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Summary

Aim. Students have been indicated as an at-risk group for developing poorer psychological
responses and decreased well-being during the COVID-19 pandemic. The aim of the study
was to observe a trajectory of lifestyle changes and its impact on mental health in longitudinal
perspective as well as explore the coping strategies used by students during the pandemic and
their possible mediating effect on psychopathological symptoms.

Material and methods. Data were collected via an online survey addressing behavioral
changes that occur during the pandemic, as well as psychopathological and PTSD symptoms.
It was conducted among university students at two time-points May and June 2020 as well as
June and October 2021 with a pooled total number of participants n = 2,010.

Results. the studied population of Polish university students has experienced significant
behavioral and psychological changes due to the COVID-19 pandemic which remained in-
fluential after over a year into the crisis.

Conclusions. All of the variables associated with worse mental health in the beginning of
the pandemic remained significantly related to higher psychopathology and PTSD symptoms
over a year later. Partial mediations were observed between all of the explored coping strate-
gies, behavioral changes and psychopathological symptoms.

Key words: COVID-19, coping styles, psychopathology.
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Introduction

Ever since the COVID-19 outbreak in late 2019, studies have been conducted
on population’s mental health revealing growing evidence on its deterioration due
to the pandemic’s immediate and direct as well as indirect consequences [1]. Many
researchers reported anxiety, depression, sleep deprivation, and negative changes in
daily routines, to name just a few [1, 2]. What is important, the COVID-19-related
confinement led to many negative consequences among individuals as well as specific
groups.

Students have been indicated as one of the groups that manifested a tremendous
prevalence of psychiatric symptoms and lifestyle changes that led to poorer psycho-
logical well-being response to the observed changes [3—6]. In Australian research,
68% of students reported worsened mental health due to COVID-19-related con-
finement [7]. Likewise, a Polish study reported psychiatric symptoms and poorer
psychological well-being in over 78% of researched university students at the time
of a prolonged online learning period brought forth by the pandemic [8]. Among
the most manifested psychiatric symptoms studies listed: anxiety, depression and
insomnia. Abrupt lifestyle changes have proven to largely contribute to their occur-
rence. Those changes were often associated with abandonment of the pre-COVID
daily routine [9, 10], a decrease in physical activity [11, 12], an increase in seden-
tary behaviors [11, 13], job-related worries and employment status [13], worsened
eating behaviors [14, 15], giving-up a sleeping schedule [14], and loss or decrease
of social relationships resulting from strained social distancing [16]. Those effects
on university students have been reported irrespective of country or the stage of
education [16]. The prolonged pandemic and the possible recurrence of restrictions
required a long-term adaptation in the student population, who were forced to adapt
to changes resulting from COVID-19 restrictions and worried about their future
[17]. In a US study it has been reported that students are anxious about an array of
concerns, including delayed graduations, possible job loss or difficulties to find one
and that they expect to earn less by the time they turn 35 in comparison to their peers
who had graduated before the COVID-19 pandemic [18].

Furthermore, if previous studies did not sufficiently call for attention in terms of
need for psychosocial interventions among university students in order to confine the
negative effects of COVID-19-related stress and lifestyle changes, further threats must
be considered. A meta-analysis on severe acute respiratory syndrome (SARS) and
Middle East respiratory syndrome (MERS) by Rogers et al. (2020) [19] showed that
psychiatric symptoms often develop or manifest themselves at the post-illness stage
following acute infection. Those results concerned symptoms of post-traumatic stress
disorder, anxiety and depression with 32.2%, 14.9% and 14.8% symptom rate respec-
tively, after surviving the illness and/or confinement related to it. Consequently, the
possibility and rate of delayed as well as prolonged negative psychological responses
among university students in times of COVID-19 must be examined.
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So far, few longitudinal studies on university students’ mental health changes
during COVID-19 pandemic have been conducted around the world. Those carried
out reported evident increase in anxiety and depressive symptoms among university
students in China [3], India [6] and the United States [18, 19].

Coping is a term that can be briefly described as “the ongoing behavioral, cogni-
tive and emotional process of managing stress and the negative effects — biological,
psychological, and social — it can have on people’s lives” [20, p. 596]. Specific cop-
ing strategies include a variety of behaviors people employ in reaction to a perceived
stressor in order to meet the demands of the situation (e.g., problem solving, cogni-
tive restructuring, venting, distraction, avoidance, wishful thinking, seeking social
support, denial, substance use, etc.). In literature those specific coping strategies are
typically grouped into problem-focused strategies, action-oriented strategies and
emotion — as well as avoidance-based strategies [20], where the latter are typically
considered less beneficial and associated with various negative outcomes, such as
higher stress anxiety and depression [21]. Problem-oriented, active coping strategies
on the other hand have been linked to quality of life and psychological well-being [22].
Coping strategies have also been the subject of research addressing the impact of the
COVID-19 pandemic on psychological variables, identifying correlations between
the preferred coping style and levels of psychopathological and PTSD symptoms
[24], as well as pointing towards a beneficial effect of problem-focused coping on
lowering pandemic-related stress [24].

The aim of our study was to follow-up the results obtained in our previous cross-
sectional study of and to measure the persistence of mental health problems related to
lifestyle changes among university students in Poland, as well as to observe a trajec-
tory of lifestyle changes and its impact on mental health in longitudinal perspective.
Another objective of the study was to explore the coping strategies used by students
during the pandemic and their possible mediating effect on the experienced psycho-
pathological symptoms.

