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RESEARCH ARTICLE

Closed due to COVID-19: effects of indoor sports restrictions on 
suburban adults’ physical activity behaviours
Ilkka Virmasalo a, Elina Hasanen a, Janne Pyykönen a, Marisofia Nurmi b, 
Mikko Simula a, Anna-Katriina Salmikangas a and Petteri Muukkonen b

aFaculty of Sport and Health Sciences, University of Jyväskylä Jyvaskyla Finland; bDepartment of Geosciences and 
Geography, Faculty of Science, University of Helsinki Helsinki Finland

ABSTRACT
During the COVID-19 pandemic, people have been required adaptations 
in leisure-time physical activity (PA) especially due to restrictive policies 
concerning indoor sport facilities (ISF). This study investigated the effects 
of the constraints on ISF among residents of two low socioeconomic 
status suburbs in Finland. Research questions were: (1) Are sociodemo
graphic characteristics associated with a reduced use of ISF during the 
pandemic? (2) Are sociodemographic characteristics associated with 
changes in the overall PA amount among those respondents with 
a reduced use of ISF? (3) Is the reduced use of ISF associated with an 
increased use of other PA environments (home environment, built out
door facilities, unbuilt nature, and streets)? Three rounds of survey data 
(December 2020, February 2021, and June 2021) were collected (total 
n = 738) and analysed using descriptive statistics and binary and multi
nomial logistic regressions. A risk of reduced use of ISF was associated 
with the female gender, higher education, and higher reported PA level. 
Among those who had reduced their use of ISF, a decrease in overall PA 
was associated with the female gender and a non-native language. In 
general, PA declined, but indoor PA was often replaced through other 
environments. The constraints on ISF seem to not have intensified the 
socioeconomic polarisation of PA. Versatile PA environments available in 
the suburbs may have mitigated the negative effects. Public sport admin
istration should continue to pay attention to the provision of diverse PA 
environments.
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Introduction

Since the early spring of 2020, efforts to constrain the COVID-19 pandemic have influenced people’s 
physical activity (PA) in various ways and to varying degrees. Notable changes in the amount and 
modes of adults’ PA have been reported in many regions around the world (Stockwell et al. 2021). 
Studies have also found differences between population groups in the effects on PA (e.g., Smith et al.  
2020, Grocke-Dewey et al. 2021). Concern about health disparities has grown as a result (World 
Health Organization 2020). Moreover, the crisis has intensified discussion about resilience, which 
entails the capacity to adapt to adverse conditions, cope with disturbances, and recover from them 
(Ziglio et al. 2017). The exceptional conditions have generally required coping resources as well as 
abilities and strategies to adapt to find new opportunities for PA (Forsyth et al. 2021, Mutz and Gerke  
2021). Among the most decisive factors structuring PA behaviours during the pandemic has been 
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the limited choice of places to engage in it. Restrictive policies have mostly concerned the use of 
public indoor sport facilities (ISF), although all activity in public spaces has been affected to varying 
degrees by recommendations and precautions (Hasson et al. 2021).

Before the pandemic, ISF were increasing their popularity among Europeans as one of the main 
PA environments (Special Eurobarometer 2018, pp. 39–42). Considering its role in people’s PA, the 
need to restrict indoor sports has created a cluster of problems for sport service providers. In Finland, 
this has concerned especially the public sector which is mainly responsible for PA environment (Act 
on the Promotion of Sports and Physical Activity 2015/390). During the early stages of the pandemic, 
public indoor sport facilities were closed for nearly all users based on decisions made by the Finnish 
government (Finnish Government 2020). As epidemiological knowledge has become more detailed, 
regional and local authorities have had more responsibility regarding restrictive policies on sport 
services. Simultaneously, public discussions about the justification and far-reaching consequences of 
these policies have intensified. A recurring concern in public discussion has been that the negative 
impacts of the pandemic and the restrictive measures on PA behaviours, as well as on the functions 
of sport service providers and sport clubs, may be long-standing.

Sport planners have been required to provide both rapid responses and impact assessments 
in situations where reliable information on the efficiency and effects of different restrictive measures 
has been scarce. The scientific community was not prepared to answer proactively to the knowledge 
needs, however, retrospective assessment is a feasible and necessary task. By forming study designs 
that enable following the effects, it is possible to produce information supporting sport service 
providers in their efforts to prepare for similar crisis situations and the long-term effects of restrictive 
measures (Evans et al. 2020, Smith and Skinner 2022).

To provide more knowledge on the effects of the COVID-19 pandemic and the related policy 
measures, the present study focuses on changes in PA behaviours in connection with the limited 
access to ISF. With a specific interest in social disparities, we investigate whether sociodemographic 
characteristics explain the impacts on PA. The target of the investigation are the residents of two low 
socioeconomic status (SES) suburbs in Finland. We seek to answer who have been most affected by 
the constraints on ISF and whether the PA level of any group of people is more vulnerable to the 
constraints. Moreover, we examine where people sought compensatory environments for PA. In the 
background section, we present the framework and context in more detail, placing the study among 
recent sport scholarship. The context is defined further when introducing the study areas.

Background

The context of Finland

Engaging in PA in ISF is relatively common among Finnish adults, along with the popularity of 
outdoor PA. Before the pandemic, almost two-thirds of the population aged 15–74 reported having 
engaged in exercise, sports or outdoor recreation at least once a week (Mononen et al. 2019). The 
most popular forms of PA included many indoor activities, such as gym training, fitness exercise, 
water sports and yoga, as well as walking, cycling, cross-country skiing and running outdoors 
(Mononen et al. 2019, pp. 20–22). In international comparison, the percentage of Finnish adults 
performing health-enhancing PA in a typical week (28,2%) was the third highest in Europe and well 
above the EU average (13,6%) in 2019 (Eurostat 2022). Also, the percentage of Finnish adults with an 
insufficient PA amount (16,6%) was the lowest among high-income Western countries (averaging 
36,8%) in 2016 (Guthold et al. 2018).

ISF have been more popular in Finland than in EU countries on average, and also the increasing 
trend is more observable (Special Eurobarometer 2018, pp. 39–42). In 2017, 25% of Finns used health 
or fitness centres and 19% sport centres (Special Eurobarometer Factsheets Finland 2018, p. 3). Gyms 
and swimming halls have been the most commonly used ISF and also increased their amount of 
regular users most (Suomi et al. 2012, pp. 71–72). Green areas such as forests, trails, and parks were 
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the most popular PA environment and saw approximately a third of Finnish adults’ leisure-time PA 
(Borodulin et al. 2011). About a quarter took place in the home environment and another quarter in 
built outdoor environments, usually on pedestrian streets and cycle paths or built outdoor sport 
facilities such as cross-country skiing tracks and ball fields. The role of the Finnish public sector is 
important for ISF as it is obliged by law to promote PA, essentially by building and maintaining PA 
environments (Act on the Promotion of Sports and Physical Activity 2015/390). Municipalities own 
most ISF and built outdoor facilities, and private companies own approximately a tenth of facilities, 
most commonly gyms (Vehkakoski and Salmikangas 2021).

Pandemic-related restrictions have been relatively mild in Finland (The Oxford Covid-19 
Government Response Tracker 2022), but PA has nevertheless been affected by varying official 
closures and restrictions, mainly concerning ISF and organised PA, and by other efforts to limit social 
encounters. Research from autumn 2020 showed a pandemic-related decrease in the daily amount 
of PA among 22% of Finnish adults and an increase among 15% (Parikka et al., 2020). In addition, 
active travel among working-age adults decreased (Jousilahti et al., 2020).

Physical activity environments during the pandemic

Previous research into adults’ use of PA environments during the COVID-19 pandemic has high
lighted some general trends that are significant for PA levels. First, reduced use of ISF is evident and 
seen as a major reason for a decrease in leisure-time PA (Folk et al. 2021, Mutz and Gerke 2021). 
Second, several studies have noted the importance of the home environment for exercise during the 
restrictions (e.g., Dunton et al. 2020, Rhodes et al. 2020, Mutz and Gerke 2021). Moreover, an increase 
in active travel (Cross et al. 2021) and being active on neighbourhood roads or in green areas 
(Dunton et al. 2020) have been linked to higher odds of being physically active during the pandemic. 
Studies have also noted an increased use of green areas for recreational PA (e.g., Day 2020, Schweizer 
et al. 2021) and stressed the role of green areas for promoting resilience (e.g., Venter et al. 2020, 
Larson et al. 2021).

There are few studies concerning PA environments during the pandemic in Finland, and they 
focus on the elderly. During spring 2020, a majority of the elderly had either maintained or increased 
their amount of walking in outdoor environments and almost 40% increased their amount of 
exercise at home, but clear reductions were seen in gym training, aquatic exercise, and group 
exercise (Sipilä et al. 2020). The elderly also reported markedly fewer activity destinations 
(Portegijs et al. 2021). Otherwise, there is a lack of pandemic-related research involving Finnish 
adults’ use of PA facilities.

Role of sociodemographic characteristics

Promoting opportunities for PA participation equally for all is a central policy aim in European 
countries (Hoekman and Scheerder 2021), nevertheless, social stratification in participation is evident 
and persistent (Hoekman et al. 2011, Scheerder and Vos 2011). From the perspective of social 
sciences, social differences in PA behaviour are connected with the social structural context, where 
factors such as material resources, social position and cultural background influence not only 
individuals’ choices but also their opportunities for PA (e.g. Kay 2016, Strandbu et al. 2019). Low 
SES as a polarising factor calls for particular attention, as studies from pre-pandemic times in Finland 
and elsewhere have associated it with lower PA levels (e.g. O’Donoghue et al. 2018, Borodulin et al.  
2020, Gidlow et al. 2021). Moreover, in Finland, PA in ISF has been most common among people with 
a higher SES (Borodulin et al. 2011) and higher educated Finns have engaged in a wider range of 
sports (Mononen et al. 2019, pp. 12–13).

