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Abstract 

Background:  The COVID-19 pandemic has brought into focus the mental health of the student population. The 
study aimed to analyze the psychological response to the COVID-19 outbreak in terms of perceived stress and its 
related factors among university students in south-east Serbia. The study was conducted during the increased inci-
dence of COVID-19 in Serbia.

Method:  A total of 434 students from the public university in south-east Serbia enrolled in the study and completed 
the measures of socio-demographic data, the perceived stress scale (PSS-10), the Coping Strategy Indicator (CSI) and 
the General Health Questionnaire (GHQ-28). The data were analyzed through quantitative and qualitative methods.

Results:  Study findings suggest that the mean perceived stress score was placed to 20.43 (± 7.67). Our model 
showed that female gender, higher scores on anxiety/insomnia and depression subscale as well as the coping 
strategy avoidance predicted higher perceived stress, while higher scores on social dysfunction were related to the 
reduced perceived stress scores. 

Conclusion:  Notwithstanding the study limitation, findings provided authentic data of stress reactions of the stu-
dents in south-east Serbia during the COVID-19 outbreak. The findings confirm the need to examine students’ experi-
ences in emergencies and crises, as well as to make a plan for online stress management programs that would help 
alleviate stress during a global pandemic.
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Introduction
On March 11th 2020, the World Health Organization 
(WHO) declared COVID-19 a pandemic [1]. On March 
15th, a state of emergency was introduced in Serbia to 
prevent the spread of the infection and lasted until May 
6th 2020. Since most people do not know about emerg-
ing infections in the first stages, they are more affected 
by social and psychological problems, generally causing 
widespread fear and irrational reactions to it [2]. The 

student population in Serbia faced sudden disruptions in 
their academic study, universities closing down, distance 
learning, reduced social interactions as well as strict pub-
lic health measurements (including the stay-at-home 
orders, quarantine, and isolation to reduce social con-
tacts). Some papers pointed out that an infectious dis-
ease outbreak can represent a significant psychological 
stressor and lead to unfavorable effects on learning and 
the overall psychological students’ health [3].

Stress can be defined as “a particular relation-
ship between the person and the environment that is 
appraised by the person as taxing or exceeding his/her 
resources and endangering his/her well-being” [4]. Stress 
is associated with negative physical health outcomes and 
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the exacerbation of mental health symptoms and psy-
chological distress [5, 6]. Psychological distress is largely 
defined as a state of emotional suffering characterized 
by symptoms of depression and anxiety [7]. These symp-
toms often coexist and co-occur with common somatic 
complaints [8]. It has been established that coping is a 
key variable in the process of reducing, minimizing, or 
tolerating stress [9] as well as preventing psychological 
distress [10]. Coping strategies refer to behavioural and 
cognitive efforts that help reduce the pressure of a stress-
ful situation and are used when its demands exceed indi-
vidual resources [4]. The appraisal literature describes 
the response or coping process in terms of problem-
focused or emotion-focused coping [4], also referred to 
as active and avoidance coping styles [11]. Active coping 
is characterized by strategies such as problem-focused 
coping and is generally associated with more adaptive 
adjustment, whereas passive coping (such as negative 
self-targeting and avoidance) is represented as a mala-
daptive strategy when facing stressful situations [12]. 
Based on the previous experiences with infectious disease 
outbreaks, a study among 381 undergraduate students 
suggested that the number of stressors and the use of 
avoidant coping strategies during the 2003 Beijing SARS 
epidemic predicted psychological symptoms, whereas 
active coping strategies predicted life satisfaction [13].

Current research of the psychological impact of the 
COVID-19 pandemic on students is related to Asian and 
Western samples [14–20]. The main goal of this study 
was to investigate the psychological response of univer-
sity students in south-east Serbia to the COVID-19 out-
break in terms of perceived stress and its related factors. 
The perception of stress, i.e. the degree to which one per-
ceives the situation as being stressful [21], accounts for 
the varying responses to potentially stressful events. We 
explored the association of gender, psychosocial stressors 
common to COVID-19, coping strategies for dealing with 
stressful situations and psychological distress levels with 
perceived stress during the coronavirus outbreak.

Method
The study was approved by the Board of Ethics at the 
Clinical Centre Nis, University of Nis (i.e. the regula-
tory Authority providing the guidelines for research and 
clinical practice). Students at the University of Nis were 
informed about the purpose of this anonymous survey 
and invited to participate in the study via social media. 
Data collection for the study was accomplished by dis-
tributing the survey instruments online through Google 
forms together with an appended consent form. The 
study was conducted during the increasing incidence of 
COVID-19 cases from 18th May to 1st June 2020.

