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Objectives: To investigate changes in moderate and vigorous physical activity (PA), and find correlation
with psychological well-being and perceived health status in university students prior to versus 4–
6 weeks following the outbreak of coronavirus pandemic
Methods: Registered students to the 2020/2021 academic year participated in an online survey repre-
senting four Hungarian universities in the framework of ‘‘COVID-19 International Student Well-being
Study” project. Moderate and vigorous PA were measured with a single question, psychological well-
being was evaluated using the Center for Epidemiological Studies � Depression Scale (CES-D) short form
and perceived health status on the 11-point Cantril ladder respectively. Statistical analyses were calcu-
lated using SPSS 26.0 software
Results: A total of 2779 Hungarian citizen students completed the questionnaire and 2162 (27.7% males)
provided full information on PA. Mean age was 24.52 (SD = 7.15) years. A significant decrease was
observed in moderate PA prior to and during social isolation (Z = -14.956; p < .001). Students mean
well-being was 10.23, SD = 5.28)/32. After analyzing changes (decreased, unchanged, increased) of PA
in the context of well-being, it was found students with reduced PA had significantly less favorable scores
on well-being scale than students who unchanged or increased their PA level, both in moderate
(F = 32.35; p < .001) and vigorous (F = 21.44; p < .001) PA. Regarding the perceived health status there
was significant reduction during the pandemic (M = 7.58, SD = 2.19) compared to the preceding period
(M = 7.94, SD = 1.85; p < .001). This reduction was most notable in the group that reduced PA
Conclusions: The closure of universities and sport facilities unfavorably influenced the students’ previous
PA level. Based on the result, there is a negative relationship between PA and psychological wellbeing also
between PA and perceived health status. Universities may pay more attention to keep their students
physically active even during a pandemic as it may be far from being over yet.
� 2021 The Author(s). Published by Elsevier B.V. on behalf of King Saud University. This is an open access

article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In 2020, the new SARS-CoV-2 infection originated from Vuhan,
China developed rapidly into a worldwide epidemic. Governments
had to put in place swift measures to counteract the spread of
virus. The first case of COVID-19 was reported on March 4, 2020
in Hungary, and the Government implemented various contain-
ment measures within a week. Social distance, self-isolation, travel
restricting were imposed, stores and services were ordered to close
except for essential business and activities. The university cam-
puses and facilities were closed for students and education
switched to distance learning. Students had to face various chal-
lenges and uncertainties in their life circumstances that can lead
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to psychological consequences (Liu et al., 2020). Due to academic
stressors, university students are considered as vulnerable popula-
tion for psychological disorders (Sharp and Theiler, 2018; Wörfel,
et al., 2016). In addition with pre-existing reduced psychological
well-being, they are likely to be more susceptible to the negative
impact of COVID-19 (Yao et al., 2020; Rajkumar, 2020).

It is well documented in relevant literature that regular physical
activity (PA) has an effect on immunity system, infections and
inflammation all of that come to the fore during coronavirus pan-
demic as the virus can cause severe acute respiratory syndrome
(Huang et al., 2020; Rothan and Byrareddy, 2020; Mohamed and
Alawna, 2020). Furthermore, PA can be a powerful counterbalance
against psychological distress (Min et al., 2017; Sheikh et al, 2018)
and physical health (Füzéki et al., 2017). Giuntella et al. (2021)
evaluated US university students found large disruptions to PA
and psychological health before and during the pandemic. Decline
in PA was associated with higher depressive symptoms. Interest-
ingly, the restoration of physical activity through a short-term
intervention did not improve psychological health, highlighting
the importance of maintaining continuous PA during the pan-
demic. Sallis et al. (2020) pointed out more research is needed on
PA during pandemic because of its multiple benefits and calls for
immediate action to increase PA during the COVID-19 as the pan-
demic continues.

Since students are vulnerable to psychological distress, and reg-
ular PA can reduce symptoms, it is vital to study how psychological
well-being, perceived health status and PA among university stu-
dents alter during coronavirus pandemic.

