Health Prob Civil. 2020, Volume 14, Issue 3

ORIGINAL PAPER
ORYGINALNY ARTYKUŁ NAUKOWY

ISSN 2353-6942

PART II. PHYSICAL ACTIVITY, HEALTH AND QUALITY OF LIFE: A CENTRAL EUROPEAN PERSPECTIVE
DZIAŁ II. AKTYWNOŚĆ FIZYCZNA, ZDROWIE I JAKOŚĆ ŻYCIA: PERSPEKTYWA ŚRODKOWOEUROPEJSKA

A PRELIMINARY STUDY ON THE EFFECT OF THE COVID-19 PANDEMIC
ON SPORTING BEHAVIOR, MINDFULNESS AND WELL-BEING
WSTĘPNE BADANIE DOTYCZĄCE WPŁYWU PANDEMII COVID-19 NA ZACHOWANIA
SPORTOWE, UWAŻNOŚĆ I DOBROSTAN
Ágnes Pálvölgyi1(A,B,C,D,E,F), Alexandra Makai1(C,D), Viktória Prémusz1(C,D), Melinda Trpkovici1(B,C),
Pongrác Ács1(C,D,G), József Betlehem1(A,D,G), Kata Morvay-Sey1(A,B,C,D,E,F)
1

Authors’ contribution
Wkład autorów:
A. Study design/planning
zaplanowanie badań
B. Data collection/entry
zebranie danych
C. Data analysis/statistics
dane – analiza i statystyki
D. Data interpretation
interpretacja danych
E. Preparation of manuscript
przygotowanie artykułu
F. Literature analysis/search
wyszukiwanie i analiza literatury
G. Funds collection
zebranie funduszy

Faculty of Health Sciences, University of Pécs, Hungary

Summary
Background. The COVID-19 pandemic has affected individual well-being negatively; to
mitigate the impact, psychological resources are required. Material and methods. Both the
WHO WBI-5: 5-item World Health Organization Well Being Index and MAAS: Brown and Ryan
(2003) Mindfulness Attention and Awareness Scale were utilized in this study on 827 university
students (age 25.29±8.09). Statistical Package IBM SPSS v 24 was used and significance level
was set at p≤0.05. Results. We found significant positive correlation between dispositional
mindfulness and well-being (R=0.347; p=0.001). Significant differences in mindfulness
and well-being were noted between the regularly physically active and non-active groups
(Z=-2.850; p=0.004; and Z=-2.152; p=0.031, respectively). The population was subdivided into
3 groups (1) professional athlete; (2) recreational athlete; (3) inactive; we found significant
differences in mindfulness (Chi-square value=14.406; p=0.001) and well-being (Chi-square
value=19.341; p<0.001) across the group. In paired analysis we found significant differences
in mindfulness between groups 1-2 (Z=-2.885; p<0.001), 1-3 (Z=-3.537; p<0.001) and 2-3
(Z=-2.130; p=0.033). Significant differences in well-being were observed between groups 1-3
(Z=-2.273; p=0.023) and 2-3 (Z=-4.235; p<0.001). We found significant differences regarding
the duration (Chi-square value=342.856; p<0.001) and number of trainings before and during
quarantine (Chi-square value=214.552; p<0.001). Conclusions. Intensive and regular physical
activity facilitates the psychological factors which support individual well-being. Exercising
regularly and/or competitively appears to offer a protective effect on mental health.
Keywords: COVID-19, physical activity, well-being, dispositional mindfulness