Public policy efforts in Europe also appear to have been unable to change the patterns of unequal 
participation between age groups and genders: the elderly and women have lower sport participa
tion levels in many countries (Volf et al. 2022). Engaging in weekly health-enhancing exercise 
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decreases with age also in Finland, although not as drastically as in most other EU countries (Eurostat  
2022). The difference between men and women in Finland has also been smaller than average. In 
fact, when looking at engaging in leisure-time PA within a year, it has been more common for 
women than men, and women have also engaged in a higher number of different activities 
(Mononen et al. 2019, pp. 10–14). Moreover, despite efforts to increase ethnic equality in sports 
(Itkonen 2020, pp. 23–24), ethnic minority background is connected to lower participation, most 
notably among women (Walseth and Fasting 2004, Zacheus et al. 2011). Language deficiency has 
been suggested as a central explanation for this (Jönsson et al. 2013, Seppänen et al. 2020).

Pandemic-related changes in PA levels also seem connected to socioeconomic and other socio
demographic characteristics, although research evidence appears partly inconsistent. Many studies 
have associated low SES with a greater decrease in the amount of PA (Folk et al. 2021, Grocke-Dewey 
et al. 2021) or a lower likelihood of meeting PA guidelines during the pandemic (L. Smith et al. 2020). 
Studies in Finland and elsewhere have also found somewhat inconsistent differences in the effects of 
the pandemic on PA according to gender (Maugeri et al. 2020, Kekäläinen et al. 2021) and age 
(Lundqvist et al. 2020; L. Smith et al. 2020; e.g. Wilke et al. 2021). Also, an association between ethnic 
minority background and lower PA levels has been found in several countries (Bann et al. 2021, 
Grocke-Dewey et al. 2021).

Moreover, sociodemographic characteristics have had a noteworthy role in explaining the use of 
different PA environments during the pandemic. The crisis may have reinforced pre-existing dispa
rities based on SES due to differences in access to infrastructure that allows physical distancing 
(McDougall et al. 2020, Jáuregui et al. 2021). Disadvantages connected to lower SES have been noted 
especially regarding opportunities to use green areas (e.g. Burnett et al. 2021, Knapp and Raney  
2021). Also, elderliness seems to predict more negative effects due to a drastic decrease in all 
activities outside of the home environment (de Haas et al. 2020). In addition, gender differences 
have been discovered in PA in the home environment (Engels et al. 2021) and in the decrease of 
indoor activities among elderly Finns (Sipilä et al. 2020). Lastly, ethnic origin has been associated 
both with differences in active travel (Cusack 2021) and in the locations of PA (Watson et al. 2021).

Aims of the study

The aims of this study are set on the foundation of earlier studies on PA behaviours prior and during 
to the pandemic. The limited availability of ISF has played an important role in changes in PA 
behaviours, and this study fills a gap in research by examining its effects and adaptations to it. The 
precise study aims are set with the purpose to advance knowledge on social disparities in PA. There is 
a need for pandemic-related research to account for social factors associated with health behaviours 
such as PA, and this concerns also Finland; although the country is defined as a welfare state among 
other Nordic countries, the levels of social inequalities in health are relatively high on the European 
scale (Friedman et al. 2021). Drawing from the literature presented above, sociodemographic 
characteristics are likely to explain pandemic-related changes in PA behaviours to some extent. 
SES is a factor of particular interest in the study context. To obtain a more complete picture of the 
influence of social factors, it is useful to create a model in which, in addition to socioeconomic and 
other sociodemographic factors, also environmental factors are controlled.

This study investigates the effects of the COVID-19 pandemic on PA of adult residents of two low 
SES suburbs, focusing on changes in the context of reduced use of ISF. We aim to answer the 
following research questions: 

1. Are sociodemographic characteristics associated with a reduced use of ISF during the pandemic?
2. Are sociodemographic characteristics associated with changes in the total amount of PA among 
those respondents with a reduced use of ISF?
3. Is the reduced use of ISF associated with an increased use of other environments?
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We hypothesise that since PA indoors is more common among adults with a high SES it also 
explains a higher risk for a reduced use of ISF. However, a decrease in the overall amount of PA might 
be more common among respondents with a lower SES. We also hypothesise that activities at home 
and outdoors have increased due to a reduced use of ISF.

Study design and methods

This study is part of a research project within a Finnish governmental policy programme aimed at 
tackling segregation and promoting health equity in suburbs. The research project’s main interest is 
the suburban residents’ equal access to all types of PA environments so as to support equal 
opportunities for a physically active lifestyle. This study uses data collected from the case suburbs 
within the wider project.

Study areas

The present study focuses on the residents of two case areas: the suburb of Huhtasuo is located in 
the city of Jyväskylä in central Finland, and the Kontula suburb is part of the capital city, Helsinki, in 
southern Finland (Figure 1). The areas are defined by administrative boundaries.

The areas enable an examination of the use of a good range of PA environments, and differences 
between the areas enable some comparison, and, on the other hand, our focus on predefined areas 
allows the evaluation of sociodemographic and other background characteristics without a possible 
neighbourhood-effect (e.g. Kwan 2018). Both areas were originally ‘forest suburbs’: they were 
erected in the 1960s and 1970s on the outskirts of cities, with the aim of providing a high number 

Figure 1. Maps of the study areas and the physical activity environments in the areas and their vicinities.
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of homes in apartment buildings located in a healthy living environment, surrounded by green areas 
(Stjernberg 2019, pp. 3–11). Today, Huhtasuo still fits the definition of a ‘forest suburb’ while Kontula 
is more urban. Huhtasuo is less densely populated and double the size, and it has more green areas 
and unbuilt area than Kontula. Of importance during the pandemic are the diverse outdoor PA 
environments in both neighbourhoods: over thirty outdoor sport facilities (ball fields, ski tracks, 
fitness training areas, disc golf courses, etc.), green areas, and pedestrian streets and cycle paths. The 
number of ISF (gyms, school gymnastics halls, etc.) is twelve in Huhtasuo and eighteen in Kontula. 
The most notable difference concerning popular facilities is that only Kontula has a swimming hall. 
As Figure 1 illustrates, there are more PA environments located just outside the district borders, 
catering for the residents of the study areas. Both suburbs offer possibilities for a wide range of 
popular physical activities and some marginal ones (e.g., bouldering in Huhtasuo).

Focusing on these suburbs also provides information on the effects of the pandemic on low SES 
population groups (Table 1). Compared to the city population, residents in the study areas in general 
have a lower SES. There is also a higher proportion of residents with an ethnic minority background 
in the areas, a factor typically associated with lower PA amount during the pandemic (Bann et al.  
2021, Grocke-Dewey et al. 2021). As with similar suburban housing estates in other Northern and 
Western European countries, the areas are considered to embody segregation, including 
a concentration of social problems and health inequalities (Vaattovaara et al. 2018, Ministry of the 
Environment 2021).

Data collection

The study material is from a phone survey with 18–79-year-old residents of the study areas. The 
interviews were conducted by a private company specialised in surveys. The interviewers have basic 
training and orientation to interview work according to ISO 20252:2019, and interview quality was 
also controlled according to that standard. Sample extraction (simple random sampling) was 
provided by the Finnish Digital and Population Data Services Agency.

Some technical limitations of phone surveys should be noted (see Seefeldt et al. 2002), especially 
non-response (which could lead to some bias). The smaller proportion of respondents among 
younger age groups was accounted for by correcting it for a weight coefficient that notices age, 
gender, and region. Due to technical and economic realities, the forms and questions in telephone 
surveys must be as simple as possible, but concerning our knowledge interests, this was not 
considered problematic.

The survey was repeated three times: in December 2020 (n = 304), in February 2021 (n = 351), and 
in June 2021 (n = 302). All three samples were taken from the same database without a control of 
responses in previous rounds. After identifying and removing possible duplicates, 738 cases 
remained for the analysis. The proportion of elderly respondents was higher than in the population, 
so weight coefficients were calculated for the cases according to the population level gender and 
age group sizes in each area. The survey was available in the two major official languages Finnish and 
Swedish, and in English. Informed consent was obtained from the survey respondents. Finnish 
legislation required no formal ethics approval for this study.

The questions assessed PA in any mode in different environments during the previous seven days 
and pandemic-related changes in the overall amount of PA and the use of different environments. 

Table 1. Population characteristics of the study suburbs, compared to the city in total.

Huhtasuo City of Jyväskylä in total Kontula City of Helsinki in total

Population 9 500 143 000 14 500 657 000
Tertiary education (% of population over 15 years) 21 37 20 45
Average gross income (€/month/capita) 2 300 2 900 2 300 3 500
Employed (% of labour force) 54 64 56 69
Native language Finnish or Swedish (% of population) 83 95 60 78
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The use of environments was inquired about in five categories: ISF, built outdoor facilities, unbuilt 
nature, streets and home environment. (See Appendix A1.)

The data concern three seasons (late autumn/early winter, mid-winter, and early summer) and different 
phases in the course of the pandemic. Official restrictions on adults’ PA were partially wider in the City of 
Helsinki than in the City of Jyväskylä, following a higher infection rate. During the first round, PA facilities 
were open in Jyväskylä, while Helsinki had closed municipal ISF and interrupted organised PA in municipal 
outdoor facilities and ISF for adults aged over twenty (AVI 2021, City of Helsinki 2021, Yle 2021). During 
the second round, in February 2021, both Helsinki and Jyväskylä experienced municipal ISF closures and 
restrictions on organised PA both indoors and outdoors. During the third round, in June 2021, all 
restrictions had recently been removed in Jyväskylä, while in Helsinki there were still limitations on 
head count and organised PA in ISF. Private PA services could stay open at the times of the surveys, 
with some restrictions on head count. In addition, social distancing was recommended during all rounds.

Statistical analyses

Binary logistic regression (BLR) analysis was utilised to examine the associations of background factors 
with a reduced use of ISF. Multinomial logistic regression (MLR) analysis was utilised to examine the 
probability of a decreased or increased total amount of PA among those with a reduced use of ISF. The 
decrease and increase are modelled in the same equation so that they can be directly compared to the 
group that has no change. In the cross-tabulation on how changes in PA in ISF and other environments are 
related, a chi-square test was used to test the significance of differences between distributions in 
subgroups.