The purpose of the study is to investigate changes in moderate
and vigorous PA, and find relationship with mental well-being and
health in Hungarian university students prior to versus after 4–
6 weeks of social distancing orders.

Based on the latest literature on coronavirus, it is hypothesized
university students reduce the amount of PA during the coron-
avirus breakdown (Gallo et al., 2020) (H1); perceive poor physical
(H2) and mental health (Dong and Bouey, 2020; Zhai and Du, 2020)
(H3), and students who reduce PA have unfavorable scores on well-
being scale and perceive poorer health than those who increase or
do not change PA (Maugeri et al., 2020) (H4).
2. Material and Methods

2.1. Study design participants and ethics

This study is part of an international project named ‘‘COVID-19
International Student Well-being Study” elaborated and conducted
by Antwerp University, Belgium. Information about the interna-

tional study is available on the https://www.uantwerpen.be/en/re-

search-groups/centre-population-family-health/research2/covid-

19-internation/ webpage. In this study, data of the Hungarian par-
ticipants were used in cleaned form sent by the project leaders.
Hungarian data collection was conducted between 15 and 28
May 2020, 4–6 weeks after the official university closures due to
coronavirus outbreak in Hungary. Four state universities took part
in the survey, Corvinus University of Budapest, University of
Debrecen, University of Miskolc, and University of Szeged. All the
registered students for the 2020/2021 academic year were invited
to complete an online questionnaire via Student Administration
System accompanied by the students’ personal e-mails. Comple-
tion of the questionnaire took 20 min. At the start of the question-
naire a brief description of the study was provided and students
were informed about the objectives of the survey, its anonym
and voluntary nature. Students agreed to take part in the survey
by clicking the consent button.
2

The research project was approved by the Ethics Committee for
the Social Sciences and Humanities in Antwerp (SHW_20_38) and
by the institutional ethics committee, the vice-rector for research,
the vice-rector for education of all participating universities in
Hungary in accordance with the Declaration of Helsinki. The four
universities received no financial support for conducting the
survey.
2.2. Measures

2.2.1. Sociodemographics
Students provided information on their age, gender, relation-

ship status, educational level, parents’ educational level, and fund-
ing of studies.
2.2.2. Physical activity
Two forms of PA (moderate and vigorous) were measured using

two single item questions. On average, how often did you perform
moderate physical activities like easy cycling or walking for at least
30 min?” On average, how often did you perform vigorous physical
activities like lifting weights, running, aerobics, or fast cycling for
at least 30 min?” The possible categories for these questions were:
‘‘(almost) never”, ‘‘less than once a week”, ‘‘once a week”, ‘‘more
than once a week” and ‘‘(almost) daily” Students indicated the fre-
quency prior to and during the COVID-19 outbreak. Single item
measure is an alternative way to gather information on PA when
objective measures or longer self-report measures are not feasible
(Milton et al., 2011; O’Halloran et al., 2020).
2.2.3. Mental Well-Being
Mental well-being was measured using the Center for Epidemi-

ological Studies-Depression Scale (CES-D) short form (Van de Velde
et al., 2010) originally published by Radloff (1977). Hungarian
adaptation of the scale is established in the study of Van de
Velde et al. (2010). The scale included 8 items (‘‘you felt
depressed”, ‘‘you felt everything you did was an effort”, ‘‘your sleep
was restless”, ‘‘you were happy”, ‘‘you felt lonely”, ‘‘you enjoyed
life”, ‘‘you felt sad”, ‘‘you could not get going”) rated on a 4-point
scale from rarely or none of the time (1) to most or all of the time
(4). Two items (‘‘you were happy” and ‘‘you enjoyed life”) were
reversed scored. Answers were summed and the lower scores indi-
cated better well-being, whereas higher scores indicated the pres-
ence of more depressive symptomatology (Siddaway et al, 2017).
Reliability and validity of the scale in university student population
was established by Jiang et al. (2019). Internal consistency coeffi-
cient was good in the study population (Cronbach’s alpha = 0.854)
2.2.4. Perceived health status
Perceived health status was measured on Cantril Self-Anchoring

