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Abstract
BACKGROUND: The COVID-19 outbreak forced many states to introduce public health and social me-
asures (PHSM), which may pose an obstacle to performing physical activity (PA). METHODS: This study 
investigated PA levels and their changes and perceived stress in a sample of 193 participants (aged 
71.21 ± 4.87 years) engaged in exercise lessons prior to PSHM. Data were collected via an online survey 
distributed directly to the participants. The survey included two instruments: the International Physical 
Activity Questionnaire and the Perceived Stress Scale. 
RESULTS: The results indicate that sports habits may be a protective factor in staying active and meting 
PA recommendations. Nevertheless, there were no associations between the number of exercise lessons 
in the pre-COVID-19 period and PA level or the perceived change in PA during PSHM. Ability to replace 
the cancelled exercise lesson with PA of similar duration and intensity was negatively associated with 
PA levels and its change. The PSS-10 score suggests that the sample did not experience a significant 
increase in perceived stress, but the relationship of this outcome to PA is unclear.
CONCLUSIONS: The promotion of alternative PA that could be performed during PHSM and building 
long-term exercise habits in older adults should be considered.
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1. INTRODUCTION

The worldwide COVID-19 pandemic forced many states to introduce public health and social 
measures (PHSM) to maintain social distance and reduce contact to protect people from ex-
posure to infection of COVID-19. Measures such as lockdown, self-quarantine, restriction of 
outdoor movement, and closing of sport facilities could be challenges for physical activity (PA), 
perceived stress, or mental health (WHO 2020). The empirical research in older adults showed 
that COVID-19 PHSM are associated with negative changes in PA (Bourdas and Zacharakis 
2020; Di Santo et al. 2020; Eek et al. 2021; Maugeri et al. 2020; Yamada et al. 2020a). This has also 
been corroborated in various samples of other age cohorts (e.g., (Barkley et al. 2020; Bourdas 
and Zacharakis 2020; Eek et al. 2021; Jia et al. 2020; Maugeri et al. 2020; Srivastav, Sharma, and 
Samuel 2021)). The worldwide pandemic has raised interest in the positive effects of PA on physi-
cal health. The reduction of PA resulting from established PHSM poses a significant dilemma, 
as PA is assumed to be a preventive factor against COVID-19 infection and other health issues. 
Recent reviews have concluded that PA and exercise may help promote health, improve immune 
response, and prevent chronic and viral infections in older adults. Therefore promoting PA may 
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be a good strategy in fighting COVID-19 (Amatriain-Fernández et al. 2020; Damiot et al. 2020; 
Hall and Church 2020; Sepúlveda-Loyola et al. 2020). Further, staying physically active during 
restriction is important for preventing future chronic conditions resulting from a sedentary life-
style (Nyberg et al. 2020; Scartoni et al. 2020). Consistently, an empirical study of lifestyle risk 
factors showed that physical inactivity is a significant risk factor of severe infection (Hamer et 
al. 2020). The protective associations of PA on COVID-19 were observed even at relatively low 
levels of activity (i.e., < 150 min of moderate to vigorous activity) (Hamer et al. 2020).

Other significant aspects of staying physically active are mental health and well-being. The 
COVID-19 outbreak poses a threat to mental health linked to worries about self and close contact 
as well as to changes in life routines caused by PHSM. There is an increased risk of isolation for 
older people, as they are a vulnerable group in the case of COVID-19 illness. Studies investigating 
the impact of the COVID-19 pandemic and measures reveal that PA positively affects psycho-
logical health by enhancing self-esteem and resilience to stress, reducing depression and anxiety 
and having a positive impact on well-being (Carriedo et al. 2020; Lesser and Nienhuis 2020; 
Maugeri et al. 2020). Older adults engaged in vigorous and moderate-vigorous physical activity 
scored higher in self-efficacy, locus of control, and optimism and lower in depressive symptoms 
(Carriedo et al. 2020). Further, PA may positively affect cognitive function and consequently delay 
the progression of cognitive impairment in older adults. By contrast, depressive symptoms are 
associated with cognitive decline in older adults (Sachs-Ericsson et al. 2005). Therefore, staying 
physically active during the pandemic is important from both short- and long-term perspectives.