1. Materials and methods
1.1. Study design

The cross-sectional observational study was conducted via Computer Assisted
Web Interviewing (CAWI) in two waves of the pandemic — May and June 2020 as
well as June and October 2021. The online survey was distributed among university
students in Poland, with the use of social media, university websites and institutional
help. All students who declared they were actively involved in a masters, bachelor’s
or PhD program at the time of data collection were eligible. All of the collected data
was anonymous and informed consent was obtained from all participants. The first
data collected between May and June 2020 (group A) were analyzed and some of
the results were previously published, hence they are not included in the results
section of this paper. The second data collection with the use of the same measure-
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ments was conducted over a year later — between June and October 2021 (group
B, n = 995) — aimed at the same group and with the use of the same distribution
channels. However, while it did not directly address the same students, it cannot be
considered as follow-up.

The first part of the analysis focuses on reporting new data regarding pandemic-
related behavioral changes and psychopathological symptoms among the participants
from group A and B. The second part of the study includes an analysis of coping
strategies employed by this population and their influence on behavioral changes as
well as psychopathological symptoms and uses pooled data from both groups (A and
B, n=2,010) at both timepoints. At both data collection points, to address the pos-
sibility of adverse emotional reactions to triggering subject matter in the survey and/
or general negative emotional responses due to the prolonging COVID-19 crisis the
participants were offered an opportunity to receive free psychological counselling,
following participation. The study was conducted according to the guidelines of the
Declaration of Helsinki, and the study protocol was approved by the Ethics Committee
at the Wroclaw Medical University in Poland (no. 309/2020).

1.2. Participants

The studied group included 995 participants. 553 were female (55.58%) and 442
were male (44.42%). The mean age in the study group was 22.54 + 3.35 years and all
of'the respondents were university students, mostly distributed between 1% and 2™ year
(n =417, 42.86%), as well as 3" or 4" year (n = 411; 42.24%), the remaining 14.9%
were either 5%, 6™ year or PhD students. A detailed description of the demographic
characteristics of the group can be found in Table 1.

Table 1. Demographic characteristics of the study sample (n = 995)

DEMOGRAPHIC CovID-19

Sex n % n %

Male 442 44.42 Infected

Female 553 55.58 Yes 157 15.78

Age Mfaan 22.54, 8D (3.35), No 838 842
median 22.00 (21.00, 23.00)

Place of residence Quarantined

<100 thousand 407 40.90 No 796 80.81

>100 thousand 588 59.10 Yes 189 19.19

Employment Unknown 10

Unemployed 543 54.57 Quarantined family member

table continued on the next page
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Employed 452 4543 Yes 84 8.44
Source of income No M 91.56
Partner 20 2.01 Death in family

Family 700 70.35 No 850 85.43
Self-supportive 275 27.64 Yes 145 14.57
EDUCATION

Field of study Year

Medical 63 6.33 1st& 2m 417 42.86
Technical 378 37.99 39 or 4" 41 42.24
Other 554 55.68 5 or 61 145 14.9
Full-/part-time Other 22

Full-time 887 89.15

Part-time 108 10.85

1.3. Measures

The entire online survey consisted of three sections:

(1)
@)

€)

Demographic data (see: Table 1).
Data on behavioral changes that resulted from the pandemic were col-
lected with the help of a questionnaire specifically designed for this study.
The questionnaire was previously tested (data collection in group A) and
achieved a satisfactory Cronbach’s alpha of o = 0.701. The items referred to
previously established risk factors (e.g., an ability to maintain an everyday
routine despite the circumstances, a decrease in physical activity, changes in
relationships, eating habits, increased substance use, etc.). Sample items in
this section included: “Were your able to keep your everyday routine during
the pandemic?”, “During the pandemic, have you noticed you neglect your
[hygiene, meals, interests] more than usual?”, “Has the average time you spend
on [sleep/physical activity] changed during the pandemic?”.
Psychometric instruments to assess the level of psychopathological symptoms
(General Health Questionnaire, GHQ-28) and post-traumatic stress (Impact of
Events Scale Revised, IES-R). Cronbach’s alpha for this section was GHQ-28
o =0.96; IES-R a = 0.86.
— The General Health Questionnaire (GHQ-28) [25] consists of 28-items
and 4 subscales: “Somatic symptoms”, “Anxiety and insomnia”, “Social
dysfunction”, and “Severe depression”. The items are rated on a 4-point
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Likert scale, from 0 (“not at all”’) to 3 (“much more than usual”’). The max-
imum score is 84 and higher scores are considered indicative of higher
levels of psychopathology. In this study, the cut-off score for psychologi-
cal distress was above 24 points.

— The Impact of Events Scale Revised (IES-R) [26] consists of 22 items
rated on a 5-point Likert scale. It is designed to assess the perceived
level of stress experienced in the context of a specific traumatic event.
The questionnaire addresses 3 dimensions diagnostically associat-
ed with post-traumatic stress disorder (PTSD) symptoms: intrusions,
arousal and avoidance. In this study, the cut-off score for PTSD symp-
toms was above 26 points, which indicates a moderate or severe impact
of the event.

— The Coping Orientation to Problems Experienced Inventory (Brief-
COPE) [27] is a self-administered questionnaire consisting of 28 items.
The items refer to the typical reactions presented by the respondent in re-
sponse to a stressful situation. The answers are then grouped into strate-
gies and indicate the dominant coping strategy (or strategies) in dealing
with stressful events.

