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Abstract
Objectives: The COVID-19 pandemic has led to significant changes in daily life, including changes in physical activity levels. This study aims to ex-
amine the impact of the pandemic on sport participation and walking among Polish adults. Material and Methods: The data was collected using the 
National Test for Poles’ Health, a large-scale online survey. The survey was conducted before and 1 year after the pandemic onset in Poland (March 
2020 and March 2021), with >300 000 participants in each year. Results: The results revealed that the percentage of respondents engaging in at least 
2 h/week of sport increased by 2.3% (from 24.6% to 26.9%) (p < 0.0001) and percentage of respondents not engaging in any sport decreased by 2.5% 
(from 48.0% to 45.5%) (p < 0.0001). These trends were observed across different age, sex, dwelling-place, education level, and employment groups. 
Percentage of respondents declaring they spend >2 h/day on walking also increased, from 5.6% to 6.6% (p < 0.0001). Furthermore, a positive asso-
ciation was found between sport participation and walking time (p < 0.0001). Conclusions: The findings suggest a slight improvement in physical 
activity levels among Polish adults during the pandemic, which may be attributed to factors such as increased time available due to remote work 
and the prioritization of health during the crisis. Further research is needed to explore the long-term consequences of the pandemic on physical ac-
tivity and public health. Int J Occup Med Environ Health. 2024;37(4):468–81
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chronic diseases such as heart disease, diabetes, and can-
cer [9]. In addition, physical activity has been shown to 
have a positive impact on mental health, reducing the 
risk of depression and anxiety [10]. Regular physical ac-
tivity is also one of the most important factors affect-
ing the aging process in people [11,12]. The decrease in 
physical activity levels during the pandemic may there-
fore have long-term consequences for public health. It is 
also even more concerning considering the fact that the 
level of physical activity among Polish people remains 
too low, leading to higher risk of developing diseases 
and disability [13].
During the COVID-19 pandemic online questionnaires 
have become the safest option of sourcing data from large 
groups of people. An example of such online-based study 
is the National Test for Poles’ Health (Narodowy Test Zdro
wia Polaków – NTZP). Conducted in 3 waves so far (2020, 
2021 and 2022) by Medonet (a popular Polish health-ori-
ented Internet platform) on a large group of Polish Inter-
net-users, it has shown to be a valuable source of infor-
mation on the health of Polish adults before and during 
the COVID-19 pandemic. The NTZP includes questions 
about various health behaviors, such as diet, exercise, time 
spent walking, sleep duration, frequency of medical con-
sultations, use of alcohol, cigarettes, drugs and others. 
The questionnaire is designed to be understandable and 
simple to fill-out by everyone. Respondents are present-
ed with a health index score after subjecting the filled-out 
questionnaire. They are also given recommendations on 
ways to improve their health and lifestyle.
The aim of this article is to presents some of the findings 
of one of the biggest studies on the health status of Pol-
ish adults. This article focuses on time spent on engaging 
in physical activity in the form of sport participation and 
walking and how it changed in the time of the COVID-19 
pandemic. The aim was also to analyze how sport partici-
pation was correlated with age, sex, education level, place 
of residence and employment of the respondents.

INTRODUCTION
The COVID-19 pandemic has brought about drastic 
changes in the daily lives, including changes in physical 
activity levels. With the implementation of social distanc-
ing measures and lockdowns, individuals have been forced 
to stay indoors and reduce their physical interactions with 
others. As a result, many have reported a decrease in their 
physical activity levels, leading to concerns about the im-
pact of this pandemic on public health. After 3 years since 
the first news of the COVID-19 pandemic broke, the sci-
entific community has learned a great amount of informa-
tion on the risk factors and protective behaviors when it 
comes to infectious diseases. Underlying conditions such 
as hypertension, diabetes and obesity have been identi-
fied as possible causes of higher risk of acute symptoms 
and death from COVID-19 [1,2]. Older age and socioeco-
nomic status are another important factors influencing 
the severity and progression of the disease [3,4]. Several 
methods of treatment have already been identified, as well 
as vaccines [5].
A number of studies have investigated the changes in 
physical activity levels during the COVID-19 pandemic. 
A study conducted in Italy found that during the lock-
down period, there was a significant reduction in phys-
ical activity levels among adults, with a decrease in the 
number of steps taken per day and an increase in seden-
tary behavior [6]. Similarly, a study conducted in Chi-
na reported a decrease in the level of physical activity 
among adults during the pandemic, with a significant 
increase in sedentary behavior and a decrease in mod-
erate-to-vigorous physical activity [7]. A study done on 
a Spanish population also showed a reduction in phys-
ical activity due to pandemic-related restrictions, such 
as confinement [8].
The reduction in physical activity levels during the pan-
demic has raised concerns about its impact on public 
health. Physical activity has been shown to have a num-
ber of health benefits, including reducing the risk of 
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the analyzed variables were given. The relationships be-
tween the features were assessed using the χ2 test of inde-
pendence, giving the value of statistical significance (p). 
Relationships for which p < 0.05 were considered signifi-
cant. Statistica v. 13 was used in the analyses.
All methods were carried out in accordance with rele-
vant guidelines and regulations for online questionnaires. 
 Informed consent was obtained from all subjects. For the 
purpose of analyzing data gathered during NTZP, Bioeth-
ics Committee at the Medical University of Lodz, Poland, 
issued a statement confirming the data analysis did not 
have the characteristics of a medical experiment or a clin-
ical research performed on a patient.