All analyses were conducted in SPSS (version 26). The statistical confidence interval used is 95%. 
The explanatory power ratio in the binary model is the average of the R-square ratios of Cox and 
Snell, and Nagelkerke. In the multinomial model, Cox and Snell, Nagelkerke, and McFadden ratios are 
reported separately.

Results

This section begins with descriptive statistics on the participants, their pandemic use of PA environ
ments and the role of changes in the use of ISF in a reduced total amount of PA. Next, the factors 
explaining a reduced use of ISF are presented. Then the focus is on the respondents who had 
reduced their use of ISF, and the factors explaining changes in the overall PA amount are examined. 
Finally, the association between the reduced use of ISF with increases in the use of other PA 
environments is presented.

Descriptive statistics

Characteristics of the study participants are presented in Table 2 (weighted counts and percentages). The 
age distribution utilised strives to describe differences in PA in different environments with as few 
categories as possible. Comparing the distributions with the figures in Table 1, the subgroups over
represented in the data are respondents with tertiary education and Finnish- or Swedish-speaking 
respondents.

An overview of the data demonstrated the central role of the reduced use of ISF in pandemic-related 
changes in PA. Among the suburban residents, it has been markedly more common to reduce the use of 
ISF than other types of environments (Figure 2). This share (57%) can be considered quite dramatic 
because presumably not everyone used ISF before the pandemic (see Borodulin et al. 2011). A clear 
majority of the respondents reported no change in their use of the other environments. An increase was 
more common than a decrease in the use of the home environment, unbuilt nature, and built outdoor 
facilities. As a whole, changes in the use of different outdoor environments have been minor and, as in 
previous studies, decreased PA is mainly explained by decreased PA in ISF.
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A minority of respondents had engaged in PA in ISF during the survey weeks. Table 3 shows that 
17% of the respondents on average had used the facilities. Neither the share of PA in ISF in the total 
PA nor the proportion of users of ISF varies much across survey rounds, which may seem somewhat 
surprising. Restrictions were much milder at the time of the last survey, but the early summer season, 
favouring different modes of outdoor PA, may partly explain why the share of PA in ISF was not 

Table 2. Descriptive characteristics of the participants (weighted counts and percentages).

n %

Area Kontula, Helsinki 379 51
Huhtasuo, Jyväskylä 359 49

Age 18–29 yrs. 162 22
30–64 yrs. 427 58
65–79 yrs. 149 20

Gender Man 366 50
Woman 372 50

Educational level No vocational training 98 13
Secondary education 415 56
Tertiary education 225 31

Household monthly gross income Under €2500/month 295 40
≥€2500/month 373 51
Missing** 70 9

Labour market status Employed or self-employed 398 54
Student 72 10
Unemployed 69 9
Retired 186 25
Other** 12 1

Native language Finnish/Swedish 639 87
Other 99 13

Physical activity level* 0 times/week 41 6
1–4 times/week 129 17
≥5 times/week 568 77

Physical activity in indoor sport facilities Decreased 421 57
No change 31 41
Increased 16 2

Pandemic-related change in overall physical activity Decreased 279 38
No change 359 48
Increased 101 14

Total 738 100

* Calculated total number of times the respondent engaged in different forms of physical activity during the previous seven days. 
** Excluded from analysis

Figure 2. Pandemic-related changes in the use of different physical activity environments.
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higher. The sociodemographic characteristics most clearly related to the share and prevalence of PA 
in ISF are age group and labour market status. The youngest age group, and especially students, 
have clearly most often used ISF for PA during the pandemic. The unemployed and the retired 
reported very low levels of participation. (Table 3.)

Changes in the use of ISF are associated with changes in the total amount of PA (Figure 3). The 
total amount of self-reported PA decreased significantly more often among those who reported 
reduced PA in ISF: 50% compared to 21% of those whose use of ISF has not changed; or it has 
increased (very rare). This means that three out of four respondents with a decrease in the total 
amount of activity reduced activity in ISF. An increase in total PA and possible changes in PA in ISF 
are not related in one direction or the other (Figure 3).

Factors explaining a reduced use of indoor sport facilities

When the interaction of area and round (this interaction was considered likely because the restric
tions were different from region to region at different points in time) and the main effects of other 
background variables are controlled with BLR, the risk-enhancing characteristics for a reduced use of 
ISF include female gender and vocational or higher education (Table 4). High weekly PA level was 
also statistically significant in the analysis, but its actual importance can be questioned because of 
possible reverse causality. The interaction between area and round was also significant: in Kontula, 
the risks were significantly higher in the first and third round than in Huhtasuo. The higher risk of 
reduced use of ISF for Kontula residents is probably due to stricter restrictions related to the 
pandemic in Helsinki. So, in terms of the areas studied, the respondents from Huhtasuo have been 
more active indoors and, on the other hand, the risk of decline has been lower for them. Women 

Table 3. Percentage of respondents who had used indoor sport facilities (ISF) for physical activity (PA) during the survey week, 
and percentage of PA in ISF in the total times of PA, by background variables (weighted %).

Share of respondents who had engaged in PA in ISF 
during survey week (%)

Share of PA in ISF in 
total PA (%)

Round December 2020 15 3
February 2021 19 4

June 2021 20 5
Area Kontula, Helsinki 14 3

Huhtasuo, Jyväskylä 21 5
Gender Man 18 5

Woman 17 3
Age group 18–29 yrs. 32 7

30–64 yrs. 16 4
65–79 yrs. 5 1

Education No vocational 
training

11 3

Secondary 
education

18 4

Tertiary education 19 4
Household monthly 

gross income
Less than €2500 17 4

≥€2500 18 5
Labour market status Employed or self- 

employed
22 5

Student 42 8
Unemployed 4 1

Retired 4 1
Native language Finnish/Swedish 17 4

Other 17 4
Weekly physical activity 0 times 0 -

1–4 times 18 6
≥5 times 19 4

ALL RESPONDENTS 17 4
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appear to be more prone to changes in PA than men (see also, Table 5), i.e., changes in both 
directions are more common for them. Looking at the level of education, the higher amount of PA in 
ISF associated with higher education is also associated with a higher risk of reduced use of ISF. 
(Table 3; Table 4.)

The factors most strongly related to the prevalence and volume of PA in ISF (age group and labour 
market status, see Table 3) did not have a significant effect on the reduction of PA in ISF. Also, low 
income or non-native language did not appear to increase the risk either, which is a positive finding 

Figure 3. Changes in the total amount of physical activity related to changes in the use of indoor sport facilities during the COVID- 
19 pandemic (sig. < 0.001).

Table 4. Risk of reduced use of indoor sport facilities: Binary logistic regression (GLM procedure) (OR).

Parameter

95% CI interval Tests of Model Effects

Sig. OR Lower Upper χ2 Sig.

Gender Male 0.003 0.6 0.4 0.8 9.012 0.003
Female (ref.) . 1 . .

Age group 18–29 yrs. 0.621 1.2 0.5 2.7 0.380 0.827
30–64 yrs. 0.538 1.2 0.6 2.4
65–79 yrs. (ref.) . 1 . .

Education No vocational training 0.003 0.4 0.3 0.8 8.984 0.011
Secondary education 0.152 0.8 0.5 1.1
Tertiary education (ref.) . 1 . .

Labour market status Employed or self-employed 0.617 1.2 0.6 2.3 2.880 0.410
Student 0.305 1.6 0.7 3.6
Unemployed 0.597 0.8 0.4 1.8
Retired (ref.) . 1 . .

Native language Finnish/Swedish 0.720 0.9 0.5 1.5 0.128 0.720
Other (ref.) . 1 . .

Weekly physical activity 0 times 0.314 0.7 0.4 1.4 11.822 0.003
1–4 times <0.001 0.5 0.3 0.7
≥5 times (ref.) . 1 . .

Household monthly gross income Less than €2500 0.379 0.8 0.6 1.2 0.775 0.379
≥€2500 (ref.) . 1 . .

Round * Area R1*Kontula 0.001 2.7 1.5 4.9 13.911 0.016
R1*Huhtasuo 0.075 1.6 1.0 2.8
R2*Kontula 0.094 1.6 0.9 2.9
R2*Huhtasuo 0.108 1.6 0.9 2.7
R3*Kontula 0.003 2.5 1.4 4.6
R3*Huhtasuo . 1 . .
Model R2 0.082
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in relation to the concern that the effects of the pandemic will not only reduce PA but also increase 
polarisation between socioeconomic groups.

Factors explaining changes in physical activity amount among those with a reduced use of 
indoor sport facilities

The risk ratios in Table 5 describe the over- or under-representation of the categories of background 
variables in the groups of those who increased (left-hand columns) or decreased (right-hand 
columns) PA compared to the group whose PA amount did not change. Among the respondents 
with a reduced use of ISF for PA, only native language was significantly related to the change in the 
total amount of PA at the variable level. Language background has a statistically significant associa
tion with reduced and an almost significant association with increased overall PA. This means that 
non-natives have been more sensitive to respond to the pandemic situation with changes in PA. 
Moreover, as noted earlier, women appeared to be more responsive than men. The gender differ
ence is not quite significant at the variable level, but the decrease in the amount of PA has been 
significantly more common in women than in men. In addition, low household income has 
a statistically almost significant association with the change in total PA: the association is more 
unambiguous and significant on decrease. The estimated explanation rate of the model is rather low 
(Model pseudo R2 ~ 6–13%), and it seems that most of the variation in the amount of PA does not 
revert to easily measurable respondent or environmental characteristics. The low importance of SES 
is noteworthy: low labour market status, income level or education do not constitute a significant risk 

Table 5. Multinomial logistic regression (MLR). The probability of respondents with reduced use of indoor sport facilities (n = 421) 
for decreased or increased total amount of total physical activity, compared to the ‘no change’ category.

Increase Decrease

Parameter Sig. OR
Lower 
Bound

Upper 
Bound Sig. OR

Lower 
Bound

Upper 
Bound

Gender (sig. = 0.076) Male 0.461 0.8 0.5 1.3 0.027 0.4 0.2 0.9
Female (ref.) . 1.0 . . . 1 . .

