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ABSTRACT

INTRODUCTION. Students of medical faculties are exposed to greater stress than students of other faculties.
In addition, remote learning during the COVID-19 pandemic changed the way and quality of life for most
people.

AIM. The aim of the study was to assess the level of stress among medical students during and before the
COVID-19 pandemic. The second purpose was to find out if the level of physical activity had an impact on the
stress level of students.

MATERIAL AND METHODS. 248 students of the Medical University of Silesia in Katowice participated
in the study. The research tool was the International Physical Activity Questionnaire (IPAQ) and the Perceived
Stress Scale (PSS-10).

RESULTS. The stress level was significantly higher during the pandemic (p <0.001) than before (17.07 vs 23.17,
respectively). Before the pandemic, students with higher levels of physical activity were characterized by lower
levels of stress (p <0.001).

CONCLUSIONS. The COVID-19 pandemic caused an increase in stress among medical students. In light
of the spread of the virus, it makes sense to continue research with a wider group to investigate the specific
relationship between physical activity and stress, and other methods and strategies of coping with stress which
could serve as guidelines and recommendations for students.
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STRESZCZENIE

WSTEP. Studenci kierunkéw medycznych narazeni sa na wickszy stres niz studenci innych kierunkow. Ponad-
to zdalna nauka podczas pandemii COVID-19 zmienita sposob i jako$¢ zycia wigkszo$ci 0sob.

CEL. Celem pracy byta ocena poziomu stresu wsrdd studentéw kierunkéw medycznych w czasie pandemii CO-
VID-19 oraz przed jej rozpoczeciem. Drugim celem byto sprawdzenie czy poziom aktywnosci fizycznej (AF)
ma wplyw na poziom stresu wsrod studentow.

MATERIAL I METODY. W badaniach wziglo udziat 248 studentéw Slaskiego Uniwersytetu Medycznego
w Katowicach. Narzgdziem badawczym byt Miedzynarodowy Kwestionariusz Aktywnosci Fizycznej (IPAQ)
oraz Skala Odczuwanego Stresu (PSS-10).

WYNIKI. Poziom stresu byt istotnie wyzszy podczas pandemii (p<0,001) niz przed (odpowiednio 17,07 vs
23,17). Przed pandemia studenci z wyzszym poziomem aktywnosci fizycznej charakteryzowali si¢ nizszym
nasileniem stresu (p<0,001).
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WNIOSKI. Pandemia COVID-19 spowodowata nasilenie stresu wérod studentow kierunkow medycznych.
W $wietle ciggle rozprzestrzeniajacego si¢ wirusa, zasadnym jest kontynuowanie badan na szerszej grupie
w celu zbadania szczegotowej zaleznosci pomigdzy aktywnoscia fizyczna i poziomem stresu oraz innych metod
1 strategii radzenia sobie ze stresem, co mogtoby postuzy¢ jako wskazowki i rekomendacje dla studentow.

Stowa kluczowe: aktywnos¢ fizyczna, IPAQ, pandemia, COVID-19

INTRODUCTION

In March 2020, the World Health Organization
(WHO) announced the outbreak of the new COVID-19
disease caused by the coronavirus (1). On March 20,
the Polish government introduced a general state of
the epidemic and restrictions, which largely caused
fear, stress and anxiety. The restrictions related to
remote learning and work lasted several months (2, 3).
In March 2021, the number of infections increased
sharply, thus many restrictions and remote work were
reintroduced (4).

Dueto the pandemic and the restrictions, the lifestyle
has changed. Many people have started working
remotely, and the forms of teaching in schools and
universities have also switched to a remote or hybrid
form (3-5). Among students, remote form of learning,
change in the way of examination and concerns about
the pandemic were additional risk factors for increased
stress (6, 7).

Among medical students, practical classes in
hospitals or laboratory classes were difficult or even
impossible to carry out remotely, which caused
additional anxiety and stress (8). Studies published
so far in other countries, assessing the impact of the
COVID-19 pandemic on the quality of mental life, also
showed an increase in the occurrence of stress among
students (9-11).