RESULTS
Sport participation
In the first wave 24.6% of respondents declared they 
engaged in physical activity in the form of sport 
for ≥2 h/week, while in the second wave it was 26.9% 
(p < 0.0001). The percentage of people not engaging in 
any sport decreased between the waves, from 48% in the 
first wave to 45.5% in the second wave (p < 0.0001). Re-
sults are presented in  Figure 1 a.
A similar tendency can be observed in both  women 
and men, as seen in Figures 1 b and c. The  percentage 
of respondents engaging in sport for ≥2 h/week or 
1–1.5 h/week increased between waves, while the per-
centage of those who did not engage in any sport or did 
so for <4 h/month decreased in both sexes (p < 0.001).
This tendency can also be observed when respondents 
are divided into age groups (Figure 2). In most age groups 
the percentage of people most frequently engaging in 
sport increased, while the percentage of people engag-
ing in sport rarely or never decreased. In the age group of 
45–54 years old, there can be observed an increase from 
25.2% to 29.1% of respondents declaring engaging in sport 
for ≥2 h/week (p < 0.0001). The percentage of people who 
did not engage in any sport decreased the most in the age 

MATERIAL AND METHODS
The NTZP questionnaire was completed by >300 000 adults 
during the first 2 waves of the survey. The first wave was 
conducted right before the initial pandemic restrictions 
were put in place in Poland (March 2020 – NTZP 1) and 
the second wave took place 1 year after (March 2021 – 
NTZP 2). As of the end of March 2021, when the second 
wave was conducted, Poland had recorded 187 526 week-
ly confirmed cases and 3055 deaths from COVID-19, ac-
cording to the WHO database. For the purpose of this 
 article, responses from the first and second wave were 
analyzed. The 2 groups of respondents were highly sim-
ilar in sex, age, dwelling place, education and employ-
ment. A noticeable difference can be seen in the number 
of people >65 years old participating in NTZP 2, howev-
er the mean age of NTZP 1 is 47.8 years and 50.9 years for 
NTZP 2. Characteristics of the respondents are present-
ed in  Table 1.
Respondents were divided into groups based on their 
age, sex, dwelling-place, education level and employ-
ment.  Respondents were divided into 3 groups depend-
ing on the amount of physical activity they engaged in: 
high level of physical activity (≥2 h/week), medium 
(1–1.5 h/week), low (<4 h/month) and those who did not 
engage in physical activity. The definition of physical ac-
tivity in this study encompassed active participation in 
any type of sport, while a separate question was posed 
specifically about physical activity in the form of walks. 
When asked about the time spent on walks in a day, re-
spondents could choose between the following answers: 
<30 min, 30–60 min, 1–2 h, >2h. An additional answer 
was present for people who did not engage in walks or did 
not leave their house due to medical reasons. The methods 
were also described in another published article by the au-
thors of this study [12].
In order to analyze the collected data, in the case of char-
acteristics of the respondents, the numbers and percent-
ages of people belonging to the appropriate categories of 
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Table 1. Characteristics of the respondents of National Test for Poles’ Health (Narodowy Test Zdrowia Polaków – NTZP) in 2020 (NTZP 1) and in 2021 (NTZP 2) 
conducted in Poland before the onset of the COVID-19 pandemic and 1 year later

Variable

Participants
(N = 676 102)

NTZP 1
(N = 376 102)

NTZP 2
(N = 300 000)