Roschel, Artioli, and Gualano (2020) considers the aggravation of PA as a relevant "adverse 
effect" of the PHSM taken to combat the spread of COVID‐19. Despite the differences in PA and 
exercise recommendations, various global expert organisations have highlighted the importance 
of increasing and maintaining PA during the pandemic (Sepúlveda-Loyola et al. 2020). Therefore, 
governments and responsible experts should focus on the maintenance of PA levels, healthy life-
styles, and minimising the negative effects of PHSM on health and quality of life. Understanding 
the factors that may help older people stay active may be helpful in this issue. It is also important 
for potential future pandemics.

The current study investigated PA levels and their changes, the ability to replace the amount 
of time spent on exercise in currently closed facilities with another equally intense sports activ-
ity, and perceived stress in older people who were engaged in organised PA lessons prior to the 
COVID-19 outbreak. Thus, we determined whether exercise habits can help maintain the recom-
mended level of PA during the pandemic.

We further hypothesise that: 1) there will be monotonic trends in PA levels and change in 
PA for an increasing number of days with more than 30 minutes of exercise prior to COVID-19 
measures; and 2) there will be monotonic trends in PA levels and changes in PA for increasing 
replacement of organised PA lessons with similar PA.

2. METHODS

Research Design and Participants
This study targeted physically active people aged over 65 years who had been taking part in or-
ganised exercise lessons before COVID-19 outbreak. Data collection took place from 26 October 
2020 to 9 November 2020 via an anonymous online questionnaire, which focused on exercises of 
older adults. The survey was distributed with the assistance of the staff of the facility used. Data 
sample consisted of clients from six different institutions. The questionnaire was sent directly 
to the participants’ email addresses by the coaches or heads of facilities to avoid bias. Inclusion 
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criteria were also checked by demographic and control questions (i.e., age and number of PA les-
sons per week in the pre-COVID-19 period). A total of 238 fully completed questionnaires were 
collected during the appointed period. Forty-five of them were excluded. Six respondents stated 
that the questionnaire was not intelligible for them, and 39 stated that they had serious health or 
mental problems that prevented them from physical activity. The final data sample consisted of 
193 respondents (the description of the sample is provided in Table 1. 

Table 1. Sample description

*PA status Low
(n = 11)

Moderate 
(n = 83)

High
(n = 99)

Total
(n = 193)

Age (years) 71.09 ± 4.86 71.45 ± 5.36 71.02 ± 4.47 71.21 ± 4.87
BMI 26.37 ± 4.41 25.80 ± 3.49 25.62 ± 4.04 25.74 ± 3.82
Women (N) 8 72 89 169
Men (N) 3 11 10 24
Living with a partner (N) 7 58 48 113
Living with partner separately (N) 3 5 12 20
Single (N) 1 20 39 60
Lives in a town with > 100 000 inhabitants (N) 10 72 81 163
Lives in a town < 100 000 inhabitants (N) 4 4 8
Lives in the village (N) 1 7 14 22
Retire (N) 9 73 91 173
Working without restrictions due to COVID-19 (N) 1 7 5 13
Working with restrictions due to COVID-19 (N) 1 3 3 7

* PA status was determined according to the International Physical Activity Questionnaire scoring.

Government PHSM
The study took place during the second wave of the pandemic. Government measures to prevent 
the spread of COVID-19 were adopted gradually. Indoor sports venues have been closed since 
12 October 2020. Since October 22, the movement of people has been partially restricted, as well 
as the gathering of two or more people in public places or in groups up to 20 with a spacing of 
two meters. The operation of sports, cultural facilities, catering facilities, and most small shops 
was also limited. A curfew after 21:00 was introduced on October 26. Similar measures were 
adopted in the spring period during the first pandemic wave, so this was a second experience of 
lockdown during 2020.