Age group (sig. = 0.801) 18–29 yrs. 0.413 1.7 0.5 5.5 0.581 0.5 0.1 5.2
30–64 yrs. 0.480 1.5 0.5 4.2 0.708 0.7 0.1 5.7
65–79 yrs. (ref.) . 1.0 . . . 1 . .

Education (sig. = 0.570) No vocational 
training

0.115 0.5 0.2 1.2 0.658 0.7 0.2 2.9

Secondary 
education

0.224 0.7 0.4 1.2 0.641 0.8 0.4 1.8

Tertiary education 
(ref.)

. 1.0 . . . 1 . .

Labour market status 
(sig. = 0.581)

Employed or self- 
employed

0.846 1.1 0.4 3.0 0.208 4.0 0.5 35.7

Student 0.730 0.8 0.2 2.7 0.444 2.5 0.2 26.6
Unemployed 0.283 0.5 0.2 1.7 0.410 2.5 0.3 22.8
Retired (ref.) . 1.0 . . . 1 . .

Native language (sig. = 0.041) Finnish/Swedish 0.078 0.5 0.2 1.1 0.016 0.3 0.1 0.8
Other (ref.) . 1.0 . . . 1 . .

Weekly physical activity 
(sig = 0.221)

0 times 0.900 1.1 0.4 3.0 0.700 0.7 0.1 4.3
1–4 times 0.045 2.2 1.0 4.6 0.894 0.9 0.3 3.1
≥5 times (ref.) . 1.0 . . . 1 . .

Household monthly grossincome 
(sig. = 0.099)

Less than €2500 0.033 1.9 1.1 3.3 0.438 1.4 0.6 3.3
≥€2500 (ref.) . 1 . . . 1 . .

Round * Area (sig. = 0.228) R1*Kontula 0.547 0.8 0.3 1.9 0295 2.2 0.5 9.6
R1*Huhtasuo 0.776 1.1 0.5 2.8 0.189 2.8 0.6 12.5
R2*Kontula 0.743 1.2 0.5 2.9 0.615 1.5 0.3 7.0
R2*Huhtasuo 0.731 1.2 0.5 2.9 0 279 2 3 0 5 10.6
R3*Kontula 0.317 0.6 0.3 1.5 0.377 0.5 0.1 2.5
R3*Huhtasuo (ref.) . 1 . . . 1 . .
Model pseudo R2 Cox: 0.109, Nagelkerke: 0.127, McFadden: 0.059
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for a decrease in total PA. It seems that the PA level reduction associated with a reduced use of ISF is 
not clearly related to material or time-based resources. (Table 5.)

Association of the reduced use of indoor sport facilities with an increased use of other 
environments

For the respondents who had reduced their use of ISF, an increased use of other environments was 
more common than for the other respondents. A majority of respondents (55%) who had reduced 
their indoor PA increased PA elsewhere (not shown in the table). Generally speaking, PA practiced at 
home increased most often during the pandemic – in total, 29% of the respondents who had 
reduced their use of ISF reported an increase in PA in the home environment. PA also increased 
considerably in outdoor sport facilities (28%) and unbuilt natural environments (23%). No statistically 
significant differences between the areas are shown, but differences in the characteristics of the 
areas may be linked to that an increase in the use of unbuilt nature was more common in the 
‘greener’ Huhtasuo area, and street environments have been utilised more in the more urban 
Kontula. (Table 6.)

Discussion

We investigated COVID-19 pandemic-related changes in PA behaviours of adult residents of two suburbs 
in Finland, focusing on adaptations to the limited use of ISF. Similar to wider population groups, a majority 
of the suburban residents had reduced their PA in ISF (compare e.g., Spence et al. 2020, Folk et al. 2021) 
and a reduced use of ISF was strongly related to a self-reported decrease in the amount of PA (compare 
Mutz and Gerke 2021). Our study revealed that the constraints on ISF did not increase differences in the PA 
amount between different socioeconomic groups. Adding to earlier findings on the role of different PA 
environments during the pandemic, this study showed that compensatory places for PA were sought 
from the whole range of available PA environments in the study areas.

Differences according to sociodemographic characteristics

A reduced use of ISF was associated with high education, as hypothesised, and with weekly PA level. 
Since earlier research has linked a higher educational level with a broader range of practiced and 
available sports (see Mononen et al. 2019, pp. 12–13, Mutz and Müller 2021), it appears that ISF 
restrictions required more adaptation from a group that also has more resources for changing its PA 
routines. Although physical accessibility of sports environments does not strongly explain PA, 
especially disadvantaged people in low SES areas can benefit from the proximity of the places 
(Lee et al. 2007).

Table 6. Increased physical activity in different environments among those with 
a reduced use of ISF, by area (%).

Increased PA in: % sig. (χ2)

Home environment Kontula 30 0.755
Huhtasuo 28
Both 29

Build outdoor facilities Kontula 24 0.610
Huhtasuo 27
Both 28

Unbuilt nature Kontula 20 0.166
Huhtasuo 28
Both 23

Streets Kontula 21 0.132
Huhtasuo 13
Both 17
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Prepandemic, there were differences between population groups in the use of different PA 
environments, especially ISF (Borodulin et al. 2011). Consequently, the effects of restrictions focus 
on the groups that had used the facilities the most. Women reduced PA in ISF more often than men, 
similar to a difference between Finnish elderly men and women in the spring of 2020 (Sipilä et al.  
2020). The gender difference may partially be explained by prepandemic PA habits, such as the 
popularity of the now-restricted group fitness exercise among Finnish women (Mononen et al. 2019, 
pp. 14–15). Other possible explanations may be women’s increased caution against infection in 
indoor PA (Puustinen et al. 2021) and their increased care work and domestic chores due to staying 
more at home (Forsyth & al., 2021).

The risk for a reduced use of ISF was also more common in Kontula than in Huhtasuo. This is 
likely to be connected to higher COVID-19 infection rates and wider restrictions during data 
gathering in Kontula (AVI 2021, City of Helsinki 2021, Yle 2021). For example, the closure of the 
swimming hall in Kontula has likely affected many people’s PA. Also, in Huhtasuo, all gyms are 
privately owned and were not subjected to closures to the same extent as in Kontula, where 
gyms are mostly owned by the municipality. It may be questioned if all suburban residents 
benefited from the availability since privately owned PA services are more often used by those 
with a higher SES (Mononen et al. 2019). The unemployed and less educated were less active 
indoors than higher SES respondents, and they did not reduce indoor PA more often than higher 
SES respondents. Yet, our data cannot tell whether this is more related to prepandemic or 
pandemic-related differences.

Finding alternative places for PA and substitutes for PA routines may be seen as an indication of 
resilience, which is significant for health in pandemic conditions (compare Anyan et al. 2020). To 
assess potential differences in the capacity to adapt to the restrictions, we examined changes in PA 
amount among the respondents who had reduced their use of ISF, and only gender and language 
explained the changes. In contrast to our hypothesis, low SES did not explain a decrease. Non-native 
language was a risk factor for decreased PA amount but also almost significantly associated with 
increased PA amount, rejecting a conclusion of a disadvantaged status. Changes in PA amount in 
either direction were more common among women than men, although the difference was statis
tically significant only with the decrease. Based on previous findings (Sipilä et al. 2020), the difference 
in the decrease may be partly explained, at least among the elderly, by that women had more often 
decreased also walking outdoors, which is a very common form of their PA. It appears that although 
restrictions on group fitness exercise and other indoor sports constrained women’s PA more often 
than men’s, it was also more common for women in general to find compensatory activities. Some of 
the difference in the increased PA amount was likely connected to the growing supply of guided 
online exercise and its popularity among women (see Elovainio et al. 2020) or women’s increased 
levels of physically active housework and gardening (see Engels et al. 2021). As previous research has 
pointed to differences between age groups in pandemic-related effects on PA (e.g., Smith et al. 2020, 
Mutz and Gerke 2021), it is noteworthy that age was not associated with the decrease in this study. 
Although there is a justified concern for pandemic-related growth in the polarisation of PA levels and 
health (Lesser and Nienhuis 2020), our results suggest that the pandemic constraints on ISF have not 
substantially weakened the position of low SES groups or exacerbated differences between socio
economic groups in the suburbs. For the issue of growing disparities in PA (e.g., McDougall et al.  
2020), other processes as well as disparities beyond pandemic restrictions presumably play a more 
significant role.

From a public health perspective, it is important to stress that these results do not indicate an 
improvement regarding the socioeconomic disparities in PA participation. Particularly among low 
SES and less physically active groups, it is common to not use PA facilities at all (Borodulin et al. 2011, 
Hoekman et al. 2017).
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Finding compensatory physical activity environments in the suburbs

This study adds to earlier research on the role of different places for PA under pandemic constraints. 
Most of the respondents who had reduced their use of ISF had increased their use of other types of 
environments. In line with our hypothesis, compensatory opportunities for PA were most commonly 
found in the home environment but nearly as often in outdoor sport facilities and unbuilt nature. 
Research elsewhere has found a clear shift from closed ISF to nature and the home environment (e.g., 
Spence et al. 2020, Mutz and Gerke 2021), and especially the importance of green space has been 
emphasised (Venter et al. 2020, Larson et al. 2021, Wang et al. 2021). However, the suburban 
residents oriented themselves to all types of PA environments. These adaptations may speak of 
a good range of suitable compensatory PA opportunities in the areas. Thus, a versatility of PA 
environments appears significant in preventing the negative health effects of the pandemic.

