demographic and cultural differences. In our research, we adopted psychological
well-being as an indicator of the effectiveness of coping. The question is then which strategies for coping with the stress
of a pandemic are positively linked, and which are negatively linked, to student well-being during the second wave of
COVID-19.

Based on the knowledge about the effectiveness of coping with stress and the results of research on these issues
during a pandemic, we assumed that:

H3: The psychological well-being of students during the second wave of the COVID-19 pandemic is positively related to
the use of strategies such as acceptance, positive reframing, active coping and physical activity.

H4: Students’ psychological well-being is negatively related to self-blame, venting and substance use.

The study aimed to establish a hierarchy of strategies and the structure of coping with the stress of the COVID-19
pandemic by university students, any differences by gender, level, and place of study, and the relationship between
coping strategies and psychological well-being.

Materials and Methods
Study Design
An exploratory study was performed using a cross-sectional research design in November 2020, during the second wave
of the COVID-19 pandemic when the level of quarantine restrictions was high. The research was conducted using the
online anonymous survey included psychological questionnaires. Basic personal data was also collected.
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The participants willingly and voluntarily participated in the research. The online form of informed consent was
obtained from all participants included in the study. The IRB approval of the Senate Research Ethics Committee at Jozef
Pilsudski University of Physical Education in Warsaw (SKE 01–13/2021) was obtained for the study design and data
collection. All procedures were in accordance with the APA ethical standards, and the 1964 Helsinki Declaration and its
later amendments or comparable ethical standards.

Participants
The study involved 1330 students at the Jozef Pilsudski University of Physical Education in Warsaw, Poland, which
accounts for about one-third of all current students, aged 18 to 30 years (M = 20.81±1.92), and comprising 767 women
(57.7%) and 563 men (42.3%). The study covered 1036 (77.9%) bachelor’s and 294 (22.1%) master’s students studying
full-time in a large city with over 1.5 million inhabitants (n = 945; 71.1%), and in a branch in a small city with
approximately 57 thousand inhabitants (n = 385; 28.9%), of the following university majors: physiotherapy (n = 421),
physical education (n = 375), tourism and recreation (n = 188), sport (n = 142), nursing (n = 88), occupational therapy (n
= 80), and cosmetology (n = 36). In statistical analysis, the last three university majors were combined into one group
called “others”.

Measures
Strategies for Coping with Stress
The brief COPE (The Coping Orientations to Problems Experienced) inventory,30 being the Polish adaptation by
Juczyński and Ogińska-Bulik,33 was used. The scale consists of 28 statements with a 4-point response format (from 0
- I almost never do this to 3 - I almost always do this) and measures the frequency of use of 14 coping strategies. The
Polish version is characterized by satisfactory reliability and validity.

The scale was completed with two statements regarding the use of physical activity as a coping strategy (I exercise
intensively, run, and cycle, to feel better; I engage in sport/physical activity to not think about the problem). The
instructions asked respondents to answer what they did to cope with the stress caused by the COVID-19 pandemic. The
original format of the responses has been retained.

In our study, half-reliability coefficients were calculated (Spearman-Brown coefficient 0.740; Guttman split-half
coefficient 0.734), and Cronbach’s alpha coefficients lower than 0.600 were obtained for the following scales: Doing
something else 0.304; Venting 0.384; Humor 0.512; Acceptance 0.570; Active coping 0.584. Cronbach’s alpha
coefficients were the highest in the case of Substance use 0.921; Turning to religion 0.868; and Physical activity
0.864.

Psychological Well-Being
The short version of the Psychological General Well-Being Index35 was used. The PGWBI is a measure of the level of
subjective psychological well-being and its short version consists of six items measuring: anxiety - Have you been
bothered by nervousness or your “nerves” during the past month?; Vitality - How much energy, pep, or vitality did you
have or feel during the past month?; I felt tired, worn out, used up, or exhausted during the past month; Depressed mood
- I felt downhearted and blue during the past month; Self-control - I was emotionally stable and sure of myself during the
past month; Positive well-being - I felt cheerful, lighthearted during the past month. The answers were given on a 6-point
Likert scale. The coefficients for the English version of Cronbach’s alpha in the different studies were all above 0.80,
thereby showing acceptable reliability, as well as when compared to the original instrument in full length (22 items).36

Cronbach’s alpha for the Polish version used in our research was 0.853.