Data Collection
The construction of the questionnaire followed a standard procedure (Passmore et al. 2002). The 
PA was assessed by a short version of the International Physical Activity Questionnaire (IPAQ), 
which allows the transfer of self-reported PA on METS-minutes. Considering the research sample 
age cohort, we followed recommendations for using the IPAQ in elderly people (Heesch et al. 
2010). The self-reported change in physical activity between the previous week and the typical 
week of pre-COVID measures was assessed for total volume of PA and each category from the 
IPAQ (vigorous PA, moderate PA, walk, sitting time). The change was scored on a five-point 
scale (5 = a lot more, 4 = a bit more, 3 = about the same, 2 = a bit less, 1 = a lot less). Considering 
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the research sample, the scale was used in the form of a complete sentence, for example, “I was 
a lot more physically active”. A similar scale was used to evaluate the perceived importance of 
PA during the pandemic in comparison to pre-pandemic period. Further, the questionnaire col-
lected data about the usual frequency of physical exercise longer than 30 minutes prior to the 
COVID-19 measures and whether this exercise was compensated by another PA with a similar 
duration and intensity if it was provided by any closed organisation. Respondents stated the 
number of days with PA lessons, and we subsequently categorised it into four groups of days per 
week (1 day, 2–3 days, 4–5 days, 6–7 days. The replacement of organised PA was evaluated on 
a 4-point scale (not – 1; probably not – 2, probably yes – 3, yes – 4), as well as perceived worry 
about COVID-19 infection. The 10-item Perceived Stress Scale (PSS-10) is a frequently used 
instrument to measure perceived stress. The PSS-10 measures the degree to which situations in 
one’s life are appraised as stressful (Cohen, Kamarck, and Mermelstein 1983). We use the Czech 
version (Figalová 2019; Figalová and Charvát 2021) of the 10-item scale (PSS-10), which has been 
recommended for research usage by authors as adequate to the original 14-item version (Cohen 
1988). The PSS-10 in this sample had acceptable to good internal consistency (Cronbach alpha 
0.795). The questionnaire was supplemented by demographic and control questions. 

Data Analysis
Statistical analysis was performed using IBM SPSS software (version 25). The normal distribution 
of the data was tested with the Shapiro-Wilk’s test, α = .05. A Jonckheere-Terpstra test (α = .05) 
was used to determine whether there were statistically significant increasing monotonic trends 
in examined variables. The medians are reported if the distributions of variables were similarly 
shaped for all groups, as assessed by visual inspection of a histogram. Results of variables with very 
dissimilar shapes of distributions are marked, as the Jonckheere-Terpstra test is not appropriate 
in such case (Laerd Statistics 2017). The Kendall’s τb was used to determine the effect size for the 
Jonckheere-Terpstra test (Kraska-Miller 2019) and associations between variables. Average values 
are reported as mean + SD if the data had a normal distribution; otherwise, the mean with 95% 
CI is reported. Descriptive data are presented in absolute and percentage frequencies.

3. RESULTS

Table 2 presents a summary of responses to questions related to physical activity and concern 
about COVID-19. The results showed that 89% of respondents did exercise or played sports two 
or more times per week and 40% even four or more times per week before COVID-19 measures. 
About 61% of respondents stated that they were probably not or were not able to replace the time 
spent on exercise in currently closed facilities with another equally intense sports activity. Despite 
this result, the research sample could be considered physically active even during COVID-19 
measures, as only 6.7% of them were scored as low physically active by IPAQ. Table 2 shows that 
more than half of the participants (57%) considered PA as more important during the COVID-19 
pandemic, while only one respondent reported it as a bit less important. However, there was no 
significant association between the perceived importance of PA and its change (for all PA cat-
egories) or replacement of organised sport activities (Kendall’s τb p > 0.146). 
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Table 2. Distributions of responses related to PA and perceived worries about COVID-19 infection.

  1 day 2–3 days 4–5 days 6–7 days
Number of days with exer-
cise longer than 30 min prior 
COVID-19 measures.