total

n % n % n %

Sex

female 219 127 58.3 172 683 57.6 391 810 58.0

male 156 975 41.7 127 317 42.4 284 292 42.0

Age

18–24 years 19 949 5.3 11 285 3.8 31 234 4.6

25–34 years 57 049 15.2 34 606 11.5 91 655 13.6

35–44 years 84 878 22.6 59 019 19.7 143 897 21.3

45–54 years 78 726 20.9 64 364 21.4 143 090 21.1

55–64 years 80 521 21.4 65 994 22.0 146 515 21.7

≥65 years 54 979 14.2 64 732 21.6 119 711 17.7

Dwelling place

countryside 80 035 21.3 62 864 20.9 142 899 21.2

city

≤19 000 people 42 353 11.3 33 640 11.2 75 993 11.2

20 000–49 000 people 53 440 14.2 42 894 14.3 96 334 14.2

50 000–99 000 people 41 810 11.1 33 538 11.2 75 348 11.1

100 000–199 000 people 38 992 10.4 32 887 11.0 71 879 10.6

200 000–499 000 people 38 362 10.2 32 722 10.9 71 084 10.6

>500 000 people 81 110 21.6 61 455 20.5 142 565 21.1

Education

elementary and vocational 39 588 10.5 28 574 9.5 68 162 10.1

secondary 147 419 39.2 111 824 37.3 259 243 38.3

higher 189 095 50.3 159 602 53.2 348 697 51.6

Employment

employed 266 862 71.0 195 575 65.2 462 437 68.4

farmer 5351 1.4 3933 1.3 9284 1.4

retired/pensioner 72 754 19.3 78 773 26.3 151 527 22.4

unemployed 19 906 5.3 14 415 4.8 34 321 5.1

not working/student 11 229 3.0 7304 2.4 18 533 2.7
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group 35–44 years old: from 44.2% in the first wave to 
38.6% in the second wave (p < 0.0001).
When respondents are divided by their education level 
the biggest changes can be observed in the most educated 
group (Figure 3). Percentage of respondents with higher 
education who engaged in ≥2 h/week of sport went from 
29% in the first wave to 31.5% in the second (p < 0.0001). 
Additionally in this group it can be seen that a percentage 
of those who declared they did not engage in any sport de-
creased from 40.4% to 37.7% (p < 0.0001).
In the case of dwelling-place and engaging in sports, the 
biggest difference between the 2 waves can be observed 
in the countryside residents (Figures 4). Percentage of re-
spondents from this group who engaged in ≥2 h/week 
of sport increases from 21.3% to 24.8% (p < 0.0001) and of 
those who did not engage in any sport decreased from 
51.9% to 48.1% (p < 0.0001).
Unemployed respondents showed the biggest change 
in the level of physical activity between the 2 waves 
(Figures 5). In the first wave 15.7% of unemployed re-
spondents claimed to spend ≥2 h/week engaging in phys-
ical activity in the form of sport, while in the second wave 
this percentage increased to 20.4% (p < 0.0001). Unem-
ployed respondents who did not engage in sport de-
creased in number between 2 waves: from 64.4% to 57.4% 
(p < 0.0001).

Walking
Walking in the form of recreation or getting from place 
to place was practiced for >1 h/day by 17.8% of people 
in the first wave. In respondents of the second wave this 
percentage increased to 22.3% (p < 0.0001). Percentage 
of people who did not leave the house for medical or oth-
er reasons decreased between the 2 waves (p < 0.0001) 
(Figure 6).
Of all respondents who spent >2 h/day on walking, 
37.2% were also engaging in sport activity for >2 h/week 
before the start of COVID-19 pandemic. During the sec-
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DISCUSSION
The COVID-19 pandemic has brought about unprecedent-
ed challenges and disruptions to various aspects of  daily 
life. It has resulted in widespread lockdown measures and 
social distancing guidelines, which have significantly lim-
ited individuals’ opportunities for physical activity. Nu-
merous studies have reported a decline in physical  activity 

ond wave of NTZP this percentage increased to 42.1% 
(p < 0.0001). In the first wave 41.2% of the group that 
walked the most was not engaging in any sport activity. 
This percentage decreased to 37.6% in the second wave 
(p < 0.0001). Positive association was found between sport 
participation and walking time in both waves (p < 0.0001). 
Further results are presented in Tables 2 and 3.
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ning of pandemic until July 2021 4.2 million deaths from 
SARS-CoV-2 have been reported in countries around the 
world [17]. The COVID-19 pandemic resulted in approx. 1 
million excess deaths in 2020 in 29 high income countries 
analyzed by Islam et al. [18]. Researchers found that  Poland 
was among the 5 countries with the highest number of ex-
cess deaths (>60 000 excess deaths in 2020). The death 

levels during the pandemic, with reductions in both mod-
erate-to-vigorous intensity physical activity and overall sed-
entary behavior [14–16]. These reductions are concerning, 
as lack of adequate level of physical activity has been consis-
tently linked to various negative health outcomes, including 
cardiovascular diseases, obesity, mental health disorders, 
and compromised immune function [9]. From the begin-
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Figure 6. Time spent walking in National Test for Poles’ Health (Narodowy Test Zdrowia Polaków – NTZP): a) NTZP 1 (2020) and b) NTZP 2 (2021)

Table 2. The level of physical activity by time spent on walking of National Test for Poles’ Health (Narodowy Test Zdrowia Polaków – NTZP) in 2020 (NTZP 1) 
and in 2021 (NTZP 2) conducted in Poland before the onset of the COVID-19 pandemic and 1 year later

NTZP

Participants

time spent on walking not leaving the house

>30 min/day 30–60 min/day 1–2 h/day >2 h/day for medical reasons for other reasons

n % n % n % n % n % n %

NTZP 1 150 396 113 445 45 979 21 141 12 269 32 872

≥2 h/week 27 676 18.4 35 835 31.6 17 655 38.4 7853 37.2 1031 8.4 2603 7.9

1–1.5 h/week 21 271 14.1 19 275 17.0 6713 14.6 2474 11.7 617 5.0 1874 5.7

<4 h/month 24 255 16.2 15 406 13.6 4832 10.5 2099 9.9 1117 9.1 3078 9.4

not engaging in any sport 77 194 51.3 42 929 37.8 16 779 36.5 8715 41.2 9504 77.5 25 317 77.0