1.4. Data analysis

Descriptive statistics (mean, standard deviation, median, and quartiles or counts
and percentages) were used to calculate variables (demographic and clinical) and GHQ
and IES-R scores. Differences in GHQ or IES-R between questionnaire responses
were assessed using the Mann—Whitney test and Kruskal-Wallis test with the Holm
correction for multiple comparisons. Additionally, effect sizes » (for Mann—Whitney
test) or eta squared (for Kruskal Wallis) were reported. The relationship between high
psychological distress score and questionnaire responses was performed using y? test
for independence. Mediation analysis of GHQ, IES-R scores and coping strategies was
performed using structural equation modeling. All analyses were performed in R for
Windows, version 4.3.1 (R Foundation for Statistical Computing, Vienna, Austria).
Mediation was performed using Lavaan package [28]. P <0.05 was selected as the
significance threshold.

2. Results

2.1. Correlations between psychopathological (GHQ-28) and PTSD (IES-R)
symptoms and behavioral changes that occurred during the pandemic (n = 995)

All of the questionnaire items relating to the pandemic-induced behavioral changes
were significantly correlated with psychopathological as well as PTSD symptoms.
The respondents who declared they were unable to maintain their everyday routine
during the pandemic experienced significantly higher psychopathological symptoms
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than those who were able to maintain it (M = 38.43; SD = 18.52; p <0.001, moderate
effect size). They were also the majority of the sample (50.45%). In this group 74% of
respondents also scored above cut-off score for psychological distress (2, p <0.001).
As this was the only questionnaire item phrased positively — a “yes” answer was
favorable in terms of mental health. For the remaining items “yes” was indicative of
the onset of a maladaptive behavior and therefore significantly correlated with higher
GHQ scores. Behaviors which were related to significantly higher psychopathologi-
cal symptoms included: an increase in alcohol and tobacco consumption, end or de-
terioration in partner relationships, the onset of sexual dysfunctions, changes in food
intake or sleeping patterns as well as a decrease in physical activity. The observed
effect sizes were considered small. Among the students who increased alcohol and
tobacco consumption, experienced an end or deterioration in their relationship with
their partner or the onset of a sexual dysfunction, more than 80% also scored above
cut-off score for psychopathological distress (80%, 83%, 80% and 83% respectively).
The behavioral changes that were most common in the studied group concerned changes
in food intake (66.13%), changes in sleeping patterns (68.84%) as well as a decrease
in physical activity (57.49%). For detailed results see Table 2.

A similar trend was noticeable for the IES-R scores, where the choice of a maladap-
tive behavior and/or a negative change also significantly correlated with increased PTSD
symptoms, with small effect sizes, for all of the questionnaire domains. Interestingly,
although GHQ and IES-R scores varied between respondents who declared different
behavioral changes, the mean scores for the entire study group were still above the
cut-off score for psychological distress (lowest mean GHQ score =25.42; %%, p <0.001,
lowest mean IES-R score = 26.16). For detailed results see Table 2.

2.2. Correlations between coping strategies and behavioral changes that occurred
during the pandemic for group A (data collection from May to June 2020,
n=1,015) and B (data collection from June to October 2021, n = 995)

At the first data collection point respondents from group A who were able to
maintain an everyday routine, more often used strategies such as: active coping, plan-
ning and positive reframing (m = 1.96, 1.98, 1.40, respectively) than strategies such
as seeking instrumental support, behavioral disengagement and self-blame (m =1.77,
0.44, 0.78, 1.67, respectively). The same was true for respondents from group B, with
the exception of seeking instrumental support which was not significant for group B
and substance use, which was in turn not significant for group A.

The only other behaviors linked to active coping strategies were an increase in alco-
hol and tobacco consumption. The respondents from group A who reported an increase
in alcohol consumption also scored lower on active coping. In group B, active coping
and planning were among the strategies most often chosen by both groups: the one
who did as well as those who did not increase tobacco use, with a higher prevalence
in the group who did not increase smoking.
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Emotion-focused coping strategies, such as seeking emotional or instrumental sup-
port, were exclusively significant in group A and reported more often by respondent
who have not experienced any adverse changes in their relationship with their loved
one as well as those who did not decrease their physical activity.

The only two coping strategies that were significantly related to all of the behavioral
changes were substance use and self-blame in group B, where both were chosen more
often by respondents who also reported the inability to maintain an everyday routine,
an increase in alcohol and tobacco consumption, a negative change in their partner
relationship, the onset of sexual dysfunctions, a change in food intake, sleeping pat-
terns, and a decrease in physical activity. Among the coping strategies with a significant
relationship to behavioral changes during the pandemic avoidance-based strategies,
such as denial, venting and behavioral disengagement were also used more often in
the aforementioned group. Detailed results are presented in Table 3.
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2.3. Linear regression — mediation models for the relationships between coping
strategies, behavioral changes that occurred during the pandemic
and psychopathological symptoms (GHQ) (» = 2,010)

Based on the findings pertaining to the relationships between behavioral changes
and coping strategies during the pandemic, a linear regression analysis was performed
taking into account three variables: coping style, psychopathological symptoms and
behavioral change. In this way we explored the possible role of coping styles as
a mediator between behavioral choices/changes and the level of psychopathological
symptoms. Based on the previous literature [29, 30] as well as the findings in section
2.2. of this paper, the Brief-COPE subscales were pooled into three main coping styles:
active coping (AC), avoidance coping (AV) and emotion-oriented coping (EC) (see:
Fig. 1). In this analysis data from both time points (group A and B) was also pooled
together to allow for a larger sample, which effectively resulted in n = 2,010 observa-
tions included in the statistical analysis.