Statistical Analysis
Three-way analysis of variance was used to determine the differences between men and women, people studying in the
capital and a small town, and at the level of bachelor’s and master’s. The relationships between the variables were
determined using r Pearson’s correlation coefficients. Exploratory factor analysis using the principal components method
with VARIMAX rotation and Kaiser normalization was performed to identify the second-degree factors of the Brief
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COPE Scale. Stepwise regression analysis was used to determine predictors of psychological well-being during the
pandemic.

Results
Coping Strategies
Table 1 presents the descriptive statistics of students’ results on the Brief COPE Scale. Respondents declared that they
most often used the acceptance strategy (submitting to the reality of the situation). High in the hierarchy was also the
strategy of doing something else (engaging in other activities so as not to think about the event). Active coping (active or
direct actions to overcome a stressful situation) was ranked third. Taking up physical activity to deal with stress was
ranked fourth; we can treat this strategy as avoidance (I practice so as not to think about stress) or emotional (I exercise
to relieve tension caused by a pandemic). Seeking emotional support (looking for empathy and understanding from
others) was ranked fifth.

Students least often declared substance use (using alcohol, drugs, or medications to distract from a stressful situation),
denial (refusing to believe what happened), and turning to religion (appealing to God, faith, religion, or meditation for
help) strategies.

Data on the comparison of strategies for coping with stress depending on gender, place of study, and level of study
(bachelor vs master) are available in the Supplementary Material (Table S1).

Gender
The frequency of using nine coping strategies differed significantly depending on gender. Female students reported more
frequent use of many strategies: seeking emotional and instrumental support (asking others for advice, help, or
information), venting (expressing negative emotions), doing something else, denial, behavioral disengagement (refusing
to actively deal with the stress), and planning (thinking about how to deal with a difficult situation). Men obtained higher
scores on only 3 scales: physical activity, humor (making jokes and laughing about the situation), and substance use. The

Table 1 Brief COPE – Descriptive Statistics

Coping Strategies M SD Rank

Acceptance 2.06 0.701 1

Doing something else 1.76 0.731 2

Active coping 1.68 0.700 3

Physical activity 1.67 0.951 4

Seeking of emotional support 1.70 0.849 5

Positive reframing 1.63 0.816 6

Planning 1.45 0.781 7

Venting 1.36 0.732 8

Seeking of instrumental support 1.31 0.844 9

Humor 1.19 0.752 10

Self-blaming 1.06 0.912 11

Behavioral disengagement 0.82 0.709 12

Turning to religion 0.77 0.914 13

Denial 0.73 0.801 14

Substance use 0.55 0.808 15
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size of the effect was greatest for seeking emotional and instrumental support and venting, but in these cases, the effect
was also only weak.

Interestingly, gender did not differentiate the scores in the most frequently used acceptance strategy, and strategies
being quite high in the hierarchy: active coping, planning, and positive reframing (reappraising a stressful situation in
a positive way).

Place of Study
The differences in the frequency of using pandemic stress coping strategies depending on the place of study were less
numerous. People studying in a small town more often used the strategy of denial and turning to religion. Students from
a large city used the acceptance strategy significantly more often. In all cases, the effect size was small.

Study Level
The results of the analysis of variance show significant differences in the frequency of using seven coping strategies.
Master’s students reported more frequent use of the planning, active coping, acceptance, positive reframing, seeking
emotional support, and turning to religion strategies. Bachelor’s students used denial more frequently. In all cases, the
effect size was small.

Interactions Between Variables
Only three statistically significant interactions with a small effect were found. In the case of substance use and behavioral
disengagement, this occurred between the place of study and the level of studies (SeeSupplementaryMaterial; Figures S1 andS2).
Among those studying in a large city, master’s students were more likely to use both strategies, and among those studying in
a small city – bachelor’s students. At the first level of studies, both strategies were more often used by students from a small city,
while at the second level - from a large city.