The participants filled in the demographic information 
on age, gender, and living conditions. They were given a 
few closed questions (yes/no) about psychosocial stress-
ors common to COVID-19–infected by SARS-CoV-2, 
feelings of concern and fear of contracting COVID-19, 
concern for the health of family members, taking part in 
volunteer activities to help disabled persons during the 
coronavirus outbreak. Three main outcome measures 
were used:

Perceived stress scale (PSS‑10) [21]
This scale evaluates the respondents’ perceptions of 
stress levels they experience in specific situations. The 
respondents answered ten questions on how unpredict-
able, uncontrollable, and overloaded they found their 
lives to be during the previous month, which was suit-
able for the current situation with the Corona 19 out-
break. In each case, the respondents were asked how 
often they had felt a certain sensation in the previous 
month. A 5-point Likert scale (ranging from 0 = ”never” 
to 4 = ”very often”) was used to grade the levels of per-
ceived stress. The global PSS score ranges from 0 to 40 
with higher scores indicating higher levels of perceived 
stress.  A score ranging from 0–13 would be considered 
low stress; a score between 14 and 26 represents moder-
ate stress. A score ranging from 27–40 represents a high 
level of perceived stress. There is a norm table for the 
PSS-10 item inventory.

General health questionnaire (GHQ‑28) [22]
Psychological distress levels were measured through the 
GHQ-28. This 28-item self-administered questionnaire 
is grouped into four subscales: somatic symptoms, anxi-
ety/insomnia, depression, and social dysfunction. The 
scoring system in this study was the same as the original 
scoring system, the 4-point Likert scoring method rang-
ing from 0 = “better than usual” to 3 = “much worse than 
usual”. The minimum score for the GHQ-28 version is 
0, and the maximum is 84. Higher GHQ-28 scores indi-
cate a greater probability of psychological distress. Total 
scores of 23 or below should be classified as non-psy-
chiatric, while scores ≥ 24 indicate the presence of psy-
chological distress or “caseness” but this score is not an 
absolute cut-off.

The coping strategy indicator (CSI) [23]
Is a 33-item, 3-point self-report rating scale designed to 
assess three separate, large, heterogeneous fundamental 
strategies: problem-solving (PS), seeking social support 
(SS), and avoidance (A). Problem-solving involves an 
instrumental, problem-oriented approach to managing 
stressors actively. Seeking social support relates to the 
basic human need for human contact in times of forcible 
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restraint and is manifested by actively seeking com-
fort, help, and advice from others. Avoidance involves 
escape responses, such as physical and/ or psychologi-
cal withdrawal, for example, through distraction or fan-
tasy. The items of the CSI are scaled on a 3-point Likert 
scale (1 = “not at all”, 3 = “a lot”). These responses indicate 
whether participants cope by problem-solving, seeking 
social support or avoiding the event. Higher scores on 
each subscale suggest a higher probability to make use 
of the associated coping strategy. There are CSI norms 
established through the initial CSI validation study.

Data analysis
SPSS software version 15.0 was used for statistical data 
processing. The frequencies of the qualitative features 
were measured by the |2 test. Upon determining the 
normal distribution and testing normality using the Kol-
mogorov–Smirnov test, the values of continuous vari-
ables were compared among different modalities using 
the Student’s t test (for independent samples) in the case 
of normal distribution, or the Mann–Whitney U test in 
case the distribution deviated from normal. The Spear-
man’s rank correlation coefficient was used to determine 
the interconnection of continuous parameters. The fac-
tors important for the prediction of the PSS score were 
determined by the univariate and Stepwise multivariate 
linear regression analysis.

Results
434 students completed the questionnaire. SARS-CoV-2 
infection was confirmed in six respondents (1.38%) 
and these were excluded from further statistical data 
processing.

The sample included a statistically relevant difference 
in the number of female respondents (335, i.e. 78.27%) 
in comparison to the male (p < 0.001). The average 

respondents ‘age was 23.81 ± 5.25 (range 19 25). The sta-
tistically relevant majority, 324 (75.50%) lives with their 
parents.

Table 1. shows the structure of the respondents by gen-
der, age and place of residence.

Table  2 shows that  significantly fewer respondents 71 
(16.59%) reported feelings of concern and fear of con-
tracting COVID-19, significantly more respondents 263 
(61.45%) had concerns for the health of family members, 
whereas significantly fewer respondents, 49 (11.45%), 
participated in any volunteer activities (p < 0.001).

Table 3. shows the values of the descriptive parameters 
for the PSS-10, CSI and GHQ-28 scores among the non-
infected respondents (n = 428).

Table 1  Respondents’ structure by gender, age, and the place of 
residence

Continuous variables are represented as X ± SD (Me) [min–max], and the 
category variables in absolute numbers and percentage ***p < 0.001 (Pearson’s 
χ2test)

Parameter n % p

Gender

 Male 93 21.73%

 Female 335 78.27% ***

 Age 23.81 ± 5.25 (23.00) [19–25]

Residence

Living with the parents 324 75.50% ***

 Other 104 24.30%

Table 2  Respondent’s answers on psychosocial stressors 
common to COVID-19

The frequency of category variables is represented in absolute numbers and 
percentage; *** -p < 0.001 (Pearson’s χ2 test)

Question and the offered 
answers

n % p

Feelings of concern and fear of contracting COVID-19

 Yes 71 16.59%

 No 357 83.41% ***

Concern for the health of family members

 Yes 263 61.45% ***

 No 165 38.55%

Participation in volunteer activities

 Yes 49 11.45%

 No 379 88.55% ***

Table 3  Descriptive statistic for the PSS-10, CSI, and GHQ-28 
scores (n = 428)

