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Abstract

While the benefits of sports activity are well-documented, people remain reluctant to engage in it in selected
developed countries (including Middle and Eastern Europe). A comparison of empirical results indicates that the
reasons behind such behaviour are heterogenous and complex. As implied by the socio-ecological framework,
different spheres of life and the interactions between them matter. By using the results of a study on Polish
society conducted in 2015, Social Diagnosis, and a random forest model, we show the key demographic, socio-
economic characteristics and interactions between them in explaining the difference between engaging in sports
activity and not doing so. In particular, we identify three crucial variables: age, participation of other adults in
the same household in sports activity, and proclivity for restaurants, bars, pubs.
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Introduction

Sport is a common form of Leisure Time Physical
Activity (LTPA), which has been shown (Eime et al.,
2015; Thiel et al., 2018) to bring many health
benefits and contribute to combatting the pandemic
development of non-communicable diseases. In the
last ten years, public health researchers have paid
significant attention to physical activity (PA)
determinants including sport activity (SA) (Kohl et
al., 2012). Mostly, they have analysed individual
factors such as gender, age, education, background,
needs and motivations (Allender et al., 2006;
Teixeira et al., 2012) and economic factors such as
socio-economic status (Bauman et al., 2012;
Beenackers et al., 2012) time budget and human
capital (Downward, 2007; Hallmann et al., 2012).
There is a general consensus that a high socio-
economic position (including, occupational position,
income and education level) positively correlates
with higher LTPA. They argued that in most
European countries, participation in sport decreases
with age, that it is more often practised by men and
people living in urban areas (Hoekman et al., 2017).
They found that psychosocial factors such as
knowledge, attitudes, beliefs and social support can
influence people’s behavioural changes (Conner &
Sparks, 1996; Hawley-Hague et al., 2014). For
example, the social environment (and especially
social networking) can influence the SA of
community members by replicating the behavioural
patterns of influential people from networks of
friends, families, peer and cultural groups
(Christakis & Fowler, 2013; Datar & Nicosia, 2018;
Yu et al., 2011).

There are also reports that indicate the opposite.
For example, that it is the inhabitants of rural areas
(Hoekman et al.,, 2017) and women (e.g. in
Denmark and the Netherlands they are more active
in sport, that the family can reduce men’s
participation in sport (Grima et al., 2017), and that
sport takes up an increasing proportion of older
people (Breedveld & Hoekman, 2011). This
suggests that the set of determinants for SA,
representing the behavioural determinants
regarding its undertaking may be strongly
dependent on the specificity (demographic, health,
social, economic, institutional) of the surveyed
community. The greater the value of empirical
analyses conducted on different communities, both
from the practical (for policy design) and theoretical
(for wunderstanding the processes leading to
engaging or not engaging in SA) point of view. It
therefore begs the question whether the existing
evidence base to support the PA promotion policy
provides an adequate understanding of the reasons
for undertaking it or not. This uncertainty is
confirmed by Ding et al. (2020), who, based on the
2012 and 2016 Lancet PA series, point to major
knowledge gaps regarding PA Research, including
mixed empirical evidence and dependence of results
on selection of variables and their interactions. They
emphasize the need for in-depth analyses- taking
into account the multilevel relationships between
individuals and their environment (as also indicated
by other researchers (Ding et al., 2020; World
Health Organization, 2018). After all, a number of
factors concentrated in a holistic environment can
influence a given behaviour, whether people are
active in sport or not (Biernat et al., 2020).
According to the socio-ecological approach
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(Bronfenbrenner, 1979), the process that
determines health behaviours is complex and
includes intrapersonal, interpersonal and

environmental factors. Every behavioural impact
potentially interacts across these different factors
(Sallis et al., 2008). Understanding such multilevel
relationships will help to identify (from people’s day-
to-day environment) factors that may act as
barriers or amenities for PA. It will also serve to
identify population patterns of participation in sport
(Stokols, 1996) which can be used as a basis for
strategic policy planning or as leverage to change
existing programmes and achieve desired results
(Eime et al., 2015; Rowe et al., 2013).

The aim of our study, based on the socio-
environmental framework recently applied in health
and PA research (Hoekman et al., 2017) is to
identify the key factors that coexist with the
participation of Poles in sport. We want to look for
interactions between these variables and build
“socio-demographic” profiles that determine the
likelihood of participation in sport.