Streszczenie
Wprowadzenie. Pandemia COVID-19 miała negatywny wpływ na samopoczucie ludzi. Do
złagodzenia jej skutków konieczna jest pomoc psychologiczna. Materiał i metody. Przebadano
studentów uniwersytetu (N=827; wiek: 25,29±8,09). W badaniu wykorzystano: (1) WHO WBI5: Pięciowymiarowy Wskaźnik Dobrostanu Światowej Organizacji Zdrowia, (2) MAAS: Brown
and Ryan (2003): Skala Uważności, Uwagi i Świadomości oraz (3) pakiet statystyczny IBM SPSS
v 24, którego poziom istotności wyniósł p≤0.05. Wyniki. Zaobserwowano istotną korelację
pozytywną między uważnością dyspozycjonalną a dobrostanem (R=0,347; p=0,001). Znaczącą
różnicę wykazano między grupą osób regularnie uprawiających aktywność fizyczną a grupą
osób nieaktywnych w zakresie uważności (Z=-2,850; p=0.004) i dobrostanu (Z=-2,152; p=0,031).
Próbę podzielono na trzy grupy: (1) zawodowych sportowców; (2) sportowców rekreacyjnych
i (3) osoby nieaktywne fizycznie. Różniły się one między sobą w zakresie uważności (chikwadrat=14,406; p=0,001) i dobrostanu (chi-kwadrat=19,341; p<0,001). Po połączeniu grup
w pary zauważono różnicę w uważności grup pierwszej i drugiej (Z=-2,885; p<0,001), pierwszej
i trzeciej (Z=-3,537; p<0,001) oraz drugiej i trzeciej (Z=-2,130; p=0,033). Różnicę w zakresie
dobrostanu odnotowano również między grupami pierwszą i trzecią (Z=-2,273; p=0,023) oraz
drugą i trzecią (Z=-4,235; p<0,001). Zaobserwowano także istotną różnicę między czasem
trwania (chi-kwadrat=342,856; p<0,001) a liczbą treningów przed kwarantanną i podczas niej
(chi-kwadrat=214,552; p<0,001). Wnioski. Intensywna i regularna aktywność fizyczna wspiera
czynniki psychologiczne odpowiedzialne za dobrostan jednostki. Regularne albo wyczynowe
wykonywanie ćwiczeń chroni zdrowie psychiczne.
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Introduction

Since the outbreak of the novel Coronavirus (2019-nCoV), which was first identified in Wuhan China, at
the end of December 2019, the virus has subsequently spread to the rest of the world. After the appearance
of COVID-19 on the European continent, the countries and governments activated emergency plans to control
the spread of the disease. Owing to the non-specific symptoms in the early stages, and the absence of clear
transmission, public health could only be protected through social distancing, which lead to national stay at
home orders in many countries (suspending in-person school, travel restrictions, and the introduction of home
offices for many). In Hungary the strict stay at home order was regulated by the government decree. The stay at
home period lasted from March 28th to May 4th 2020. It was obliged to minimalize social contact and to keep 1.5
meter distance from each other. Only essential travel was permitted, which included going to work, the grocery
store, pharmacy and church. During this time it was a requirement to wear masks and sanitize your hands
regularly [1]. Initially, governments focused on limiting the spread of the infection, but the consequences of the
pandemic, as well as the stay at home order, were not only medical.
Many commentaries and letters indicate the possible long lasting and negative psychological impacts of
the novel Coronavirus (2019-nCoV) like depression, insomnia, anxiety, anger, confusion, and post-traumatic
stress disorder [2-5]. The World Health Organization (WHO) has also highlighted the negative psychological
consequences of the pandemic [6].
Psychological effects of COVID-19

On an individual level, this situation meant social isolation and quarantine, both of which can have a significant
impact on psychological well-being [7]; previously published literature suggests that mental health problems
could occur during quarantine [8,9]. Brooks et al. reviewed studies which compared psychological outcomes
for people quarantined with those not quarantined, and found that being quarantined was a predictor of acute
stress disorder, posttraumatic stress symptoms, and depression even 3 years later [7].
Why is COVID-19 a (psychologically) traumatic event? There are many reasons, not least being the fact it
is a life-threatening disease, which is transmissible, infectious, and invisible. These factors increase stress
levels because the event is perceived as unpredictable and unpreventable. Also, it affects a large part of life – in
quarantine people are restricted: (1) in their daily routine, which leads to feeling a loss of freedom, and (2) in
their relationships (minimizing contact). For example, in Hungary, shopping time was limited by age zones: from
9-12 in the morning only elderly people (aged 65 and above) could go to the grocery store and pharmacy. The
increased stress levels caused by disaster-related experiences can trigger some psychological problems as well,
such as depression [10], post-traumatic stress disorder [8], sleeping disorder, or generalized anxiety disorder
[11]. It is undeniable that the COVID-19 pandemic affected individual well-being negatively.
Relationship between mindfulness and physical activity