Continuous variables are represented as X ± SD (Me)

Qualitative parameters GHQ-28 total (≥ 24) are shown in frequency and %
***  p < 0.001 (Pearson’s χ2test)

Scale

PSS–10 20.37 ± 7.62 (20.00)

CSI

 Problem-solving 25.76 ± 4.61 (26.00)

 Seeking social support 22.15 ± 5.01 (22.00)

 Avoidance 23.78 ± 4.20 (24.00)

GHQ-28

 Somatic symptoms 6.56 ± 4.75 (6.00)

 Anxiety 8.03 ± 5.91 (7.00)

 Social dysfunction 7.99 ± 3.72 (7.00)

 Depression 3.69 ± 5.04 (1.00)

GHQ-28 total 26.28 ± 14.52 (23.00)

GHQ-28 total (≥ 24) 209 (48.83%)
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Based on the average values on the PSS-10 of 
20.37 ± 7.62, it is evident that the average level of per-
ceived stress is moderate because it is between 14 and 26, 
which defines it as such based on this scale [21] (Table 3).

Based on the average values of the CSI scores, the value 
of 25.76 ± 4.61 (26.00) on problem-solving is within 
the expected average of 26, seeking social support, 
22.15 ± 5.01 (22.00), is slightly lower than the expected 
average of 23.00, whereas the score on avoidance of 
23.78 ± 4.20 (24.00) is significantly above the expected 
average of 19 (Table 3).

The findings on the GHQ-28 identified that 48.83% of 
students scored higher or equal to 24 (Table 3). On the 
GHQ-28, the highest average values were on the anxiety/
insomnia subscale, with the average value of 8.03 ± 5.91 
(7.00), closely followed by the social dysfunction subscale 
with 7.99 ± 3.72 (7.00). The score on somatic complaints 
was significantly lower, 6.56 ± 4.75 (6.00), while the least 
pronounced was the depression subscale, with 3.69 ± 5.04 
(1.00) (Table 3).

The Student’s t test (for independent samples) revealed 
a significantly higher PPS in female respondents 
(p < 0.01), respondents who expressed concern for the 
health of family members (p < 0,01) and in students who 
did not participate in any volunteer activities (p < 0.001) 
(Table 4).

The Spearman’s rank correlation coefficient showed a 
statistically relevant negative and low correlation of the 
PSS-10 values with problem-solving (ρ =–0.21, p < 0.001) 
and a positive and high statistically relevant correlation 
of PSS with avoidance (ρ = 0.50, p < 0.001). There was no 
relevant correlation between the PSS values and seeking 
social support (ρ =–0.001, p > 0.05).

The Spearman’s rank correlation coefficient showed 
a statistically relevant positive and high correlation of 
the PSS-10 values with somatic complaints (ρ = 0.643, 
p < 0.001) and depression (ρ = 0.645, p < 0.001), and an 
even higher positive correlation with anxiety/insomnia 
(ρ = 0.763, p < 0.001).

The results of the univariate linear regression analysis 
showed that the higher PSS-10 values were significantly 
influenced by the overall GHQ-28 scores higher or equal 
to 24, the overall GHQ-28 questionnaire scores alone, 
and the scores on its three subscales (somatic symptoms, 
anxiety/insomnia, and depression). The avoidance sub-
scale on the CSI scale, concern for the health of family 
members, and the female gender proved to influence the 
results further (Table 5).

The overall GHQ-28 questionnaire score higher or 
equal to 24 increased the PSS-10 score for 8.71 (7.521–
9.898, p < 0.001) in comparison to the respondents with 
an overall GHQ-28 up to 23. This has the highest influ-
ence on the PPS-10 (Table 5).

Female respondents had a 2.659 (0.921–4.397, p < 0.01) 
higher PSS scores in comparison to the male ones, 
whereas the ones with a concern for the health of family 
members had a 2.459 (0.989–3.929, p < 0.01) higher PPS 
scores in comparison to the respondents who expressed 
no concern for the health of family members (Table 5).

A unit increase on the somatic complains subscale 
score led to an increase in the PSS score by 0.983 (0.862–
1.104, p < 0.001); a unit increase on the anxiety/insom-
nia subscale score led to an increase in the PSS score by 
0.959 (0.877–1.040, p < 0.001) and on depression by 0.871 
(0.754–0.989, p < 0.001). A unit increase on the avoid-
ance subscale led to an increase in the PSS score by 0.880 
(0.729–1.031, p < 0.001) (Table 5).

A unit increase of the overall GHQ-28 score led to an 
increase in the PSS score by 0.355 (0.319–0.392, p < 0.001) 
(Table 5).

Volunteering—helping the disabled persons during the 
COVID-19 pandemic had a statistically relevant influence 
on lowering the PSS scores by 4.038 (− 1.795 to − 6.280, 
p < 0.001) compared with the non-volunteers. Apart from 
volunteering, a statistically relevant influence on lower-
ing the PSS scores proved to be the sub-score problem-
solving on the CSI questionnaire (its unit increase lowers 
the PSS score by 0.393 (− 0.240 to − 0.546, p < 0.001)) and 
Social dysfunction, the sub-score on the GHQ-28 scale, 
whose unit increase lowered the PSS-10 score by 0.212 
(− 0.018 to − 0.406, p < 0.05) (Table 5).

