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Abstract 

Background: The COVID-19 pandemic was associated with limited physical activity (PA) of 

most of the world’s population. This cross-sectional prospective study aimed to assess the levels 

of PA of university students in Poland, Czech Republic and Slovakia after COVID-19 using the 

International Physical Activity Questionnaire Short Form (IPAQ-SF).  

Methods: A total of 2635 students completed questionnaires regarding their PA levels using 

the IPAQ-SF between September and December 2022.  

Results: PA measured by metabolic equivalent of task (MET) scores, varied between the three 

countries: Slovakia median MET-minutes/week score 4459.9; Czech Republic 3838.8 Poland 

3567.1. The results of the post hoc analysis revealed there were significant differences in MET-

minutes/week values between the Czech Republic and Poland (p < 0.035) as well as between 

the Czech Republic and Slovakia (p < 0.037). The analysis of energetic expenditure during 

walking revealed that students from the Czech Republic and Slovakia had higher median MET-

min/weeks values (Czech 2284.1; Slovak 2467.1) compared to their Polish (1536.1) peers 

(p < 0.001). Polish cohort presented with significantly higher body mass index (BMI) 

(p < 0.001) than Czech and Slovak groups (BMI Czech: 22.3; Slovak 22.8; Polish 23.8).  

Conclusions: Significant differences in PA levels between the Czech Republic, Poland, and 

Slovakia university students were identified. Slovakia showed the highest median PA measured 

as a MET score, and Poland showed the lowest. Compared to available pre-COVID studies it 

seems the total level of PA in the observed cohorts has not returned to the pre-COVID levels 

and students remain less active. 
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Introduction  

The coronavirus pandemic (COVID-19) and related public health measures have significantly 

impacted various aspects of human lives worldwide [1]. Based on the recommendations issued 

by the World Health Organization (WHO), many restrictions were implemented to reduce the 

mobility and gathering of people in attempt to secure social distancing. Schools, universities, 

restaurants and stores were closed for different periods of time with home isolation and curfews 

ordered in many countries [2,3,4]. Even outdoor recreation and sports activities were restricted. 

Generally, physical activity (PA) in the outdoor environment is considered to be very beneficial. 

Breathing in fresh air can provide higher oxygen levels and better overall respiratory health, 

exposure to sunlight helps to produce an adequate amount of vitamin D which plays a crucial 

role in bone health, immune function, and mental well-being. Outdoor environments provide a 

diverse range of terrains and challenges; thus, walking, running, hiking, or cycling outdoors can 

engage different muscle groups and improve balance, coordination, and agility. Outdoor PA 

often provide opportunities for social interaction and exposure to nature can positively impact 

feelings of happiness, improve mood, self-esteem, vitality, and reduce stress [5, 6]. The WHO 

published general recommendations for adult PA to eliminate the negative effects associated 

with mandatory isolation and limited mobility. The recommendations included 150 min of 

moderate PA or 75 min of vigorous PA per week [7]. Despite these guidelines, several studies 

indicated a reduction in PA levels in the world population during the pandemic [8,9,10]. 

Physical inactivity can be defined as a reduction in PA that causes a reduction in energy 

expenditure toward the base levels [11, 12]. The European Commission (The Commission’s 

Directorate General for Health and Food Safety) together with international organizations such 

as the WHO continuously encourage European countries to increase PA [13, 14]. For centuries, 

PA has been considered a critical factor in the prevention of chronic diseases, with studies 

indicating that PA can prevent cardiovascular diseases, diabetes, obesity, various types of 

cancer, and mental health problems [15,16,17,18,19]. Numerous studies have reported a decline 

in mental health in all age groups during the pandemic period, noting significant increases in 

depression, anxiety, insomnia, and overall stress compared to the pre-pandemic time period 

[20, 21]. These changes were particularly evident among students, who had been recognized as 

a mental health risk group even before the COVID period [22,23,24,25]. Their social and 

educational patterns were disrupted by the pandemic due to online distance learning, isolation 
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from peers, absence of academic life, and drastically restricted mobility which lasted several 

months. 

The implementation of education programs to increase PA levels to counteract the effects of the 

pandemic currently remains crucial because some studies warn that younger people could have 

adopted inactive physical lifestyles during the pandemic and their PA may not return to regular 

and sufficient amounts after the pandemic [26, 27]. In attempt to further understand the 

influence COVID-19 has on current PA levels, this study sought to assess and compare the PA 

levels of university students in Poland, Slovakia, and the Czech Republic post COVID-19 

pandemic, when lockdown restrictions were lifted. It was hypothesized that PA levels have not 

fully returned to pre-pandemic levels. 