In the case of acceptance, there was a statistically significant difference between gender and place of study
(Figure 3S; Supplementary Material). Among men, students from a small town achieved higher results, and the results
of women were similar. Among people studying in a large city, men obtained slightly higher results, and among students
from a small town - women. However, the size of the effect was small.

Coping Strategies and Psychological Well-Being
The strongest relationships were noted for the self-blaming (criticizing and accusing oneself) (r =.-.484; p < 0.001),
behavioral disengagement (r = −0.393; p < 0.001), and venting (r = −0.300; p < 0.001) strategies. Frequent use of these
strategies negatively correlated with psychological well-being. Substance use (r = −0.190; p < 0.001), denial (r = −0.183;
p < 0.001), and doing something else (r = −0.181; p < 0.001) were also negatively correlated with psychological well-
being. The correlation coefficient for seeking instrumental support (r = −0.075; p = 0.006) had the same sign, but
a smaller value. Psychological well-being was positively correlated with positive reframing (r = 0.272; p < 0.001),
physical activity (r = 0.261; p < 0.001), acceptance (r = 0.205; p < 0.001), humor (r = 0.180; p<0.001), and active coping
(r = 0.132; p < 0.001). The correlation coefficients were higher in the case of maladaptive strategies, negatively related to
psychological well-being.

The Structure of Coping with the Pandemic
Second-Degree Factors of the Brief COPE
In order to determine the structure of coping with the pandemic in the studied group of students, exploratory factor
analysis was performed using the principal components method with VARIMAX rotation and Kaiser normalization. The
Kaiser-Meyer-Olkin measure of the adequacy of the sample selection (KMO = 0.763), and the Bartlett sphericity test
(chi2 = 4639; p <0.001) confirmed the advisability of conducting factor analysis. Four second-degree factors were
distinguished, explaining 55.1% of the total variation. The matrix of rotated components is provided in the
Supplementary Material (Table S2).

The first factor, explaining 22.4% of the common variation, is made up of 5 strategies (factor loadings are given in
parentheses): behavioral disengagement (0.730), self-blaming (0.689), denial (0.653), substance use (0.633), and venting
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(0.538). They are emotional and avoidant in nature. In the light of the results of the previous research discussed in the
introduction, all these strategies can be considered maladaptive, which is why we have called this factor maladaptive
coping. The second factor, which we called coping by seeking support, covers three strategies: seeking instrumental
(0.854) and emotional (0.812) support, and turning to religion (0.337) and explains 16.4% of the common variance. The
third factor includes four strategies: active coping (0.742), physical activity (0.736), planning (0.579), and doing
something else (0.434) and explains 8.4% of the common variance. These strategies are related to taking different
actions or planning them, so we propose calling this factor coping by actions. The last and fourth factor, called coping by
positive reappraisal, explains 7.9% of the variance and includes 3 cognitive strategies related to the acceptance and
positive interpretation of the situation: humor (0.794), acceptance (0.607), and positive reframing (0.572). We treat these
factors as the domains of coping with the stress of the COVID-19 pandemic.

Coping Domains
In order to compare the frequency of using different coping domains, the sum of points in the items making up
a given second-degree factor was divided by their number, thereby obtaining indicators ranging from 0 to 3. The table
presenting the descriptive statistics for the second-degree factors in the entire study group, and by gender, level of study,
and place of study, is available in Supplementary Material (Table S3).

The hierarchy of coping domains, determined on the basis of group means, is as follows: 1. Coping by actions (M =
1.64±0.548); 2. Coping by positive reappraisal (M = 1.63±0.539); 3. Coping by seeking support (M = 1.26±0.651); 4.
Maladaptive coping (M = 0.90±0.534).

The differences by gender, place, and level of study were small. Women obtained slightly higher scores in coping by
seeking support and maladaptive coping, master’s students obtained higher results in coping by actions, by positive
reappraisal, and by seeking support. In all cases, the size of the effect was small.

Coping Domains and Psychological Well-Being
Table 2 shows the correlation coefficients between coping domain and psychological well-being. All domains were
correlated with each other at the level p < 0.001. The only negative and slight correlation was between maladaptive
coping and coping by positive reappraisal. The strongest but only moderately positive relationship occurred between
coping by actions and by seeking support as well as by positive reappraisal. The remaining correlations were weak.