There are many methods, strategies, and procedures
that can be used to reduce stress levels in a variety
of situations. Their effectiveness depends, among
others on the situation and individual characteristics
of an individual, such as life experience, personality,
health and age (12). Stress is part of life. Its optimal
level is beneficial for people and is often a source of
energy and motivation to meet life challenges and
goals. However, stress tolerance varies individually,
and exceeding a given level becomes detrimental to
mental and physical health (13). One of the methods
of improving physical and mental health is regular
physical activity, but its levels decreased during the
COVID-19 pandemic (14). Regular physical activity
improves the condition of the immune system, which
is especially important during a pandemic (14). The
results of the study conducted by Mahomed et al. (15),
showed that increasing the aerobic capacity of the body
indirectly reduces the risk of developing COVID-19.

WSTEP

W marcu 2020 roku Swiatowa Organizacja Zdrowia
(WHO) ogtosita wybuch nowej choroby COVID-19,
wywotanej przez koronawirusa (1). 20 marca polski
rzad wprowadzil ogdlny stan epidemii i obostrzenia,
co wywolalo w duzej mierze strach, stres i niepokoj.
Restrykcje zwigzane ze zdalng nauka i praca trwaty
kilka miesigcy (2, 3). W marcu 2021 liczna zakazen
gwattownie wzrosla i ponownie wprowadzono obo-
strzenia i zdalng prace (4).

Pandemia oraz zwigzane z nig restrykcje wptynety
na zmiany w stylu zycia. Wiele osob zaczeto wykony-
wac prace zdalnie, nauczanie w szkotach i uniwersy-
tetach rowniez przeszto na forme zdalng lub hybrydo-
wa (3-5). Wérdd studentéw, zdalna forma nauczania,
zmiana sposobu egzaminowania oraz obawy zwigza-
ne z pandemig stanowity dodatkowe czynniki ryzyka
zwigkszonego stresu (6, 7).

Na kierunkach medycznych zajgcia praktyczne
w szpitalach czy zajecia laboratoryjne byty trudne lub
wrecz niemozliwe do przeprowadzenia, co wywoty-
wato dodatkowe obawy (8). Dostepnych jest rowniez
wiele publikacji z innych krajow na temat wptywu
pandemii COVID-19 na jako$¢ zycia psychicznego,
uzyskane z nich wnioski rowniez wykazaty nasilenie
wystepowania stresu i leku wsrod studentéw (9-11).

Istnieje wiele metod, strategii i sposoboéw poste-
powania wykorzystywanych do obnizania poziomu
stresu w roéznych sytuacjach. Ich skutecznos$¢ zalezy
miedzy innymi od sytuacji oraz indywidualnych cech
jednostki, takich jak do$wiadczenie Zzyciowe, osobo-
wos¢, stan zdrowia i wiek (12). Stres jest czg$cig zycia.
Optymalny jego poziom jest korzystny dla czlowieka
i czesto stanowi zrodto energii i motywacji do reali-
zowania wyzwan i celow zyciowych. Jednak toleran-
cja dopuszczalnego stresu jest osobniczo zmienna,
a przekroczenie danego poziomu staje si¢ szkodliwe
dla zdrowia psychicznego i fizycznego (13).

Jednym ze sposoboéw na poprawe stanu zdrowia fi-
zycznego i psychicznego jest regularna aktywnosc¢ fi-
zyczna (AF), jednak podczas pandemii COVID-19 jej
poziom obnizyt si¢ (14). Poprawia ona kondycje uktadu
odporno$ciowego, co jest szczegolnie wazne w okre-
sie pandemii (14). Wyniki badan Mahomed i in. (15),
wykazaty, iz zwigkszenie wydolnosci tlenowej orga-
nizmu obniza posrednio ryzyko zachorowania na CO-
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WHO recommends physical activity to perform at
least 150 minutes of moderate-level physical activity or
75 minutes of high-level physical activity weekly (16).
The level of physical activity in people around the
world is too low, and a sedentary lifestyle is a risk
factor for cardiovascular diseases (17).

