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Abstract

Background COVID-19 coronavirus pandemic has affected several areas of human and public life. The implementation

and Study Aim of the restrictions affects free movement, leading to limited physical activity (PA) level. The main aim of
the study was to determine the level of PA of university students in Slovakia during COVID-19 pandemics.

Material and The sample consisted of 3128 university students. Data was obtained from students from three universities

Methods with different specializations. A questionnaire about lifestyle with questions about physical activity was
used. The questionnaire was distributed using online communication systems of universities. The online
questionnaire was answered by 3128 students.

Results Analyzed data were obtained from 3128 students. The results indicate that 38% of all students exercise
3-4 times per week, while 41% exercise 1-2 times per week, and 21% do not exercise at all, or exercise
1-2 times per month. Found weak positive correlation (r=0,337) was between the exercise frequency and
perception of well-being, and a very weak positive correlation (r=0,187) between the exercise frequency
and stress intensity. A moderate positive correlation was found between the perception of health and life
energy (r=0,579). A moderate positive correlation was observed between the perception of health and
physical strength (r=0,579).

Conclusions COVID-19restrictions have been associated with the reduction of physical activity of the students. To avoid
the negative effects of a sedentary lifestyle, it is necessary to promote activity among university students.

Keywords: coronavirus, lifestyle, online communication, exercise, well-being

Introduction

The first cases of COVID-19 originally appeared in
December 2019 in Wuhan, China, in Hubei Province, and
the situation has quickly turned into a global pandemic
[1]. The emergence of the global crisis COVID-19 has
caused an immediate and significant burden on public
health [2]. The COVID-19 pandemic has brought various
challenges and changes to human life around the world,
affecting the quality of life, lifestyles, and social life,
and affected the local and international economy. In
the early stages of the crisis, national governments
took measures to reduce the spread of COVID-19, and
many countries were constrained by various restrictions.
Restrictions are likely to affect reducing physical
activity [3]. Physical activity can be defined as any
physical movement performed by skeletal muscle that
requires energy expenditure. A subcategory of physical
activity is exercising. It is a planned, repetitive activity
aimed to improve or maintain any of the components
of physical fitness. The beneficial effects of physical
activity on human health are clear [4]. Lack of physical
activity is associated with a higher risk of developing
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diseases. Sufficient physical activity is associated with
lower mortality [5]. Physical activity is important in the
prevention of cardiovascular diseases [6]. The benefit
of physical activity is also applied in the prevention and
treatment of oncological diseases [7]. Lack of physical
activity is associated with weight gain [8]. Lack of
physical activity at a younger age often may not cause
any acute manifestations, the health consequences may
manifest with higher age. Some studies have shown a
decrease in physical activity during the corona crisis [9-
11]. The restrictions imposed were a major barrier for
physical activity, the closure of sports facilities and parks
has reduced, in particular, the possibility of engaging
in physical activity. It can be assumed that eLearning
and teleworking contribute additionally to a sedentary
lifestyle. A sedentary lifestyle is associated with a higher
risk of developing diseases [12]. It can be seen that the
COVID-19 crisis has led to the limitation of physical
activity not only for healthy people but also for patients
[13].

For this reason, our study aimed to measure the level
of physical activity of university students in Slovakia.
We hypothesized that the establishment of eLearning and
government restrictions will contribute to decreasing the
overall level of physical activity.
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Material and Methods

To assess the impact of the COVID-19 pandemic and
the effect of restrictions we decided to investigate the
level of physical activity of Slovak university students.
The study was cross-sectional at 3 Slovak universities:
Matej Bel University, Technical University of Kosice,
Slovak Medical University in Bratislava Faculty of
Healthcare based in Banska Bystrica. The data were
collected through the online questionnaire for 2 months,
from October to November 2020.

Participants

We have focused on university students aged 18
and over. Students were from three universities with
different specifications. A lifestyle questionnaire was
used, from which we used questions about physical
activity. The questionnaire was distributed using online
communication systems of universities. All participants
agreed to participate in the study and informed consent
was obtained from all of the subjects. All data were
collected anonymously without providing any personal
data and participants were not rewarded. We received
3128 students who answered the online questionnaire.
Of these, 2238 (71,5%) were students from Technical
University of KosSice., 620 (19,8%) were students from
Matej Bel University and 270 (8,6%) were students
from Slovak Medical University in Bratislava Faculty of
Healthcare based in Banska Bystrica. 1689 men (54%)
and 1439 women (46%) answered a questionnaire.
The average age of the sample was 21,6 (SD+4,4). The
average age in the group of men was 21,3 (SD+4) and in
the group of women 22 (SD+4,8).