NTZP 2 103 542 98 412 46 975 19 737 8482 22 852

≥2 h/week 19 228 18.6 31 820 32.3 18 558 39.5 8313 42.1 694 8.2 1974 8.6

1–1.5 h/week 15 770 15.2 17 863 18.2 7389 15.7 2439 12.4 452 5.3 1418 6.3

<4 h/month 16 500 15.9 12 293 12.5 4438 9.5 1557 7.9 663 7.8 2177 9.5

not engaging in any sport 52 044 50.3 36 436 37.0 16 590 35.3 7428 37.6 6673 78.7 17 283 75.6

p < 0.0001.
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ten characterized by insufficient levels of physical activi-
ty, as observed in a more in-depth analysis of physical ac-
tivity in the elderly who completed the NTZP survey [12]. 
 Research on Italian and Swedish populations also indicates 
gender disparities, with men more engaged in leisure-time 
activities than women [27,28]. In the authors’ study the 
oldest group of respondents (>65 years old) showed an 
increase by 2% of those engaging in ≥2 h/week of sport 
(from 19.9% to 21.9%). This percentage of active older 
people is, however, still very low.
Joseph et al. [29] noticed a decrease in the level of physical 
activity in respondents in the second wave of their study, 
which was conducted mid-May – early June 2020. Third 
wave, conducted mid-June – early July 2020 showed, how-
ever, a slight increase in moderate- and vigorous-intensity 
physical activity, remaining significantly below pre-pan-
demic levels, which were reported by the respondents in 
the second wave. Authors suggest that this increase may 
have been caused by more information being available to 
the public on how the novel coronavirus was being trans-
mitted as well as on the ways to minimize the risk of in-
fection. The study was conducted in waves separated by 
a year (mid-January – mid-March 2020 for the first NTZP 
and the same time in 2021 for the second NTZP). During 
that first year of pandemic, the amount of information pre-
sented to the public regarding the SARS-CoV-2 virus was 
increasing every week. As news of the vaccine started to 
be published, there is a possibility that for some people it 
resulted in more willingness to engage in behaviors direct-
ed on improving their health, such as sport participation.
A British qualitative study on 40 participants [30] con-
ducted using phone interviews in May–July 2020 found 
that participants initially engaging in unhealthy behaviors 
during lockdown (like comfort eating and increased al-
cohol intake) attempted to reduce these habits as restric-
tions persisted. Remote work and more flexible work-
ing times allowed for more physical activity for some 
respondents. It was also reported that physical activity 

rate in 2020 in Poland was the highest in 70 years and it 
was the highest in fourth quarter of 2020. It was estimat-
ed that deaths caused by COVID-19 were 9% of all deaths  
at that time. In all age groups, but especially in the older  
ones (>60 years old), men were more likely to die than 
women [19]. In 2021 in Poland 42 000 more people died 
compared to 2020. Almost every fifth death in that time 
was caused by the COVID-19 pandemic [20].
The NTZP results presented in this article show a gener-
al trend of improvement in the quantity of physical activi-
ty in the form of sport participation and walking between 
the 2 waves of NTZP study. The general trend in similar 
research has been the decline of physical activity and in-
crease of sedentary time due to the pandemic [21–24].
A study from Brazil on 4290 individuals found that, com-
pared to before the pandemic, there was a 72% reduc-
tion in physical activity related to commuting and an in-
crease of 145% in physical inactivity [25]. Interestingly, 
the authors found that 14.8% of people adhering to so-
cial-distancing met physical activity recommendations 
(≥150 min/week), compared to 26.9% of those not com-
plying. There was also a negative correlation between 
meeting the physical activity recommendations and level 
of fear of the pandemic reported by the respondents, with 
less fear associated with more frequent physical activity. 
This tendency may partially explain the reason for the re-
sults of this study. It is possible that some people were not 
adhering to the social-distancing and other pandemic-re-
lated measures as they were not experiencing a great lev-
el of fear of the  pandemic. Working from home was found 
to be a protective factor against physical inactivity, as seen 
in a study by Moura et al. [26]. Additionally, leisure-time 
physical activity levels declined the least when compared 
to other types of physical activity, such as commuting. The 
study focused on engaging in sport as form of physical ac-
tivity, which is a type of leisure-time physical activity.
A group that is especially vulnerable to complications 
of COVID-19 infection is the elderly. This group is of-
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both physical and mental health during the COVID-19 
pandemic. It has been widely observed that time spent 
walking has decreased due to pandemic-related restric-
tions [24]. The authors’ study has found that respondents 
tended to spend more time on walking a year after the first 
pandemic restrictions were put in place in Poland, com-
pared to before. These findings may be an effect of over-
estimation of the time spent on walking by the respon-
dents. However, the largest part of respondents in both 
waves claim they spend <30 min/day on walking (either 
in the form of walks or as a means of getting from one 
place to another). As walking is one of the most accessi-
ble forms of physical activity, there should be an effort to 
promote it among the general population, along with en-
suring appropriate infrastructure enabling people to par-
ticipate in such activity [33].
Engaging in regular physical exercise has been shown to 
have positive effects on mood, self-esteem, and stress re-
duction, primarily through the release of endorphins and 
other neurotransmitters [34]. Existing literature indicates 
that physical activity plays a significant role in prevent-
ing and treating COVID-19 as well as helping in the re-
covery of physical function and alleviating symptoms of 
post-acute COVID-19 syndrome [35]. It has also been pro-
posed that physical activity may be a coadjuvant treatment 
to the COVID-19 vaccinations, boosting antibody respons-
es [36]. Additionally, physical inactivity in people that 
were  later infected by the COVID-19 was connected with 
greater probability of hospitalization, admission to the in-
tensive care unit, and death as a result of this disease [37]. 
Thus, promoting physical activity during the pandem-
ic could serve as an essential strategy to mitigate the det-
rimental effects on mental well-being. Efforts focused on 
promoting physical activity and active lifestyle have been 
made during the COVID-19 pandemic in Poland. Videos 
with exercises to perform at home were published on the 
National Nutrition Education Center’s YouTube profile, 
financed by the Ministry of Health. Also Medonet, the   