A negative, moderate correlation was found between psychological well-being and maladaptive coping. Coping by
positive reappraisal correlated positively with psychological well-being and was slightly weaker. The positive correlation
for coping by actions was statistically significant but very small. Only coping by seeking support did not correlate
significantly with psychological well-being.

The regression analysis results for psychological well-being are shown in Table 3. The importance of the domains of
coping with stress as predictors of psychological well-being was confirmed. The strongest negative predictor was
maladaptive coping. Both positive predictors of coping by positive reappraisal and by actions were less predictive for
the psychological well-being of students during the second wave of the COVID-19 pandemic. Additionally, gender was

Table 2 Correlations Between Coping Domains and Psychological Well-Being (Pearson’s r)

Variables Maladaptive
Coping

Coping by Seeking
Support

Coping by
Actions

Coping by Positive
Reappraisal

Maladaptive coping 0.215* 0.142* −0.098*

Coping by seeking support 0.361* 0.247*

Coping by actions 0.330*

Psychological well-being −0.464* 0.005 0.096* 0.310*

Note: * p < 0.001.
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introduced into the equation. Greater psychological well-being is to be expected in men than in women. The coefficient
of determination reached a value of 0.330.

Discussion
A pandemic is a universal stressor and causes a sense of helplessness together with the loss of a general sense of security and
limits meeting various basic needs, including protection, stability, and the ability to anticipate the future. Thus, effective
coping with stress is of particular importance.19,20 During the second wave of the COVID-19 pandemic, young Polish adults
studying at the University of Physical Education (PE) most often dealt with stress through acceptance, doing something else,
active coping and physical activity. A positive reframing was ranked sixth. The first hypothesis: During the second wave of
the COVID-19 pandemic, Polish students of physical education university most often used the following strategies:
acceptance, active coping, physical activity and positive reframing was thus confirmed. This is partly in line with the results
of studies on adults during previous epidemics.21,22 During the current pandemic, distraction and active coping were the most
commonly used strategies by American adults,23 acceptance, humor, and planning were preferred by adults in Greece,24

while acceptance, active coping, planning, and positive reframing by respondents in Russia, Kyrgyzstan, and Peru25. Despite
some differences, the results of studies carried out in different countries seem to be similar.

The acceptance strategy that was most often used by our students, is to accept the situation and learn how to live in it
without trying to change it. Polish elite athletes and PE students practicing sports most often used this strategy in coping with
stress during the first wave of the COVID-19 pandemic.29 The acceptance strategy came seventh in terms of the frequency of
use by PE students surveyed in 2012–2014.37 Thus, in a pandemic situation, Polish students used the acceptance strategy more
often than their peers few years earlier in a non-pandemic situation. Acceptance seems like the right way to deal with stress
when the situation is beyond the control of the individual, such as in a pandemic. If it is not possible to change the situation,
adaptation requires an autoplastic reaction (ie a change in the subject).

Doing something else (a form of distraction) was the second most used coping strategy. In the research on Polish PE
students conducted during the first wave of the pandemic, this strategy came in fifth place,29 and in studies of PE students
in non-pandemic conditions – sixth.37 We do not have data on the coping strategies preferred by students we have
surveyed in non-pandemic conditions, so we cannot check whether the change in the rank of the distraction strategy is
related to adaptation to the stress of the pandemic. However, we suppose that it is. It is believed that cognitive and
behavioral avoidance strategies are adaptive in uncontrolled situations such as a pandemic.13

Active coping was the third most used strategy by our students. This strategy was most often used by students
surveyed by Juczyński and Ogińska-Bulik34 and Guszkowska et al37 in non-pandemic conditions. During the first wave