Questionnaire

Questions were selected from the lifestyle
questionnaire. We have focused on the questions about
physical activity during the coronavirus crisis. The
questionnaire included questions: “How often do you
exercise during the coronavirus crisis?”, What kind of
exercise do you prefer?”, “What kind of sport have you
practiced in the past?”, “Where do you go to exercise?”,
“What kind of movement activity do you dislike?” In the
following questions, students could note their perceptions
on a scale of 1 to 10. “What level of stress have you
been feeling recently?”, “How healthy do you feel?”, “In
terms of your energy, how do you feel during the normal
day?”, “How strong you are physical?”, “What are your
coordination abilities?”.

Statistical analysis

The frequencies of responses on categorical variables
and ordinal variables were presented as numeric values
and percentages). A non-parametric Mann-Whitney
U test was conducted to test the hypothesis that the
distributions of two populations (man vs. female) are
equal. The strength of the dependence between ordinal
variables was evaluated using Spearman’s rank-order
correlation coefficient. Statistical analysis was performed
using Statistical Package for the Social Sciences - SPSS
ver. 19.0 (IBM, Chicago, IL, USA). The threshold
probability of p <0.05 was taken as the level of statistical
significance.
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Results

The majority of students prefer aerobic exercises
(n=1330) and strength exercises (n=1328). 328 students
prefer interval type of exercises. 142 students prefer none
of the exercises (Table 1).

The least favorite type of movement activity was
running (38,4%). The second was football with (7,1%) and
the third weight training (6,9%). The fourth least favorite
type of movement activity was swimming (4,9%). Except
noted movement activities, students mentioned also other
types of not favorite movement activity: zumba (1,5%),
hiking (1,3%), exercises as push-ups, sit ups, plank,
squat (1,2%), skiing (1%), interval training (1%), cardio
(0,8%), walking (0,76%), yoga (0,71%), hockey (0,55%),
dancing (0,50%), boxing, aikido, karate (0,46%), inline
skating (0,42%), tennis (0,34%), floorball (0,29%), golf
(0,25%), climbing (0,25%).

38% of students exercise 3-4 times per week, 41% of
students exercise 1-2 times per week. 21% of students do
not exercise at all or exercise just 1-2 times per month.

We have received the following answers to the
question “What kind of sport have you practiced in the
past?”:

e Men: Most male students in the past played football
(n=340), cycling was performed by 243 students,
fitness 222, running 147, home training 119, hiking
97, swimming 74, volleyball 77, and inline skating
was performed by 12 students. 305 students have
mentioned other sport. No sport was mentioned by
43 students.

e  Women: Most female students in the past have
practiced home training (n=279), fitness training
performed 185 students, running 184, hiking 124,
swimming 120, volleyball 104, cycling 100, inline
skating 67, and football 36 students. 218 students
have mentioned other sport. No sport was mentioned
by 22 students.

The question “Where do you go to exercise?” was
mostly answered that students do both: inside and outside
training (45%). Only inside training is performed by 25%
of students, only outside training is performed by 25%
of students. 5% of students do not exercise anywhere.
Only outside training is performed by men 27% vs. 19%
of women. Only inside training is performed by women
29% vs. 22% of men. 6% of men and 7% of women do not
exercise anywhere.