21 (10.8%) 93 (47.7%) 55 (28.2%) 24 (12.3%)

not probably not probably yes yes
Replacement of time spend 
on exercise in currently 
closed facilities with another 
equally intense sports 
activity.

30 (15.4%) 89 (45.6%) 43 (22.1%) 31 (15.9%)

Worries about COVID-19 
infection 21 (10.8 %) 80 (41.0 %) 58 (29.7 %) 34 (17.4 %)

a lot less a bit less about the 
same a bit more a lot more

Perception of importance of PA 0 1 (0.5 %) 80 (41 %) 38 (19.5 %) 74 (37.9 %)

Change in total PA 27 (13.9 %) 46 (23.6 %) 61 (31.3 %) 34 (17.4 %) 25 (12.8 %)

Change in vigorous PA 36 (18.5 %) 38 (19.5 %) 57 (29.2 %) 35 (17.9) 27 (13.8 %)

Change in moderate PA 18 (9.2 %) 39 (20 %) 86 (44.1 %) 33 (16.9) 17 (8.7 %)

Change in walk 25 (12.8 %) 37 (19 %) 71 (36.4 %) 35 (17.9) 25 (12.8 %)

Change in sitting time 14 (7.2 %) 19 (9.7 %) 66 (33.8 %) 55 (28.2) 39 (20 %)

The mean value of the PSS-10 score was 15.46, 95% CI [14.73, 16.19]. Further analysis showed 
that there was a weak to moderate association between the PSS-10 score and perceived concerns 
about COVID-19 (τb = .165, p = .002). On the contrary, no association between perceived con-
cerns about COVID-19 and change in PA (for all categories) was found (Kendall’s τb p > 0.411). 
Further, no association between PSS-10 score and PA levels or PA change was found (Kendall’s 
τb p > 0.182).

3.1 Hypothesised monotonic trends
Our hypothesis that there would be monotonic trends in PA levels and change in PA for an 
increasing number of days with more than 30 minutes of exercise prior to COVID-19 PHSM 
was not supported (see Table 3). We also hypothesised that there would be monotonic trends in 
PA levels and changes in PA for increasing the replacement of organised PA lessons with PA of 
similar duration and intensity. A Jonckheere-Terpstra test determined that there was a statistically 
significant increasing monotonic trend in all variables related to PA or PA change in the four 
groups, dependent on the degree of replacement of prohibited PA lessons (see Table 3). However, 
there was no monotonic trend in sitting time, sitting time change, or PSS for either PA prior to 
COVID-19 or replacement organised PA lessons.
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Table 3. Hypothesised associations between pre- COVID-19 exercise, replacement of organised lessons 
and observed variables.

Number of days with exercise longer than 30 min pre-COVID 19 per week
  1 day 2–3 days 4–5 days 6–7 days p τb

Total PA# 3108 2826 3199.5 2139.5 0.315a -0.027
Total PA change# 3 3 3 3 0.204 -0.05
Vigorous PA# 640 720 960 800 0.224 0.043
Vigorous PA change# 3 3 3 3 0.201 -0.051
Moderate PA# 600 600 720 680 0.489 0.002
Moderate PA change# 3 3 3 3 0.343 -0.025
Walk# 1386 1039.5 1188 1039.5 0.151a -0.058
Walk change# 3 3 3 3 0.46 -0.006
Time sitting## 5 5 5 5 0.165 0.057
Time sitting change## 4 3 4 4 0.213 0.049
PSS 16 14 16 15 0.437 -0.009

Replacement of organised lessons by another PA
  1 2 3 4 p τb

Total PA# 1 677.00 2 746.00 2 826.00 4 839.00 <0.001 0.232**
Total PA change# 2 2 3 3 <0.001 0.203**
Vigorous PA# 400 640 960 1 280.00 0.005 0.148**
Vigorous PA change# 0.009b 0.142*
Moderate PA# 510 540 640 960 0.015 0.121*
Moderate PA change# 3 3 3 3 0.007 0.150*
Walk# 841.5 1 039.50 1 188.00 1 584.00 < 0.001a 0.214**
Walk change# 3 3 3 3 0.01a 0.141*
Time sitting## 6 5 5 4 0.253a -0.038
Time sitting change## 4 4 4 3 0.385 -0.107
PSS 14 16 14 14 0.205 -0.047