Table 3 Predictors of Psychological Well-Being – Stepwise Regression Analysis

Step Predictor β R2 F; p ΔR2 F; p

1. Maladaptive coping −0.464 0.215 364.55; <0.001

2. Maladaptive coping −0.438 0.285 265.80; <0.001 0.071 131.29; <0.001

Coping by positive reappraisal 0.267

3. Maladaptive coping −0.412 0.325 213.88; <0.001 0.040 78.85; <0.001

Coping by positive reappraisal 0.254

Gender (M=1; F=2) −0.202

4. Maladaptive coping −0.427 0.330 164.65; <0.001 0.006 11.75; 0.001

Coping by positive reappraisal 0.225

Gender (M=1; F=2) −0.203

Coping by actions 0.083
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of the pandemic PE students used it less frequently.29 Perhaps they were in the “shock phase” and were trying to
cognitively process a new experience, which resulted in frequent use of positive reframing and planning. After a few
months, these cognitive strategies were used less frequently and supplemented by concrete actions, reducing the risk of
infection (active coping). In American undergraduate social-work students, the use of self-distraction and active coping
increased, while denial decreased with the first month of transition to remote learning.28

Previous research indicates that such problem-focused and active strategies as acceptance, planning, positive
reframing, and active coping are adaptive and maintain mental well-being in stress transactions,14–18,22 also during the
COVID-19 pandemic.31–33 This is confirmed by the results of our research. Psychological well-being was positively
correlated with positive reframing, acceptance, and active coping which confirms our third hypothesis: The mental well-
being of students during the second wave of the COVID-19 pandemic is positively related to the use of strategies such as
acceptance, positive reframing, active coping and physical activity. In previous studies of Polish athletes - potential
Olympians, positive reframing was the only coping strategy improving the mood during the COVID-19 pandemic.38

Physical activity was the fourth most frequently used strategy for coping with the stress of the COVID-19 pandemic
by students we surveyed. This strategy was more often used by male students and positively correlated with psycholo-
gical well-being. Other studies confirm the psychological benefits of exercise during a pandemic. Undergraduate social
work students in the United States rated exercise as an effective way of coping with the stress of the pandemic.28

Exercise and fitness activities such as jogging, cycling, and indoor exercising were perceived as effective ways of coping
with pandemic stress by Australian medical students.39 On the other hand, physically inactive Turkish students
experienced greater stress, and physical inactivity significantly predicted higher perceived stress.40 The belief that
physical exercise is a very effective means to calm down during the pandemic was a protective factor against stress in
French university students.41 Home-based physical activity acted as a protective factor during confinement in university
students in Panama.42 Similar conclusions can be drawn from studies of the general population.43,44 The data from
16,137 individuals from 99 different countries show that people who exercised almost every day during COVID-19
pandemic had the best mood, regardless of their pre-pandemic physical activity. Those who were inactive pre-pandemic
and slightly increased their physical activity during the pandemic reported mood similar to those who remained inactive
during the pandemic. Those who reduced their exercise frequency during the pandemic reported worse mood compared
to those who maintained or increased their pre-pandemic exercise frequency.45

Regardless of when the measurement was made, substance use, denial, and behavioral disengagement were the lowest
in the hierarchy of coping strategies of students from the University of Physical Education.29,37 These strategies are
usually considered maladaptive,14–18 also as a way to cope with the stress of the COVID-19 pandemic.31–33 This is
confirmed by the negative correlations we have established between psychological well-being and substance use and
denial. It is worth noting that the negative correlations of self-blaming, behavioral disengagement, and venting were
stronger, suggesting that these strategies are particularly maladaptive in coping with pandemic stress by university
students. These results support our fourth hypothesis: Students’ mental well-being is negatively related to self-blame,
venting and substance use.

Self-blaming, substance use, and behavioral disengagement were also most strongly related to the decline in mood
during the first wave of the COVID-19 pandemic in Polish potential Olympians.38 Similar results in the Australian
population were obtained by Gurvich et al,33 who studied the relationship between coping strategies and mental health.
Of course, in the case of correlation, it is impossible to say what is the cause and what is the effect. It is possible for the
person experiencing a depressed mood or anxiety to withdraw from the action as well as to try to vent emotions. On the
other hand, withdrawing from the activities can further depress the mood, and venting negative emotions can exacerbate
them. It is the same with the relationship between self-blaming and mental health, especially depression.13,21