Striving Scale (Cantril 1965) where 0 indicates the worst health
status, whereas 10 refers to the best status.
2.3. Statistical analyses

Data were analyzed using IBM SPSS version 26 for Windows
(IBM Corp., Armonk, NY, USA). The significance level for all analy-
ses was p � 0.05. Descriptive statistics were presented as means
and standard deviations (SD) for continuous variables, and as per-
centage (%) for categorical variables. Wilcoxon signed-rank tests
were applied to determine any changes in PA prior to and during
COVID-19 outbreak. ANOVA with Tukey post-hoc test was used
to find differences among groups (reduced, unchanged and
increased PA) in psychological well-being and physical health.
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3. Results

3.1. Participants

Database included 2779 questionnaires completed by Hungar-
ian citizens (72.8% females, Mage = 24.45, SD = 6.95), however
617 were discarded due to incomplete information on PA. Student
participants studied in different fields of education (30.9% - social
sciences, business and law, 21.4% - health and welfare, 16.2% -
social and behavioral sciences, 11.1% - engineering, manufacturing
and construction, 9.9% - humanities and arts, 5.2% - education, 2.5%
- personal services, 1.1% - agriculture, and 1.7% - other). Descriptive
statistics of the students are presented in Table 1.
Fig. 1. Change (%) of moderate PA prior to and during pandemic outbreak
(N = 2162).
3.2. Change in physical activity

Wilcoxon signed-rank test revealed significant change in mod-
erate PA prior to and during social isolation (Z = -14.956;
p < .001). Some negative changes were observed in vigorous PA,
however, it was statistically not significant (Z = � 1.551,
P = .121). (Fig. 1 and Fig. 2) (Supplementary data 1)
Fig. 2. Change (%) of vigorous PA prior to and during pandemic outbreak (N = 2162).
3.3. Relationship between well-being and physical activity change

Students’ mean well-being score was 10.23, SD = 5.28 / 32. Both
floor and ceiling effects were detectable. (Lower scores indicate
favorable well-being.) Analyzing well-being in the context of PA
change, it turns out that there are significant differences among
groups. ANOVA with Tukey post-hoc test indicated students with
reduced moderate and vigorous PA had significantly less favorable
well-being scores than students who unchanged (p < .001) or
increased their activities (p < .001). (Fig. 3) (Supplementary data 2)
3.4. Relationship between perceived health status and physical activity
change

Significant reduction was observed in students’ mean perceived
health status prior to COVID-19 pandemic (M = 7.94, SD = 1.85)
compared to the level anticipated after (M = 7.58, SD = 2.19;
p < .001). Analyzing health status in the context of PA change, there
were no significant differences among groups prior to COVID-19
outbreak (moderate: F = 1.243, p = .289; vigorous: F = 0.213;
p = 0.818), however, on the week students completed the survey,
significant changes were detected (moderate: F = 4.580p = .010;
vigorous: F = 7.819, p < .001). These reductions were more notable
in the groups with reduced PA. (Fig. 4) (Supplementary data 3)
Table 1
Descriptive statistics of the study participants (N = 2162).

Mean (SD), frequency Participants

sample 2162
Gender – male:female:other (%) 27.7:71.8:0.5
Age (years) 24.52 (7.15)
Relationship status – single:in relationship:other

(%)
43.6:52.7:3.7

Mother’s education – less than secondary:
secondary:higher education:no information (%)

8.1:45.3:45.9:0.6

Father’s education – less than secondary:
secondary:higher education:no information (%)

10.7:51.5:36.2:1.5

Current educational program – bachelor:master:
undivided training:doctoral:other (%)

60.6:13.1:18.7:3.3:4.3

Funding of studies – state-funded:parents:self-
supported:bank loan:scholarship:other (%)

77.2:6.7:8.9:4.6:1.2:1.4

Fig. 3. Relationship between well-being scores (M and SD) and changes in PA (%)
(N = 2087).