 acted as an opportunity for social interaction during these 
times. With some participants claiming willingness to 
continue choosing less sedentary means of social inter-
action even after the restrictions were lifted. The study 
suggests that the pandemic highlighted the importance 
of staying active for physical and mental health during 
challenging times.
As Czyż and Starościak [31] pointed out, moderate phys-
ical activity tends to be over-estimated by respondents 
in questionnaires, which may affect the results as this 
kind of activity is usually the most common. These au-
thors have also hypothesized that the increase in physi-
cal activity during the pandemic could have been caused 
by people starting to be more active at home doing ren-
ovations, as do-it-yourself stores remained opened dur-
ing lockdowns. There have also been reports on the im-
pact COVID-19 has on physical activity in recovering pa-
tients [32]. The article describes findings from online long-
COVID-19 peer support groups. A reduction in self-re-
ported walking time among participants 6 months after 
the onset of symptoms has been observed. However, in 
contrast, there was an increase in the proportion of par-
ticipants who reported engaging in indoor walking or cy-
cling during the same 6-month period after the onset of 
symptoms. This may be another reason for the increase 
in physical activity despite the pandemic-related restric-
tions: people switched to at-home sport activities, there-
fore their overall physical activity increased. Another rea-
son for the increase in time spent on sport and walking ob-
served in the study may be the switch to remote work that 
many companies made in the pandemic. Schools and uni-
versities also started implementing remote solutions. For 
many people this resulted in added time during the day 
that would normally be spent on commuting to and from 
work or school. This saved time could then be spent on en-
gaging in physical activity.
Walking, a simple and accessible form of exercise, has 
gained increased attention due to its potential benefits for 
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also acknowledge the fact that the validity of the question-
naire was not measured. Furthermore, a limitation of the 
study was that the questionnaires were self-administered, 
and there was no supervision to ensure the accuracy of re-
sponses. Additionally, the questionnaire did not include 
a measure of the intensity of physical activity.
Contrary to most research in this area, the study found 
that there was a small, but statistically significant, increase 
in time spent on sport participation and walking in all 
groups of the respondents. However, overall level of physi-
cal activity in Poland remains too low and is not sufficient. 
Most Polish people do not meet the recommended level 
of physical activity, which is one among important rea-
sons for a high number of many non-communicable dis-
eases in this country [13]. The NTZP published results of 
the third and fourth wave, conducted in 2022 and 2023. 
Unstandardized results of these surveys show that sport 
participation decreased and started to reach similar lev-
els to those from before the pandemic. This is however 
a subject for further analysis that the authors of this ar-
ticle are working on. Insufficient level of physical activity 
is a problem for public health and there is a need for ef-
forts to combat this. Overall, the study provides valuable 
information on the effect the COVID-19 may have had on 
selected health behaviors and habits of the Polish popu-
lation, which could serve as a guide in health promotion 
during challenging times of pandemic.

CONCLUSIONS
Results of this large study involving >676 000 men and 
women strongly demonstrate that unlike in many  other 
countries, time spent on engaging in sport and walk-
ing significantly increased 1 year after the onset of the 
COVID-19 pandemic in Poland. It was also observed 
across different age, sex, dwelling-place, education  level, 
and employment groups. However, the level of overall 
physical activity remains too low, which has a negative 
impact on the health of Polish people. The impact of these 

Internet platform that conducted the NTZP study, pub-
lished a number of articles encouraging readers to remain 
active during the lockdown. It cannot be denied that these 
efforts reached a number of people, possibly encouraging 
them to improve their lifestyle.
The advantage of NTZP, as an online survey  conducted 
by Medonet, one of Poland’s largest health-orient-
ed  Internet platforms, is its accessibility for potential 
participants, which provides a substantial sample size. 
Over 300 000 people took part in the 2020 and the 2021 
editions of NTZP. To the best of the authors’ knowledge this 
is the largest study devoted to physical activity level dur-
ing COVID-19 pandemics in Europe, probably also in the 
whole world. What is more, the respondents groups were 
highly representative of the Polish population in age, sex, 
place of dwelling and employment status, which makes it 
one of the biggest sources of valuable information on the 
population’s health. Respondents groups were also highly 
similar between the 2 waves of NTZP study. Interpreting 
results of survey studies with large sample sizes should al-
ways be exercised with caution as also minor changes in 
percentages, while statistically significant, are frequently 
observed. The questionnaire was constructed to be easy to 
understand for any respondent, avoiding specialized lan-
guage. However, there are also limitations associated with 
this approach, such as the inability to verify the credibili-
ty of respondents’ identities and their responses. While the 
questions have been designed to be easily understandable 
for all, there is a possibility that some respondents may not 
fully comprehend them, potentially impacting their an-
swers. The form of questions may have also limited the ac-
curacy of responses. This test focused on the 2 most com-
mon physical activities: sport participation and walking. 
It did not however include domestic physical activity such 
as doing house chores. During the COVID-19 pandemic, 
online surveys were the safest means of gathering informa-
tion from a large group of respondents due to the necessary 
restrictions and social-distancing measures. The authors 
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changes on public health remains to be seen, but it is clear 
that efforts are needed to encourage individuals to main-
tain their physical activity levels in ways that are possible 
and safe during necessary restrictions. This may include 
promoting physical activity that can be done at home, such 
as online workouts or yoga, as well as encouraging individ-
uals to take breaks from sedentary behavior and engage 
in physical activity and walks whenever possible. Levels 
of physical activity in the form of sport participation and 
walking remain very low in Poland, which has a negative 
impact of the overall health of the Polish population, num-
ber of non-communicable diseases and deaths.