The goal of WHO is to reduce the percentage of
physically inactive people by 15% in the world by
2030 (18). Restrictions on access to sports
facilities during a pandemic made it difficult to use
swimming pools or fitness clubs, so WHO proposed
recommendations on maintaining an appropriate level
of physical activity during restrictions, by performing
short exercises during breaks at work or distance
learning, frequent outdoor walks and exercises in the
home environment (19).

Results of different studies regarding the level
of physical activity of students before and during
the COVID-19 pandemic are not clear. Most of the
published studies showed a decline in physical activity
levels and an increased amount of time spent sitting
among students (20-23). However, other studies
conducted among Spanish students showed an increase
in the amount of time spent in a sitting position with an
increase in the level of physical activity (24).

In light of the above, the aim of this study was to
assess the level of stress among medical students during
and before the COVID-19 pandemic. The second goal
was to find out if the level of physical activity had an
impact on the stress level of students.

MATERIAL AND METHODS

Characteristics of the studied people and the
environment. Out of 300 students who completed the
questionnaire, 248 students (82.67%) of the Medical
University of Silesia took part in the survey conducted
in February 2021. 52 questionnaires (17.33%) were
excluded due to incomplete data. The mean age of the
respondents was 21.5 (SD=1.49; min=19; max=26).
The characteristics of the group of respondents are
presented in Table 1.

Research method. Students from the university
campus, training rooms and food zones at the university
were invited to the study. The questionnaires were
filled in at the university.

Participants who agreed to participate in the
research received instructions on how to complete the
questionnaire and were familiarized with the purpose
of the research. The questionnaire consisted of two
parts: the first concerned questions relating to the
time before the pandemic, and the other to the time
of the pandemic. The inclusion criteria were consent
to participate in the study, no contraindications to
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VID-19. WHO w zakresie rekomendacji aktywnosci
fizycznej poleca wykonywanie co najmniej 150 minut
aktywno$ci fizycznej na umiarkowanym poziomie lub
75 minut na wysokim poziomie tygodniowo (16). Po-
ziom aktywnosci fizycznej ludzi na caltym swiecie jest
zbyt niski, a sedentarny tryb zycia stanowi czynnik
ryzyka chorob sercowo-naczyniowych (17).

Celem WHO jest zredukowanie odsetka osob nieak-
tywnych fizycznie o 15% na §wiecie do 2030 roku (18).
Ograniczenia dostgpu do obiektow sportowych w cza-
sie pandemii utrudnity mozliwos$ci korzystania z ba-
sendw czy fitness klubow, dlatego WHO wydata
zalecenia dotyczace utrzymania odpowiedniego po-
ziomu AF podczas restrykcji, poprzez wykonywanie
krotkich ¢wiczen w przerwach od pracy lub naucza-
nia zdalnego, czeste spacery na powietrzu i ¢wiczenia
w §rodowisku domowym (19).

Wyniki badan dotyczace poziomu aktywnosci
fizycznej studentow przed i w czasie pandemii CO-
VID-19 nie sg jednoznaczne. Wigkszo$¢ opublikowa-
nych badan wykazata spadek poziomu AF i wydtuzo-
ny czas spedzony w pozycji siedzacej wsrdd studen-
tow (20-23). Jednakze, inne badania przeprowadzone
wsrod hiszpanskich studentow wykazaly wydtuzenie
czasu spedzonego w pozycji siedzacej, z jednocze-
snym wzrostem poziomu aktywnosci fizycznej (24).
W $wietle powyzszego celem niniejszych badan byta
ocena poziomu stresu wsrod studentow kierunkow
medycznych w czasie pandemii COVID-19 oraz przed
jej rozpoczeciem. Drugim celem bylo sprawdzenie,
czy poziom aktywnosci fizycznej ma wplyw na po-
ziom stresu wérod studentow.

MATERIAL I METODY

Charakterystyka badanych oséb i Srodowiska.
Sposrod 300 studentow, ktorzy wypetnili kwestiona-
riusz, 248 studentow (82,67%) Slaskiego Uniwersytetu
Medycznego wzi¢to udzial w badaniach ankietowych
przeprowadzonych w lutym 2021 roku. 52 ankiety
(17,33%) byty wykluczone z powodu niekompletnych
danych. Sredni wiek badanych wyniost 21,5 (SD=1,49;
min=19; max=26). Charakterystyke¢ grupy badanych
przedstawia Tabela 1.