Table 4  Descriptive parametric statistics for the PSS-10 in 
relation to the place of residence, feelings of concern and 
fear of contracting COVID-19, high-risk family members and 
volunteering

Continuous variables are represented as X ± SD (Me)
**  p < 0.01, ***p < 0.001 (Student’s t test for independent samples)

PSS

Gender

 Male (n = 93) 18.29 ± 7.19 (19.00)

 Female (n = 335) 20.95 ± 7.64 (21.00)**

Living with parents

 Yes (n = 324) 20.30 ± 7.71 (20.00)

 No (n = 104) 20.59 ± 7.35 (21.00)

Feelings of concern and fear of contracting COVID-19

 Yes (n = 71) 20.59 ± 9.21 (23.00)

 No (n = 357) 20.33 ± 7.27 (20.00)

Concern for the health of family members

 Yes (n = 263) 21.32 ± 7.46 (21.00)**

 No (n = 165) 18.86 ± 7.64 (19.00)

Volunteering during the COVID-19 outbreak

 Yes (n = 49) 16.80 ± 7.66 (17.00)

 No (n = 379) 20.83 ± 7.50 (21.00)***
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The initial model of multivariate linear regression anal-
ysis was formed based on the variables that were shown 
in the univariate analysis as factors with a significant 
influence on the PSS scores. By applying the stepwise 
regression in step 5, an optimal model of the combined 
influence of the variables on the PSS-10 score was 
obtained. This consisted of anxiety/insomnia, depres-
sion, gender, avoidance, and social dysfunction (Table 6). 
The multiple-correlation coefficient R is 0.783, and the 
multiple-determination coefficient is 0.613, which means 
that in 61.3% of the tested sample, the PSS-10 score vari-
ance was determined by the variance of the set of predic-
tor variables found in the final model. The female gender 
showed to be the most significant factor influencing the 
increase in the PSS score, followed by anxiety/insomnia, 
depression and avoidance, whereas social dysfunction 
showed to decrease the score we examined (Table 6).

Discussion
This study aims to evaluate the perceived stress and its 
related factors due to the COVID-19 outbreak among 
university students in south-east Serbia. The mean per-
ceived stress score of 20.37 (± 7.67) suggests that our 
participants had relatively high levels of perceived stress 
compared with established norms for a general popula-
tion sample aged 18–29 (M = 14.2 (± 6.2)) [21]. Further-
more, the PSS results were higher than the mean norms 
for PSS of 14.98 (± 6.32), obtained in an earlier pre-
COVID-19 survey among Serbian students aged 21.82 
[24].

Study results are in line with recent studies which 
showed moderate levels of perceived stress among the 
student population [14, 20, 25] during the COVID-19 
outbreak. For example, Sheroun et  al. [14] have found 
that the mean perceived stress score of the college stu-
dent Nurses in Puna, aged 21–25, was 21.88 (± 4.30). 
Collecting the data about the perceived stress during the 
COVID-19, an internet survey conducted among 2449 
residents in 20 provinces of China, reports that students 
had the strongest perceived stress of 23.87 (± 6.18) com-
pared with other occupations and that in 48.66%, stress 
represented a health risk [25]. Son et al. [20] reported the 
mean PSS score of 18.8 (± 4.9) among students, average 
age approximately 20.7, indicating moderate perceived 
stress during the outbreak of the coronavirus disease.

Our findings showed that female students were sig-
nificantly more stressed during the COVID-19 out-
break than the male and that being female significantly 
predicted higher perceived stress in our sample. Earlier 
research [3] as well as the recent studies carried out on 

Table 5.  Assessment of the impact of factors of interest on the PSS-10 score, the results of the univariate linear regression analysis

B–Regression coefficient, CI–trust interval

Factor p B 95% CI for B

Lower Lower

Living with parents 0.7411 − 0.284 − 1.973 1.405

Female 0.0028 2.659 0.921 4.397

Feelings of concern and fear of contracting COVID-19 0.7902 0.264 − 1.684 2.211

Concern for the health of family members 0.0011 2.459 0.989 3.929

Volunteering—helping disabled persons 0.0004 − 4.038 − 6.280 − 1.795

Problem-solving 0.0000 − 0.393 − 0.546 − 0.240

Seeking social support 0.9800 0.002 − 0.143 0.147

Avoidance 0.0000 0.880 0.729 1.031

Somatic symptoms 0.0000 0.983 0.862 1.104

Anxiety/insomnia 0.0000 0.959 0.877 1.040

Social dysfunction 0.0325 − 0.212 − 0.406 − 0.018

Depression 0.0000 0.871 0.754 0.989

GHQ-28 Total Score 0.0000 0.355 0.319 0.392

GHQ-28 Total Score ≥ 24 0.0000 8.709 7.521 9.898

Table 6.  Assessment of the impact of factors of interest on the 
PSS-10 score, the results of the multivariate linear regression 
analysis

B–Regression coefficient, CI–trust interval, R2 = 0.613

Factor p B 95% CI for B

Lower Upper

Anxiety 0.0000 0.739 0.634 0.843

Depression 0.0000 0.293 0.178 0.408

Social dysfunction 0.0001 − 0.241 − 0.363 − 0.118

Female 0.0007 1.913 0.808 3.017

Avoidance 0.0079 0.174 0.046 0.302

(Constant) 0.0000 9.650 6.585 12.715
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the student population during the COVID-19 [15, 16, 26] 
have shown significant gender differences in the psycho-
logical response to the epidemic. Mirowsky and Ros [7] 
found in their study that gender influences the appraisal 
process of stressful events in ways that are consistent 
with the different socialization patterns of males and 
females.

