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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 1st and 2nd year 
(n = 417; 42.86%), as well as 3rd or 4th year (n = 411; 42.24%), the remaining 14.9% 
were either 5th, 6th 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
Mean 22.54, SD (3.35),

median 22.00 (21.00, 23.00)
No 838 84.22

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
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Employed 452 45.43 Yes 84 8.44

Source of income No 911 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 & 2nd 417 42.86

Technical 378 37.99 3rd or 4th 411 42.24

Other 554 55.68 5th or 6th 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).
(2) 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 α = 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?”.

(3) 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 
α = 0.96; IES-R α = 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 r (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 χ2 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 (χ2, 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; χ2, 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.



9Long term effects and the mediating role of coping styles between behavioral changes

Ta
bl

e 
2.

 D
iff

er
en

ce
s i

n 
G

H
Q

-2
8 

an
d 

IE
S-

R
 sc

or
es

 b
et

w
ee

n 
gr

ou
ps

 b
as

ed
 o

n 
th

ei
r 

qu
es

tio
nn

ai
re

 r
es

po
ns

es
 (n

 =
 9

95
)

Qu
es

tio
nn

ai
re

 it
em

Re
sp

on
se

n,
(%

 o
f n

=9
95

)
GH

Q
GH

Q 
24

 c
ut

-o
ff 

po
in

t
χ2

IE
S-

R

Me
an

 (S
D)

Ef
fe

ct
 s

ize
1,

 p
2

<2
4

>2
4

p2
M

ea
n 

(S
D)

Ef
fe

ct
 s

ize
1 , p

2

Ab
ilit

y t
o m

ain
tai

n e
ve

ryd
ay

 
ro

uti
ne

No
50

2 (
50

.4
5%

)
38

.43
 (1

8.5
2)

0.3
28

4*
**(

M)
25

%
75

%
***

38
.03

(1
9.4

7)
0.2

08
7*

**(
S)

Ye
s

49
3 (

49
.55

%
)

26
.53

 (1
7.1

9)
53

%
47

%
29

.49
 (1

9.0
7)

Inc
re

as
e i

n a
lco

ho
l 

co
ns

um
pti

on
, c

om
pa

re
d t

o 
pr

e-
pa

nd
em

ic

No
79

0 (
79

.4%
)

30
.00

 (1
7.6

9)
0.2

47
76

***
(S

)
44

%
56

%
***

31
.62

 (2
0.0

4)
0.2

02
98

***
(S

)
Ye

s
20

5 (
20

.60
%

)
42

.31
 (1

9.9
0)

20
%

80
%

42
.19

 (2
0.3

0)

Inc
re

as
e i

n t
ob

ac
co

 
co

ns
um

pti
on

, c
om

pa
re

d t
o 

pr
e-

pa
nd

em
ic

No
84

5 (
84

.2%
)

30
.18

 (1
7.6

1)
0.2

73
44

***
(S

)
43

%
57

%
***

31
.73

 (2
0.2

1)
0.2

35
3*

**(
S)

Ye
s

15
0 (

15
.8%

)
45

.83
 (2

0.0
0)

17
%

83
%

45
.46

 (1
8.4

1)

Re
lat

ion
sh

ip 
wi

th 
pa

rtn
er

 
de

ter
ior

ate
d o

r e
nd

ed
No

82
5 (

82
.91

%
)

30
.65

 (1
8.2

3)
0.2

14
44

***
(S

)
43

%
57

%
***

32
.13

 (2
0.3

6)
0.1

76
88

***
(S

)
Ye

s
17

0 (
17

.09
%

)
41

.69
 (1

9.0
7)

20
%

80
%

41
.88

 (1
9.4

8)

On
se

t o
f s

ex
ua

l 
dy

sfu
nc

tio
ns

No
91

4 (
91

.86
%

)
31

.23
 (1

8.2
0)

0.2
11

73
***

(S
)

41
%

59
%

***
32

.91
 (2

0.3
9)