* two-tailed p < 0.05; ** two-tailed p < 0.01; a distributions are somewhat in shape, b distributions are very dis-
similar in shape, data are presented as median.
#METS-minutes per week, ##h/day

4. DISCUSSION

There is opportunity in every crisis, and the worldwide COVID-19 pandemic is not an excep-
tion. Therefore, researchers should focus on both the potential risk and protective factors to help 
manage not only the current situation, but also those of the future. The sample of participants 
over 65 years of age who were engaged in regular organised PA lessons prior to the COVID-19 
outbreak was assessed in the current study. This allowed us to examine the extent to which an 
exercise habit could be a protective factor in staying physically active during pandemics or social 
isolations. The results showed that only 5.7% of the included participants reported low PA accord-
ing to IPAQ scoring (Anon 2005). Moreover, more than half of the sample (51.3%) reported high 
PA. As the scoring of the moderate PA category by IPAQ was similar to WHO recommendations 
for PA in older adults, it could be assumed that most of the sample met WHO PA requirements 
(WHO 2020). WHO recommends a minimum level of PA to improve cardiorespiratory and 
muscular fitness, bone and functional health, and reduce the risk of NCDs, depression, and 



12

Petr Vajda, Kateřina Strašilová, Lenka Svobodová

STUDIA SPORTIVA 2021/2

12

cognitive decline. For additional health benefits, adults should increase their PA above the mini-
mum requirement (Organisation mondiale de la santé 2010). Therefore, regardless of whether 
the participants experienced a decrease or increase in PA after the COVID-19 outbreak, it can 
be concluded that most of them met the minimum requirements for PA to maintain health 
during the PHSM. The sample in this study (older than 65 years) reported a high average level 
of PA (3554 ± 2858 MET–min/week; mean). As a comparison, a study of the Italian population 
using the IPAQ reported a mean of 1473 MET–min/week in people over 60 years (Maugeri et al. 
2020), Portuguese older adults > 65 years, 2448 ± 3435 MET–min/week (Antunes et al. 2020), 
and 47.6% Italian older adults (aged > 60 years) with mild cognitive impairment or subjective 
cognitive decline were in the low physical activity category (< 600 MET–min/week) (Di Santo 
et al. 2020). Another study that used IPAQ to examine the change in PA after the COVID-19 
outbreak in Japanese community-dwelling older adults reported a median (IQR) of total PA time 
in minutes per week of 330 (148–600) for “robust” and 270 (120–480) for “pre-frail” subgroups” 
(Yamada et al. 2020a), which is less than half of that of the sample in this study 684 (420–1080). 
The research tools used do not allow the assessment of physical fitness, but the mean BMI of the 
sample (25.74 ± 3.82) was in the optimal range (23.0 to 29.9) associated with optimal longevity 
(Porter Starr and Bales 2015). This result suggests that older adults with the habit of exercising 
and engaging in organised lessons may have a greater tendency to stay physically active than the 
general older population when obstacles appear. However, it must be taken into consideration 
that the results come from a population of different socio-cultural backgrounds, and the data 
were collected under different PHSM.

Aside from adherence to recommendations, there is a question of changes in PA patterns 
during the PSHM. Prior research reported a decrease in PA levels (Bourdas and Zacharakis 2020; 
Di Santo et al. 2020; Eek et al. 2021; Maugeri et al. 2020; Yamada et al. 2020a) in older adults, 
except a study on British community dwelling individuals (Richardson et al. 2020). In this study, 
respondents reported an increase in total PA and each subcategory in approximately 22.9–32.1% 
cases, whereas a decrease was observed in 29.5–38.3% cases (see Table 2). We hypothesised that 
there would be monotonic trends in PA levels and change in PA for an increasing number of days 
with more than 30 minutes of exercise prior to COVID-19 measures (i.e., level of habitual exer-
cise). Contrary to expectations, this study did not find such a trend in any of the PA categories, or 
even in sitting time (see Table 3). Therefore, it is possible that habitual exercise or sports activity 
is a protective factor for staying physically active when obstacles occur; however, there was no 
monotonic trend between frequency of exercise and levels or changes in PA during pandemic. 
This result is limited by the absence of investigation of the impact of PHSM on various aspects of 
the participants’ lives, which can play an important role in PA levels. Further, it can be assumed 
that the exercise represented a different portion of the total PA for each individual.