In the present study, expressing concern for the health 
of family members during the COVID-19 outbreak pre-
dicted higher levels of perceived stress. Recent studies 
found that concerns relating to the health of family mem-
bers have been highly prevalent among the student popu-
lation during the pandemic [20, 27]. Most of the students 
in our sample live with their parents. Since it is assumed 
that older people are more likely to have a worse prog-
nosis after a SARS-CoV-2 infection, students may have 
been more concerned about their parents and other older 
family members than about themselves. Ding et  al. [27] 
pointed out that students believe their parents have a 
higher risk of being infected by COVID-19 and that their 
own risk is lower because the parents have to go to work 
or take care of the family. Furthermore, students cannot 
control their parents’ behavior [27].

Many positive benefits have been attributed to a volun-
teer role. It is stated that volunteers experience a “helper’s 
high”—a prolonged feeling of calm, reduced stress, and 
greater self-worth after helping others [28]. Some nega-
tive consequences to volunteering have also been noted, 
such as stress and burnout [29]. Our findings indicate 
accordingly that students involved in volunteering activi-
ties helping the disabled persons during the COVID-19 
outbreak, experience lower perceived stress than the 
non-volunteers. It is still unclear whether volunteering 
reduces the stress level or students who perceived lower 
stress are simply more likely to volunteer during an actual 
pandemic.

Among the three basic models of CSI coping, our 
study findings show that problem-solving was most used 
in response to the COVID-19 emergency, followed by 
avoidance and seeking social support. On the other hand, 
our findings suggest that the mean scores obtained on the 
avoidance subscale are significantly above the expected 
normative average for CSI. Previous studies during the 
SARS epidemic (2002–2004) reported that college stu-
dents used less active (problem-focused) coping strate-
gies and more avoidant coping strategies in response to 
SARS-related stressors (which were rated by participants 
as less controllable) in comparison to daily stressors dur-
ing the outbreak [30]. The correlation analyses and our 
model showed that avoidance coping not only has a sig-
nificant positive correlation but also serves as a good pre-
dictor of perceived stress. These results are in line with 
previous studies which reported the negative impact of 

the avoidance strategy on university adjustment, espe-
cially the mental health of students [31, 32] and the cur-
rent literature on the relationship between coping and 
response to epidemics [33, 34]. Despite the efficacy and 
potential benefits derived from employing avoidance 
coping under specific situations (such as in  situations 
that require immediate and short-term responses to 
threat as well as those that are uncontrollable [4]), this 
coping mechanism is grouped among dysfunctional reac-
tions to stressful situations as it deals with the likelihood 
with which individuals adopt strategies based on avoid-
ance when they face problematic situations. Regarding 
the problem-solving strategy, our results show a negative 
and significant correlation between perceived stress and 
problem-solving. These results are consistent with other 
past and current studies on infectious disease outbreaks 
indicating that problem-solving is an active coping strat-
egy with a psychological impact on stress reduction [13, 
33–35]. Some research during the current coronavi-
rus pandemic among the general Italian population has 
shown that seeking social support was positively related 
to perceived stress [33] and that higher social support 
predicted higher levels of stress [34]. In this study, a neg-
ative correlation was found between seeking social sup-
port and perceived stress, but not at the level of statistical 
significance.

Using the cut-off score of GHQ-28, it was found that 
48.83% of students reported psychological distress. This 
seems to suggest that the students are psychologically 
healthy in general but a considerable percentage of them 
have been identified to have the potential to develop psy-
chological problems. Psychological distress analysis using 
GHQ-28 during the COVID-19 outbreak showed the 
highest average scores among students on the anxiety/
insomnia subscale, followed by social dysfunction and 
somatization, whereas the lowest average values were 
recorded on the depression subscale. According to Leung 
et al., large outbreaks of novel or serious infectious dis-
eases are associated with levels of anxiety that may be far 
greater than the risk of becoming infected or of mortality 
from infection [35]. Recent studies, which evaluated the 
mental health of university students during COVID-19 
in Spain [16] and China [15, 17] reported anxiety, stress, 
and depression.