To maintain individual well-being, psychological resources are needed. Mindfulness means paying attention
to the present moment (conscious awareness) and doing this nonjudgmentally [12]. Both physical and mental
health beneﬁts of mindfulness have been demonstrated in previous research; mindfulness training, e.g. MBCRMindfulness Based Cognitive Therapy, has been shown to be effective in reducing stress levels, and maintaining
health and well-being [13,14]. There are only a handful of studies that examine dispositional mindfulness in
a non-treatment-seeking sample [14,15]. Trait and state mindfulness differ from each other because dispositional
(trait) mindfulness means a level that an individual has during everyday life; state mindfulness means a level of
mindfulness which a person reaches immediately after a mindfulness meditation [16]. In their article, Schneider
et al. reviewed studies which examined the relationship between trait mindfulness and physical activity; they
found that dispositional mindfulness and physical activity have a positive correlation in most of the examined
studies [17]. Roberts and Danoff-Burg in their cross-sectional study found that those individuals who have
higher mindfulness levels report better perceived health. They also found that daily physical activity levels have
a signiﬁcant and positive association with mindfulness, the extent to which physical activity was enjoyed, as
well as the number of days in the past week during which physically active was practiced [18].
Researchers found that participation in sports/physical activity is strongly associated with higher levels of
well-being and mental health [19]. “Well-being is commonly defined as the optimal functioning that enables an
individual to live an effective life and to accomplish satisfaction in life and genuine happiness” [20]. Physically
active individuals generally experience less stress, and have lower levels of depression and anxiety [19].
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Moreover, physical activity has received attention in recent years as a potential treatment for certain physical
problems, e.g. cardiovascular disease, musculoskeletal problems [21], and mental diseases, e.g. low mood [22].
Aim of the study

The aim of our study was to examine the changes in physical activity among university students as a result of
the lockdown. We were also curious about whether physical activity levels affect mental well-being, and whether
the level of mindfulness plays a role in the level of well-being.
Hypotheses

We hypothesized that there is a significant difference between the level of dispositional mindfulness and
well-being when comparing athletes and inactive students (H1). We also tested the hypothesis that professional
athletes and recreational athletes have significantly higher scores compared to inactive students in both
psychological factors (trait mindfulness and well-being) (H2). Our third hypothesis was that, due to the COVID-19
lockdown, the amount of physical activity would decrease during the stay at home order (H3).
Material and methods

We performed the study using self-report surveys, where the following groups of questions and validated
questionnaires were used:
1. self-compiled sociodemographic questionnaire, which asked about general data (gender, residency,
marital status, etc.), about the frequency and duration of exercising before and during the stay at home
order, and whether or not the subject is a professional athlete, recreational athlete or non-athlete;
2. we used the 5-item World Health Organization (WHO-5) Well Being Index [23]; WHO-5 [24] was derived
from the WHO-10 [25], developed as a generic scale without any diagnostic specificity. It was validated in
Hungarian by Susánszky et al. [26]. It measures subjective psychological well-being of the past two weeks
with 5 items, and is a good screening tool for depression. The Hungarian version, unlike the original
scale, uses a 4-point Likert scale (from not at all to always). It has a single factor structure, with a total
score; higher scores mean better well-being;
3. Mindful Attention Awareness Scale (MAAS) developed by Brown and Ryan [27], validated in Hungarian
(MAAS-H) by Simor et al. [28]. This questionnaire measures dispositional mindfulness, consists of 15
items, forming a single factor structure. Each of the items are stated inversely using a 6-point Likert scale
(from almost always to almost never). The questionnaire has a total score with higher scores indicating
higher levels of trait mindfulness.
All respondents were volunteers and the questionnaires were anonymous. The Kolmogorov-Smirnov test was
used to examine the normality of the data. We used non-parametric statistical methods because of a non-normal
distribution. We set the significance level at p<0.05. Our study was cross sectional and we used a web-based
method (Google Forms – free with a Google account) to maintain social distancing. Moreover, the electronic
format is the general preference of the examined age group as opposed to a paper-based questionnaire, so we
predicted a higher response rate. According to the descriptive statistics, out of the 827 total respondents who
were tested during April-May, (average age: 25.29±8.09; median: 22.00) we had 21.64% male and 78.36% female
respondents. According to the inclusion criteria, all respondents were adults and active students (BSc, MSc, PhD,
postgraduate) of the University of Pécs, Hungary.
Our research is authorized by the Hungarian Scientific and Research Ethics Committee (IV/4599-2/2020/
EKU).
Results