Materials and methods  

Participants 

This is a cross-sectional prospective study collected via an anonymous online survey. In total, 

2635 students participated in the study: 393 from one Polish university, 459 from one Czech 

Republic university, and 1783 from three Slovakian universities. The study was carried out 

between September 2022 and December 2022, and information about the study was randomly 

distributed through social media and electronic learning platforms, with links to a Google Form 

questionnaire. Only undergraduate and graduate students aged 17 to 30 years, who were native 

to the relative countries were eligible to participate, while those with visual disabilities and 

physical disabilities were excluded. All procedures in this study involving human participants 

were in accordance with the ethical standards of the institutional and national research 

committee and with the Declaration of Helsinki [28] and its subsequent amendments. Informed 

consent was obtained from all individual participants involved in the study. The study was 

approved by the Ethics Committee of Matej Bel University under the number FF 1521/2022. 
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International physical activity questionnaire short form (IPAQ-SF)  

A validated version of the standardized International Physical Activity Questionnaire Short 

Form (IPAQ-SF) was used to evaluate the level of PA in the observed sets of university students. 

It consists of seven questions which inquire about the frequency, duration, and intensity of PA 

in the last seven days, including walking, moderate-intensity, and vigorous-intensity activities. 

The IPAQ-SF is a reliable and valid tool to measure PA levels in various populations [29,30,31], 

as the IPAQ-SF has been shown to have good test-retest reliability and concurrent validity with 

other measures of PA, including the Global Physical Activity Questionnaire (GPAQ) [32]. The 

scoring algorithm for IPAQ-SF includes the calculation of metabolic equivalent of task (MET) 

minutes per week, which is a standardized unit used to express the energy expenditure of PA. 

Statistical analysis  

The Statistica 13 software (StatSoft, Cracow, Poland) and JASP software (JASP Team, 

Amsterdam, Netherlands) were employed for data analyses. Normality of the data distribution 

was assessed using the Shapiro-Wilk test, and the significance level was established a 

priori at p = 0.05. Not all variables for each country and activity (vigorous activity, moderate 

activity and walking) level scores demonstrated normal distributions according to Shapiro- 

Wilk tests, therefore the differences between countries were assessed with a nonparametric 

One-Way ANOVA (Kruskal-Wallis test). Chi-square tests of independence were also conducted 

between BMI categories and sex across all three countries. 

Results  

Table 1 shows distribution of the studied cohort according to sex, age, body mass index (BMI), 

height, and weight in the three European countries: Czech Republic (CZ), Poland (PL) and 

Slovakia (SK). In the overall cohort, a higher proportion of women was observed, but upon 

examining the distributions within individual countries, it was observed that male groups 

outnumbered females in Poland and Slovakia. Analysis of BMI, height, and weight revealed 

significant differences between populations as well. The mean BMI was the lowest in CZ and 

the highest in PL, suggesting that the Polish population may have a higher prevalence of 

overweight compared to the other two countries. This was also confirmed after analyzing the 

association of BMI and sex across all three countries, in which PL demonstrated the greatest 

percentages of overweight and obese participants for both men and women (Table ). 
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Table 1. Groups characteristic. 

Physical 

activity 

Group, 

countries 
Gender Mean (percentage) Friedman test 

Sex 

CZ 

Female 321 (69.93%) 

<0.001 

CZ – PL 

CZ – SK 

Male 138 (30.07%) 

All 459 

PL 

Female 182 (46.31%) 

Male 211 (53.69%) 

All 393 

SK 

Female 826 (46.33%) 

Male 957 (53.67%) 

All 1783 

Age 

CZ 

Female 22.5 (±3.8) 

<.001 

SK – PL 

SK – CZ 

Male 22.4 (±4.0) 

All 22.5 (±3.9) 

PL 

Female 21.7 (±2.9) 

Male 22.5 (±5.0) 

All 22.1 (±4.2) 

SK 

Female 21.5 (±5.0) 

Male 20.6 (±4.2) 

All 21.0 (±4.6) 

Height 

(cm) 

CZ 

Female 168.5 (±6.1) 

< 0.001 

CZ – PL 

CZ – SK 

PL – SK 

Male 182.9 (±6.2) 

All 172.8 (±13.0) 

PL 

Female 167.5 (±6.3) 

Male 180.1 (±6.7) 

All 174.3 9 (±15.3) 