Obtained positive correlation among PSS-10 scores 
and somatic complaints, depression, and anxiety are 
expected. Some authors argued that the PSS is “yet 
another measure of psychopathology or distress,” 
[36] suggesting the problem of circularity and overlap 
between the measures of perceived stress and emo-
tional distress. Indeed, it is difficult to make a distinc-
tion between perceived stress and emotional distress, 
because they share a common thread of unpleasant 
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emotions. But there is a conceptual difference between 
perceived stress as measured by the PSS and emotional 
distress. Perceived stress primarily refers to the cogni-
tive evaluation of stress, i.e., “the degree to which sit-
uations in one’s life is appraised as stressful” [21]. On 
the other hand, emotional distress refers to the mental 
health outcome variable, i.e., negative emotional conse-
quences that may result from numerous factors other 
than perceived stress. Therefore, perceived stress does 
not necessarily result in negative outcomes (e.g., in 
high resilient people), while emotional distress is inher-
ently negative.

Regression analysis indicates that an increase in 
distress indicators, marked by a GHQ-28 total score 
higher or equal to 24, together with its three factors 
including anxiety/insomnia, depression, and somatic 
symptoms lead to a significant increase in the stress 
level in our sample. The multivariable model showed 
that anxiety/insomnia and depression are strongly 
associated with perceived stress, indicating a com-
mon mechanism between mental health disorders 
and stress confrontation. Contrary to the findings in 
the literature, which indicate a positive association 
between the social dysfunction subscale on the GHQ-
28 and perceived stress among the student population 
[37], our research showed that higher scores on the 
social dysfunction subscale predicted lower perceived 
stress. The social dysfunction subscale is comprised 
of items that indicate engaging in everyday activities 
like “been satisfied with the way you’ve carried out 
your task”, “been taking longer over the things you do”, 
where higher values recorded on this subscale suggest 
compromised functional abilities of the respondents. 
A possible explanation of this result may be related to 
the dramatic situation associated with the COVID-
19 pandemic and up to now unseen global reaction to 
some disease. Namely, soon after the declaration of 
the pandemic, the University of Nis closed all facili-
ties, suspended classes, exam deadlines, and almost all 
academic obligations. The student population is under 
constant pressure to meet the set deadlines and coordi-
nate studies with other obligations, they are constantly 
chasing grades, fighting busy schedules, and facing a 
lack of free time. It is, therefore, possible that in the 
circumstances when “the whole world stopped because 
of the coronavirus” students were less satisfied with the 
way they performed their tasks, but at the same time 
had an external justification for the reduced functional 
performance, and were relieved and under less stress. 
This result has to be observed with caution as further 
research is needed to explore it, perhaps with control 
measures such as years of studying, previous success in 
studies, perceived self-efficacy, etc.

Limitation
There are several limitations to the study. The study 
sample was small and the survey included only uni-
versity students in the southeastern region of Serbia, 
thus being hardly representative of all Serbia. Recruit-
ing more students from different regions of the coun-
try could improve the study results. Also, an online 
assessment may entail data of a lower quality than that 
obtained by face-to-face interviews. Finally, the cross-
sectional design of the study has a limitation in deter-
mining a causal relationship between factors of interest 
and perceived stress and evaluating the level of stress 
during the actual pandemic and pre-COVID-19 period.

Conclusion
Study findings suggest that PSS results showed mod-
erate levels of stress among our participants during 
the COVID-19 outbreak. Our model there showed 
that female respondents had higher scores on anxiety/
insomnia and depression subscales on GHQ-28 and 
that avoidance coping was strongly associated with 
perceived stress, while higher scores on the social dys-
function subscale reduced stress. The nature of the 
association between social dysfunction and perceived 
stress could be the subject of further research. The find-
ings of the study confirm the need to examine the expe-
rience of students in states of emergencies and crises as 
well as make a plan for online stress management pro-
grams that would help alleviate stress during a global 
pandemic. Besides, further studies are needed to deter-
mine the effects of the pandemic on the mental health 
of students in the later stages of a health crisis.

Abbreviations
PSS: Perceived stress scale-10; CSI: Coping Strategy Indicator; GHQ: General 
Health Questionnaire.

Acknowledgements
The authors would like to thank all anonymous participants for filling out the 
questionnaire in the survey.

Authors’ contributions
JK contributed to the study design, data analysis, and article drafting. OŽ 
contributed to the study design, data analysis, and data interpretation. VĐ 
contributed to data collection and data analysis. ŽK contributed to data col-
lection and data analysis. All authors read and approved the final manuscript.

Funding
This study did not receive any specific grant from funding agencies in the 
public, commercial, or not-for-profit sectors.

Availability of data and materials
All data generated or analyzed during this study are included in this published 
article.



Page 8 of 8Kostić et al. Ann Gen Psychiatry           (2021) 20:25 

Declarations

Ethics approval and consent to participate
This study was approved by the Ethics Committee of the Clinical Centre Nis, 
Serbia (11744/2;5.05.2020). All procedures were in accordance with the latest 
version of the Declaration of Helsinki. Informed consent was obtained for all 
participants.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Department of Psychiatry, Faculty of Medicine, University of Niš, Niš, Serbia. 
2 Centre for Mental Health Protection, Clinical Center Niš, Niš, Serbia. 3 College 
of Health Studies, Ćuprija, Serbia. 

Received: 5 December 2020   Accepted: 30 March 2021

References
	1.	 World Health Organization. WHO Director General’s opening remarks at the 

mission briefing on COVID-19. https://​www.​who.​int/​dg/​speec​hes/​detail/​
who-​direc​tor-​gener​al-s-​openi​ng-​remar​ks-​at-​the-​missi​on-​brief​ing-​on-​
COVID-​19. 2020.