active coping, planning, positive refraiming

acceptance, humor, self-distraction, denial,
substance use, behavioral disengagement

Figure 1. Brief-COPE subscales include in 3 major coping styles: active, avoidant
and emotion-oriented coping

The results of the linear regression analysis for the ability to maintain an everyday
routine as the independent variable, GHQ scores as the dependent variable and cop-
ing styles as the potential mediator revealed significant associations between all of
the variables, regardless of the preferred coping style. Thus, the ability to maintain an
everyday routine was negatively associated with the GHQ scores (C-path), and posi-
tively associated with the coping style (A-path) for AC, AV as well as EC (C=-0.535,
—0.376,—0.647, respectively; p <0.001; A=0.227,0.071, 0.015, respectively; p <0.001).
The association between AC, AV as well as EC coping styles and GHQ scores for the
ability to maintain an everyday routine (B-path) was always negative (B = — 0.551,
—4.011, - 0.812, respectively; p <0.001), suggesting the use of any given coping style
reduced GHQ scores. Detailed results can be found in Table 4. In the mediation model
a partial negative mediation of AC and AV was revealed with an indirect effect of —0.125
and — 0.283, respectively (p >0.001). The mediation along with the regression analysis
was presented on Figure 2. Detailed results can be found in Table 5.
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Indirect Effect AC -0.125"** AV -0.283***

EC ns
Actijy@
Avoidance  Coping
Emotion

Ability to maintain
everyday routine

Psychopathological
symptoms (GHQ)

Direct Effect AC -0.535°* AV -0.376***
EC -0.647**

Figure 2. Partial mediation of AC and AV coping strategies between the ability to maintain
an everyday routine and GHQ scores (n = 2,010)

The remaining questionnaire items demonstrated directly opposite associations, in
which those behavioral changes that were statistically significant were positively as-
sociated with GHQ scores (C), and negatively associated with the coping style (A) for
AC, AV as well as EC. The association between coping style and GHQ scores for the
remaining questionnaire items was always negative. All of the regressions for AC and
most for AV were statistically significant, the least significant results were obtained for
the A path for EC. Detailed results can be found in Table 4. A partial positive mediation
of AC, AV and EC was found for the changes of behavior during the pandemic and
GHQ with an indirect effect ranging between 0.065-0.164 for AC, 0.193-0.587 for AV
(strongest) and 0.019-0.024 (weakest) for EC, p <0.001. The mediation along with the
regression analysis is presented in Figure 5. Detailed results can be found in Table 5.
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@ Indirect Effect AC 0.065 - 0.164***
AV 0.193 - 0587** EC 0.019 - 0.024***

@ Direct Effect AC 0.065 - 0.164***
AV 0.196 - 0.311*** EC 0.485 - 0.860**

Figure 3. Partial mediation of AC, AV and EC coping strategies between the remaining
behavioral changes during the pandemic and GHQ scores (n = 2,010)
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2.4. Multiple linear regression — mediation models for the relationships between
coping strategies, behavioral changes that occurred during the pandemic
and PTSD symptoms (IES-R) (n =2,010)

Another multiple linear regression including all of the behavioral changes during
the pandemic as independent variables and PTSD symptoms as dependent variables
was conducted to explore the role of coping styles in mediating the relationship be-
tween these variables. As opposed to the previous section, in this analysis different
coping styles did yield different results. Although in the AC model behavioral changes
during the pandemic directly positively influenced GHQ scores (direct effect: 31.798;
p <0.001), no mediation could be established for AC between behavioral changes and
IES-R scores (indirect effect insignificant). For AV there was exclusively a significant
indirect effect (31.932; p <0.001), indicating behavioral changes during the pandemic
did not influence IES-R scores directly but only through the mediator. A partial negative
mediation was also found for EC (indirect effect — 0.693; p >0.05). Detailed results
can be found in Table 6. The mediation model was presented on Figure 4.

Coping

Direct Effect 31.798™*

Changes in behavior during pandemic PTSD symptoms (IES-R)

Figure 4. Mediation model of AC, AV and EC coping strategies between behavioral changes
during the pandemic and IES-R scores (n =2,010)
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Table 6. Mediation model: coping strategies, behavioral changes that occurred during
the pandemic and PTSD symptoms IES-R) (n =2,010)

ACTIVE COPING AVOIDANCE COPING EMOTIONAL COPING
and IES-R and IES-R and IES-R
° % S - S =
D o D o D o
S S - O - R I
el § | = | & | E| ° | &] B |~
| & g 3 E S
Independent variable | 11 | 34 7ggeet | 31 910 | 31,9327 | -0.019 | 31,913 | -0.693" | 32,615 | 31.922"
(behavioral changes)

" Indirect effect for mediation model: coping style mediation between behavioral change and GHQ total score;
2 Direct effect between independent and dependent variable (behavioral change regressed on GHQ total score);
3Total effect for mediation model; * P-value:<0.05*, <0.01**, <0.001***

3. Discussion

The presented results suggest the studied population of Polish university students
has experienced significant behavioral and psychological changes due to the COVID-19
pandemic which remained influential after over a year into the crisis. In comparison to
our previous study, which was conducted over a year earlier and much at the start of
the pandemic, the overall picture of the studied population did not change much [23].
Over half of the studied population still struggled with maintaining a daily routine,
which in turn impacted their mental health (in terms of GHQ as well as IES-R scores).
The behavioral changes that were most common in the studied group concerned changes
in food intake (66.13%), changes in sleeping patterns (68.84%) as well as a decrease
in physical activity (57.49%). At the first data collection point, however, only approxi-
mately a third of the students were able to maintain a daily routine, whereas after the
year every other participant provided positive answer, suggesting some improvement
in this area with increasing duration of the pandemic.