To examine the psychological factors we used Spearman’s correlation and found significant positive
correlation between the dispositional mindfulness total score and well-being total score (R=0.347; p=0.001) in
our sample.
After examining the responding students, we divided the sample into 3 groups based on their level of sporting
activity: (1) professional athlete; (2) hobby/recreational athlete; (3) non-athlete/inactive.
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To examine psychological factors (trait mindfulness and well-being) in relation to physical activity, and
to confirm our first hypothesis, we used the Kruskal-Wallis test. We found significant differences among
professional athletes, recreational athletes and non-athletes in the total score of dispositional mindfulness
(Chi-square value=14.406; p=0.001) and the total score of well-being (Chi-square value=19.341; p<0.001). We
used the Mann Whitney test, and found significant differences between the regularly physically active (both
professional and recreational) group and the non-active group in mindfulness (Z=-2.850; p=0.004) and wellbeing (Z=-2.152; p=0.031) total score. We wanted to understand more deeply how the level of physical activity
(inactive group, recreational athletes, professional athletes) relates to psychological factors. In order to prove
our second hypothesis we measured each group in comparison to the other with the Mann-Whitney U test, and
found significant differences in the dispositional mindfulness total score (MAAS) between professional athletes
and recreational athletes (Z=-2.885; p<0.001), between professional athletes and inactive group (Z=-3.537;
p<0.001) and between the recreational athletes and the inactive group (Z=-2.130; p=0.033). The professional
athlete group had the highest value (66.14±12.83), followed by recreational athletes (58.39±12.51) and the
inactive group (56.52±11.97). We examined each group in comparison to the other (inactive group, recreational
athletes, professional athletes) with the Mann-Whitney U test and found significant differences in the WHOWBI 5 total score between the inactive group and professional athletes (Z=-2.273; p=0.023) and between
inactive group and recreational athletes (Z=-4.235; p<0.001), but no significant difference was found comparing
recreational athletes and the professional group (p≥0.05). Professional athletes achieved a score of 7.55±3.26;
recreational athletes scored 7.01±3.28, and the inactive group had the lowest score with 6.01±3.04 (Figure 1).
These results mean that we were able to prove our second hypothesis.

Figure 1. The mindfulness and well-being total score in relation to the sport categories (p<0.05)

To test the third hypothesis, we examined the amount and duration of physical activity before and during the
stay at home order.
The pattern of physical activity before the stay at home order

Of those who were physically active before the stay at home order, most of them actively participated in
sports 1-2 times a week (n=230), and there was minimal difference compared to those who participated in sport
3-4 times a week (n=212). Only 74 people answered that they engaged in sports 5 or more times per week. The
most common training times were, in order of prevalence, 40-60 minutes, 20-40 minutes, 90 minutes, with the
least common response being training that lasted more than 90 minutes.
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Of those respondents who were physically active during the stay at home order, most of them participate in
sports 3-4 (n=215) or 1-2 (n=211) times a week, which is almost the same as before the stay at home order, but
the number of those who engaged in sporting activity 5 or more times per week increased from n=74 to n=159.
In comparison the “before and during stay at home order” duration of the typical training time did not change.
The changes in the amount of physical activity per week can be seen in Figure 2.

Figure 2. The weekly physical activity before and during the stay at home order (%) (p<0.05)

We used Wilcoxon rank tests to measure the difference between “before and during stay at home order” in
groups. We found only significant difference in the inactive group (Z=-4.750; p<0.001) and in the “5 or more
trainings/week” group (Z=-6.699; p<0.001). The biggest increase (10.3%) was in the number of those who had
training 5 or more times per week, while there was little (not significant) increase in those training 3-4 times
per week (0.4%). The number of inactives (-8.3%), and the number of those who train 1-2 times per week (-2.3%),
decreased during the stay at home order. Overall, the number of active students increased by 11.8%.
To examine the changes between the pattern of physical activity of the respondents before and during the
stay at home order, we used the Pearson Chi-square test and found significant differences among the number
of trainings before and during the stay at home order (Chi-square value=214.552; p<0.001). We also found
significant differences among the duration of trainings (Chi-square value=342.856; p<0.001).
Discussion