Author contributions
Research concept: Agnieszka Szychowska, 
Anna Zimny-Zając, Tomasz Grodzicki, Tomasz Zdrojewski, 
Wojciech Drygas, Robert Gajda, Magdalena Kwaśniewska
Research methodology: Agnieszka Szychowska, 
Anna Zimny-Zając, Wojciech Drygas
Collecting material: Anna Zimny-Zając
Statistical analysis: Elżbieta Dziankowska-Zaborszczyk
Interpretation of results: Agnieszka Szychowska, 
Elżbieta Dziankowska-Zaborszczyk
References: Agnieszka Szychowska, Wojciech Drygas

REFERENCES

1. Zhou Y, Chi J, Lv W, Wang Y. Obesity and diabetes as high-
risk factors for severe coronavirus disease 2019 (COVID-19). 
Diabetes Metab Res Rev. 2021;37(2):e3377. https:// doi. org/ 
10. 1002/ dmrr.3377.

2. Peng M, He J, Xue Y, Yang X, Liu S, Gong Z. Role of Hyper-
tension on the Severity of COVID-19: A Review. J Cardiovasc 
Pharmacol. 2021;78(5):e648-e55. https://doi.org/10.1097/ FJC. 
00 0 0 0 0 0 000001116.

3. Chen  Y, Klein  SL, Garibaldi  BT, Li  H, Wu  C, Osevala  NM, 
et al. Aging in COVID-19: Vulnerability, immunity and in-
tervention. Ageing Res Rev. 2021;65:101205. https://doi. org/ 
10. 1016/j.arr.2020.101205.

https://doi.org/10.1016/j.puhe.2020.09.016
https://doi.org/10.3390/cells10020206
https://doi.org/10.3390/cells10020206
https://doi.org/10.3390/nu12072152
https://doi.org/10.3390/nu12072152
https://doi.org/10.1016/j.jksus.2021.101531
https://doi.org/10.3390/su12145708
https://doi.org/10.3390/su12145708
https://doi.org/10.1101/cshperspect.a029694
https://doi.org/10.1101/cshperspect.a029694
https://doi.org/10.1080/17437199.2015.1022901
https://doi.org/10.1080/17437199.2015.1022901
https://doi.org/10.1007/s40520-021-02037-0
https://doi.org/10.1007/s40520-021-02037-0
https://doi.org/10.1002/dmrr.3377
https://doi.org/10.1002/dmrr.3377
https://doi.org/10.1097/FJC.0000000000001116
https://doi.org/10.1097/FJC.0000000000001116
https://doi.org/10.1016/j.arr.2020.101205
https://doi.org/10.1016/j.arr.2020.101205


IJOMEH 2024;37(4)480

O R I G I N A L  P A P E R      A. SZYCHOWSKA ET AL.  

ses-/ mor ta li ty- and- de aths- by- cau ses- in- first- half- of- 2021- 
pro vi sio nal- da ta, 1,2.html.

21. Clemente-Suárez VJ, Beltrán-Velasco AI, Ramos-Campo DJ, 
Mielgo-Ayuso  J, Nikolaidis  PA, Belando  N, et  al. Physical 
activity and COVID-19. The basis for an efficient interven-
tion in times of COVID-19 pandemic. Physiol Behav. 2022; 
244:113667. https://doi.org/10.1016/ j.phys beh. 2021. 113667.

22. Strain T, Sharp SJ, Spiers A, Price H, Williams C, Fraser C, 
et al. Population level physical activity before and during the 
first national COVID-19 lockdown: A nationally representa-
tive repeat cross-sectional study of 5 years of Active Lives 
data in England. Lancet Reg Health Eur. 2022;12:100265. 
https://doi.org/10.1016/j.lanepe.2021.100265.

23. Park S, Kim HJ, Kim S, Rhee SY, Woo HG, Lim H, et al. Na-
tional Trends in Physical Activity Among Adults in South Ko-
rea Before and During the COVID-19 Pandemic, 2009–2021. 
JAMA Netw Open. 2023;6(6):e2316930. https:// doi. org/ 10. 
1001/ jamanetworkopen.2023.16930.

24. Ammar A, Brach M, Trabelsi K, Chtourou H, Boukhris O, 
Masmoudi L, et al. Effects of COVID-19 Home Confinement 
on Eating Behaviour and Physical Activity: Results of the 
ECLB-COVID19 International Online Survey. Nutrients. 
2020;12(6):1583. https://doi.org/10.3390/nu12061583.

25. Dos Santos Ferreira Viero  V, Matias  TS, Alexandrino  EG, 
Vieira YP, Meller FO, Schäfer AA, et al. Physical activity pat-
tern before and during the COVID-19 pandemic and asso-
ciation with contextual variables of the pandemic in adults 
and older adults in southern Brazil. Z Gesundh Wiss. 2024; 
(32): 79-87. https://doi.org/10.1007/s10389-022-01789-x .