SK 
Female 167.6 (±6.3) 

Male 180.7 (±7.0) 
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All 174.6 (±14.1) 

Weight 

(kg) 

CZ 

Female 61.6 (±9.0) 

<0.001 

CZ – SK 

Male 79.4 (±12.2) 

All 66.9 (±13) 

PL 

Female 63.9 (±12.3) 

Male 80.2 (±13.5) 

All 72.7 (±15.3) 

SK 

Female 62.3 (±11.1) 

Male 76.5 (±13.2) 

All 69.9 (±14.1) 

BMI 

CZ 

Female 21.7 (±2.9) 

< 0.001 

CZ – PL 

PL – SK 

<0.018 

CZ – SK 

 

 

Male 23.7 (±3.3) 

All 22.3 (±3.2) 

PL 

Female 22.8 (±4.1) 

Male 24.7 (±4.1) 

All 23.8 (±4.2) 

SK 

Female 22.1 (±3.6) 

Male 23.4 (±3.7) 

All 22.8 (±3.7) 

BMI: body mass index; CZ: Czech Republic; PL: Poland; SK: Slovakia 
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Table 2. Associations between sex and BMI categories  

Country Total (n, 

%) 

Underweight 

(n, %) 

Normal (n, 

%) 

Overweight 

(n, %) 

Obese (n, 

%) 

Czech 

Republic 

459 (17.4) 29 (1.1) 364 (13.8) 54 (2.0) 12 (0.5) 

Female 321 (69.9) 28 (6.1) 262 (57.1) 27 (5.9) 4 (0.9) 

Male 138 (30.1) 1 (0.2) 102 (22.2) 27 (5.9) 8 (1.7) 

χ² / p value  χ² = 28.35, p 

< 0.001, 

Cramer’s V = 

0.249 

   

Poland 393 (14.9) 17 (0.6) 245 (9.3) 94 (3.6) 37 (1.4) 

Female 182 (46.3) 15 (3.8) 125 (31.8) 30 (7.6) 12 (3.1) 

Male 211 (53.7) 2 (0.5) 120 (30.5) 64 (16.3) 25 (6.4) 

χ² / p value  χ² = 24.90, p 

< 0.001, 

Cramer’s V = 

0.252 

   

Slovakia 1783 (67.7) 160 (6.1) 1209 (45.9) 321 (12.2) 93 (3.5) 

Female 826 (46.3) 98 (5.5) 572 (32.1) 119 (6.7) 37 (2.1) 

Male 957 (53.7) 62 (3.5) 637 (35.7) 202 (11.3) 56 (3.1) 

χ² / p value  χ² = 27.46, p 

< 0.001, 

Cramer’s V = 

0.124 

   

 

PA levels, measured by MET scores, varied between the three countries, with Slovakia showing 

the highest median MET score and Poland showing the lowest (Table 3). The results of the post 

hoc analysis revealed there were statistically significant differences in MET values between the 

Czech Republic and Poland (p < 0.035) with (higher MET scores for Czechs) as well as between 

the Czech Republic and Slovakia (p < 0.037) (higher MET scores for Slovakia). When 

analyzing the levels of vigorous PA by gender across different countries, no statistically 

significant differences were observed among men. In contrast, among women, statistically 

significant differences were found between the Czech Republic and Poland (p < 0.038) with 

Czechs showing higher levels of vigorous PA, as well as between the Czech Republic and 

Slovakia (p < 0.002) with Slovakians showing higher levels. In particular, Slovak women 

demonstrated the highest level of PA compared to women from Poland and Czech Republic. 

The Slovaks spent significantly less time sitting compared to Poland and the Czech Republic 

(p < 0.001). Figure 1 shows a distribution for the number of minutes of PA between countries. 

https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-024-00833-5#Tab3
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-024-00833-5#Fig1
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Table 3. The level of physical activity between group  

 

Physical 

activity 

Group, 

countrie

s 

Gender 
MET-minutes/week 

 Mean (SD) 

Friedman 

test 

Vigorous 

CZ 

Female 962.1 (±1144.7) 

0.135 

Male 1349.0 (±1160.3) 

All 1078.4 (±1161.8) 

PL 

Female 955.4 (±1422.3) 

Male 1740.5 (±2023.3) 

All 1376.9 (±1811.3) 

SK 

Female 1017.8 (±1613.9) 

Male 1526.8 (±1954.4) 

All 1291.0 (±1823) 

Moderat

e 

CZ 

Female 466.5 (±624.0) 