In addition, the versatility of available PA environments in residential neighbourhoods may be 
particularly significant for maintaining socioeconomic equity in leisure-time PA. Research elsewhere 
has pointed to a disadvantage among low SES groups during the pandemic, deriving from poor 
access to outdoor PA opportunities (e.g., Burnett et al. 2021, Knapp and Raney 2021) or from 
disparities concerning the home environment, including the availability of sporting equipment 
(Rhodes et al. 2020) and access to digital PA services (Hasson et al. 2021, Mutz et al. 2021). Our 
results lack evidence of the same disadvantage since the negative impact of the limited choice of ISF 
was not connected to low SES. The relatively high prepandemic PA participation and variety of 
popular activities in Finland can partly explain differences with international studies; for the more 
active persons, it may have been easier to maintain some modes of PA. Also, it may be assumed that 
the unequal distribution of the negative effects has been somewhat buffered by access to versatile 
public outdoor environments (see Figure 1), which enable many popular forms of informal PA 
(compare Borodulin et al. 2011). The importance of the supply of outdoor PA environments within 
the neighbourhood among urban Finnish adults with different PA levels has been highlighted in 
many studies before the pandemic (e.g. Pyky et al. 2019, Kajosaari and Laatikainen 2020). During the 
pandemic, access to diverse suburban outdoor PA environments has assumably contributed to the 
residents’ resilience against the negative impact on PA.

The COVID-19 pandemic has meant rapid changes and increased unpredictability, and this poses 
a challenge for sport management and policy to be adaptive (Hansen et al. 2022). Situations with 
similarities to the pandemic will occur also in the future. For example, the impact of climate change 
on municipal sport service provision will be substantive, as maintaining outdoor winter sports 
facilities becomes harder. The winter of 2021 was snowy and cold enough to enable popular winter 
sports in both study areas, but cold winters are not to be taken for granted. The pandemic closed 
many ISF – in contrast, mild winters will close many popular outdoor facilities, and compensatory PA 
environments will have to be sought elsewhere. In such situations, a versatile supply of public PA 
environments may shield different population groups from the effects on PA opportunities.

Policy implications

Based on our results, we propose following policy implications:
First, local authorities should evaluate the versatility of PA environments in their operational area 

and act accordingly to ensure that compensatory PA environments both indoors and outdoors are 
available in case one type of environment becomes unusable.

Second, a local and regular collaboration between the residents, municipal administration and 
sports planners, researchers, and other service providers such as sports clubs, companies etc. should 
be established to evaluate the need of different PA environments. Cooperation is needed in efforts to 
plan ahead despite the uncertainty concerning the permanency of the newly emerged behaviours 
and spatial patterns.
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Third, the accessibility and use of different PA environments among sociodemographic groups 
should be assessed extensively, regularly and locally to evaluate the equity of PA environments.

Strengths and limitations of the study

This study has some noteworthy strengths and limitations. The sample is sociodemographically 
representative of residents in the study areas, thus the results are well representative of these 
populations with known risk factors for poor health. The data also cover different seasons and 
pandemic phases and, therefore, complement recent research. Another strength is the wide defini
tion of PA in the investigation, including leisure-time PA from active travel to recreation and sports. 
However, self-reports on changes in PA amount and the number of times the PA environments were 
used include some uncertainty. In lack of data on prepandemic PA, the data essentially indicate 
perceived changes. Moreover, the results concern residents of the two suburbs. The study design 
enabled some comparison between the areas, yielding some insight into the reasons for place- 
specific pandemic-related effects on PA. However, generalising the findings to other Finnish suburbs 
or residential neighbourhoods elsewhere requires caution. In drawing conclusions about the effects 
of the COVID-19 pandemic, it is important to account for regional differences in infections and 
restrictions; this was indicated in the differences found between Kontula and Huhtasuo in the 
reduced use of ISF.

Our results may partially relate to PA environments not located in the suburbs, as leisure-time PA 
environments are often located in a wider area (see Kajosaari and Laatikainen 2020). As residents’ 
everyday activity spaces likely extend beyond the administrative boundaries of neighbourhoods, it is 
important to understand the variation in and limitations of the neighbourhoods’ effect (Kwan 2018). 
Population groups with limited mobility are more exposed to the environmental and societal 
settings of their neighbourhood, relying more on the nearby PA environments than others. 
However, the pandemic has decreased the sizes of activity spaces for many of those who had 
been mobile before, increasing the effect that neighbourhoods have on their residents’ well-being 
(Toger et al. 2021).

Suggestions for future research

We recommend that future research more closely examines the importance of different types of PA 
environments for different social groups. Our results concern the reduced use of ISF, and other PA- 
related effects may be more significantly associated with social background as well as with the social 
environment in the suburbs. For instance, a deeper inquiry might reveal differences in experienced 
access to PA environments (Rivera-Navarro et al. 2021) or other perceived barriers to PA (Farah et al.  
2021). In addition, research needs to follow to what extent the changes in the use of PA environ
ments prevail. Based on our findings, it seems justified to suggest that versatility explains why 
restrictive policies did not increase polarisation between the population groups. To confirm this 
hypothesis, a similar study could be conducted in a suburb without the same kinds of versatile public 
PA services.

Overall, for the development of public sport services, the understanding of the accessibility of PA 
environments and sports activities should be refined. Research should place a particular focus on 
social accessibility. This would mean investigating, for instance, which social factors determine the 
use of PA environments and participation in organised sports among different populations. It is 
important to extend the investigations beyond the examination of associations between socio
demographic characteristics and realised PA. Instead, approaching accessibility from the viewpoint 
of people’s lifeworlds would yield greater understanding as regards a wide range of social determi
nants of PA (see also Kay 2016). Thus, an understanding regarding measures for developing public 
sport service delivery serving wider populations could be deepened. As for particularly segregated 
suburbs, comparative study designs including both low and higher SES neighbourhoods might yield 
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important insights on issues of equal accessibility to PA opportunities and inform policies aimed at 
preventing the negative health consequences of residential segregation.

Conclusion

This study has shown that the COVID-19 pandemic-related restrictions on the use of ISF had notable 
effects on the PA behaviours of the adult residents of two suburbs in Finland. Gender differences 
were noteworthy; the restrictions seem to have resulted in more adaptations in PA behaviours in 
women than in men. Low SES was not an explaining factor for the effects of the restrictions; neither 
the risk for a reduced use of ISF nor a decrease in the amount of PA was associated with low SES. The 
home environment, outdoor facilities, nature, and streets were used as compensatory places. 
Versatile PA environments available in the suburbs may have mitigated the intensification of the 
socioeconomic polarisation of PA. The study results imply that when planning, building, and 
developing PA environments in suburbs as well as other residential neighbourhoods, the versatility 
and use of different PA environments should be assessed and accounted for. Future research should 
further examine social disparities in access to PA opportunities.

Acknowledgments

We wish to thank Kirsi Vehkakoski for important contributions to the data collection and Lotta Salmi and Charlotte van 
der Lijn for collaboration on the research project. We also want to thank the two anonymous reviewers for constructive 
feedback that helped us improve the manuscript significantly. The research was funded by the Lähiöohjelma 2020-2022 
research and development programme, coordinated by the Ministry of the Environment, Finland.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by the Lähiöohjelma 2020-2022 [VN/10837/2020].

ORCID

Ilkka Virmasalo http://orcid.org/0000-0003-3444-9933
Elina Hasanen http://orcid.org/0000-0002-1664-4236
Janne Pyykönen http://orcid.org/0000-0003-0490-7315
Marisofia Nurmi http://orcid.org/0000-0003-4446-8361
Mikko Simula http://orcid.org/0000-0002-2364-1463
Anna-Katriina Salmikangas http://orcid.org/0000-0001-8526-8177
Petteri Muukkonen http://orcid.org/0000-0003-4222-1349

References

Act on the Promotion of Sports and Physical Activity. Translations of Finnish acts and decrees: 390/2015 English, 2015. 
Available from: https://www.finlex.fi/en/laki/kaannokset/2015/en20150390 [Accessed10 Mar 2022].

Anyan, F., et al., 2020. Change in Physical Activity During the Coronavirus Disease 2019 Lockdown in Norway: the 
Buffering Effect of Resilience on Mental Health. Frontiers in Psychology, 11, 3514. doi:10.3389/fpsyg.2020.598481

AVI. 2021. Tiedotteet [Bulletins]. Available from: https://avi.fi/tiedotteet [Accessed 2 Feb 2022].
Bann, D., et al., 2021. Changes in the behavioural determinants of health during the COVID-19 pandemic: gender, 

socioeconomic and ethnic inequalities in five British cohort studies. Journal of epidemiology and community health, 
75 (12), 1136–1142. doi:10.1136/jech-2020-215664

Borodulin, K., et al., 2020. Koulutusryhmittäiset erot liikunnassa Suomessa FinTerveys 2017 -tutkimuksen valossa [The 
impact of education level differences on physical activity in Finland in light of the FinTerveys 2017 study]. In: 

16 I. VIRMASALO ET AL.

https://www.finlex.fi/en/laki/kaannokset/2015/en20150390
https://doi.org/10.3389/fpsyg.2020.598481
https://avi.fi/tiedotteet
https://doi.org/10.1136/jech-2020-215664


J. Kokkonen and K. Kauravaara , eds. Eriarvoisuuden kasvot liikunnassa. Helsinki: Liikuntatieteellinen seura, 160–177. 
Liikuntatieteellisen seuran julkaisu nr 175. Available from: https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuu 
den-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf [Accessed 10 Mar 2022].

Borodulin, K., Paronen, O., and Männistö, S., et al., 2011. Aikuisten vapaa-ajan liikuntaympäristöt [Environments of adults’ 
leisure-time physical activity]. In: P. Husu, eds. Suomalaisten fyysinen aktiivisuus ja kunto 2010. Helsinki: Finnish 
Ministry of Education and Culture, 61–67. Opetus- ja kulttuuriministeriön julkaisuja 2011:15. Available from: http:// 
urn.fi/URN:978-952-263-034-6 [Accessed 10 Mar 2022].

Burnett, H., et al., 2021. Change in time spent visiting and experiences of green space following restrictions on 
movement during the COVID-19 pandemic: a nationally representative cross-sectional study of UK adults. BMJ 
Open, 11 (3), e044067. doi:10.1136/bmjopen-2020-044067

City of Helsinki. 2021. City Hall news. Available from: https://www.hel.fi/uutiset/en/kaupunginkanslia/kkanslia-uutislista 
[Accessed 2 Feb 2022].