Materials

We supplemented the dataset with measures of
sports infrastructure availability based on the
Statistics Poland dataset on sports facilities, by
calculating the number of particular facilities per
capita in the subregion (NUTS, Classification of
Territorial Units for Statistics, 3 level) where each
respondent lived during the period when the SD
survey was conducted. (Statistics Poland, 2014).

We used a random subsample of 20% of all
observations (n=4,449) from SD dataset wave 2015
as a training data set for modelling and we took the
remaining 80% (n=17,671) as a test set for
validation purposes and to compare the tested
methods.

Our operational definition of SA in the analysis that
follows stems directly from the question used in the
SD survey. The (multiple choice) question was ‘Do
you practice any sport or PA?:" and the set of
possible answers: 1. no, I do not practice any sport
or PA; 2. aerobics; 3. running/jogging/Nordic
walking; 4. gym; 5. cycling; 6. skiing or other
winter sports; 7. swimming; 8. football or other
team sports; 9. yoga; 10. martial arts; 11. another
sport or type of PA. The total set of observations (n
= 22,120) comprises the respondents that
answered the above question and had no missing
values for the variables constructed as described in
Appendix 1.

Methods

In order to identify important variables for the
participation of Poles in sport and to determine
population profiles, SA probability modelling was
carried out using two classification trees (cTree,
pCART) and a random forest (rF). The article
describes in detail the results of the Pruned
Classification and Regression Tree (pCART), which

was selected as the best estimation method based

on the

largest area under the ROC (receiver

operating characteristic) curve. Other model results
are presented in appendices 2 (cTree) and 3 (rF).

Since SD is a complex study with broad number of
variables, we based the preliminary selection of
inputs to the models on theoretical framework
comprising 4 groups of factors (figure 1):

1.

Individual factors (age, BMI, dissatisfaction
with health, joie de vivre, loss of libido,
years of education completed, English
language, occupational group, time spent
working, time spent commuting, having as
much energy as ever to work).

Intrapersonal factors (acquaintances met
regularly, family members met regularly,
number of friends, number of social
meetings last month, number of
entertainment facilities visited last month,
number of restaurants etc. visited last
month, marital status, household ratio of
adults sport activity, household income last
year, size of the living space, mobile phone,
household income, number of children
(age: 0-4) in the household, number of
adu‘ﬂ’@ﬁrﬁﬁ@ﬂéd§é}ﬁﬁ@§1 on The Social Diagnosis (SD
Organisational factors (number of sports
facilities of different types, related to the
population in the subregion inhabited by the
respondent).

Community factors (size class of living area
of the household, work for local society,
membership of organisations).

Community factors

(cultural, walues, norms, relationships
amang organizations)

Organizationalfactors

(sports infrastructure)

Intrapersonalfactors

(social support including family,
group and friendship networks,
lifestyle, household resources)

Individualfactors

(individual features,
knowledge, attitudes,
behavior, self-concept)

Figure 1. Adapted version of the socio-ecological
model of sport activity determinants

All

the figures
abbreviated

presenting the results use
names of the above-mentioned

variables. A specific description of the variables
describing all the factors can be found in Appendix
1. Due to the large number of variables we only list
variables shown in figure 3, supplementary figure 1
or supplementary figure 2 - the scope of variables
used as inputs was broader. In particular, it also
included variables describing: gender, happiness

with

life, satisfaction with income, volunteering,

general trust, participation in elections, number of
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older children in the household, involvement of
children and adolescents in sports activity, father’s
education level, abuse of alcohol, recreational drug
use, being vegetarian, smoking, having books in the
household, not having a washing machine, being
retired, being unemployed, working full time, being
an entrepreneur, being self-employed, spending
time caring for members of family, meeting friends,
having physical problems, having headaches,
sweating problems, breathing problems,
palpitations, body aches, shivers, bladder problems,
constipation, nosebleeds, blood pressure issues,
fatigue unconnected with work, and number of sport
facilities of various types, per capita, in a given
subregion).

Figure 2 shows the ROC curves for the Conditional
Inference Tree (cTree), pruned classification and
regression tree (pCART) and Random Forest (rF)
respectively.

10

True positive rate:

clree
# pruned tree
random farest

00 02 04 06 08

0.0 02 04 08 08 1.0

False positive rate

Figure 2. Comparison of sensitivity and specificity
in different models

The area under the ROC curve presented on figure 2
is defined as AUC. The values of this measure for
the three compared models are presented in Table
1, as well as the results of the PCC (percentage of
observations correctly classified) estimation.