In Table 1 we have noted perception of stress
during the coronavirus crisis. Scale 1-10 was available
for students to respond, thereby 1 was used for feeling
without stress and 10 was used for maximum stress.
Overall, the average level of stress perception was at level
5.11. Regarding the perception of stress, we were curious
if there is a statistically significant difference between
men and women. Using the Mann-Whitney test, we tested
the hypothesis that the distributions of both populations
are equal. The result of the test (p<0.05) declares that
the difference between men and women is statistically
significant — women perceive stress worse (average value
5.51) than men (average value 4.78).
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In Table 2 we recorded students ° perception of
wellbeing during the coronavirus crisis. 17% of students
selected maximum wellbeing (value 10). 53 % of
students selected signs of wellbeing (7, 8, resp. 9). The
average value of wellbeing perception was 7.77 in total. It
represents a value on the scale of 1 to 10 in the range of the
third and fourth quartiles, and can therefore be described
as positive. Regarding the perception of wellbeing, we
were curious if there is a statistically significant difference
between men and women. Using the Mann-Whitney test,
we tested the hypothesis that the distributions of both
populations are equal. The result of the test (p<0.05)
declares that the difference between men and women is
statistically significant — women perceive wellbeing worse
(average value 7. 56) than men (average value 7. 94).

The assessment of students’ perception of energy
during the day was recorded. The average value was 7.13,
which is a relatively high value located in the third quartile
ofthe 10-point scale. When testing the differences between

men and women in the distributions of their responses, we
observed a statistically significant difference (p <0.05):
women perceive their energy (average value 6.91) worse
than men (average value 7.34).

In Table 3, students answered the question of How
strong do they feel physical, with meaning 1 as weak and
10 as full of strength. The average value was 7 in total
(men 7.29, women 6.68). It indicates a positive evaluation
of physical strength within the sample. Regarding the
perception of physical strength, we were curious if there
is a statistically significant difference between men and
women. Using the Mann-Whitney test, we tested the
hypothesis that the distributions of both populations are
equal.

The result of the test (p <0.05) declares that the
difference between men and women is statistically
significant - women perceive their physical strength
(average value 6.68) worse than men (average value 7.29).

In the last question, we asked how students perceive

Table 1. Students’ responses regarding level of stress during corona crisis

Level of Stress Male Female Total

10 (maximum) 80 (5%) 66 (5%) 146 (5%)
9 58 (3%) 72 (5%) 130 (4%)
8 167 (10%) 175 (12%) 342 (11%)
7 192 (11%) 227 (16%) 419 (13%)
6 129 (8%) 168 (12%) 297 (9%)
5 239 (14%) 248 (17%) 487 (16%)
4 170 (10%) 151 (10%) 321 (10%)
3 273 (16%) 163 (11%) 436 (14%)
2 221 (13%) 116 (8%) 337 (11%)
1 160 (9%) 53 (4%) 213 (7%)

Note: The first column shows the perception of stress: 10-maximum possible stress, 1-no stress. In the second and
third columns the frequencies are relative and absolute for men and women separately and in the fourth column is

cumulative frequency.

Table 2. Students’ responses regarding of wellbeing feelings

Wellbeing feelings Male Female Total

1 3(0.2%) 2 (0.1%) 5(0.2%)

2 6 (0.3%) 6 (0.4%) 12 (0.4%)

3 23 (1.4%) 25 (1.8%) 48 (1.5%)

4 40 (2.3%) 53 (3.7%) 93 (3.0%)

5 103 (6.2%) 135 (9.4%) 238 (7.6%)
6 118 (6.9%) 119 (8.3%) 237 (7.5%)
7 249 (14.7%) 275 (19.1%) 524 (16.7%)
8 458 (27.1%) 351 (24.4%) 809 (25.9%)
9 353 (20.9%) 270 (18.8%) 623 (20.0)%
10 336 (19.9%) 203 (14.1%) 539 (17.3%)

Note: In the first column you can see the perception of wellbeing: 10 - | feel extremely good, 1- | feel bad. In the
second and third columns, the frequencies are absolute and relative for men and women separately and in the fourth

column is cumulative frequency.
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their coordination skills. They expressed it on a scale
of 1 (uncoordinated) to 10 (coordinated). The average
value in the sample was 7.92. The perception of men’s
coordination skills (average value 7.95) was statistically
significantly higher than in women (average value 7.66).
In further analyzes, we focused on identifying
possible dependencies between selected variables.
Correlation between frequency of exercise and variables
was evaluated: intensity of stress, perception of wellbeing,
perception of energy, perception of physical strength,
perception of coordination skills. Since all variables
were ordinal, we used Spearman’s rank-order correlation
coefficient to calculate the strength and direction of the
dependence. The results are shown in Table 4.