We assume that the extent to which seniors are able to cope with pandemic measures plays 
an important role in their PA. All participants in this study engaged in organised PA lessons, 
which were cancelled due to social isolation. We hypothesised that the ability to replace exercise 
lessons with PA of similar intensity and duration is an important factor in PA patterns during the 
period of PHSM. Our results revealed a monotonic trend in both the level of PA and its change 
after introduction PHSM depending on the ability to replace the organised exercise (see Table 3). 
Effect size was determined by τb and ranged from 0.141 to 0.232 for different categories of PA, 
which represented weak to moderate association. This means that those who were less able to 
replace their usually organised exercise were less active and more often perceived a decrease in 
their physical activity in comparison to the pre-COVID-19 period. Moreover, 48.7% of partici-
pants reported an increase in sitting time, while only 17% declared spending less time sitting than 
in the pre-COVID-19 period (see Table 3). No association was found between change in sitting 
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time and replacement of organised exercise or number of days in which participant exercised in 
the pre-COVID-19 period. Increasing the time spent sitting while maintaining the level of PA 
was also reported by Richardson at al. (2020) in a sample of community-dwelling individuals 
aged >70 years. This result suggests that although the exercise habit may be a protective factor in 
maintaining PA, the promotion of suitable exercise during PHSM is required, as well as a focus 
on preventing sedentary behaviour. This may be rather challenging, as the great emphasis in PA 
promotion programmes is placed on digital technology, which is longstanding less used by older 
adults (see “age-based digital divide” (Martins Van Jaarsveld 2020)). Nevertheless, governments 
should prepare strategies to minimise the impact of closing sports facilities.

We consider the study by Richardson et al. (2020) interesting because, unlike most of the 
results, it highlights maintaining a level of PA in a sample of older adults. Authors had offered an 
interesting explanatory factors which may played role. The participants in the sample perceived 
the high importance of staying physically active. Average marks ranged from 8.8 to 9.1 at dif-
ferent time points of the study, where the rating scale was 1–10 (10 being extremely important). 
Further, the authors pointed to some situational factors, such as good weather conditions and an 
increase in time spent in gardens, as gardening was the second most popular change to activities. 
Our finding is consistent with the mentioned study. As our sample population was engaged in 
organised PA lessons prior to the COVID-19 outbreak, it can be assumed that they found PA as 
important. Moreover, 58% of the participants stated that they perceived PA as more important 
since the COVID-19 outbreak, and only one participant perceived PA as slightly less important. 
Therefore, it is possible that the perceived importance of PA could affect the high level of PA 
that the research sample reached. Nevertheless, there was no association between changes in the 
perceived importance of PA and its level or change. Regarding the situational factors, while the 
weather and sufficient gardening conditions possibly positively affected the PA levels in the study 
mentioned above (Richardson et al. 2020), our results show a negative association between the 
perceived replacement of organised PA lessons and PA levels and its change in all categories. The 
role of situational conditions is also supported by the study of a Japanese sample of older adults 
(age 73.9 ± 5.6 years), which shows that after lifting the state of emergency and subsequently 
partially bringing conditions back to the pre-COVID-19 state, the level of PA recovered to the 
pre-COVID-19 state in most of the participants (except those who were living alone and socially 
inactive) (Yamada et al. 2020b). In this light, future research and governments should focus on 
the perceived importance of PA by older adults and on maintaining appropriate conditions for 
the implementation of PA during PHSM.