Cross, T.J., et al., 2021. The influence of social distancing behaviors and psychosocial factors on physical activity during 
the COVID-19 pandemic: cross-sectional Survey Study. JMIR Public Health and Surveillance, 7 (9), e31278. doi:10.2196/ 
31278

Cusack, M., 2021. Individual, social, and environmental factors associated with active transportation commuting during 
the COVID-19 pandemic. Journal of Transport & Health, 22, 101089. doi:10.1016/j.jth.2021.101089

Day, B.H., 2020. The value of greenspace under pandemic lockdown. Environmental and resource economics, 76 (4), 
1161–1185. doi:10.1007/s10640-020-00489-y

de Haas, M., Faber, R., and Hamersma, M., 2020. How COVID-19 and the Dutch ‘intelligent lockdown’ change activities, 
work and travel behaviour: evidence from longitudinal data in the Netherlands. Transportation research interdisci
plinary perspectives, 6, 100150. doi:10.1016/j.trip.2020.100150

Dunton, G.F., et al., 2020. Early effects of the COVID-19 pandemic on physical activity locations and behaviors in adults 
living in the United States. Preventive medicine reports, 20, 101241. doi:10.1016/j.pmedr.2020.101241

Elovainio, M., et al., 2020. Koronatautiepidemia: arkirutiinien ja liikunnan muutokset [The COVID-19 epidemic: Changes 
in everyday routines and physical activity]. Tutkimuksesta tiiviisti 16/2020. Helsinki: Finnish Institute for Health and 
Welfare (THL). Available from: https://urn.fi/URN:ISBN:978-952-343-524-7 [Accessed 10 Nov 2021].

Engels, E.S., et al., 2021. Levels of physical activity in four domains and affective wellbeing before and during the 
Covid-19 pandemic. Archives of public health, 79 (1), 1–9. doi:10.1186/s13690-021-00651-y

Eurostat. 2022. Health-enhancing physical activity statistics. Available from: https://ec.europa.eu/eurostat/statistics- 
explained/index.php?title=Health-enhancing_physical_activity_statistics&oldid=571918#Non-work- 
related_physical_activity [Accessed 1 Aug 2022].

Evans, A.B., et al., 2020. Sport in the face of the COVID-19 pandemic: towards an agenda for research in the sociology of 
sport. European journal for sport and society, 17 (2), 85–95. doi:10.1080/16138171.2020.1765100

Farah, B.Q., et al., 2021. Barriers to physical activity during the COVID-19 pandemic in adults: a cross-sectional study. 
Sport sciences for health, 17 (2), 441–447. doi:10.1007/s11332-020-00724-5

Finnish Government. 2020. Government, in cooperation with the President of the Republic, declares a state of emergency in 
Finland over coronavirus outbreak. Valtioneuvosto. Available from: https://valtioneuvosto.fi/-/10616/hallitus-totesi- 
suomen-olevan-poikkeusoloissa-koronavirustilanteen-vuoksi?languageId=en_US [Accessed 10 Feb 2022].

Folk, A.L., et al., 2021. Changes to physical activity during a global pandemic: a mixed methods analysis among a diverse 
population-based sample of emerging adults in the U.S. International journal of environmental research and public 
health, 18 (7), 3674. doi:10.3390/ijerph18073674

Forsyth, J.J., Makay, L., and Riley, V., 2021. Perceptions of physical activity changes due to COVID-19 restrictions among 
women in the United Kingdom. Women in sport and physical activity journal, 29 (2), 117–126. doi:10.1123/wspaj.2020- 
0068

Friedman, J., et al., 2021. COVID-19 and the Nordic paradox: a call to measure the inequality reducing benefits of welfare 
systems in the wake of the pandemic. Social science & medicine (1982), 289, 114455. doi:10.1016/j.socscimed.2021. 
114455

Gidlow, C., et al., 2021. A systematic review of the relationship between socio-economic position and physical activity. 
Health Education Journal, 65 (4), 338–367. doi:10.1177/0017896906069378

Grocke-Dewey, M., et al., 2021. Examining the relationship between physical activity and mental health during the 
COVID-19 pandemic across five U.S. States. Preventive medicine reports, 24, 101537. doi:10.1016/j.pmedr.2021.101537

Guthold, R., et al., 2018. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled analysis of 358 
population-based surveys with 1.9 million participants. The lancet global health, 6 (10), e1077–e1086. doi:10.1016/ 
S2214-109X(18)30357-7

Hansen, A.S., et al., 2022. Outdoor recreation in Sweden during and after the Covid-19 pandemic – management and 
policy implications. Journal of environmental planning and management, 1–22. doi:10.1080/09640568.2022.2029736

Hasson, R., et al., 2021. COVID-19: implications for physical activity, health disparities, and health equity. American 
journal of lifestyle medicine, 15598276211029222. doi:10.1177/15598276211029222

INTERNATIONAL JOURNAL OF SPORT POLICY AND POLITICS 17

https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf
https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf
http://urn.fi/URN:978-952-263-034-6
http://urn.fi/URN:978-952-263-034-6
https://doi.org/10.1136/bmjopen-2020-044067
https://www.hel.fi/uutiset/en/kaupunginkanslia/kkanslia-uutislista
https://doi.org/10.2196/31278
https://doi.org/10.2196/31278
https://doi.org/10.1016/j.jth.2021.101089
https://doi.org/10.1007/s10640-020-00489-y
https://doi.org/10.1016/j.trip.2020.100150
https://doi.org/10.1016/j.pmedr.2020.101241
https://urn.fi/URN:ISBN:978-952-343-524-7
https://doi.org/10.1186/s13690-021-00651-y
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health-enhancing_physical_activity_statistics%26oldid=571918#Non-work-related_physical_activity
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health-enhancing_physical_activity_statistics%26oldid=571918#Non-work-related_physical_activity
https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Health-enhancing_physical_activity_statistics%26oldid=571918#Non-work-related_physical_activity
https://doi.org/10.1080/16138171.2020.1765100
https://doi.org/10.1007/s11332-020-00724-5
https://valtioneuvosto.fi/-/10616/hallitus-totesi-suomen-olevan-poikkeusoloissa-koronavirustilanteen-vuoksi?languageId=en_US
https://valtioneuvosto.fi/-/10616/hallitus-totesi-suomen-olevan-poikkeusoloissa-koronavirustilanteen-vuoksi?languageId=en_US
https://doi.org/10.3390/ijerph18073674
https://doi.org/10.1123/wspaj.2020-0068
https://doi.org/10.1123/wspaj.2020-0068
https://doi.org/10.1016/j.socscimed.2021.114455
https://doi.org/10.1016/j.socscimed.2021.114455
https://doi.org/10.1177/0017896906069378
https://doi.org/10.1016/j.pmedr.2021.101537
https://doi.org/10.1016/S2214-109X(18)30357-7
https://doi.org/10.1016/S2214-109X(18)30357-7
https://doi.org/10.1080/09640568.2022.2029736
https://doi.org/10.1177/15598276211029222


Hoekman, R., Breedveld, K., and Kraaykamp, G., 2017. Providing for the rich? the effect of public investments in sport on 
sport (club) participation of vulnerable youth and adults. European journal for sport and society, 14 (4), 327–347. 
doi:10.1080/16138171.2017.1421510

Hoekman, R., Breedveld, K., and Scheerder, J., 2011. Introduction to the Special Issue on Sports participation in Europe. 
European Journal for Sport and Society, 8 (1–2), 7–13. doi:10.1080/16138171.2011.11687866

Hoekman, R. and Scheerder, J., 2021. Sport policy practice and outcome: theoretical and empirical approaches. European 
journal for sport and society, 18 (2), 103–113. doi:10.1080/16138171.2021.1926772

Itkonen, H., 2020. Liikunnan monisäikeinen eriarvoisuus. In: J. Kokkonen and K. Kauravaara, eds. Eriarvoisuuden kasvot 
liikunnassa. Helsinki: Liikuntatieteellinen seura, 7–28. Liikuntatieteellisen seuran julkaisu nr 175. Available fom: 
https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikun 
nassa-artikkelikokoelma.pdf [Accessed 1 Nov 2022].

Jáuregui, A., et al., 2021. Scaling up urban infrastructure for physical activity in the COVID-19 pandemic and beyond. The 
lancet, 398 (10298), 370–372. doi:10.1016/S0140-6736(21)

Jönsson, L.S., et al., 2013. Is acculturation associated with physical activity among female immigrants in Sweden? Journal 
of public health (Oxford, England), 35 (2), 270–277. doi:10.1093/pubmed/fds091

Jousilahti, P., et al., 2020. Koronapandemian ja torjuntatoimien vaikutukset aikuisväestön työmatka- ja vapaa-ajan 
liikuntaan [Effects of the COVID-19 pandemic and protective measures on active work travel and leisure-time 
physical activity. In: M. Kantomaa, ed. Koronapandemian vaikutukset väestön liikuntaan. Valtion liikuntaneuvoston 
julkaisuja 2020:2. Helsinki: Valtion liikuntaneuvosto, 22–26. Available from: https://www.liikuntaneuvosto.fi/wp-con 
tent/uploads/2020/10/Koronapandemian-vaikutukset-vaeston-liikuntaan-paivitetty-23.11.2020.pdf  [Accessed 10 Jan 
2022].

Kajosaari, A. and Laatikainen, T.E., 2020. Adults’ leisure-time physical activity and the neighborhood built environment: 
a contextual perspective. International Journal of Health Geographics, 19 (1), 35. doi:10.1186/s12942-020-00227-z

Kay, T., 2016. Bodies of knowledge: connecting the evidence bases on physical activity and health inequalities. 
International journal of sport policy and politics, 8(4), 539–557, 10.1080/19406940.2016.1228690, Art. 4

Kekäläinen, T., et al., 2021. The role of personality traits in leisure time physical activity during COVID-19 pandemic. 
Personality and individual differences, 182, 111080. doi:10.1016/j.paid.2021.111080

Knapp, B. and Raney, M., 2021. COVID-19 induced changes in physical activity at public parks in Los Angeles County. 
International journal of exercise science: conference proceedings, 14 (1). Available from: https://digitalcommons.wku. 
edu/ijesab/vol14/iss1/4 [Accessed 1 Feb 2022].