	2.	 Ko CH, Yen CF, Yen JY, Yang MJ. Psychosocial impact among the public of 
the severe acute respiratory syndrome epidemic in Taiwan. Psychiatry Clin 
Neurosci. 2006;60(4):397–403.

	3.	 Al-Rabiaah A, Temsah MH, Al Eyadhy AA, Hasan GM, Al ZF, et al. Middle East 
Respiratory Syndrome-Corona Virus (MERS-CoV) associated stress among 
medical students at a university teaching hospital in Saudi Arabia. J Infect 
Public Health. 2020;13(5):687–91.

	4.	 Lazarus R, Folkman S. Stress, appraisal and coping. New York: Springer; 1984.
	5.	 Stallman H. Prevalence of psychological distress in university students: 

implications for service delivery. Aust Fam Physician. 2008;37(8):673–7.
	6.	 MacGeorge E, Samter W, Gillihan S. Academic stress, supportive communi-

cation, and health. Commun Educ. 2005;54:365–72.
	7.	 Mirowsky J, Ross CE. Selecting outcomes for the sociology of mental 

health: Issues of measurement and dimensionality. J Health Soc Behav. 
2002;43:152–70.

	8.	 Haftgoli N, Favrat B, Verdon F, Vaucher P, Bischoff T, Burnand B, et al. Patients 
presenting with somatic complaints in general practice: depression, anxiety, 
and somatoform disorders are frequent and associated with psychosocial 
stressors. BMC FamPract. 2010;11(67):8–11.

	9.	 Gustems-Carnicer J, Calderón C. Coping strategies and psychologi-
cal well-being among teacher education students. Eur J Psychol Educ. 
2013;28:1127–40.

	10.	 Jones MC, Johnston DW. Reducing distress in first-level student nurses: 
a review of the applied stress management literature. J Adv Nurs. 
2000;32:66–74.

	11.	 Jex SM, Bliese PD, Buzzell S, Primeau J. The impact of self-efficacy on 
stressor–strain relations: coping style as an explanatory mechanism. J Appl 
Psychol. 2001;86(3):401–9.

	12.	 Wood SK, Bhatnagar S. Resilience to the effects of social stress: Evidence 
from clinical and preclinical studies on the role of coping strategies. Neuro-
biol Stress. 2015;1:164–217.

	13.	 Main A, Zhou Q, Ma Y, Luecken LJ, Liu X. Relations of SARS-related stressors 
and coping to Chinese college students’ psychological adjustment during 
the 2003 Beijing SARS epidemic. J Couns Psychol. 2011;58(3):410–23. 
https://​doi.​org/​10.​1037/​a0023​632.

	14.	 Sheroun D, Wankhar DD, Devrani A, Lissamma PV, Gita S, Chatterjee K. A 
study to assess the perceived stress and coping strategies among BSc 
nursing students of selected colleges in Pune during COVID-19 pandemic 
lockdown. IJSHR. 2020;5(2):280–8.

	15.	 Liu X, Liu J, Zhong X. Psychological state of college students during Covid 
19 Epidemic. SSRN J. 2020. https://​doi.​org/​10.​2139/​ssrn.​35528​14.

	16.	 Odriozola-González P, Planchuelo-Gómez Á, Irurtia MJ, de Luis-García R. Psy-
chological effects of the COVID-19 outbreak and lockdown among students 
and workers of a Spanish university. Psychiatry Res. 2020;290:113108.

	17.	 Cao W, Fang Z, Hou G, Han M, Xu X, Dong J, et al. The psychological impact 
of the COVID-19 epidemic on college students in China. Psychiatry Res. 
2020;287:112934.

	18.	 Husky MM, Kovess-Masfety V, Swendsen JD. Stress and anxiety among 
university students in France during Covid-19 mandatory confinement. 
Compr Psychiatry. 2020;102:152191. https://​doi.​org/​10.​1016/j.​compp​sych.​
2020.​152191.

	19.	 Naser AY, Dahmash EZ, Al-Rousan R, Alwafi H, Alrawashdeh HM, Ghoul I, 
et al. Mental health status of the general population, healthcare profession-
als, and university students during 2019 coronavirus disease outbreak in 
Jordan: a cross-sectional study. medRxiv. 2020;10(8):e01730.

	20.	 Son C, Hegde S, Smith A, Wang X, Sasangohar F. Effects of COVID-19 on 
college students’ mental health in the United States: interview survey study. 
J Med Internet Res. 2020;22(9):e21279.

	21.	 Cohen S, Kamarck T, Mermelstein R. A global measure of perceived stress. J 
Health Social Behav. 1983;24(4):385–96. https://​doi.​org/​10.​2307/​21364​04.

	22.	 Goldberg DP, Hillier VF. A scaled version of the general health questionnaire. 
Psychol Med. 1979;9(1):139–45.

	23.	 Amirkhan HJ. A factor analytically derived measure of coping: The coping 
strategy indicator. J Pers and Soc Psychol. 1990;59:1066–74.