0.728 

Male 498.8 (±697.6) 

All 476.2 (±646.4) 

PL 

Female 645.7 (±1028.8) 

Male 661.3 (±1053.3) 

All 654.1 (±1040.7) 

SK 

Female 570.7 (±1111.8) 

Male 814.1 (±1369.6) 

All 701.3 (±1262.3) 

Walking 

CZ 

Female 2401.6 (±2247.6) 

< 0.001 

Male 2010.8 (±1571.3) 

All 2284.1 (±2073.7) 

PL 
Female 1733.5 (±1383.5) 

Male 1365.8 (±1226.7) 
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All 1536.1 (±1312.8) 

SK 

Female 2631.9 (±2379.9) 

Male 2325.0 (±2379.9) 

All 2467.1 (±2237.9) 

Total 

CZ 

Female 3830.2 (±2735.5) 

<0.001 

Male 3858.7 (±2513.6) 

All 3838.8 (±2668) 

PL 

Female 3334.6 (±2359.6) 

Male 3767.6 (±2469.2) 

All 3567.1 (±2425.6) 

SK 

Female 4220.5 (±3464.0) 

Male 4665.9 (±3695.9) 

All 4459.5 (±3596.2) 
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The analysis of energetic expenditure during walking revealed that students from the Czech 

Republic and Slovakia had higher median values compared to their Polish counterparts (2284.1 

and 2467.1 vs. 1536.1; p < 0.001). These differences were also observed when the data were 

stratified by gender and compared across the countries, with both men and women from Poland 

exhibiting significantly lower MET values in the walking domain. There were no significant 

differences in the values for the mixed population, as well as for each gender, between Czechs 

and Slovaks. 

 

  

https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-024-00833-5/tables/3
https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-024-00833-5/tables/3
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Discussion  

In this study, significant differences in total PA were identified between the Czech and Polish 

students, with the Czech university student population showing greater levels of PA, and 

between the Czech and Slovakian students, with the Slovaks showing greater levels of PA. 

While male Czech, Slovak, and Polish students appear to be similarly active, Slovak female 

students are significantly more active than their Czech and Polish peers. The differences in 

vigorous and moderate PA measured by MET scores between the three countries (Czech 

Republic, Poland and Slovakia) were not significant. In terms of walking, which is one of the 

most popular forms of exercise worldwide [33], students from the Czech Republic and Slovakia 

presented higher median values compared to their Polish counterparts. These differences were 

also observed when the data were stratified by sex, with both men and women from Poland 

exhibiting significantly lower MET values in the walking domain. Finally, the total PA levels 

were highest in males from Slovakia and lowest in females from Poland. Overall, the results 

suggest there are significant differences in PA levels between the three countries, particularly 

among women. 

Since the Polish education system at secondary schools offers more physical education hours 

with higher levels of moderate to vigorous adolescent PA during school time as compared with 

the Czech system [34], one would expect Poles to have a greater adherence to sport and PA, 

even at university ages. In this context we can also mention the study of Stverakova et al. [35] 

which identified a significant reduction of PA in Czech school children during COVID. In 

school settings with low PE hours under normal circumstances [34] and with the longest 

lockdown (42 weeks) during the pandemic in Europe [35], lower adherence to PA can be 

expected in the post-COVID times. However, this was not demonstrated in our study; on the 

contrary, Poles were the least active of the three cohorts studied while also presenting with the 

highest BMI. 

For health benefits, WHO recommends at least 75 min of vigorous PA such as running or 

150 min of moderate PA such as brisk walking per week [7] which correlates to 450–600 MET 

minutes of total activity. This recommended minimum was exceeded 5 to 7 times by all our 

respondents, which is not surprising in such a young population. Sufficient PA is critically 

important for a healthy lifespan. In a systematic review by Kyu et al. [36] higher levels of PA 

were strongly associated with lower risk of serious diseases such as ischemic stroke, ischemic 

heart disease, breast and colon cancer, and diabetes but only if total PA is several times higher 

https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-024-00833-5#ref-CR34


The movement activity enhancement after the COVID19 pandemics 

(COVIDMOVE) 

Project number: 2021-1-SK01-KA220-HED-000023008 

 

 

12 

 

than the recommended minimum level of 600 MET minutes / week, with most health gains 

occurring at a total activity level of 3000–4000 MET minutes/week. This criterion was achieved 

by all three observed cohorts (Czech 3838 MET min/week, Polish 3567 and Slovak 4459). 