Based on the obtained results, it can be concluded that when confronted with the stress of the pandemic, the studied
sample of young adults, as a whole, used adaptive coping strategies. Did the frequency of using coping strategies differ
by gender? Although significant differences between men and women were observed in most coping strategies, the effect
size was small or even negligible. Interestingly, there were no differences in the most commonly used strategies
(acceptance, active coping, positive reframing, planning). Female students seem to use a variety of strategies more
frequently than men, especially those that are emotional and supportive (venting, seeking emotional and instrumental
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support), but also maladaptive (denial, behavioral disengagement). Male students more frequently used only three
strategies: physical activity, humor, and substance use. The differences we identified, at least in part, may have been
due to the fact that women are more likely to report coping with stress.13 Moreover, seeking support and help is a part of
the social role of women. The lower tendency of men to seek or use the available social support in order to cope with
stress is explained by fear of being negatively judged.46

Similar gender differences were found during the first wave of the pandemic in the group of Polish PE students.29 In
Pakistan, male students were observed to use planning and humor more frequently, while self-distraction, acceptance, and
religious coping less frequently than female students.47 Also in the general population in the United States23 and
Greece,24 the differences between women and men in coping with the pandemic stress were similar. Polish PE male
students surveyed in 2012–2014 clearly preferred task-oriented strategies, while female students preferred to look for
support (instrumental and emotional) and placed higher importance on focusing on and venting of emotions.37

The level of studies also significantly differentiated strategies for coping with the stress of the COVID-19 pandemic.
Master’s students reported more frequent use of proactive and cognitive strategies such as planning, active coping,
acceptance, and positive reframing as well as supportive ones like seeking emotional support and turning to religion.
Bachelor’s students used denial more frequently. Strategies used more frequently by higher-level students appear to be
more adaptive, probably due to their greater life experience. More use of maladaptive strategies and less use of adaptation
strategies has also been found in younger students in Pakistan.47 Huang, Lei, Xu, Liu, and Yu48 found that nursing
students were less proactive in using problem-focused coping during the COVID-19 outbreak than nurses, which may
have been due to their having less life and professional experience. In a study of a Greek general population, the use of
planning and religious coping increased with age, while instrumental support decreased. Denial showed a U-type
association with increased use by both the young (18–23) and the elderly.24 Voronin et al,25 in a cross-cultural
comparison of Russia, Kyrgyzstan, and Peru, found that regardless of the country, older participants reported higher
active coping, planning, turning to religion, and lower mental disengagement and venting. It is worth noting that in
a study by Skapinakis et al,24 and Voronin et al,25 the age variance was significantly greater than in the studies on
students.

The results of the factor analysis do not support the second hypothesis that coping strategies combine into four
domains: problem-focused coping, socially supported coping, avoidance, and emotion-focused coping as were found by
Voronin et al25 during the COVID-19 pandemic in Russia, Kyrgyzstan, and Peru. In our research, four second-degree
factors were distinguished in the Brief COPE inventory: maladaptive coping (behavioral disengagement, self-blaming,
denial, substance use, and venting), coping by seeking support (seeking instrumental and emotional support and turning
to religion), coping by actions (active coping, physical activity, planning, and doing something else), and coping by
positive reappraisal (humor, acceptance, and positive reframing).

The factor structures of the Brief COPE questionnaire obtained in the previous studies differed. In non-pandemic
conditions, Hastings et al49 established a four-factor structure for Brief COPE including: active avoidance coping (self-
blaming, behavioral disengagement, substance use, venting of emotions, and a statement from the distraction scale),
problem-focused coping (active coping, planning, seeking social support, and an element from seeking emotional
support), positive coping (humor and positive reframing, and one item each from the acceptance and emotional support
scales), and religious/denial coping. Skapinakis et al,24 in a study of adult people during the COVID-19 lockdown in
Greece, derived two broad factors, positive/active factor, composed of 5 coping strategies (acceptance, humor, planning,
positive reframing, and active coping), and a supportive/distractive factor composed of 4 coping strategies (doing
something else, venting, emotional support, and instrumental support). The remaining four strategies (religion, denial,
substance use, and behavioral disengagement) did not load clearly either of these two factors.

