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Impact of the COVID-19 pandemic on the physical fitness of university students
Introduction

Possible impact of COVID-19 pandemic restrictions and quarantines on people's health and physical fitness has been raising a wider interest in such fields as medicine, biology, physical well-being [1].
Aim of this research is to investigate the impact of the first COVID-19 pandemic restrictions on the physical fitness of the students of Kharkiv National University of Radio Electronics (KNURE) studying their fitness condition evaluation before the pandemic and after the first year of quarantine restrictions.  As KNURE is not a specialised institution (as would be for example military or sports ones) the results of the research can be generally extended to other students in Ukraine and other countries close to us.  
We all lived through a difficult year of quarantine restrictions:
- gyms and sports sections were closed;
- students studied remotely (practically never left home);
- illnesses of the close ones and grievous newsfeeds had a negative impact to people’s mental condition. 
While before the pandemic, students were able to and even obliged to exercise and undertake physical education under the guidance of experienced teachers and coaches at least 4 hours a week, did they have means and the desire to perceive it on their own during the quarantine? Has the physical fitness of young people changed during the year of the pandemic and at which scale? 
The imposed restrictions listed above suggest a likely deterioration in physical fitness condition. On the other hand, the pandemic has created a number of ‘positive’ factors:
- extra free time that used to be spent commuting to university/work;
- there was an opportunity to improve nutrition (home cooking);
The main task is to find out whether people's physical fitness changed during the pandemic year, and which factors (negative or positive) were more influential. This question is lacking a ‘digitized’ answer. There are no quantitative estimates that can be compared. It is due to several reasons:
1) not enough time has passed since the pandemic began to see a clear change and trend;
2) as this ‘experiment’ was not planned, there was no structure set to collected data or standardized test exercises;
3) during the quarantine the education and assessment process has been dominantly remote which is different from the historically formed practices;

4) conducting a remote assessment of a person's physical fitness is not a straightforward task in general.
Results
Image 1 shows the results of the statistical characteristics calculation of KNURE students physical fitness assessments in 2019 and 2020. The results are presented for 5 faculties and the total for the university. In all cases, the sample size exceeded 10% of the total number of students in departments and in the university as well. Two faculties were excluded from the final results. The reasons for this was the very small size of the samples (gender equilibrium result) and also the very small standard deviation of the 2020 sample. The large number of repeated online tests results was classified by the authors of the study as a gross error.
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Image 1. Comparison of students' physical fitness condition in 2019 and 2020 fall semesters
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             Statistical characteristics were calculated using the Statgraphics computer software [3]. The total sample size for the university was 984 students for 2019 fall semester and 759 students for 2020 fall semester.
 Standard deviations of tests ([image: image8.png]
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) were calculated. Confidence intervals for [image: image10.png]


 values of 2019 and 2020 assessments did not overlap for small samples (IC, IRTIP, ITM and СЕМ faculties) at the confidence probability [image: image11.png]0,9



 . For large samples (CS faculty and the university as a whole) there was no overlap of the confidence intervals at 
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Conclusions
The deterioration of physical fitness of people during the year of the pandemic, remote learning or work, restrictions on visits to gyms, sports clubs and playgrounds, is the expected result. The question is, how irreversible is this process? How quickly will the situation recover?
The results of the studies show that deterioration in grades is not big. In percentage terms, it's a 5% decrease. Or on a scale of 5, it is a drop from 3+ to 3. You might not even notice it. However, this (not large) deterioration was observed in all strata: male, female, different specialties, and so on. This suggests a trend.
Another conclusion is that the best part of the Ukrainian population (male and female students in the prime of life) has a physical fitness condition classified as not excellent, not good, but at best satisfactory.
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