Kwan, M.-P., 2018. The limits of the neighborhood effect: contextual uncertainties in geographic, environmental health, 
and social science research. Annals of the American Association of Geographers, 108 (6), 1482–1490. doi:10.1080/ 
24694452.2018.1453777

Larson, L.R., et al., 2021. Urban park use during the COVID-19 pandemic: are socially vulnerable communities dispro
portionately impacted? Frontiers in Sustainable Cities, 3, 103. doi:10.3389/frsc.2021.710243

Lee, R.E., Cubbin, C., and Winkleby, M., 2007. Contribution of neighbourhood socioeconomic status and physical activity 
resources to physical activity among women. Journal of epidemiology and community health, 61 (10), 882–890. doi:10. 
1136/jech.2006.054098

Lesser, I.A. and Nienhuis, C.P., 2020. The impact of COVID-19 on physical activity behavior and well-being of Canadians. 
International journal of environmental research and public health, 17 (11), 3899. doi:10.3390/ijerph17113899

Lundqvist, A., et al., 2020. Arkielämä ja elintavat [Daily life and lifestyle habits]. In: L. Kestilä Härmä and P. Rissanen, eds. 
Covid-19 epidemian vaikutukset hyvinvointiin, palvelujärjestelmään ja talouteen. Asiantuntija-arvio, syksy 2020. Helsinki: 
Finnish Institute for Health and Welfare (THL), 22–28. Available from: http://urn.fi/URN:978-952-343-578-0 [Accessed 
1 Nov 2022].

Maugeri, G., et al., 2020. The impact of physical activity on psychological health during Covid-19 pandemic in Italy. 
Heliyon, 6 (6), e04315. doi:10.1016/j.heliyon.2020.e04315

McDougall, C.W., et al., 2020. From one pandemic to another: emerging lessons from COVID-19 for tackling physical 
inactivity in cities. Null, 1–4. doi:10.1080/23748834.2020.1785165

Ministry of the Environment. 2021. Lähiöhjelma 2020-2022. Available from: https://ym.fi/lahioiden-kehittaminen 
[Accessed 10 Jan 2022].

Mononen, K., et al., 2019. Liikunnan ja urheilun harrastaminen [Leisure-time physical activity and sport]. In: J. Mäkinen, 
ed. Aikuisväestön liikunnan harrastaminen, vapaaehtoistyö ja osallistuminen 2018. Jyväskylä: Kilpa- ja huippu-urheilun 
tutkimuskeskus, 8–27. Available from: https://kihuenergia.kihu.fi/tuotostiedostot/julkinen/2019_jar_aikuisvest_ 
sel71_85829.pdf [Accessed 10 Jan 2022].

Mutz, M. and Gerke, M., 2021. Sport and exercise in times of self-quarantine: how Germans changed their behaviour at 
the beginning of the Covid-19 pandemic. International review for the sociology of sport, 56 (3), 305–316. doi:10.1177/ 
1012690220934335

Mutz, M. and Müller, J., 2021. Social stratification of leisure time sport and exercise activities: comparison of ten popular 
sports activities. Leisure Studies, 40 (5), 597–611. doi:10.1080/02614367.2021.1916834

18 I. VIRMASALO ET AL.

https://doi.org/10.1080/16138171.2017.1421510
https://doi.org/10.1080/16138171.2011.11687866
https://doi.org/10.1080/16138171.2021.1926772
https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf
https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf
https://doi.org/10.1016/S0140-6736(21)
https://doi.org/10.1093/pubmed/fds091
https://www.liikuntaneuvosto.fi/wp-content/uploads/2020/10/Koronapandemian-vaikutukset-vaeston-liikuntaan-paivitetty-23.11.2020.pdf
https://www.liikuntaneuvosto.fi/wp-content/uploads/2020/10/Koronapandemian-vaikutukset-vaeston-liikuntaan-paivitetty-23.11.2020.pdf
https://doi.org/10.1186/s12942-020-00227-z
https://doi.org/10.1080/19406940.2016.1228690
https://doi.org/10.1016/j.paid.2021.111080
https://digitalcommons.wku.edu/ijesab/vol14/iss1/4
https://digitalcommons.wku.edu/ijesab/vol14/iss1/4
https://doi.org/10.1080/24694452.2018.1453777
https://doi.org/10.1080/24694452.2018.1453777
https://doi.org/10.3389/frsc.2021.710243
https://doi.org/10.1136/jech.2006.054098
https://doi.org/10.1136/jech.2006.054098
https://doi.org/10.3390/ijerph17113899
http://urn.fi/URN:978-952-343-578-0
https://doi.org/10.1016/j.heliyon.2020.e04315
https://doi.org/10.1080/23748834.2020.1785165
https://ym.fi/lahioiden-kehittaminen
https://kihuenergia.kihu.fi/tuotostiedostot/julkinen/2019_jar_aikuisvest_sel71_85829.pdf
https://kihuenergia.kihu.fi/tuotostiedostot/julkinen/2019_jar_aikuisvest_sel71_85829.pdf
https://doi.org/10.1177/1012690220934335
https://doi.org/10.1177/1012690220934335
https://doi.org/10.1080/02614367.2021.1916834


Mutz, M., Müller, J., and Reimers, A.K., 2021. Use of digital media for home-based sports activities during the COVID-19 
pandemic: results from the German SPOVID Survey. International Journal of Environmental Research and Public Health, 
18(9), 4409, 10.3390/ijerph18094409, Art. 9

O’Donoghue, G., et al., 2018. Socio-economic determinants of physical activity across the life course: a ‘DEterminants of 
DIet and Physical ACtivity’ (DEDIPAC) umbrella literature review. PloS One, 13 (1), e0190737. doi:10.1371/journal. 
pone.0190737

The Oxford Covid-19 Government Response Tracker. 2022. Available from: https://www.bsg.ox.ac.uk/research/research- 
projects/covid-19-government-response-tracker [Accessed 10 Mar 2022].

Parikka, S., et al., 2020. Koronaepidemian vaikutukset väestön hyvinvointiin ja palveluihin - FinSote-tutkimuksen ennakko
tuloksia syksyllä 2020 [Effects of the COVID-19 pandemic on population wellbeing and services - Preliminary results from 
the FinSote study in autumn 2020]. Terveyden ja hyvinvoinnin laitos. Available from: http://www.terveytemme.fi/ 
finsote/korona2020/index.html [Accessed 10 Jan2022].

Portegijs, E., et al., 2021. Older adults’ activity destinations before and during COVID-19 restrictions: from a variety of 
activities to mostly physical exercise close to home. Health & place, 68, 102533. doi:10.1016/j.healthplace.2021. 
102533

Puustinen, S., et al., 2021. Koronan vaikutukset vapaa-ajan palveluiden ja tilojen käyttöön [Effects of COVID-19 on the use of 
recreational services and facilities]. Turku: Kaupunkitutkimusohjelma, 226. Tutkimusraportteja 2/2021. Available from: 
https://www.turku.fi/sites/default/files/atoms/files/tutkimusraportteja_2-2021.pdf [Accessed 1 Feb 2022].

Pyky, R., et al., 2019. Individual and environmental factors associated with green exercise in urban and suburban areas. 
Health & place, 55, 20–28. doi:10.1016/j.healthplace.2018.11.001

Rhodes, R.E., et al., 2020. Correlates of perceived physical activity transitions during the COVID-19 pandemic among 
Canadian Adults. Applied psychology. Health and well-being, 12 (4), 1157–1182. doi:10.1111/aphw.12236

Rivera-Navarro, J., et al., 2021. Can we improve our neighbourhoods to be more physically active? residents’ perceptions 
from a qualitative urban health inequalities study. Health & place, 102658. doi:10.1016/j.healthplace.2021.102658

Scheerder, J. and Vos, S., 2011. Social stratification in adults’ sports participation from a time-trend perspective results 
from a 40-year household study. European journal for sport and society, 8 (1–2), 31–44. doi:10.1080/16138171.2011. 
11687868

Schweizer, A.-M., et al., 2021. Outdoor cycling activity affected by COVID-19 related epidemic-control-decisions. PloS 
One, 16 (5), e0249268. doi:10.1371/journal.pone.0249268

Seefeldt, V., Malina, R.M., and Clark, M.A., 2002. Factors affecting levels of physical activity in adults. Sports medicine 
(Auckland, N.Z.), 32 (3), 143–168. doi:10.2165/00007256-200232030-00001

Seppänen, A., et al., 2020. Ulkomailla syntyneiden naisten vapaa-ajan liikunta [Leisure-time physical activity of women 
born abroad]. In: J. Kokkonen and K. Kauravaara , eds. Eriarvoisuuden kasvot liikunnassa. Helsinki: Liikuntatieteellinen 
seura, 210–228. Liikuntatieteellisen seuran julkaisu nr 175. Available from: https://www.lts.fi/media/lts_julkaisut/ 
julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf [Accessed 1 
Nov 2022].

Sipilä, S., Tirkkonen, A., and Savikangas, T., 2020. Iäkkäiden henkilöiden liikunta ja siinä havaitut muutokset koronar
ajoitusten aikana [elderly people’s physical activity and observed changes during COVID-19 restrictions]. In: 
M. Kantomaa, ed. Koronapandemian vaikutukset väestön liikuntaan. Helsinki: Valtion liikuntaneuvosto, 37–39. 
Valtion liikuntaneuvoston julkaisuja 2020:2. Available from: https://www.liikuntaneuvosto.fi/wp-content/uploads/ 
2020/10/Koronapandemian-vaikutukset-vaeston-liikuntaan-paivitetty-23.11.2020.pdf [Accessed 10 Jan 2022].

Smith, L., et al., 2020. Prevalence and correlates of physical activity in a sample of UK adults observing social distancing 
during the COVID-19 pandemic. BMJ open sport & exercise medicine, 6 (1), e000850. doi:10.1136/bmjsem-2020- 
000850

Smith, A.C.T. and Skinner, J., 2022. Sport management and COVID-19: trends and legacies. European sport management 
quarterly, 22 (1), 1–10. doi:10.1080/16184742.2021.1993952

Special Eurobarometer. 2018. Sport and physical activity (no. 472). European Commission. Available from: https://data. 
europa.eu/doi/10.2766/483047 [Accessed 1 Aug 2022].