The greatest consistency of the results can be seen in the factor named by us coping by positive reappraisal, by Hastings
et al49 – positive coping, and by Voronin et al25 – emotion-focused coping. Also, the factor Hastings et al49 called active
avoidance coping is similar to our factor called maladaptive coping. Previous research indicated that strategies that made up
the factor of maladaptive coping were indeed maladaptive, also in a pandemic situation.14–18,22,31–33,50 Also in the group we
studied, this factor correlated negatively and most strongly with psychological well-being and was its strongest and negative
predictor.
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Coping by positive reappraisal correlated positively and moderately with psychological well-being and was a positive
predictor, as was positive/active coping identified by Skapinakis et al.24 Agha,50 on the other hand, did not find any
relationships between the factor of positive coping distinguished by Hastings et al49 and depression, anxiety, and stress in
people living in lockdown during COVID-19 in Saudi Arabia.

Coping by actions was poorly but positively related to the psychological well-being of the students we studied. In
a representative sample for Austria,32 active coping was a negative predictor for stress, depression, anxiety, and insomnia
as well as a positive one for well-being. In contrast, in a group of Chinese nurses and nursing students, problem-focused
coping was a positive predictor of anxiety and fear, but it did not allow for the prediction of sadness and anger during the
COVID-19 outbreak.48 Based on a review of stress research from previous pandemics, Chew et al21 concluded that the
use of problem-focused strategies such as problem-solving should predict better adjustment in controllable situations,
while emotion-focused strategies such as avoidance and denial would be favored in uncontrollable situations.

Coping by seeking support did not correlate with psychological well-being and was not its predictor. Similar results
were obtained by Gurvich et al33 in a study of Australian residents during the first wave of the COVID-19 pandemic.
When examining a representative sample of adult Austrians, Budimir et al32 concluded that social support was a positive
predictor of quality of life and well-being, and a negative predictor of perceived stress, depression, anxiety, and
insomnia. Issues concerning the effects of different ways of coping with pandemic stress on mental health require
further research.

Limitations
This study has certain limitations. Only students from one university were examined, so the possibility to generalize the
results is limited. In order to determine whether the observed relationships and differences are characteristic for students
of other majors and specializations, as well as for young adults in general, further research is required.

The study design was cross-sectional, so we have obtained data about relationships between coping strategies and
psychological well-being, not about the cause-effect dependencies. Of course, no experimental research is possible when
assessing the effectiveness of the preferred strategies for coping with the stress of a pandemic.

As a result of the research, we only obtained self-reported data that may be affected by social desirability bias. In the
group of PE university students, it may lead to underreporting the frequency of substance use or overreporting physical
activity frequency as a coping strategy.

The lack of norms for Brief COPE inventory in the Polish population made it impossible to precisely interpret the
results; they could only be compared with the average results of university students obtained in the process of culturally
adapting the Brief COPE inventory, and in previous research of PE students in non-pandemic conditions and during the
first wave of the COVID-19 pandemic.

Conducting research via the Internet made it necessary to use the shortest and simplest versions of the measurement
scales. Probably, the use of the full version of COPE and PGWBI would provide more interesting data on the preferred
ways of coping with the stress of the COVID-19 pandemic by Polish students, the factors differentiating these
preferences, their effectiveness in maintaining psychological well-being, and the structure of the coping process.

Despite these limitations, we hope our research helps in increasing our understanding of how university students
coped with stress during the second wave of the COVID-19 pandemic.

Conclusion
Our findings show that young adults studying at the university of physical education in Poland used adaptive strategies to
cope with stress during the second wave of the COVID-19 pandemic, preferring acceptance, doing something else, and
active coping. Like the inhabitants of other, mainly European countries, as well as Polish students in non-pandemic
conditions, and during the first phase of a pandemic, they declared that they least often used strategies commonly
considered maladaptive (denial, substance use, behavioral disengagement). It seems that female students used a variety of
strategies more than men, especially that are emotional and supportive, but also maladaptive in nature. This may be partly
because women are more likely to admit that the situation is difficult and requires coping with stress.
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While the gender differences in coping with pandemic stress are quite similar across cultures and conditions, the
relationship between coping strategies and age requires further research, taking into account intercultural differences.

In light of the results of the research conducted so far, it can be concluded that the structure of coping with various
stressors is to some extent similar, but also partially dependent on the nature of the stressor and cultural factors. The
comparison of the results of studies conducted during the COVID-19 pandemic in different populations suggests that the
effectiveness of individual coping styles may vary depending on the environmental and cultural factors.
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