0.1
46

84
***

(S
)

Ye
s

81
 (8

.14
%

)
47

.2 
(1

9.6
8)

16
%

84
%

43
.77

 (1
9.6

3)

Ch
an

ge
 in

 fo
od

 in
tak

e, 
co

mp
ar

ed
 to

 pr
e-

pa
nd

em
ic

No
33

7 (
33

.87
%

)
25

.77
 (1

6.7
6)

0.2
67

69
***

 (S
)

54
%

46
%

***
27

.72
 (1

9.9
7)

0.2
10

74
***

(S
)

Ye
s

65
8 (

66
.13

%
)

36
.00

 (1
8.9

0)
31

%
69

%
36

.91
 (2

0.1
3)

Ch
an

ge
 in

 sl
ee

pin
g 

pa
tte

rn
s, 

co
mp

ar
ed

 to
 pr

e-
pa

nd
em

ic

No
31

0 (
31

.16
%

)
25

.42
 (1

6.2
7)

0.2
57

98
***

(S
)

54
%

46
%

***
26

.16
 (1

9.5
5)

0.2
48

***
(S

)
Ye

s
68

5 (
68

.84
%

)
35

.76
 (1

9.0
3)

32
%

68
%

37
.25

 (2
0.0

5)

De
cre

as
e i

n p
hy

sic
al 

ac
tiv

ity
, c

om
pa

re
d t

o p
re

-
pa

nd
em

ic

No
42

3 (
42

.51
%

)
26

.26
 (1

6.8
0)

0.2
95

87
***

(S
)

53
%

47
%

***
29

.99
 (2

0.1
4)

0.1
58

43
***

(S
)

Ye
s

57
2 (

57
.49

%
)

37
.17

 (1
8.9

2)
29

%
71

%
36

.61
 (2

0.3
9)

1 Ef
fec

t s
ize

 S
 – 

sm
all

, M
 – 

me
diu

m,
 L 

– l
ar

ge
2 P-

va
lue

: <
0.0

5*
, <

0.0
1*

*, 
<0

.00
1*

**



Karolina Fila-Pawłowska et al.10

table continued on the next page

Ta
bl

e 
3.

 C
or

re
la

tio
ns

 b
et

w
ee

n 
co

pi
ng

 st
ra

te
gi

es
 a

nd
 b

eh
av

io
ra

l c
ha

ng
es

 th
at

 o
cc

ur
re

d 
du

ri
ng

 th
e 

pa
nd

em
ic

; g
ro

up
 A

 d
at

a 
co

lle
ct

io
n 

M
ay

/
Ju

ne
 2

02
0 

(n
 =

 1
,0

15
) a

nd
 B

 d
at

a 
co

lle
ct

io
n 

Ju
ne

/O
ct

ob
er

 2
02

1 
( n

 =
 9

95
)

Be
ha

vio
ra

l 
ch

an
ge

Ab
ilit

y t
o m

ain
tai

n 
ev

er
yd

ay
 ro

uti
ne

1

Inc
re

as
e i

n a
lco

ho
l 

co
ns

um
pti

on
, 

co
mp

ar
ed

  
to 

pr
e-

pa
nd

em
ic

Inc
re

as
e 

in 
tob

ac
co

 
co

ns
um

pti
on

, 
co

mp
ar

ed
 to

 
pr

e-
pa

nd
em

ic

Re
lat

ion
sh

ip 
wi

th 
pa

rtn
er

 
de

ter
ior

ate
d  

or
 en

de
d

On
se

t o
f s

ex
ua

l 
dy

sfu
nc

tio
ns

Ch
an

ge
 in

 fo
od

 
int

ak
e, 

co
mp

ar
ed

 
to 

pr
e-

pa
nd

em
ic

Ch
an

ge
 in

 
sle

ep
ing

 pa
tte

rn
s, 

co
mp

ar
ed

  
to 

pr
e-

pa
nd

em
ic

De
cre

as
e i

n 
ph

ys
ica

l a
cti

vit
y, 

co
mp

ar
ed

  
to 

pr
e-

pa
nd

em
ic

Mi
ni

 C
op

eS
ca

le
Gr

ou
p

No
Ye

s
No

Ye
s

No
Ye

s
No

Ye
s

No
Ye

s
No

Ye
s

No
Ye

s
No

Ye
s

Ac
tiv

e C
op

ing

A
1.7

3 
(0

.68
)