Previously drawn conclusions regarding risk factors were confirmed — all of the
variables associated with worse mental health in the first study (alcohol and tobacco
consumption, deterioration of relationship, onset of sexual dysfunctions, changes in
food intake as well as sleep and physical activity) remained significantly related to
higher GHQ and IES-R scores over a year later. An interesting result obtained at this
data collection point was that the GHQ-28 mean scores for the entire studied group
remained above cut-off for psychological distress. Although this was also true at the
first data collection point, published elsewhere [23], this result went unnoticed at the

time. Interestingly, the sole numerical values of the means at both data collection
points suggest a general decrease in GHQ as well as IES-R scores across question-
naire responses with longer duration of the pandemic. Based on our results, it stands
to reason the impact of the pandemic on students’ mental health did not significantly
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change in quality, but it possibly demonstrates a tendency to lessen in quantity over
time, suggesting some form of habituation to the stress factor. This finding confirms
the results of the study by Silveira et al. [31], in which general psychological vulner-
ability was shown to increase after the emergence of COVID-19 pandemic and partially
decrease with time, possibly due to the less rigorous social restrictions in following
pandemic waves.

Compared to previous observational studies and results of a meta-analysis con-
ducted on various populations, we observed a prolonged occurrence of psychopatho-
logical symptoms in the population of students [32, 33]. This finding may be related to
the sustained changes to the daily life of students such as distant learning and conse-
quential social isolation [35]. Additionally, a more sedentary behavior with decreased
levels of physical activity has also been demonstrated in population of students, both
factors also associated with worse mental health outcomes, such as loneliness, stress
and depressive symptoms in the general population [35, 36].

The results related to the correlations between coping strategies and behavioral
changes that occurred during the pandemic for group A and B showed, that not all
of the individual coping strategies measured by the Brief-COPE inventory were
significantly related to behavioral changes during the pandemic. Some of the strate-
gies were used more often than others, demonstrating a clear trend of adaptive and
maladaptive coping and the following behavioral changes, especially when tak-
ing into account previously reported data on the relationships between behavioral
changes and psychopathological symptoms. For example, the participants reporting
behavioral changes were more likely to employ maladaptive coping strategies, such
as denial, substance use, self-blame or behavioral disengagement. On the other hand,
those reporting no behavioral changes were found to more commonly report using
adaptive coping strategies, such as acceptance, planning or seeking both emotional
and instrumental support.

In relation to other studies, we could confirm the previous associations between
approach-oriented coping strategies and better mental well-being. Prior research has
shown that employing avoidant coping strategies more commonly in response to the
COVID-19 pandemic is related to increased risk of manifesting depressive or anxiety
symptoms [37]. Similarly, studies show that problem-oriented coping strategies are
linked to better mental well-being. In a longitudinal study of adolescents, individuals
using problem-oriented coping developed less psychopathological symptoms during
the pandemic when compared to those reporting use of emotion-oriented and disen-
gaged coping strategies [38]. Additionally, it has been shown that techniques such
as mindfulness are associated with a decreased use of maladaptive coping, such as
avoidant strategies. In a study by Adams et al. [39] the medical professionals were
shown to exhibit a different coping pattern, namely use less spiritual coping and much
more interventional coping at the second point of assessment after a year. However,
this particular population has been shown to manifest higher level of negative mental
health consequences with increased duration of COVID-19 pandemic.
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A partial mediating role of the preferred coping style has been established between
the ability to maintain an everyday routine and the level of experienced psychopatho-
logical symptoms. In this model the ability to maintain an everyday routine was directly
negatively correlated to psychopathological symptoms, i.e., lower GHQ scores and the
use of coping styles had an additional add-on negative effect on GHQ scores (lower
scores). The opposite effect has been found for the remaining behavioral changes, such
as: an increase in alcohol or tobacco consumption, relationship troubles, changes in
food intake, sleeping and exercise patterns. In this model behavioral changes by itself
were directly positively correlated with GHQ symptoms (higher scores), indicating
that respondents who experienced behavioral changes also experienced more psycho-
pathological symptoms, but the use of coping styles yielded a negative correlation with
GHQ symptoms, i.e., lowering scores. Interestingly, although partial mediations were
established for the role of coping styles in mediating the effect of behavioral changes
on GHQ scores, all of the defined coping styles influenced psychopathological symp-
toms in a similar manner, suggesting the functional aspect of the coping style (active,
avoidance or emotional) did not matter significantly.