3

4. Discussion

This study evaluated if there were any changes in the frequency
of moderate and vigorous PA before and after the self-confinement
orders due to the COVID-19 pandemic, and determined any rela-
tionship between PA changes, psychological well-being and per-
ceived physical health status. (H1) In general, a decrease was
observed in PA except in everyday vigorous PA where some
increase was noticed. It has been previously demonstrated that
substantial reduction of PA can be detected in adults (Maugeri
et al., 2020; Bourdas and Zacharakis, 2020) and student population
(Luciano et al, 2020; Coughenour et al., 2020). The precautionary



Fig. 4. Relationship between perceived health status and moderate and vigorous PA
change prior to and during COVID-19 outbreak (N = 1756).
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measures implemented by the government included closure of
gym halls, swimming pools, sport and recreational centers not only
within university campuses, but also all over the country. As the
sport facilities became unavailable, the primary forms of physical
exercise were home workout and walking, jogging or running out-
side. It seems students were not enthusiastic enough to maintain
PA based on self-physical literacy (Whitehead, 2001). Without
mates to exercise with and without easy accessible sport facilities,
students are struggling to maintain the former level of their PA.
Nonetheless, there was a small proportion of students who did
more vigorous PA in self-confinement than before. Possible reason
can be the higher desire and inner motivation to be physically
active of these individuals. As they experienced increasing free
time due to distance learning they could increase frequency of
the regular PA. This result is consistent with findings by Pálvölgyi
et al. (2020) noting that a small number of students increased
the amount of PA during stay-at-home orders. It is known fact
the virus does not spare physically active individuals, however
can successfully counteract with the consequences of coronavirus
with reducing inflammatory cytokines and chemokines and
increasing leukocytes (Matthews et al., 2002). (H2, H3) Findings
of this study are in line with previously mentioned studies that
coronavirus pandemic, as expected, is detrimental to the students’
physical and mental health. (H4) This study also suggests the
reduction of PA level is related to unfavorable psychological
well-being and perceived health status. Since the inadequate psy-
chological well-being and health is common in countries affected
by the COVID-19 (Alfawaz et al., 2021; Rohde et al, 2020;
Vindegaard and Benros, 2020; Ashdown-Franks et al, 2020;
Meyer et al., 2020), the positive effects of regular PA on psycholog-
ical health of university students are indisputable during pan-
demic. Schuch et al. (2016) in their meta-analyses confirmed and
strengthened PA and physical exercise in an evidence-based treat-
ment for depression.

There are some limitations to be taken into considered. First,
universities joined on voluntarily basis to the international project
‘‘COVID-19 International Student Well-being Study” and only 4
universities took part, yet, they are among the most prestigious
ones in Hungary. Psychological well-being was measured during
the outbreak of the pandemic, so there was no opportunity to
determine the difference between two sets of observations (prior
to pandemic versus during). To mitigate self-reported bias in the
study, scales and single items were used which were clear and easy
to complete and respondents have the ability to answer questions
accurately. Pre-pandemic status of PA frequency was retrospec-
tively self-reported, making it prone to recall bias. A 7-day memory
recall is considered a normal level of bias especially in the case of
university students. Considering this, author relies on accurate
4

answers from the respondents in the study (Podsakoff et al.,
2012). The cross-sectional study design precludes causal associa-
tions among variables. Despite of these facts, this study gives evi-
dence that closure of universities and self-isolation influence the
previous PA habit and detriments mental and physical health in
the university student population.

5. Conclusion

Considering the findings of the study and available evidences,
closure of sport facilities, and the call for social distancing prevent
the majority of university students from maintaining their earlier
frequency of PA. These undesirable changes in PA negatively affect
the students’ psychological well-being and general self-rated
health, suggesting that maintaining or enhancing regular PA during
stressful life events such as COVID-19 pandemic is indispensable.
In times of worldwide economic downturn, PA is an easy, effica-
cious and economical way to maintain health and cope with
adverse effect of pandemic. Universities should develop effective
interventions to increase the level of PA in university population
based on the practical guidelines (World Health Organisation.,
2020; Ricci, et al., 2020; Nyenhuiset al, 2020).
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