As can be seen in Table 9, in all cases there is positive
dependence between frequency of exercise and variable.
Intensity dependence is different: of five examined
correlations, dependence between frequency of exercise
and perception of wellbeing is the strongest, but this
dependence is not strong (r=0,339). Dependence between
frequency of exercise and stress intensity is the weakest,
almost none (r=0,185).

We test the dependence between the perception of
wellbeing and the perception of energy. Spearman’s
rank-order correlation coefficient (r=0,579) declares
the moderate positive dependence (r=0,579) (figure
1). Similarly, we noted positive dependence (1=0,418)
between the perception of wellbeing and physical strength
(figure 2).

Table 3. Students’ responses regarding of strong feelings

Discussion

The most important question for us was the question
of the frequency of exercise during the week. The optimal
number of exercises per week was stated by 38% of
students. A smaller number of exercises per week was
reported by 62% of students. This number of exercises
per week can put students at risk due to low physical
activity, especially in the future. In the study, we focused
on the students’ level of stress. In our study men tolerate
the current situation better than women. Stress is another
negative factor that can contribute to reducing the physical
activity of students. Increasing physical activity could
be a beneficial factor in relieving stress caused by the
coronavirus crisis [ 14]. With a lower level of stress of men,
a better perception of wellbeing was found. Concerning
men, we also noticed a feeling of higher energy during the
day. The most popular type of physical activity for students
was aerobic and strength training. Interval exercise was
less popular. A surprising response to the question about
the unpopularity of physical activity among students was
running, which was marked by 913 students. This may
be related to inappropriate education about the impact of
physical activity since childhood. The physical activity
preference results may help with creating online exercises
for people at home with restrictions. Almost half of the
students exercise both inside and outside. It is also caused
by warmer weather. During the winter, this ratio is likely
to change in favor of indoor exercise options. Education
about appropriate home exercises could help increase

Feelings Male Female Total

1 3(0.2%) 3(0.2%) 6 (0.2%)

2 6 (0.4%) 11 (0.8%) 17 (0.5%)

3 31 (1.8%) 52 (3.6%) 83 (2.6%)

4 56 (3.3%) 104 (7.2%) 160 (5.0%)
5 157 (9.3%) 205 (14.2%) 362 (11.5%)
6 228 (13.5%) 221 (15.4%) 449 (14.3%)
7 403 (23.9%) 363 (25.2%) 766 (24.5%)
8 422 (25.0%) 287 (19.9%) 709 (22.8%)
9 200 (11.9%) 104 (7.2%) 304 (9.9%)
10 183 (10.8%) 89 (6.2%) 272 (8.8%)

Note: Rating in the first column: 10—full of strength, 1-weak. In the second and third columns, the frequencies are
absolute and relative for men and women separately and in the fourth column is cumulative frequency.

Table 4. Correlation between the frequency of exercise and selected variables (in order of dependence of strength)

Correlation frequency of exercise Male Female Total
Wellbeing 0.339 0.319 0.337
Perception of energy 0.313 0.325 0.287
Physical strength 0.310 0.294 0.319
Coordination abilities 0.217 0.210 0.212
Stress intensity 0.185 0.167 0.183

Note: Numbers in the table declare values of Spearman’s rank-order correlation coefficient
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Figure 1. Correlation between wellbeing and perception of energy
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Figure 2. Correlation between wellbeing and physical strength

physical activity during a pandemic and thus reduce the
risk of chronic diseases due to low physical activity.

In preventing most chronic diseases, exercising plays
a vital role. Our body needs a relatively long period to
benefit from the healthy adaptations that exercising
generates, modulated by various molecular mechanisms
such as epigenetics, metabolic modulation, or decreased

inflammation [15]. This means that efforts to maintain an
active lifestyle during home quarantine should be necessary
to avoid the physical consequences associated with low
physical activity. Low physical activity consequences
on human health are wide-spectrum. We can observe
human metabolic consequences such as increased insulin
resistance, total body fat, abdominal fat, and increased
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inflammatory cytokines [16]. All these factors are closely
related to the development of metabolic syndrome, which
in turn increases the risk of several chronic diseases [17].
Excessive energy intake without expenditure may be a
likely mechanism that contributes to given pathogenesis.
Progress of COVID19 infection of obese patients is
associated with worse prognostic factors [18-20].