The COVID-19 pandemic and the connected PHSM can be considered a stressful period. 
Hence, we investigated perceived stress to determine whether PA habit can be a protective fac-
tor. There are no conclusively adapted cut-off scores for PSS-10 (the authors of the scale did not 
establish any), and it has been suggested that it should be used in comparison with different 
samples (Remor 2006). Generally, PSS-10 score tends to lower with age (Cohen and Janicki-
Deverts 2012), and despite being at higher risk, older people report lower stress (Adamson et al. 
2020). This tendency also occurred in the Czech standardisation study, which showed a nega-
tive correlation between age and PSS-10 score r = -.34, p < 0.001. The mean PSS-10 score in the 
Czech population sample was 18.04 ± 6.83 (mean ± SD) (Figalová 2019), which is higher than 
that of this study (mean = 15.46, 95% CI [14.73, 16.19]). It should be considered that women in 
the Czech population perceived greater stress (19.12 ± 6.75) than men (16.62 ± 6.68), and the 
sample in this study consisted of 87.6% women (Figalová 2019). Similar trend was in current 
sample (men = 13.83 ± 4.83, women = 15.69 ± 5.14). Nevertheless, this result is limited by small 
proportion of men in the sample (n=24).
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Interpretation of this result is problematic as we do not have data from the period before 
COVID-19 outbreak. An interesting comparison may be provided by the comprehensive dataset 
from the COVIDiSTRESS global survey. This study included a Czech sample of 1995 partici-
pants who reported 2.694 ± 0.707 (mean ± SD) (COVIDiSTRESS Global Survey Consortium et 
al. 2021), which is much higher than the Czech mean value before COVID-19. The mentioned 
value is the mean for a single PSS item; therefore, for comparison, it is necessary to multiply it 
by ten. This indicates that there could be an increase in perceived stress linked to the COVID-19 
outbreak in the Czech population, which may be due to the strict long-term PHSM introduced by 
government. Based on our results, we assumed that no similar change was detected in the current 
sample. It is important to bear in mind that there are significant limitations to this assumption. 
First, the COVIDiSTRESS sample was younger (33.4 ± 11.5 years) than the population in the 
Czech PSS-10 standardisation study (44.3 ± 12.8 years) (Figalová 2019) and much younger than 
the current sample. Further, the COVIDiSTRESS global survey investigated different pandemic 
periods between 30 March and 30 May 2020. The current study excluded respondents who were 
unable to do PA due to health issue. Moreover, no association was found between perceived 
stress and PA level or reported change in PA, number of days with exercise longer than 30 min 
pre-COVID 19 per week, or replacement of organised lessons with another PA. Therefore, it is 
not suitable to make any conclusions about the relation between PA and perceived stress in this 
sample.

Aside from already reported limitations, it is necessary to mention that the results are based 
on self-reported perceptions of change in PA, which is not standardised, and IPAQ is an indirect 
measurement tool. To minimise the misunderstanding of the questions and their meaning, we 
ran a pilot study. Further, we did not assess the individual impact of the COVID-19 pandemic 
and PHSM, but it can be assumed that each participant was touched by the situation differently 
(e.g., different obstacles in usual daily routine, health issues of close person, systemic stress load 
in family).

5. CONCLUSIONS

The current study demonstrated that sport habits can help to maintain a sufficient level of sports 
activity necessary to promote health in people aged over 65 when pandemic PHSM are introduced 
(sport venues closed, restricted movement and gathering two or more people in public place etc.). 
Nevertheless, there was no association between the number of days with more than 30 minutes 
of exercise activity in the pre-COVID-19 period and reported PA or perceived PA changes dur-
ing the period of PHSM. The negative association between the reported ability to replace the 
cancelled organised exercise lessons and PA and its perceived change during PHSM highlights 
the importance of providing opportunities and ways to replace the PA that cannot be carried out. 
Despite the limitations of the study design and the impossibility of comparing data with another 
study on the Czech population of the same age cohort, the results suggest that the participants 
in the current sample did not experience a significant increase in perceived stress. However, 
this may be related to age, as there was no association between PA variables and PSS-10 scores.
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