Although coping strategies have been traditionally and popularly understood in
a fairly black and white context, dividing into beneficial and effective problem-focused
strategies and non-beneficial and ineffective emotion and avoidance-oriented coping
strategies, some argue that this approach may be too simplistic [20, 40]. For example,
avoiding thinking about a current problem in order to decrease immediate discomfort
may cause the individual to experience elevated stress later when the issue eventually
becomes unavoidable, prolonged or even exacerbated by time. However, avoidance
by distracting oneself from an immediate problem may also lead to a decrease in
stress levels, especially if the problem is not solvable at the time or the feelings as-
sociated with the event may otherwise become overwhelming. Even substance use or
denial may be considered adaptive, e.g., directly after a traumatic event [20]. Both of
these conditions (not solvable, overwhelming) seem to be met when thinking about
pandemic-like circumstances. A similar argument can be made for emotion-focused
strategies, leaving the conclusion that perhaps our research demonstrates a previously
raised argument, that the context rather than the strategy itself ultimately determines
its beneficial effect or lack thereof. This interpretation is confirmed by the fact that in
our analyses of the role coping styles play in the development of psychopathological
symptoms (GHQ) it was avoidance-based coping strategies that had the biggest influ-
ence on GHQ scores (negative) and not, as would be expected, active coping.

This was different for PTSD symptoms where different coping styles did yield
different results. The results indicated no mediating effect of active coping on the
relationship between behavioral changes and PTSD symptoms. A partial negative
mediation has been established for emotional coping, indicating that although the
presence of behavioral changes is related to an increase in PTSD symptoms some of
that influence is carried by emotional coping which in turn has a negative (i.e., protec-
tive) influence on PTSD symptoms. Finally, a full positive mediation of avoidance
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coping has been found between behavioral changes during the pandemic and PTSD
symptoms, indicating that the full effect of behavioral changes on an increase in PTSD
symptoms in this model is carried by the choice of avoidance-based coping strategies.

Both the beneficial effect on emotion-focused coping on PTSD symptoms as
well as the mediating role of avoidance coping can be explained in the framework of
post-traumatic stress. Anxiety-based avoidance is a prominent symptom of PTSD and
post-traumatic functioning people employ to reduce their stress levels by completely
(if possible) cutting all contact with triggering situations or circumstances. Although
avoidance can provide for a short-term relief in the long term it typically leads to an
increase in anxiety symptoms and the maintaining of the disorder by making it im-
possible to expose and subsequently habituate the anxiety [41, 42]. Avoidance coping
has previously been linked to PTSD symptoms on several levels: research suggests
that people diagnosed with PTSD are likely to use avoidance-based coping strategies
[43], avoiding reminders of a traumatic event predicts PTSD symptom severity [44],
as does the use of avoidance-based coping strategies in general [45].

Based on our observations, we hypothesize that three discussed domains — be-
havioral changes, coping strategies and mental health — can be considered as parts of
a feedback loop, in which the emergence of COVID-19 pandemic negatively impacts
daily behavior, resulting in deleterious behavioral changes. In turn, lifestyle changes
favor the development of psychopathological symptoms, the effect of which is being
mediated by the individual profiles of coping with stress. Available literature confirms
that specific behavioral changes, such as sexual dysfunctions were significantly more
prevalent at the time of COVID-19 pandemic [47]. Moreover, evidence exists on higher
use of psychoactive substances in adolescents and negative change in eating patterns
and level of physical activity in adults during the pandemic [47].

While a large portion of the general population experiences the negative short-term
consequences of the pandemic, research indicates that some individuals are at risk of
a significant long-term impairment of mental well-being, the fact which needs to be
addressed in the preventive measures and future interventions aimed at populations
such as university students. Due to the size of the at-risk population, a systematic
approach to interventions, such as 4-step SBIRT (Screening, Brief Intervention, and
Referral to Treatment) could prove beneficial [48].

Due to its design, our research is limited by certain noteworthy issues. Firstly,
the survey was conducted online, which can slightly bias the population of university
students’ participants. Secondly, due to the anonymous character of the study, the two
time points of measurement included different groups of students eliminating the pos-
sibility of a follow-up design

4. Conclusions

In our research we present evidence on long-lasting negative psychological out-
comes of the COVID-19 pandemic. We link particular coping strategies employed in
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response to the pandemic with mental well-being of participants, shedding light on
the beneficial and deleterious coping with a novel global stress factor. This evidence
contributes to future interventions and psychoeducation. While establishing the causal-
ity of correlations between reported changes to daily behavior and employed coping
mechanisms requires further studies, our results justify the need to promote the adaptive
strategies of coping in order to reduce the occurrence of psychopathological symptoms
and improve mental well-being in the population of university students.

References

1. Brooks SK, Webster RK, Smith LE, Woodland L, Wessely S, Greenberg N et al. The psycho-
logical impact of quarantine and how to reduce it: Rapid review of the evidence. Lancet 2020;
395(10227): 912-920. www://dx.doi.org/10.1016/S0140-6736(20)30460-8.

2. XiongJ, Lipsitz O, Nasri F, Lui LMW, Gill H, Phan L et al. Impact of COVID-19 pandemic on
mental health in the general population: A systematic review. J. Affect. Disord. 2020; 277: 55-64.

3. LiY,ZhaoJ,MaZ, McReynolds LS, Lin D, Chen Z et al. Mental health among college students
during the COVID-19 pandemic in China: A 2-wave longitudinal survey. J. Affect. Disord.
2021; 281: 597-604.

4. XieL, Luo H, Li M, Ge W, Xing B, Miao Q. The immediate psychological effects of Corona-
virus Disease 2019 on medical and non-medical students in China. Int. J. Public Health 2020;
65(8): 1445-1453.