When comparing our results to a study conducted during COVID on 89 Polish university 

students, which also used the IPAQ, the average reported total PA during April of 2020 was 

8640 MET-min/week, and in May 2020 when restrictions were released (“unfreezing period”) 

the reported PA was 10,560 MET-min/week [9]. It is surprising that even during the lockdown 

the reported Polish students’ PA was much higher than now in the post-COVID period when it 

is only 3567 MET-min/week. Polish students also reported much more exercise during COVID 

(10,560 MET-min/week) [9] than Czechs and Slovaks in this post-COVID study (Czechs 

3838.8, Slovaks 4459.5 - See Table 3). The trend of increased PA during COVID is supported 

by a study with 213 Spanish university students who spent more time performing PA during 

COVID despite restrictions, but their sitting time was also excessive [37]. The authors of the 

study emphasized that the sedentary behavior in their cohort of students was already high before 

the lockdown and there were no significant differences in sitting minutes during the lockdown 

data collection point. They also concluded that PA of the student cohort increased during 

lockdown and speculate that students purposefully practiced vigorous PA to compensate for the 

prolonged sitting time. This finding contradicts a more recent study comparing a larger cohort 

of Spanish university students’ (n = 10,096 participants) PA before-COVID, during the 

lockdown, and post-COVID [38]. During lockdown, PA significantly reduced (with a 

significantly larger percentage of students reporting > 7 h per day spent sitting) and BMI values 

significantly increased relative to before-COVID, both of which returned to non-significant 

values post-COVID. The authors of both Spanish studies did not report MET-min/week, so 

unfortunately we cannot exactly compare our PA findings with either study. 

Bertocchi et al. [27] used the IPAQ survey to evaluate PA of Italian university students before 

COVID, during pandemic lockdown and after the COVID in June 2021. A sharp drop in PA 

during the lockdown was not followed by adequate increases in PA after the restrictions were 

removed in Italy, as their cohort’s PA had not returned to the pre-pandemic level. Regarding 

gender, the findings of Bertocchi et al. are in line with our results, as males were more involved 

in vigorous activities, while females reported greater moderate activities or walking (as in our 

study). The authors also noted an increase in time spent sitting during the pandemic compared 



The movement activity enhancement after the COVID19 pandemics 

(COVIDMOVE) 

Project number: 2021-1-SK01-KA220-HED-000023008 

 

 

13 

 

to the pre-pandemic period, and a reduction of sedentary lifestyle observed toward the end of 

the lockdown when some restrictions were lifted [27]. 

In studies reporting on mental health, Ács et al. [39] investigated Hungarian university students 

during the pandemic period and noted participants self-reported worse mental health compared 

to physical health. These authors observed a significant decrease in total PA and walking times, 

with an increase in time spent sitting during home confinement. The study did not find 

significant differences between sexes when comparing total PA values before and during 

COVID-19. Higher levels of PA were associated with better physical health, while better mental 

health was positively correlated with the walking domain and total PA. In our study, Polish 

students walked significantly less than Czech and Slovak students. Another study by Bergier et 

al. [40] explored the levels of PA in Visegrad countries (Hungry, Slovakia, Czech Republic, and 

Poland) and Ukraine, using the IPAQ long questionnaire and analyzed the data by gender. 

Similar to our study, lower PA levels were observed in women (mean PA levels of 5190 MET 

min/week) compared to men (6023.9 MET min/week). In the Visegrad countries, the mean total 

PA was 5588.5 MET min/week (i.e., more than we found in our study for Czech, Polish, and 

Slovak groups) while in Ukraine it was 4233.4. The authors attributed the lower levels of PA in 

Ukraine to different socio-economic conditions. On the other hand, Ukrainians presented with 

healthier body mass index’s (BMI). The study by Bergier et al. [40] takes into account one more 

aspect, and that is the positive role of the self-assessment of one’s own physical fitness. A 

significant positive correlation was identified between the assessment of physical fitness and 

the amount of PA both for the Visegrad and Ukrainian groups. Essentially, the more people 

monitor their own activity, the more active they become. It should be noted that the study was 

published in 2018, before the conflict in Ukraine. Niźnikowska et al. [41] also investigated the 

levels of PA among 1169 female students from the Visegrad countries (Czech Republic, 

Slovakia, Hungary and Poland) using the long version of the IPAQ in a pre-COVID time in 

2015. Her team also confirmed the significant effect of the physical fitness self-assessment on 

the level of PA. These authors also considered factors such as BMI, field of study, self-

assessment of physical fitness, and leisure time. They found that 80.7% of female students 

surveyed from the four Visegrad countries met the WHO recommendations for health-related 

levels of PA, in the domain of recreation, sport and leisure time with MET min/week ranging 

from 4969.9 to 5278.6 which is generally more than we identified in our cohorts. Underweight 

persons moved more than others. Similarly to our findings, Poles were more frequently 

https://bmcsportsscimedrehabil.biomedcentral.com/articles/10.1186/s13102-024-00833-5#ref-CR40
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overweight (13.5% from the observed study cohort) comparatively (Slovaks 11.6%, Czech 

12.7% and Hungarian 12.2%). 