Table 1. Accuracy measure

Classification method PCC AUC

Condititonal Inference Tree 0.73 0.71

Pruned Tree 0.75 0.72

0.76 0.67

Note: PCC - percentage of observations correctly
classified, AUC - area under curve

Random Forest

Table 1 shows that the random forest method (rF)
has the highest accuracy, because about 76% of the
observations were correctly classified, i.e. 3 p.p.
more than for a single classification tree (ctree).
Nevertheless, in terms of the AUC criterion, the
pruned classification and regression tree (pCART)
proved to be the best, with the field under the ROC
curve being 0.72 and the rF having the lowest
value.

The Pruned Classification and Regression Tree is
based on a recursive node-splitting algorithm that
minimises the measure of diversity in the nodes
(Hastie et al., 2009). The rpart function from the
party package was used for this purpose (Hothorn
et al., 2020). Details are shown in appendix 4. Due
to the risk of overfitting the model, the initial tree
was truncated after the generation of the initial
tree.

A pCART tree of optimal complexity is shown in
Figure 3. The nodes (which are not leaves) contain
the conditions for a sample split. The observations
that meet the split condition set in the node move
to the left descendant and the others to the right
descendant. The leaves contain information on the
most numerous category and the distribution of SA.
By categorising information about the created split
paths into groups with different SA probability
levels, Table 2 was developed, which presents a
detailed description of the profiles presented in
Figure 3.

Results

The analysis conducted using a pruned Classification
and Regression Tree (Figure 3) shows that three
factors were fundamental when differentiating
active and inactive people in Poland in 2015: use of
restaurants, bars or pubs at least once in the
previous month, percentage of other household
members engaging in SA and age.

First of all, those frequenting restaurants, bars or
pubs were more likely to be involved in SA (63%
involvement in SA among those using restaurants
etc. vs. 25% among non-users).

Secondly, SA was more often undertaken by
respondents who declared a higher share of the
remaining adult members of their household
involved in SA. Therefore, as shown on the left side
of Figure 3, 45% of respondents not using
restaurants etc. participated in SA if at least 29% of
other adults from their households also participated
in SA. On the other hand, among respondents who
did not use restaurants etc., but for whom less than
29% of other adults in their households participated
in SA, only 17% participated in SA.

On the other hand, as shown on the right-hand side
of Figure 3, among people using restaurants etc.
and over the age of 40, the percentage of
involvement in SA was 69% - provided that 83%
percentage other adults in the household
participated in SA (profiles 12). On the other hand,
if less than 83% of other adults in the household
participated in SA, then only 43% of respondents
aged 40 and over who used restaurants were
engaged in SA.
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Figure 3. Classification tree from the pruned Classification and Regression Tree (pCART) model based on the

training data set.

The right-hand side of Figure 3 shows that among
people using restaurants etc. under 39 years old, as
many as 81% were involved in SA if at least 10% of
the remaining adults from their households were
involved in SA (profiles 11). On the other hand, if
the SA of the remaining adults in the household was
low (below 10%), only 61% of respondents aged 39
and under who frequent restaurants, etc., were
involved in SA.

Thirdly, as a rule, the higher the age, the fewer the
people involved in SA. The left side of Figure 3
shows that this variable was important for people
not going to restaurants etc., along with a low SA
for other adults in the household (below 29%). In
this group, as many as 67% of people under 21
years of age were involved in SA in (profile 2),
whereas among older people (from 21 years of age)
this figure fell to just 16% (profile 1).

The left side of Figure 3 also shows that as many as
71% of people under 40 years of age who do not go
to restaurants etc. were involved in SA but the SA
involvement of other adults in the household was
high (from 29%; Profile 3). At the same time, only
37% of people aged 40 and over were involved in
SA if they did not frequent restaurants but a
significant proportion of other adults from their
households were involved in SA (from 29%).

The right side of Figure 3 shows that among the
people going to the restaurant etc., 71% of people
under 40 years of age and only 51% of people over
40 years of age were involved in SA.

The conclusion about the key role of the three
described variables is confirmed by the results of
the analysis conducted using a random forest
(appendix 3). The key role of the latter two
variables is confirmed by the analysis carried out
using a conditional inference tree (appendix 2). Due
to the complexity of the relationships between the
individual variables, the subsequent section of the

description focuses on the final profiles (leaves of
the tree) and not the subsequent variables (nodes).
Based on pCART analysis, 19 respondent profiles
were developed - ranked according to the
probability of whether observations will be classified
as being involved in SA (Table 2).