1.9
6 

(0
.69

)**
*2

1.8
4 

(0
.69

)
1.6

3 
(0

.67
)**

B
1.7

6 
(0

.77
)

1.9
9 

(0
.72

)**
*2

1.9
1

(0
.74

)
1.6

9 
(0

.80
)*

Pl
an

nin
g

A
1.7

4 
(0

.73
)

1.9
8 

(0
.74

)**
*

B
1.7

8 
(0

.77
)

1.9
4 

(0
.77

)**
1.9

0 
(0

.75
)

1.6
4 

(0
.83

)**

Po
sit

ive
 

Re
fra

mi
ng

A
1.2

1 
(0

.83
)

1.4
0 

(0
.84

)**

B
1.1

8 
(0

.85
)

1.3
8 

(0
.87

)**

Ac
ce

pta
nc

e
A B

1.8
2 

(0
.73

)
1.6

1 
(0

.77
)**

Hu
mo

r
ns

3

Re
lig

ion
ns

Se
ek

ing
 

em
oti

on
al

su
pp

or
t

A
1.6

8 
(0

.87
)

1.4
2 

(0
.90

)**

B



11Long term effects and the mediating role of coping styles between behavioral changes

Se
ek

ing
 

ins
tru

me
nta

l 
su

pp
or

t

A
1.5

6 
(0

.90
)

1.7
7 

(0
.89

)*
1.6

7 
(0

.89
)

1.4
1 

(0
.92

)**
1.7

3 
(0

.9)
1.5

5 
(0

.9)
*

B

Se
lf-d

ist
ra

cti
on

ns

De
nia

l
A

0.6
9 

(0
.72

)
1.0

4 
(0

.86
)*

0.5
5 

(0
.66

)
0.7

6 
(0

.75
)**

B
0.5

6 
(0

.69
)

0.8
4 

(0
.76

)**
*

0.4
6 

(0
.61

)
0.6

7 
(0

.75
)**

0.4
5 

(0
.58

)
0.6

7 
(0

.75
)**

*

Ve
nti

ng
A B

1.2
0 

(0
.75

)
1.4

3 
(0

.75
)**

*

Su
bs

tan
ce

 us
e

A
0.5

 
(0

.76
)

1.4
1 

(0
.93

)**
*

0.5
8 

(0
.81

)
1.3

4 
(1

.02
)**

*
0.5

0 
(0

.80
)

0.9
1 

(1
.03

)**
*

0.6
3 

(0
.84

)
1.1

2 
(1

.11
)**

B
0.7

0 
(0

.92
)

0.4
4 

(0
.76

)**
*

0.3
9 

(0
.69

)
1.2

8 
(1

.05
)**

*
0.4

5 
(0

.75
)

1.2
7 

(1
.08

)**
*

0.5
0 

(0
.80

)
0.9

1 
(1

.03
)**

*
0.5

3 
(0

.82
)

1.0
7 

(1
.10

)**
*

0.4
2 

(0
.69

)
0.6

5 
(0

.92
)**

0.3
6 

(0
.7)

0.6
7 

(0
.9)

***
0.4

6 
(0

.78
)

0.6
6 

(0
.90

)**
*

Be
ha

vio
ra

l 
dis

en
ga

ge
me

nt

A
0.9

9 
(0

.77
)

0.7
8 

(0
.73

)**
*

0.7
6 

(0
.68

)
0.9

7 
(0

.78
)**

B
0.9

6 
(0

.79
)