In our cross-sectional study we examined the sporting behavior of young adults and two psychological factors.
These factors are trait mindfulness and well-being, which are known as protective factors in mental health. Trait
mindfulness helps people handle distress and improves their satisfaction with life, thus both physical activity
and dispositional mindfulness promote well-being. We were curious about whether the difference in sports
categories (professional, recreational, or non-athlete) can be seen at the level of mindfulness and well-being.
The WHO WBI-5 measures the previous two weeks, so we have results of subjective well-being during lockdown.
We found that mindfulness and well-being have a positive correlation. Our results are in accordance with
Mettler et al. [29], where they examined the protective role of trait mindfulness against problematic behaviors
(e.g. pathological video gaming). They also used the Mindfulness Attention and Awareness Scale, and found that
dispositional mindfulness and elements of subjective well-being are positively associated with one another. We
can see that the higher the mindfulness level, the better the subjective well-being of the individual. It is possible
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that mindfulness plays a role in maintaining and improving well-being, despite stressful and demanding
situations, but further investigations are needed to see demonstrate this potential nexus. We examined these
psychological factors in relation to sporting categories; when we compared the regularly physically active
(both professional and recreational) and non-active groups in mindfulness and well-being, we found significant
difference. This means that those who practice sports regularly have higher levels of dispositional mindfulness,
and thus, during a stressful situation like the COVID-19 pandemic lockdown, they maintained a higher level
of well-being; these results are consistent with H1. We also compared the sporting groups in pairs and the
results of the analysis proved H2. We observed a significant difference in all of the sporting groups in terms of
mindfulness, which means that those who participate in sports at a high level (professionally) had the highest
scores in mindfulness; recreational athletes had the second highest scores, with the non-active group having
the lowest. We found similar results regarding well-being; the group of professional athletes had the highest
level of well-being, the recreational group the second highest, and the non-athlete group had the lowest. We
observed no significant difference in the well-being of professional athletes compared to recreational athletes.
These results suggest that professional athletes have a much higher level of conscious awareness. This could be
explained by the fact that competitive sports require a high level of attention and awareness both in lifestyle
and in the execution of movements. A professional athlete must concentrate on the present moment, otherwise
it is unlikely that they will perform well. We realized that with high mindfulness levels, professional athletes are
much more aware of what they do, and this results in much higher levels of well-being. The relationship between
dispositional mindfulness and physical activity is still unclear. Ruffault et al. [30] found in their cross-sectional
study that as dispositional mindfulness increases, the relation between intrinsic motivation and physical
activity becomes stronger. Marques de Abreu et al. [31] found in their investigation that high levels of physical
activity implicate subjective pleasure and well-being, which is consistent with our findings.
We investigated the sporting habits of this sample group, including the number and duration of training
per week, because according to Ács et al., weekly sports exercise has health benefits [32]. We have preliminary
results about the effect of the stay at home order on the changes in physical activity. When comparing the “before
and during the stay at home order situation” the duration of the typical training time did not change, but the
amount of physical activity per week changed in some ways. The number of students who participated in sports
1-2 times per week decreased, but the number of those who engage in sports 3-4, and 5 times or more per week,
increased. We can see that the students of the University of Pécs became less inactive, so our third hypothesis
(H3) that physical activity will decrease during the stay at home order was not proven in this sample. CastañedaBabarro et al. [33] stated that physical activity highly decreased during confinement in the Spanish population,
and found that both young people and students showed the highest decrease in all physical activities, which
is inconsistent with our observations. Physical activity has a major role in mental health, it is beneficial for
cognitive function, and improves learning; Wunsch et al. [20] investigated university students during a semester,
especially during exam period, which is very stressful, and found that those students who were physically active
generally felt better than those who are not active at all. Our results offer some insight in understanding how we
can maintain physical and emotional health during a physically restricted period, but further study is required.
In Hungary, the only permissible reason to go outside during the stay at home order, other than going to work
or the grocery store, was to exercise outside (in the open air) alone [1]. During the stay at home order it could be
observed through social media, that the number of free online courses widely increased; so more people could
access these resources, many were provided free of charge. Those who previously did not engage in training
because of the cost or lack of time, during the “stay at home” period, now had an opportunity to begin. Our
sample contained young adults, who use the internet constantly. Since thousands of commentaries can be found
online regarding the positive effects of being physically active, it is likely that this generation is much more
aware of these things, and therefore may allocate more free time to train.
Limitations and future directions

The limitation of this study is that it only examined a small section of the population (university students),
so the data is not representative of society as a whole, thus we cannot draw general conclusions. In line with
previous research the survey respondents are more likely to be female than male [34], moreover at the University
of Pécs, the gender distribution is 59,05% female and 40,95% male. Our previous experience also points to the
fact that women have stronger willingness to take part in surveys than men. The current pandemic situation is
unique, so there is little or no literature in this topic, which makes the discussion of the results more difficult.
According to forecasts on the virus, additional waves are to be expected, so in the future it would be worthwhile
to further investigate the psychological reactions related to the spread of the virus and possible lockdown, as
well as growing fears about the future.
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Conclusions

The present study examined the sporting behavior of university students, their dispositional mindfulness
and well-being. The results showed that professional athletes had higher levels of mindfulness, and experienced
higher levels of well-being during an emotionally demanding situation. The COVID-19 pandemic and the
accompanying lockdown have no doubt affected everyone’s life in some stressful way. From our results it can
be seen that exercising, regularly or competitively, can help protect mental health during stressful situations.
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