26. Moura  SS, Menezes-Júnior  LAA, Rocha  AMS, Louren-
ção LG, Carraro JCC, Machado-Coelho GLL, et al. COVID-
Inconfidentes: how did COVID-19 and work from home 
influence the prevalence of leisure-time physical inactivity? 
An analysis of before and during the pandemic. BMC Public 
Health. 2022;22(1):1758. https://doi.org/10.1186/s12889- 
022- 14145-1.

27. Sjöberg  L, Triolo  F, Saadeh  M, Dekhtyar  S, Calderón-Lar-
rañaga  A, Welmer  AK. Factors associated with physical 

Health. 2022;20(1):556. https://doi.org/10.3390/ ijerph 2 0 0 
10556.

13. Kwaśniewska M, Pikala M, Aranowska A, Bielecki W, Ko-
zakiewicz K, Pająk A, et al. Ten-year changes in adherence 
to a  healthy lifestyle: the results of the WOBASZ surveys. 
Pol Arch Intern Med. 2021;131(2):136-44. https://doi. org/ 
10. 20452/pamw.15778.

14. Wunsch K, Kienberger K, Niessner C. Changes in Physical 
Activity Patterns Due to the Covid-19 Pandemic: A System-
atic Review and Meta-Analysis. Int J  Environ Res Public 
Health. 2022;19(4):2250. https://doi.org/10.3390/ ijerph 19 0 
4 2 250.

15. Oliveira MR, Sudati IP, Konzen VM, de Campos AC, Wibe lin-
ger LM, Correa C, et al. Covid-19 and the impact on the physi-
cal activity level of elderly people: A  systematic review. Exp 
Gerontol. 2022;159:111675. https://doi.org/10.1016/ j.exger. 
2021. 111675.

16. Rossi L, Behme N, Breuer C. Physical Activity of Children 
and Adolescents during the COVID-19 Pandemic – A Scop-
ing Review. Int J  Environ Res Public Health. 2021;18(21): 
11440. https://doi.org/10.3390/ijerph182111440.

17. Karlinsky  A, Kobak  D. Tracking excess mortality across 
countries during the COVID-19 pandemic with the World 
Mortality Dataset. Elife. 2021;10:e69336. https://doi. org/ 10. 
7554/ eLife.69336.

18. Islam N, Shkolnikov VM, Acosta RJ, Klimkin I, Kawachi I, 
Irizarry  RA, et  al. Excess deaths associated with covid-19 
pandemic in 2020: age and sex disaggregated time series 
analysis in 29 high income countries. Bmj. 2021;373:n1137. 
https://doi.org/10.1136/bmj.n1137.

19. GUS [Internet]. 2021 [cited 2023 Apr 03]. Umieralność i zgo-
ny według przyczyn w 2020 roku. Available from: https:// stat. 
gov. pl/ ob sza ry- te ma tycz ne/ lud nosc/ sta ty sty ka- przy czyn- zgo 
now/ umie ral nosc- i- zgo ny- we dlug- przy czyn- w- 2020- roku, 
10,1. html.

20. GUS [Internet]. 2022 [cited 2024 Apr 03]. Mortality in 2021. 
Deaths by cause – pre liminary data. Available from: https:// stat. 
gov. pl/en/topics/population/ mor ta li ty- and- deaths- by- cau 

https://stat.gov.pl/en/topics/population/mortality-and-deaths-by-causes-/mortality-and-deaths-by-causes-in-first-half-of-2021-provisional-data,1,2.html
https://stat.gov.pl/en/topics/population/mortality-and-deaths-by-causes-/mortality-and-deaths-by-causes-in-first-half-of-2021-provisional-data,1,2.html
https://doi.org/10.1016/j.physbeh.2021.113667
https://doi.org/10.1016/j.lanepe.2021.100265
https://doi.org/10.1001/jamanetworkopen.2023.16930
https://doi.org/10.1001/jamanetworkopen.2023.16930
https://doi.org/10.3390/nu12061583
https://doi.org/10.1007/s10389-022-01789-x
https://doi.org/10.1186/s12889-022-14145-1
https://doi.org/10.1186/s12889-022-14145-1
https://doi.org/10.3390/ijerph20010556
https://doi.org/10.3390/ijerph20010556
https://doi.org/10.20452/pamw.15778
https://doi.org/10.20452/pamw.15778
https://doi.org/10.3390/ijerph19042250
https://doi.org/10.3390/ijerph19042250
https://doi.org/10.1016/j.exger.2021.111675
https://doi.org/10.1016/j.exger.2021.111675
https://doi.org/10.3390/ijerph182111440
https://doi.org/10.7554/eLife.69336
https://doi.org/10.7554/eLife.69336
https://doi.org/10.1136/bmj.n1137
https://stat.gov.pl/obszary-tematyczne/ludnosc/statystyka-przyczyn-zgonow/umieralnosc-i-zgony-wedlug-przyczyn-w-2020-roku,10,1.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/statystyka-przyczyn-zgonow/umieralnosc-i-zgony-wedlug-przyczyn-w-2020-roku,10,1.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/statystyka-przyczyn-zgonow/umieralnosc-i-zgony-wedlug-przyczyn-w-2020-roku,10,1.html
https://stat.gov.pl/obszary-tematyczne/ludnosc/statystyka-przyczyn-zgonow/umieralnosc-i-zgony-wedlug-przyczyn-w-2020-roku,10,1.html
https://stat.gov.pl/en/topics/population/mortality-and-deaths-by-causes-/mortality-and-deaths-by-causes-in-first-half-of-2021-provisional-data,1,2.html
https://stat.gov.pl/en/topics/population/mortality-and-deaths-by-causes-/mortality-and-deaths-by-causes-in-first-half-of-2021-provisional-data,1,2.html