Metoda badan. Do badania zapraszani byli stu-
denci z terenu kampusu uniwersytetu, sal ¢wiczenio-
wych i stref gastronomicznych w uczelni. Kwestio-
nariusze wypetniano w salach uczelni. Uczestnicy,
ktorzy wyrazili zgode na udzial w badaniach otrzy-
mali instrukcje, jak wypelni¢ ankiete 1 zapoznali si¢
z celem badania. Kwestionariusz sktadat si¢ z dwoch
czesci: pierwsza dotyczyla pytan odnoszacych sie do
czasu przed pandemia, a druga do czasu pandemii.
Kryteriami wlaczenia byla zgoda na udziat w bada-
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Table 1. Characteristics of the study group
Tabela 1. Charakterystyka grupy badane;j

M Min Max SD
Age 21.5 19 26 1.49
BMI 23.04 18.04 26.88 2.54
n %
Woman 176 71.0
Sex
Men 72 29.0
Economic Income equal to expenses 229 92.3
status Income higher then expenses 19 7.7
Village 15 6.1
Place of living | City < 100,000 citizens 103 41.5
City > 100,000 citizens 130 52.4
I year of study 32 12.9
II year of study 67 27.0
III year of study 86 347
IV year of study 40 16.1
V year of study 23 9.3

physical activity, the exclusion criterion was an
incomplete questionnaire.

The questionnaire contained sociodemographic
data and 2 international questionnaires: Perceived
Stress Scale (PSS-10) and the International Physical
Activity Questionnaire (IPAQ — short version).

The PSS-10 is a validated, international scale used
to assess the severity of stress. The answers to the
questions are presented on a five-point scale, where
0 = never, 1 = almost never, 2 = sometimes, 3 = quite
often, 4 = very often. The total score is on a scale
of 0-40, and the range 0-13 means low stress level,
14-26 — moderate, 27-40 — high (14). The reliability of
the Polish version was assessed using Cronbach’s a,
the indicator was 0.86 (15).

IPAQ 1is the most widely used international
questionnaire to assess the level of physical activity.
The questions relate to moderate to vigorous physical
activity, duration and number of days per week. The
level of physical activity is analyzed in terms of MET
values (metabolic equivalent of 1 MET is defined
as the amount of oxygen consumed when sitting at
rest. This equates to 3.5 mL O2 per kg body weight/
min). According to IPAQ scoring protocol, walking
has a value of 3.3 MET, moderate-intensity physical
activity —4.0 MET, and high-intensity physical activity
— 8.0 MET. Based on the results, the respondent was
assigned to a group with a low, moderate or high
level of physical activity (16, 17). Participation in the
research was voluntary and anonymous.

The study was approved by the bioethics committee
(KNW /0022 /KB / 103/18).

niach, brak przeciwwskazan do aktywnosci fizyczne;j,
kryterium wylaczenia — niekompletny kwestionariusz.

Ankieta zawierala metryczke oraz 2 miedzyna-
rodowe kwestionariusze: Skale Odczuwanego Stresu
(Perceived Stress Scale - PSS-10) oraz Miedzynarodo-
wy Kwestionariusz Aktywnosci Fizycznej (Internatio-
nal Physical Activity Questionnaire — IPAQ — wersja
krotka).

PSS-10 to walidowana, migdzynarodowa skala,
ktora stuzy do oceny nasilenia stresu. Odpowiedzi
na pytania sg przedstawione w pigciostopniowej ska-
li, gdzie 0 = nigdy, 1 = prawie nigdy, 2 = czasami,
3 = do$¢ czgsto, 4 = bardzo czgsto. Wynik catkowity
miesci si¢ w skali 0-40, a przedziat 0-13 oznacza niski
poziomstresu, 14-26—umiarkowany, 27-40 wysoki (14).
Rzetelnos¢ polskiej wersji oceniono za pomoca
o Cronbacha, wskaznik wyniést 0,86 (15).