Special Eurobarometer Factsheets Finland. 2018. Sport and physical activity (no. 472). European Commission. Available 
from: https://europa.eu/eurobarometer/surveys/detail/2164 [Accessed 1 Aug 2022].

Spence, J.C., et al., 2020. Determinants of physical activity among adults in the United Kingdom during the COVID-19 
pandemic: the DUK-COVID study. British journal of health psychology, 26 (2), 588–605. doi:10.1111/bjhp.12497

Stjernberg, M. 2019. Concrete Suburbia: Suburban housing estates and socio-spatial differentiation in Finland. Helsinki: 
University of Helsinki. Available from: http://urn.fi/URN:978-951-51-4920-6 [Accessed 12 Jan 2022].

Stockwell, S., et al., 2021. Changes in physical activity and sedentary behaviours from before to during the COVID-19 
pandemic lockdown: a systematic review. BMj open sport & exercise medicine, 7 (1), e000960. doi:10.1136/bmjsem- 
2020-000960

Strandbu, Å., Bakken, A., and Sletten, M.A., 2019. Exploring the minority–majority gap in sport participation: different 
patterns for boys and girls? Sport in society, 22 (4), 606–624. doi:10.1080/17430437.2017.1389056

Suomi, K., et al. 2012. Liikuntapaikkapalvelut ja väestön tasa-arvo. Seurantatutkimus liikuntapaikkapalveluiden muutok
sista 1998–2009. Opetus- ja kulttuuriministeriön veikkausvoittovaroista kustantama julkaisu. Available from: https:// 

INTERNATIONAL JOURNAL OF SPORT POLICY AND POLITICS 19

https://doi.org/10.3390/ijerph18094409
https://doi.org/10.1371/journal.pone.0190737
https://doi.org/10.1371/journal.pone.0190737
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
https://www.bsg.ox.ac.uk/research/research-projects/covid-19-government-response-tracker
http://www.terveytemme.fi/finsote/korona2020/index.html
http://www.terveytemme.fi/finsote/korona2020/index.html
https://doi.org/10.1016/j.healthplace.2021.102533
https://doi.org/10.1016/j.healthplace.2021.102533
https://www.turku.fi/sites/default/files/atoms/files/tutkimusraportteja_2-2021.pdf
https://doi.org/10.1016/j.healthplace.2018.11.001
https://doi.org/10.1111/aphw.12236
https://doi.org/10.1016/j.healthplace.2021.102658
https://doi.org/10.1080/16138171.2011.11687868
https://doi.org/10.1080/16138171.2011.11687868
https://doi.org/10.1371/journal.pone.0249268
https://doi.org/10.2165/00007256-200232030-00001
https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf
https://www.lts.fi/media/lts_julkaisut/julkaisut/eriarvoisuuden-kasvot-liikunnassa/eriarvoisuuden-kasvot-liikunnassa-artikkelikokoelma.pdf
https://www.liikuntaneuvosto.fi/wp-content/uploads/2020/10/Koronapandemian-vaikutukset-vaeston-liikuntaan-paivitetty-23.11.2020.pdf
https://www.liikuntaneuvosto.fi/wp-content/uploads/2020/10/Koronapandemian-vaikutukset-vaeston-liikuntaan-paivitetty-23.11.2020.pdf
https://doi.org/10.1136/bmjsem-2020-000850
https://doi.org/10.1136/bmjsem-2020-000850
https://doi.org/10.1080/16184742.2021.1993952
https://data.europa.eu/doi/10.2766/483047
https://data.europa.eu/doi/10.2766/483047
https://europa.eu/eurobarometer/surveys/detail/2164
https://doi.org/10.1111/bjhp.12497
http://urn.fi/URN:978-951-51-4920-6
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.1080/17430437.2017.1389056
https://www.jyu.fi/sport/fi/liikunnan-yhteiskuntatieteet/tiedostot/suomi-liikuntapaikkapalvelut-ja-tasa-arvo.pdf


www.jyu.fi/sport/fi/liikunnan-yhteiskuntatieteet/tiedostot/suomi-liikuntapaikkapalvelut-ja-tasa-arvo.pdf [Accessed 2 
Aug 2022].

Toger, M., et al., 2021. Mobility during the COVID-19 pandemic: a data-driven time-geographic analysis of 
health-induced mobility changes. Sustainability, 13 (7), 4027. doi:10.3390/su13074027

Vaattovaara, M., et al., 2018. Experience of a preventive experiment: spatial social mixing in post-world war ii housing 
estates in Helsinki, Finland. In: D.B. Hess, T. Tammaru, and M. van Ham, eds. Housing estates in Europe: poverty, ethnic 
segregation and policy challenges. Cham: Springer Open, 215–240 The Urban Book Series. doi:10.1007/978-3-319- 
92813-5_10

Vehkakoski, K. and Salmikangas, A.-K., 2021. Ketkä omistavat liikuntapaikat? [Who are the owners of sports facilities?]. 
Kuntatekniikka, 76, 3. Available from: https://kuntatekniikka.fi/lehtiarkisto/03-2021/26-65 [Accessed 8 Dec 2021].

Venter, Z.S., et al., 2020. Urban nature in a time of crisis: recreational use of green space increases during the COVID-19 
outbreak in Oslo, Norway. Environmental research letters, 15 (10), 104075. doi:10.1088/1748-9326/abb396

Volf, K., et al., 2022. Evidence of the impact of sport policies on physical activity and sport participation: a systematic 
mixed studies review. International journal of sport policy and politics, 1–16. doi:10.1080/19406940.2022.2127835

Walseth, K. and Fasting, K., 2004. Sport as a means of integrating minority women. Sport in society, 7 (1), 109–129. doi:10. 
1080/1461098042000220218

Wang, J., et al., 2021. Moderation effect of urban density on changes in physical activity during the coronavirus disease 
2019 pandemic. Sustainable cities and society, 72, 103058. doi:10.1016/j.scs.2021.103058

Watson, K.B., et al., 2021. Cross-sectional study of changes in physical activity behavior during the COVID-19 pandemic 
among US adults. International journal of behavioral nutrition and physical activity, 18 (1), 1–10. doi:10.1186/s12966- 
021-01161-4

Wilke, J., et al., 2021. A pandemic within the pandemic? physical activity levels substantially decreased in countries 
affected by COVID-19. International journal of environmental research and public health, 18 (5), 2235. doi:10.3390/ 
ijerph18052235

World Health Organization. 2020. Health inequity and the effects of COVID‑19: assessing, responding to and mitigating the 
socioeconomic impact on health to build a better future. WHO Regional Office for Europe. Available from: https://apps. 
who.int/iris/bitstream/handle/10665/338199/WHO-EURO-2020-1744-41495-56594-eng.pdf [Accessed 13 Dec 2021].

Yle. 2021. Yle Uutiset [Yle News]. Yle Uutiset. Available from: https://yle.fi/uutiset [Accessed 2 Feb 2022].
Zacheus, T., Koski, P., and Mäkinen, S., 2011. Naiset paitsiossa? – maahanmuuttajanaisten liikunnan tunnuspiirteitä 

Suomessa. Liikunta & Tiede, 48 (6), 63–70.
Ziglio, E., Azzopardi-Muscat, N., and Briguglio, L., 2017. Resilience and 21st century public health. European journal of 

public health, 27 (5), 789–790. doi:10.1093/eurpub/ckx116

20 I. VIRMASALO ET AL.

https://www.jyu.fi/sport/fi/liikunnan-yhteiskuntatieteet/tiedostot/suomi-liikuntapaikkapalvelut-ja-tasa-arvo.pdf
https://doi.org/10.3390/su13074027
https://doi.org/10.1007/978-3-319-92813-5_10
https://doi.org/10.1007/978-3-319-92813-5_10
https://kuntatekniikka.fi/lehtiarkisto/03-2021/26-65
https://doi.org/10.1088/1748-9326/abb396
https://doi.org/10.1080/19406940.2022.2127835
https://doi.org/10.1080/1461098042000220218
https://doi.org/10.1080/1461098042000220218
https://doi.org/10.1016/j.scs.2021.103058
https://doi.org/10.1186/s12966-021-01161-4
https://doi.org/10.1186/s12966-021-01161-4
https://doi.org/10.3390/ijerph18052235
https://doi.org/10.3390/ijerph18052235
https://apps.who.int/iris/bitstream/handle/10665/338199/WHO-EURO-2020-1744-41495-56594-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/338199/WHO-EURO-2020-1744-41495-56594-eng.pdf
https://yle.fi/uutiset
https://doi.org/10.1093/eurpub/ckx116


Appendices

Appendix A1. Operationalisation of the dependent variables. 

Original question Scale

Physical activity environment
Streets Have you been physically active on pedestrian streets, cycle paths, or roads 

during the previous seven days, for example walking, running or 
cycling?

Yes/No

Unbuilt nature In the previous seven days, have you been physically active in a forest or 
other unbuilt nature environment (e.g. forest/marsh/lake/ ice/ 
wasteland/meadow or similar)?

Yes/No

Indoor sport facilities In the previous seven days have you been physically active at indoor sports 
facilities such as school gyms, basketball courts, swimming pools, gyms, 
indoor activity parks or similar?

Yes/No

Built outdoor facilities In the previous seven days, have you been physically active at outdoor 
sports facilities such as walking or jogging trails, football fields, frisbee 
golf courses, outdoor gyms, parks or similar

Yes/No

Home environment How many times have you done fitness exercise in your home or yard in 
the previous seven days? Exercise can be, for example, muscle fitness 
training, indoor cycling, yard games, trampoline hopping or similar 
forms of exercise

0 None 
1 Once 
2 Two days 

a week 
. . . 
. . . 
6 Six days 

a week 
7 At least once 

per day
The impact of the pandemic 

on physical activity
Change Have the restrictions caused by the pandemic affected the total amount of 

your leisure-time physical activity?
1 Increased 

a lot 
2 Increased 

somewhat 
3 No change 
4 Decreased 

somewhat 
5 Decreased 

a lot 
6 I can´t tell
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