IJOMEH 2024;37(4) 481

  COVID-19 AND PHYSICAL ACTIVITY: NTZP RESULTS    O R I G I N A L  P A P E R

32. Delbressine JM, Machado FVC, Goërtz YMJ, Van Herck M, 
Meys R, Houben-Wilke S, et  al. The Impact of Post-COV-
ID-19 Syndrome on Self-Reported Physical Activity. Int 
J Environ Res Public Health. 2021;18(11):6017. https://doi. 
org/ 10. 3390/ ijerph18116017.

33. Paydar M, Kamani Fard A. The Hierarchy of Walking Needs 
and the COVID-19 Pandemic. Int J  Environ Res Public 
Health. 2021; 18(14);7461. https://doi.org/10.3390/ ijerph 18 
1 4 7 461.

34. Schuch FB, Vancampfort D. Physical activity, exercise, and 
mental disorders: it is time to move on. Trends Psychiatry 
Psychother. 2021;43(3):177-84. https://doi. org/ 10. 47 626/ 
2237- 6089-2021-0237.

35. Yang J, Li X, He T, Ju F, Qiu Y, Tian Z. Impact of Physical 
Activity on COVID-19. Int J  Environ Res Public Health. 
2022;19(21):14108. https://doi.org/10.3390/ijerph192114108.

36. Valenzuela  PL, Simpson  RJ, Castillo-García  A, Lucia  A. 
Physical activity: A coadjuvant treatment to COVID-19 vac-
cination? Brain Behav Immun. 2021;94:1-3. https://doi. org/ 
10. 1016/j.bbi.2021.03.003.

37. Sallis  R, Young  DR, Tartof  SY, Sallis  JF, Sall  J, Li  Q, et  al. 
Physical inactivity is associated with a  higher risk for se-
vere COVID-19 outcomes: a study in 48 440 adult patients. 
Br J Sports Med. 2021;55(19):1099-105. https://doi. org/ 10. 
1136/ bjsports-2021-104080.

activity reduction in Swedish older adults during the first 
COVID-19 outbreak: a  longitudinal population-based 
study. Eur Rev Aging Phys Act. 2022;19(1):9. https://doi.
org/10.1186/s11556-022-00287-z.

28. Gallè  F, Sabella  EA, Di Muzio  M, Barchielli  B, Da Molin  G, 
Ferracuti S, et al. Capturing the Features of Physical Activity 
in Old Adults during the COVID-19 Pandemic: Results of an 
Italian Survey. Int J Environ Res Public Health. 2022;19(11):  
6868. https://doi.org/10.3390/ijerph19116868.

29. Joseph RP, Pituch KA, Guest MA, Maxfield M, Peckham A, 
Coon  DW, et  al. Physical Activity Among Predominantly 
White Middle-Aged and Older US Adults During the SARS-
CoV-2 Pandemic: Results From a  National Longitudinal 
Survey. Front Public Health. 2021;9:652197. https://doi.
org/10.3389/fpubh.2021.652197.

30. Griffin T, Grey E, Lambert J, Gillison F, Townsend N, Solo-
mon-Moore E. Life in lockdown: a qualitative study explor-
ing the experience of living through the initial COVID-19 
lockdown in the UK and its impact on diet, physical activ-
ity and mental health. BMC Public Health. 2023;23(1):588. 
https://doi.org/10.1186/s12889-023-15441-0.

31. Czyż  SH, Starościak  W. Perceived physical activity during 
stay-at-home COVID-19 pandemic lockdown March–April 
2020 in Polish adults. Peer  J.  2022;10:e12779. https://doi.
org/10.7717/peerj.12779.

This work is available in Open Access model and licensed under a Creative Commons Attribution 4.0 International license – https://creativecommons.org/licenses/by/4.0/.

https://doi.org/10.3390/ijerph18116017
https://doi.org/10.3390/ijerph18116017
https://doi.org/10.3390/ijerph18147461
https://doi.org/10.3390/ijerph18147461
https://doi.org/10.47626/2237-6089-2021-0237
https://doi.org/10.47626/2237-6089-2021-0237
https://doi.org/10.3390/ijerph192114108
https://doi.org/10.1016/j.bbi.2021.03.003
https://doi.org/10.1016/j.bbi.2021.03.003
https://doi.org/10.1136/bjsports-2021-104080
https://doi.org/10.1136/bjsports-2021-104080
https://doi.org/10.1186/s11556-022-00287-z
https://doi.org/10.1186/s11556-022-00287-z
https://doi.org/10.3390/ijerph19116868
https://doi.org/10.3389/fpubh.2021.652197
https://doi.org/10.3389/fpubh.2021.652197
https://doi.org/10.1186/s12889-023-15441-0
https://doi.org/10.7717/peerj.12779
https://doi.org/10.7717/peerj.12779
https://creativecommons.org/licenses/by/4.0/