Similar trends have been reported in America. A study by Dunton et al. [42] examined changes 

in PA levels among participants in the USA during the pre-COVID-19 (February 2020) and 

early-COVID-19 (April-May 2020) periods using self-reported and device-based PA variables. 

The results showed significant reductions in vigorous and moderate intensity PA, walking, and 

steps counts during the early-COVID-19 period compared to the pre-COVID-19 period, 

incorporating IPAQ-SF. Furthermore, a study by De La Rosa et al. [43] investigated the impact 

of lockdown on PA and psychological well-being in Columbian students. The analysis showed 

a significant decrease in total PA during lockdown for both male and female students, but the 

effect varied between age categories and PA levels. Their results suggest that the lockdown had 

significant impacts on PA and psychological well-being [43]. According to the findings of a 

study by Ammar et al. [44], globally there was a decrease in PA during the lockdown period, as 

evidenced by a reduction of 33.5% in the number of minutes spent on physical exercise per day 

and a decrease of 34% in the number of minutes spent walking per day. Additionally, there was 

an increase in sedentary behavior as the number of hours spent sitting per day increased by 

33.5%. 

The findings from this study support the endorsement of public health recommendations for 

university students to strive to achieve greater amounts of daily PA. Given the negative health 

implications that chronic inactivity presents overall, educational programs and/or initiatives 

should be necessary components of messaging targeting university students in Poland, 

Slovakia, and the Czech Republic. This study also has several limitations. First, there was a 

disproportionate representation of respondents across the countries, with 393 from Poland, 459 

from the Czech Republic, and 1783 from Slovakia. Therefore in the largest country we collected 

the fewest questionnaires, and in the smallest country the most, which may bias the results. This 

difference is likely due to the fact that Slovak researchers distributed the questionnaires to 

students from three universities, compared to only one Polish and one Czech university which 

distributed the questionnaires. This likely reached a broader segment of students, and given the 

higher median PA reported in Slovakian students, there may have been greater interest in the 

topic, although due to the random distribution of the study questionnaires, we were unable to 

track the total number of students who did not agree to participate. Second, the Czech cohort 

consisted of 70% female respondents and 30% of males, whereas sex distribution in Polish and 
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Slovak groups were more equivalent. Third, the Slovak group was younger (mean age 21.0 

years) than the Czech (22.5 years) and Polish groups (22.1 years). Finally, the disciplines 

studied were not taken into account, as a study by Niźnikowska et al. [41] indicated that students 

studying technical disciplines are less prone to PA than those studying human and medical 

disciplines. Thus, our research may not be generally applicable for the entire university student 

populations. Further research is warranted to assess the long-term trends in PA limitations 

following the COVID-19 pandemic. 

Conclusion 

This study found significant differences in PA levels between the three countries (Czech 

Republic, Poland, and Slovakia), with Slovakia showing the highest median MET score and 

Poland the lowest. Czech presented with higher MET scores than Poles but lower than Slovaks. 

These differences were identified for both the mixed cohort as well as for the female subgroups. 

No significant differences in vigorous PA levels were observed among men in the observed 

countries. In addition, moderate activities were relatively similar across the regions, but Poles 

walked much less than Czechs and Slovaks. Polish students had the highest BMI. In all three 

countries, the general levels of current PA meet the criteria defined by WHO as necessary for 

health benefits. However, compared to other available studies it seems that post-COVID student 

populations in the observed three countries have not returned to the pre-COVID PA levels and 

remain less active. It is important to continue monitoring the levels of PA and implementing 

strategies to promote PA, particularly among women, in these regions. 
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Abbreviations 

BMI: Body Mass Index 

CZ: Czech Republic 

IPAQ-SF: International Physical Activity Questionnaire Short Form 

MET: Metabolic Equivalent of Task 

PA: Physical Activity 

PL: Poland 

SK: Slovakia 

WHO: World Health Organization 
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