5. Savitsky B, Findling Y, Ereli A, Hendel T. Anxiety and coping strategies among nursing students
during the covid-19 pandemic. Nurse Educ. Pract. 2020; 46: 102809.

6. Saraswathi I, Saikarthik J, Senthil Kumar K, Madhan Srinivasan K, Ardhanaari M, Gunap-
riya R. Impact of COVID-19 outbreak on the mental health status of undergraduate medical
students in a COVID-19 treating medical college: A prospective longitudinal study. Peer].
2020; 8: e10164.

7. Lyons Z, Wilcox H, Leung L, Dearsley O. COVID-19 and the mental well-being of Australian
medical students: Impact, concerns and coping strategies used. Australasian Psychiatry 2020;
28(6): 649-652.

8. Wieczorek T, Kotodziejczyk A, Ciutkowicz M, Maciaszek J, Misiak B, Rymaszewska J et
al. Class of 2020 in Poland: Students’ mental health during the COVID-19 outbreak in an
academic setting. Int. J. Environ. Res. Public Health 2021; 18(6): 2884. https://www.mdpi.
com/1660-4601/18/6/2884.

9. Aristovnik A, Kerzi¢ D, Ravselj D, Tomazevi¢ N, Umek L. Impacts of the COVID-19 pandemic
on life of higher education students: A global perspective. Sustainability 2020; 12(20): 8438.

10. Hu Z, Lin X, Chiwanda Kaminga A, Xu H. Impact of the COVID-19 epidemic on lifestyle
behaviors and their association with subjective well-being among the general population in
Mainland China: Cross-sectional study. J. Med. Internet Res. 2020; 22(8): e21176.

11. Galle F, Sabella EA, Ferracuti S, De Giglio O, Caggiano G, Protano C et al. Sedentary behav-
iors and physical activity of Italian undergraduate students during lockdown at the time of
CoViD—19 pandemic. Int. J. Environ. Res. Public Health 2020; 17(17): 6171.

12. Bajramovi¢ I, Redzepagic S, Bjelica D, Krivokapic D, Jeleskovi¢ E, Likic S. Level of active
lifestyle and exercise approach among sports-active female students of The University of Sara-



Long term effects and the mediating role of coping styles between behavioral changes 985

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

Jjevo during the Covid-19 pandemic. Journal of Anthropology of Sport and Physical Education
2020; 4(4): 33-36.

Banhidi M, Lacza G. Lifestyle changes during Covid-19 period in Hungary — Feedback of
university students. World Leis J. 2020; 62(4): 325-330.

Sinha M, Pande B, Sinha R. Impact of Covid-19 lockdown on sleep-wake schedule and
associated lifestyle related behavior: A national survey. J. Public Health Res. 2020; 9(3):
jphr.2020.1826.

Romero-Blanco C, Rodriguez-Almagro J, Onieva-Zafra MD, Parra-Fernandez ML, Prado —
Laguna M del C, Hernandez-Martinez A. Physical activity and sedentary lifestyle in university
students: Changes during confinement due to the COVID-19 pandemic. Int. J. Environ. Res.
Public Health 2020; 17(18): 6567.

Perez-Dominguez F, Polanco-Ilabaca F, Pinto-Toledo F, Michaeli D, Achiardi J, Santana V et
al. Lifestyle changes among medical students during COVID-19 pandemic: A multicenter study
across nine countries. Health Educ. Behav. 2021; 48(4): 446-454.

Byrnes YM, Civantos AM, Go BC, McWilliams TL, Rajasekaran K. Effect of the COVID-19
pandemic on medical student career perceptions: A national survey study. Med. Educ. Online
2020; 25(1): 1798088.

Aucejo EM, French J, Ugalde Araya MP, Zafar B. The impact of COVID-19 on student experi-
ences and expectations: Evidence from a survey. J. Public Econ. 2020; 191: 104271.

Rogers JP, Chesney E, Oliver D, Pollak TA, McGuire P, Fusar-Poli P et al. Psychiatric and
neuropsychiatric presentations associated with severe coronavirus infections: A systematic
review and meta-analysis with comparison to the COVID-19 pandemic. Lancet Psychiatry
2020; 7(7): 611-627.

Blum S, Brow M, Silver RC. Coping. In: Encyclopedia of Human Behavior, Second Edition.
2012; 596-601.

Sliter M, Kale A, Yuan Z. Is humor the best medicine? The buffering effect of coping humor
on traumatic stressors in firefighters. J. Organ. Behav. 2014; 35(2): 257-272.

Wang C, Pan R, Wan X, Tan Y, Xu L, Ho CS et al. Immediate psychological responses and
associated factors during the initial stage of the 2019 Coronavirus Disease (COVID-19)
epidemic among the general population in China. Int. J. Environ. Res. Public Health 2020;
17(5): 1729.

Fila-Witecka K, Senczyszyn A, Kotodziejczyk A, Ciutkowicz M, Maciaszek J, Misiak B et
al. Lifestyle changes among Polish university students during the COVID-19 pandemic. Int. J.
Environ. Res. Public Health 2021; 18(18): 9571. https://www.mdpi.com/1660-4601/18/18/9571.

Gori A, Topino E, Di Fabio A. The protective role of life satisfaction, coping strategies and
defense mechanisms on perceived stress due to COVID-19 emergency: A chained mediation
model. PLoS One 2020; 15(11): 1-11. http://dx.doi.org/10.1371/journal.pone.0242402.