Husain and Ashkanani [21] evaluated the change in
lifestyle during the corona crisis. The sample consisted
of 415 adults. There was noted a decrease in fast food
consumption (p <0.001). There was also noted a decrease
in physical activity and an increase in time spent in a
sedentary lifestyle. The number of hours of sleep during
the day increased and the number of hours of sleep at
night decreased.

The effect of the corona crisis on physical activity
and dietary habits in Italy was tested by Di Renzo et al.
[22]. The sample consisted of 3533 Italians aged 12 to 86.
Weight gain was noted in almost 48.6% of cases.

The level of physical activity increased slightly in
38.3% of people. A decrease in physical activity was also
recorded among Italian students [23].

Lopez-Moreno et al. [24] tested the effect of the
corona crisis on Spanish citizens. The sample consisted
of 675 Spanish, of which 38.8 % experienced gain weight
during the coronavirus crisis. 31.1% experienced weight
loss. Weight gain correlated with age (Rs = 0.14, p <
0.05). Less quality sleep was connected to higher BMI
and age (Rs =-0.18, p <0.05) resp. (Rs =-0.21, p <0.05).
44,7% did not exercise during the crisis.

Robinson et al. [1] tested the impact of the coronavirus
crisis on lifestyle factors in the United Kingdom (n=2002).
56% of British reported deteriorated eating and worse
exercise habits and weight loss problems than before the
crisis. Higher British BMI correlated with lower physical
activity and nutritional quality.

Lifestyle changes were also verified in the United
Arab Emirates in a study by Ismail et al. [10]. The group
consisted of 1012 adults. Weight gain was noted in 31%.
In addition, 38.5% did not engage in physical activity and
36.2% spent more than five hours a day on screens. A
significantly higher percentage of participants reported
physical exhaustion, emotional exhaustion, irritability,
and tension during a pandemic compared to the pre-
pandemic period (p <0.001). During a pandemic, sleep
disorders predominated in 60.8% of participants. The
impact of restrictions on physical activity was tested
by Srivastav et al. [25]. The sample consisted of 143
students and physiotherapists. Overall physical activity
before the lockdown was on average 7809.7 (3849.7—
11769.8) MET-min/week and during the lockdown, it
decreased to MET-min/week and 4135.7 (867.2—7404.1)
MET-min/week; p < 0.0001. While energy expenditure
before and during COVID-19 lockdown period was
8189.8 (4242.1-12137.6) kcal/wk and 4221.7 (1004.6—
7438.8) kcal/wk; p < 0.0001). Rutkowska et al. [26]
compare physical activity during restrictions and the
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“unfreezing” stage. The study group consisted of 89
healthy Polish students. The average total PA rate during
the first measurement was 8640 MET-min/week and in
the second 10560 MET-min/week. The analysis of total
energy expenditure showed a statistically significant
difference (p<0.029). The establishment of “unfreezing”
laws for sport and recreation and the reduction of
restrictions have significantly contributed to an increase
in the overall level of physical activity. In Poland, weight
gain has been reported in 30% of people and weight loss
in 18% [27]. A decrease in physical activity was also
recorded in Greece [28].

Our study has several limitations that are associated
with the design of the study. When completing the
questionnaire, there could be a selection bias and the
questionnaire may have been filled in by students
who tend to do physical activity. Another limitation
was the verifiability of the factors. Based on an online
questionnaire, we could not verify the students’ statements.
Another limitation was the lack of basic data about a
physical activity before coronavirus crisis, to objectively
compare the effect of coronavirus crisis on the reduction
of physical activity. Bias towards several questions as a
level of coordination abilities could have resulted. The
issue of coordination abilities is challenging and requires
more objective measurement.

Conclusions

Low physical activity of Slovak university students
during the COVID-19 pandemics was recorded. To avoid
negative effects of a sedentary lifestyle, it is necessary to
promote activity among university students.
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Key points

e COVID-19 pandemics is associated with a low level
of physical activity in Slovak students.

e Emergency plan for treatment COVID-19 should
contain guidelines for physical activity.

e To avoid the negative effects of a sedentary lifestyle,
it is necessary to promote activity among university
students.
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