0.6
8 

(0
.73

)**
*

0.7
7 

(0
.75

)
1.0

9 
(0

.83
)**

*
0.7

8 
(0

.75
)

1.2
2 

(0
.87

)**
*

0.6
8 

(0
.71

)
0.8

9 
(0

.79
)**

*
0.7

0 
(0

.73
)

0.8
7 

(0
.78

)*
0.6

8 
(0

.74
)

0.9
2 

(0
.78

)**
*

Se
lf-b

lam
e

A
1.9

2 
(0

.87
)

1.6
7

(0
.87

)**
*

1.6
2 

(0
.97

)
1.9

1 
(0

.89
)**

1.6
4 

(0
.88

)
1.9

0 
(0

.87
)**

1.6
6 

(0
.91

)
1.8

9 
(0

.86
)*

B
1.8

7 
(0

.91
)

1.4
6 

(0
.98

)**
*

1.6
1 

(0
.95

)
1.8

8 
(0

.99
)**

1.6
1 

(0
.96

)
2.0

0 
(0

.93
)**

*
1.6

2 
(0

.97
)

1.9
1 

(0
.89

)**
1.6

2 
(0

.96
)

2.2
1 

(0
.81

)**
*

1.4
2 

(0
.95

)
1.7

9 
(0

.95
)**

*
1.4

2 
(0

.94
)

1.7
8 

(0
.96

)**
*

1.4
8 

(0
.97

)
1.8

1 
(0

.94
)**

*

1 M 
(S

D)
; 2 P-

va
lue

: <
0.0

5*
, <

0.0
1*

*, 
<0

.00
1*

**;
 3  ns

 ‒ n
ot 

sta
tis

tic
all

y s
ign

ific
an

t



Karolina Fila-Pawłowska et al.12

2.3. Linear regression ‒ mediation models for the relationships between coping 
strategies, behavioral changes that occurred during the pandemic  

and psychopathological symptoms (GHQ) (n = 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 active coping, planning, positive refraiming

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

Emotion Oriented Coping religion, use of emotional support, use of instrumental 
support, venting, self blame

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

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

Total Model
AC -0.660***
AV -0.071*** 
EC -0.660***

B
AC -0.551***
AV -4.011*** 
EC -0.812***

C
AC -0.535***
AV -0.376*** 
EC -0.647***

Ability to maintain 
everyday routine

Psychopathological 
symptoms (GHQ)

A
AC 0.227***
AV 0.071*** 
EC 0.015***

Active
Avoidance 
Emotion

Coping

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***

    Total Model
AC 0.501 – 0.878***
AV 0.501 – 0.878*** 
EC 0.550 – 0.878***

B
AC -0.551 – (-0.606)***

AV -3.984 – 4.395*** 
EC -0.725 – (-0.880)***

C
AC 0.436 – 0.714***
AV 0.196 – 0.311)*** 
EC 0.522 – 0.860***

Ability to maintain 
everyday routine

Psychopathological 
symptoms (GHQ)

A
AC -0.107 – (-0.276)***
AV -0.047 – (-0.141)*** 
EC -0.24 – (-0.33)***

Active
Avoidance 
Emotion

Coping

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.

Total Model
31.910***
31.913*** 
31.922***

Coping

Avo
ida

nc
e In

dire
ct E

ffec
t 31

.93
2**

*

Activ
e In

dire
ct E

ffec
t no

t si
gni

fica
nt

Emoti
on

 Ind
irec

t E
ffec

t -0
.69

3*

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

Direct Effect not significant

Direct Effect 31.798***

Direct Effect 32.615***

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  
and IES-R

AVOIDANCE COPING  
and IES-R

EMOTIONAL COPING  
and IES-R
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ct

 ef
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ct
1
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ta
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Independent variable  
(behavioral changes) 0.112 31.798*** 31.910*** 31.932*** -0.019 31.913*** -0.693* 32.615*** 31.922***

1 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);
3 Total effect for mediation model; 4 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.
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