Golderberg D, Williams P. 4 user’s guide to the General Health Questionnaire. Windsor:
NFER-Nelson; 1988.

Weiss DS, Marmar CR. The Impact of Event Scale — Revised. In: Assessing psychological
trauma and PTSD. New York, NY, US: The Guilford Press; 1997. Pp. 399-411.

Carver CS. You want to measure coping but your protocol’ too long: Consider the brief cope.
Int. J. Behav Med. 1997, 4(1): 92-100.

Rosseel Y. lavaan: An R Package for Structural Equation Modeling. J. Stat. Softw. 2012; 48(2).

Endler NS, Parker IDA. Assessment of multidimensional coping: Task, emotion, and avoidance
strategies. Psychol. Assess. 1994; 6(1): 50-60.



986

Karolina Fila-Pawtowska et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44.

45.

46.

Kowalczuk K, Krajewska-Kutak E, Sobolewski M. Relationships between sleep problems
and stress coping strategies adopted by nurses including socio-occupational factors. Front.
Psychiatry 2021; 12: 660776.

Silveira da MP, Silva Fagundes da KK, Bizuti MR, Starck E, Rossi RC, Resende ¢ Silva de
DT. Physical exercise as a tool to help the immune system against COVID-19: An integrative
review of the current literature. Clin. Exp. Med. 2021; 21(1): 15-28. https://doi.org/10.1007/
$10238-020-00650-3.

Fancourt D, Steptoe A, Bu F. Trajectories of anxiety and depressive symptoms during enforced
isolation due to COVID-19 in England: A longitudinal observational study. Lancet Psychiatry
2021; 8(2): 141-149.

Robinson E, Sutin AR, Daly M, Jones A. 4 systematic review and meta-analysis of longitudinal
cohort studies comparing mental health before versus during the COVID-19 pandemic in 2020.
J. Affect. Disord. 2022; 296: 567-576.

Elmer T, Mepham K, Stadtfeld C. Students under lockdown: Comparisons of students’social
networks and mental health before and during the COVID-19 crisis in Switzerland. PLoS One
2020; 15(7): €0236337. https://dx.plos.org/10.1371/journal.pone.0236337.

Huckins JF, daSilva AW, Wang W, Hedlund E, Rogers C, Nepal SK et al. Mental health and
behavior of college students during the early phases of the COVID-19 pandemic: Longitudinal
smartphone and ecological momentary assessment study. J. Med. Internet Res. 2020; 22(6):
€20185.

Meyer J, McDowell C, Lansing J, Brower C, Smith L, Tully M et al. Changes in physical
activity and sedentary behavior in response to COVID-19 and their associations with mental
health in 3052 US adults. Int. J. Environ. Res. Public Health 2020; 17(18): 6469.
MacDonald JJ, Baxter-King R, Vavreck L, Naeim A, Wenger N, Sepucha K et al. Depressive
symptoms and anxiety during the COVID-19 pandemic: Large, longitudinal, cross-sectional
survey. IMIR Ment. Health 2022; 9(2): €33585.

Hussong AM, Midgette AJ, Thomas TE, Coffman JL, Cho S. Coping and mental health
in early adolescence during COVID-19. Res. Child Adolesc. Psychopathol. 2021; 49(9):
1113-1123.

Adams GC, Le T, Alaverdashvili M, Adams S. Physicians’ mental health and coping during
the COVID-19 pandemic: One year exploration. Heliyon 2023; 9(5): e15762.

Dubow EF, Rubinlicht M. Coping. Encyclopedia of Adolescence 2011; 3: 109-118.

Keane TM, Zimering RT, Caddell IM. 4 behavioral formulation of posttraumatic stress disorder
in Vietnam veterans. Behav. Ther. (N Y N Y) 1985; 8(1): 9-12.

Foa EB, Kozak MJ. Emotional processing of fear: Exposure to corrective information. Psychol.
Bull. 1986; 99(1): 20-35.

Amir M, Kaplan Z, Efroni R, Levine Y, Benjamin J, Kotler M. Coping styles in post-traumatic
stress disorder (PTSD) patients. Pers. Individ. Dif. 1997; 23(3): 399-405.

Gutner CA, Rizvi SL, Monson CM, Resick PA. Changes in coping strategies, relationship to
the perpetrator, and posttraumatic distress in female crime victims. J. Trauma Stress 20006;
19(6): 813-823.

Gil S. Coping style in predicting posttraumatic stress disorder among Israeli students. Anxiety
Stress Coping 2005; 18(4): 351-359.

Masoudi M, Maasoumi R, Bragazzi NL. Effects of the COVID-19 pandemic on sexual

functioning and activity: A systematic review and meta-analysis. BMC Public Health 2022;
22(1): 189.



Long term effects and the mediating role of coping styles between behavioral changes 987

47. Dumas TM, Ellis W, Litt DM. What does adolescent substance use look like during the
COVID-19 pandemic? Examining changes in frequency, social contexts, and pandemic-related
predictors. J. Adolesc. Health 2020; 67(3): 354-361.

48. Hansel TC, Saltzman LY, Bordnick PS. Behavioral health and response for COVID-19. Disaster
Med. Public Health Prep. 2020; 14(5): 670-676.

Address: Karolina Fila-Pawtowska
e-mail: karolina.fila-pawlowska@pwr.edu.pl