IPAQ to mi¢dzynarodowy, najczesciej stosowany
kwestionariusz do oceny poziomu aktywnosci fizycz-
nej. Pytania dotyczg umiarkowanej i intensywnej ak-
tywnosci fizycznej, czasu jej trwania oraz ilosci dni
w tygodniu. Poziom aktywnosci fizycznej analizo-
wany jest w wartosciach MET (metabolic equivalent
of 1 MET is defined as the amount of oxygen consu-
med when sitting at rest. This equates to 3.5 mL O2
per kg body weight/min), gdzie chodzenie ma warto$¢
3,3 MET, AF o umiarkowanej intensywnosci — 4,0
MET i o wysokiej intensywnosci — 8,0 MET. Na pod-
stawie wynikoéw respondent byt przydzielany do gru-
py z niskim, umiarkowanym lub wysokim poziomem
aktywnosci fizycznej (16, 17).

Udziat w badaniach byt dobrowolny i anonimowy.
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Statistical analysis. Statistical analysis was
performed using the Statistica 13 program (Tibco Inc.,
USA). For measurable variables, arithmetic means (M)
and standard deviations (SD) were calculated.
Qualitative data is expressed as a percentage. The
Shapiro-Wilk test was used to evaluate the normality
of the distribution. The gender difference analysis was
computed using the t-test for independent samples or
the non-parametric Mann-Whitney U test depending
on whether the test assumptions were met. The analysis
of intergroup differences in terms of the year of study
and the level of physical activity was performed using
one-way ANOVA with post-hoc testing (Tukey’s test)
or non-parametric ANOVA Kruskal-Wallis test with
post-hoc testing (Dunn’s test) — depending on the
fulfillment of the test assumptions.

RESULTS

The analysis of differences between sex in relation
to the stress level showed that the level of stress among
men was significantly lower than in women before
the pandemic (16.2 vs 17.4) and higher during the
COVID-19 pandemic (23.9 vs 22.9) (Table 2).

There was no statistically significant difference
between the level of stress during the pandemic and
the year of study, the mean value was in the range of
22.1-237. On the other hand, before the COVID-19
pandemic, 4th and 5th year students had the highest
levels of stress (p=0.001) (Table 3).

When analyzing the level of stress in relation to
the level of physical activity of students, a statistically
significant correlation was observed before the
pandemic (p<0.001), in which the highest level of
stress was characterized by students with a low level

Table 2. Comparison of PSS-10 scores by gender
Tabela 2. Porownanie wynikéw PSS-10 w odniesieniu do pici

Badanie uzyskalo zgode
(KNW/0022/KB/103/18).

Analiza statystyczna. Analiz¢ statystyczng prze-
prowadzono przy uzyciu programu Statistica 13
(Tibco Inc., USA). Dla zmiennych mierzalnych obli-
czono $rednie arytmetyczne (M) i odchylenia standar-
dowe (SD). Dane jako$ciowe wyrazono w procentach.
Test Shapiro-Wilk’a zostat uzyty do oceny normalno-
sci rozktadu. Analiza roznic wzgledem plci zostala ob-
liczona przy uzyciu testu t dla prob niezaleznych lub
nieparametrycznego testu U-Mann-Whitney’a w za-
leznosci od spetnienia zalozen testow. Analiza roznic
miedzygrupowych wzgledem roku studiow i poziomu
aktywno$ci fizycznej byta wykonana przy uzyciu jed-
nokierunkowej ANOVA wraz z testowaniem post-hoc
(test Tukey’a) lub nieparametrycznego testu ANOVA
Kruskala-Wallis’a wraz z testowaniem post-hoc (test
Dunn’a) — w zaleznosci od spetnienia zatozen testow.

komisji bioetycznej

WYNIKI

Analiza r6znic miedzy plcig wzglgdem poziomu
stresu wykazata, iz wéréd mezczyzn odnotowano
istotnie nizszy niz u kobiet poziom stresu przed pan-
demig (16,2 vs 17,4) oraz wyzszy podczas pandemii
COVID-19 (23,9 vs 22,9) (Tabela 2).