	24.	 Jovanović V, Gavrilov-Jerković V. More than a (Negative) Feeling: Validity 
of the perceived stress scale in Serbian clinical and non-clinical samples”. 
Psihologija. 2015;48(1):5–18. https://​doi.​org/​10.​2298/​PSI15​01005J.

	25.	 Li Y, Yao L, Luo Y. Perceived stress and its impact on health behaviour of Chi-
nese residents during the epidemic of Covid 19: an Internet Survey. 2020. 
Doi: https://​doi.​org/​10.​21203/​rs.3.​rs-​27180/​v1

	26.	 AlAteeq DA, Aljhani S, AlEesa D. Perceived stress among students in virtual 
classrooms during the COVID-19 outbreak in KSA. J Taibah Univ Med Sci. 
2020;15(5):398–403. https://​doi.​org/​10.​1016/j.​jtumed.​2020.​07.​004.

	27.	 Ding Y, Du X, Li Q, Zhang M, Zhang Q, et al. Risk perception of coronavirus 
disease 2019 (Covid-19) and its related factors among college students in 
China during quarantine. PLoS ONE. 2020;15(8):e0237626. https://​doi.​org/​
10.​1371/​journ​al.​pone.​02376​26.

	28.	 Luks A. Helper’s high: volunteering makes people feel good. Phys Emot 
Psychol Today. 1988;22(10):34–42.

	29.	 Bakker AB, Van Der Zee KI, Lewig KA, Dollard MF. The relationship between 
the big five personality factors and burnout: a study among volunteer 
counselors. J Soc Psychol. 2006;146(1):31–50.

	30.	 Gan Y, Liu Y, Zhang Y. Flexible coping responses to severe acute respira-
tory syndrome-related and daily life stressful events. Asian J Soc Psychol. 
2004;7:55–66. https://​doi.​org/​10.​1111/j.​1467-​839X.​2004.​00134.

	31.	 Doron J, Trouillet R, Maneveau A, Ninot G, Neveu D. Coping profiles, 
perceived stress, and health-related behaviours: a cluster analysis approach. 
Health PromotInt. 2015;30(1):88–100. https://​doi.​org/​10.​1093/​heapro/​
dau090.

	32.	 Park CL, Adler NE. Coping style as a predictor of health and well-being 
across the first year of medical school. Health Psychol. 2003;22:627–31.

	33.	 Flesia L, Monaro M, Mazza C, Fietta V, Colicino E, Segatto B, Roma P. Predict-
ing perceived stress related to the Covid-19 outbreak through stable psy-
chological traits and machine learning models. J Clin Med. 2020;9(10):3350. 
https://​doi.​org/​10.​3390/​jcm91​03350.

	34.	 Babore A, Lombardi L, Viceconti ML, Pignataro S, Marino V, Crudele M, 
et al. Psychological effects of the COVID-2019 pandemic: perceived stress 
and coping strategies among healthcare professionals. Psychiatry Res. 
2020;293:113366. https://​doi.​org/​10.​1016/j.​psych​res.​2020.​113366.

	35.	 Leung GM, Lam TH, Ho LM, et al. The impact of community psychological 
responses on outbreak control for severe acute respiratory syndrome in 
Hong Kong. J Epidemiol Community Health. 2003;57(11):857–63.

	36.	 Lazarus RS, DeLongis A, Folkman S, Gruen R. Stress and adaptational 
outcomes: the problem of confounded measures. Am Psychol. 
1985;40(7):770–9.

	37.	 Saleh D, Camart N, Romo L. Predictors of stress in college students. Front 
Psychol. 2017;8:19. https://​doi.​org/​10.​3389/​fpsyg.​2017.​00019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-mission-briefing-on-COVID-19
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-mission-briefing-on-COVID-19
https://www.who.int/dg/speeches/detail/who-director-general-s-opening-remarks-at-the-mission-briefing-on-COVID-19
https://doi.org/10.1037/a0023632
https://doi.org/10.2139/ssrn.3552814
https://doi.org/10.1016/j.comppsych.2020.152191
https://doi.org/10.1016/j.comppsych.2020.152191
https://doi.org/10.2307/2136404
https://doi.org/10.2298/PSI1501005J
https://doi.org/10.21203/rs.3.rs-27180/v1
https://doi.org/10.1016/j.jtumed.2020.07.004
https://doi.org/10.1371/journal.pone.0237626
https://doi.org/10.1371/journal.pone.0237626
https://doi.org/10.1111/j.1467-839X.2004.00134
https://doi.org/10.1093/heapro/dau090
https://doi.org/10.1093/heapro/dau090
https://doi.org/10.3390/jcm9103350
https://doi.org/10.1016/j.psychres.2020.113366
https://doi.org/10.3389/fpsyg.2017.00019

	Perceived stress among university students in south-east Serbia during the COVID-19 outbreak
	Abstract 
	Background: 
	Method: 
	Results: 
	Conclusion: 

	Introduction
	Method
	Perceived stress scale (PSS-10) [21]
	General health questionnaire (GHQ-28) [22]
	The coping strategy indicator (CSI) [23]
	Data analysis

	Results
	Discussion
	Limitation
	Conclusion
	Acknowledgements
	References