Nie odnotowano istotnie statystycznej réznicy po-
miedzy poziomem stresu podczas pandemii a rokiem
studiow, $rednia wartos¢ miescila si¢ w przedziale
22,1-23.7. Natomiast przed pandemig COVID-19 u stu-
dentow IV i V roku studiow zaobserwowano istotnie
najwyzszy poziom stresu (p=0,001) (Tabela 3).

Analizujac poziom stresu w odniesieniu do po-
ziomu aktywnos$ci fizycznej studentow, zaobserwo-
wano istotng statystycznie zaleznos¢ przed pandemia

Sex
W =176 M =72 t d
Variable M=ESD oman ( ) an (n=72) P v
Min-Max M=SD Min-Max
PSS-10 During COVID-19 22.9+2.95 14-29 23.94+2.94 15-30 0.014 | 2.48 | 246
Before COVID-19 17.4+2.97 4-22 16.2+3.08 8-21 0.004 | -2.89 | 246
M - mean value; SD - standard deviation; Min - minimum value; Max - maximum value;
Table 3. Comparison of the PSS-10 results in relation to the year of study
Tabela 3. Poréwnanie wynikoéw PSS-10 w odniesieniu do roku studiow
Year of study
_ I 1 11 v \% P F | df
Variables
M=SD M=SD M=SD M=SD M=SD
PSS-10 During COVID-19 22.143.05 | 23.3£2.98 | 23.1+3.00 | 23.743.07 | 23.7+2.32 | 0.180 | 1.62 4
Before COVID-19 17.4+2.65 | 16.7+£3.55 | 16.243.07 | 18.5+2.14 | 18.5+1.59 | 0.001 | 5.90 4

M - mean value; SD - standard deviation;
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of physical activity. During the pandemic, the trend
was the same, however, no students with high physical
activity levels were recorded, and the relationship was
statistically insignificant (Table 4).

(p<0.001), w ktorej najwyzszym poziomem stresu
charakteryzowali si¢ studenci z niskim poziomem ak-
tywnosci fizycznej. Podczas pandemii tendencja byta
taka sama, jednak nie odnotowano zadnego studenta
z wysokim poziomem AF, a zalezno$¢ byla nieistotna
statystycznie (Tabela 4).

Table 4. Relationship between the level of physical activity (IPAQ) and stress (PSS-10) during and before the COVID-19

pandemic

Tabela 4. Zalezno$¢ pomigdzy poziomem aktywnosci fizycznej (IPAQ) i stresem (PSS-10) w czasie pandemii COVID-19

oraz przed jej rozpoczeciem

Stress levels (PSS-10)

PA levels (IPAQ) n M SD P
Low 15 19.33%° 0.77

Before COVID-19 Moderate 151 17.24% 0.24 <0.001
High 81 16.32° 0.33
Low 179 23.28 0.22

During COVID-19 Moderate 69 22.87 0.36 0.205
High 0 0 0

Post hoc: *low and moderate physical activity levels p=0.025; low and high physical activity levels p=0.001; °moderate and

high physical activity levels p=0.065.

DISCUSSION

The purpose of this study was to compare the level of
stress among medical students. The results of previous
studies indicate that medical students experience
greater stress than students of other faculties (18, 19).

Saravanna C et al. (20), showed that 73% of medical
students struggle with stress. The results of our study
showed a significantly higher level of stress during the
pandemic, regardless of the year of study. Stress levels
were higher among men than among women.

According to everyday factors affecting stress
among students, related to numerous exams, classes
in clinics and contact with the patient, students also
struggled with concern for their own and their relatives’
health, uncertainty about the prognosis of the end of
the pandemic, the form of exams or internship. The
increase in the intensity of stress during a pandemic
corresponds to the results of other authors (3, 21, 22-27).
In Greece, as a result of the COVID-19 pandemic, fear
and stress levels among students’ increased by 73%,
and depressive disorders by 60.9% (10). 28.14% of
Spanish students had high levels of stress due to the
pandemic (11). Kosendiak et al. (3) examined the level
of stress and ways of coping with it among medical
students in Poland at various stages of the pandemic
and showed that six months after the announcement of
the pandemic, the level of stress increased and positive
emotions significantly decreased.

Other authors also confirmed reports that stress
levels among medical students increased during the

DYSKUSJA

Niniejsze badania miaty na celu w pierwszej ko-
lejnosci poroéwnanie poziomu stresu wsrod studen-
tow kierunkow medycznych. Wyniki wczesniejszych
badan wskazuja na fakt, iz studenci kierunkéw me-
dycznych doswiadczajg wigkszego stresu niz studenci
innych kierunkow (18, 19).

Saravanna C i in. (20) wykazali, iz 73% studentow
kierunkéw medycznych boryka si¢ ze stresem. Wyni-
ki badan wilasnych wykazaty istotnie wyzszy poziom
stresu podczas pandemii bez wzgledu na rok studidow.

Wséréd mezezyzn poziom stresu byt wyzszy niz
u kobiet. Oprocz codziennych czynnikow wplywa-
jacych na stres wsrod studentow, zwigzanych z licz-
nymi egzaminami, zajeciami w klinikach i kontakcie
z pacjentem, dodatkowo studenci zmagali si¢ z troska
o zdrowie swoje 1 swoich bliskich, niepewnoscig do-
tyczaca prognoz konca pandemii, formy egzaminow
lub stazu zawodowego. Zwigkszenie nasilenia stresu
podczas pandemii koresponduje z wynikami innych
autorow (3, 21, 22-27). W Grecji, w wyniki pandemii
COVID-19 poziom Igku i stresu wsrdd studentow wzrost
0 73%, a poziom zaburzen depresyjnych o 60,9% (10).
28,14% studentow hiszpanskich miato wysoki poziom
stresu z powodu pandemii (11). Kosendiak i in. (3) zba-
dali poziom stresu i sposoby radzenia sobie z nim w$rod
studentéw kierunkéw medycznych w Polsce w roznych
etapach pandemii i wykazali, iz sze$¢ miesiecy po oglo-
szeniu pandemii poziom stresu wzrosl, a pozytywne
emocje zdecydowanie obnizyly sie.
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COVID-19 pandemic. The main reasons were: concern
for health, changes in the exam procedure, lack of
clinical classes and, in the opinion of the students,
worse preparation for the session due to the lack of
direct contact with the teacher and the patient (20,
23-26). Other authors, who have showed an increased
level of stress additionally pointed to the problem of
isolation, lack of support and a sense of loneliness
among students (8, 27, 28). The inability to improve
practical skills during contact with the patient, and on
the other hand, return to clinical classes and fear of
infection were also factors causing stress and anxiety
among students of medicine, physiotherapy, dentistry
and nursing (27-32).

Stress has negative consequences for cognitive
functions, learning and concentration (24). Moreover,
itadversely affects mental and physical health (22, 34).
One of the factors alleviating the severity of stress
as well as improving the quality of mental life is
physical activity (35, 36). Despite the many benefits
of regular physical activity, the global problem of
the 21st century is the sedentary lifestyle among the
world population (37).

The results of longitudinal studies showed
a reduction in negative emotions and stress among
physically active students during pandemic (38).
According to literature reports, an appropriate level
of physical activity before the pandemic indirectly
reduces the risk of developing COVID-19 or, in the case
of infection, it affects the course of the disease (11, 28).
The results of own research correspond with the
results of other authors (39) that people with a higher
level of physical activity were characterized by a lower
intensity of stress before the pandemic. Among the
many ways to reduce stress, regular physical activity
appears to be one of the more accessible forms of stress
reduction. Zhang et al. (40), showed that increased
level of physical activity among students decrease
the level of stress and reduces negative emotions.
The results of our study showed a similar tendency,
however, no significant correlation was observed.
The lack of significant differences may be due to the
fact that the level of physical activity of students has
decreased significantly. None of the students showed
a high level of physical activity. The change in the size
of the groups in the levels of physical activity may
have influenced the result of the analysis.

The study was conducted among medical students
on a relatively small group. Systematic errors are likely
to occur as a result of the lack of randomization or the
same size of groups in terms of gender. Therefore,
their interpretation should not be generalized to the
population. The research will be continued so that
the results of longitudinal studies will enable the
determination of factors influencing the level of stress.
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Inni autorzy réwniez potwierdzili doniesienia, iz
poziom stresu wsrdd studentow medycznych wzrost
podczas pandemii COVID-19. Jako gtéwne powody
przedstawiono troske o zdrowie, zmiana trybu egza-
mino6w, brak zaje¢ klinicznych oraz, w odczuciu stu-
dentow, gorsze przygotowanie do sesji poprzez brak
bezposredniego kontaktu z prowadzacym i pacjentem
(20, 23-26). Autorzy wykazujacy zwigkszone nasilenie
stresu, dodatkowo wskazali na problem z izolacja, bra-
kiem wsparcia i poczucie osamotnienia wsrod studen-
tow (8, 27, 28). Brak mozliwosci doskonalenia umie-
jetnosci praktycznych podczas kontaktu z pacjentem,
a z drugiej strony powr6t do zaje¢ klinicznych i obawa
przed zakazeniem, byly rowniez czynnikami powodu-
jacymi stres i niepokdj wsrod studentdéw medycyny,
fizjoterapii, stomatologii i pielggniarstwa (27-32).

Stres ma negatywne konsekwencje dla funkcji po-
znawczych, zdolno$ci uczenia si¢ 1 koncentracji (24).
Ponadto niekorzystnie wptywa na zdrowie psychiczne
i fizyczne (22, 34). Jednym z czynnikéw tagodzacych
nasilenie stresu, jak rowniez poprawiajacych jakosé¢
zycia psychicznego, jest aktywnos¢ fizyczna (35, 36).
Mimo wielu korzysci wynikajacych z regularnej ak-
tywnosci fizycznej, globalnym problem XXI wieku
jest siedzacy tryb zycia wsrod spoleczenstwa na ca-
tym $wiecie (37).

Wyniki badan longitudinalnych wykazaty zmniej-
szenie negatywnych emocji i stresu wérod studentow
aktywnych fizycznie podczas pandemii (38). Wedhug
doniesien literatury, odpowiedni poziom aktywno-
$ci fizycznej przed pandemia posrednio wpltywa na
mniejsze ryzyko zachorowania na COVID-19 lub,
w przypadku zakazenia, wpltywa na tagodniejszy
przebieg choroby (11, 28). Wyniki badan whasnych ko-
responduja z wynikami innych autoréw (39), iz osoby
0 wyzszym poziomie aktywnosci fizycznej charak-
teryzowaly si¢ mniejszym nasileniem stresu przed
pandemig. Sposrod wielu sposobdéw na zmniejszenie
nasilenia stresu, regularna aktywnosc¢ fizyczna wydaje
si¢ by¢ jedng z tatwiej dostepnych form obnizajacych
poziom stresu. Zhang i in. (40) wykazali, iz zwicksze-
nie poziomu aktywnosci fizycznej wsrod studentow
obniza poziom stresu i zmniejsza negatywne emocje.
Wyniki badan wtasnych wykazaty podobng tenden-
cje, jednakze nie zaobserwowano istotnej zaleznoSci.
Brak istotnych roéznic moze wynikaé z faktu, iz po-
ziom aktywnosci fizycznej studentéw znacznie obni-
zyt si¢ podczas pandemii. Zaden student nie wykazat
aktywnosci fizycznej na wysokim poziomie. Zmiana
liczebnos$ci grup w poziomach AF mogla wptynaé na
wynik analizy.

Badania zostaly przeprowadzone wsrdd studen-
tow kierunkéw medycznych na stosunkowo mato
licznej grupie. Istnieje prawdopodobienstwo wysta-
pienia bltedow systematycznych, bedacych wynikiem
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CONCLUSIONS

The COVID-19 pandemic has worsened stress
among medical students. In the light of the constantly
spreading virus and the increasingly sedentary lifestyle
in society, it is worth noting that the level of physical
activity is declining, while it is a factor that plays an
important role in shaping physical and mental health.
Physical activity should be a constant element every
day, especially among medical students. It makes
sense to continue research with a wider group to
investigate the specific relationship between physical
activity and stress, which could serve as guidelines and
recommendations for students. There is also a need to
explore other coping strategies and methods.
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