Profile 1 covers the most numerous group of Poles
(almost 48% of all respondents). The probability of
SA in this group is one of the lowest - just 16%.
These are people aged >20 who have not been to a
restaurant, bar or pub in the last month, for whom
the percentage of people active in sports in the
household is less than 29%.

The lowest (in the whole sample) probability of SA
(7%) is characteristic of people from profile 17 (1%
of all respondents). These are people aged 66 and
over who have not undertaken any activity for the
benefit of the local community in the last two years
and the percentage of people active in sports in
their household was less than 83%. However, they
were in a restaurant, bar or pub and in a cinema,
theatre or concert during the last month.

In contrast to the described groups are people from
profiles 6 and 11. The highest probability of SA
(89%) is among Poles from profile 6 (1% of all
respondents). This includes people aged >40 years
who still have a healthy libido. The percentage of
people active in sports in their household is higher
than 71%, and the number of friends met regularly
during the year is higher than 12. These people
have not been to a restaurant, bar or pub in the last
month.

For Poles in profile 11 (9% of all respondents), the
SA probability is 81%. These are people who are <
40 years old and who have been to a restaurant,
bar or pub in the last month. The percentage of
people active in sports in their household is higher
than 10%.
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Table 2. Profile description based on the pCART including the probability of SA and distribution of observations

Profiles

% of
observations

Probability of
SA
(declining)

Characteristics of the persons examined

1%

89%

Persons aged = 40 who have not been to a restaurant, bar, pub in the last month,
for whom the percentage of people active in sports in the household is > 71%,
who still have a healthy libido and the number of friends met regularly during the
yearis > 12

11

9%

81%

Persons aged <40 years who have been to a restaurant, bar, pub in the last
month, for whom the percentage of people active in sport in the household is
>10%

10

2%

72%

Persons aged =40 who have not been to a restaurant, bar, pub in the last month,
for whom the percentage of people active in sports in the household is > 71%,
who still have a healthy libido, the number of friends met regularly during the
year is < 12, the percentage of treadmills/ per capita in its region is =0.054 and
the percentage of basketball pitches < 0.29

4%

71%

Persons aged <40 years. who have not been to a restaurant, bar, pub in the last
month, for whom the percentage of people active in sports in the household is
>29%.

19

1%

71%

Persons aged 40-66 who have been to a restaurant, bar, pub, cinema, theatre or
concert in the last month, for whom the percentage of people active in sports in
the household is < 83%, who have not undertaken any activity for the benefit of
the local community in the last 2 years, and the percentage of swimming pools in
the region / per capita is <0.26

12

4%

69%

Persons aged =40 years who were in a restaurant, bar, pub in the last month, for
whom the percentage of people active in sport in the household is 283%

1%

67%

Persons aged <21 years who have not been to a restaurant, bar, pub in the last
month, for whom the percentage of people active in sport in the household is <
29%

15

2%

67%

Persons aged =40 years who have been to a restaurant, bar, pub in the last
month, for whom the percentage of people active in sports in the household is <
83%, who have been active in the local community in the last 2 years

13

8%

65%

Persons aged <40 years, from a professional group other than 6 and 7 according
to ISCO, who have been to a restaurant, bar, pub in the last month and for whom
the percentage of people active in sport in the household is < 10%

1%

60%

Persons aged =40 years, from the professional group 2.3.9 according to ISCO,
who have not been to a restaurant, bar, pub in the last month, for whom the
percentage of people active in sports in the household is > 71%, who still have a
healthy libido, the number of friends regularly met during the year is < 12, the
percentage of treadmills per capita in the region is < 0.054

18

1%

38%

Persons aged 40-66 who have been to a restaurant, bar, pub, cinema, theatre or
concert in the last month, for whom the percentage of persons active in sports in
the household < 83% who have not carried out any activity for the benefit of the
local community in the last 2 years and the percentage of swimming pools in the
region/ per capita is 20.26

0-1%

33%

People aged 240 who have not been to a restaurant, bar, pub in the last month,
still have a healthy libido, for whom the percentage of people active in sports in
the household is > 71%, the number of friends regularly met during the year is <
12, the percentage of treadmills per capita in the region is 20.054 and the
percentage of basketball pitches >0.29

14

1%

33%

Persons aged <40 years, from professional groups 6 and 7 according to ISCO,
who were restaurants, bars, pubs in the last month, for whom the percentage of
people active in sport in the household is < 10%

2%

32%

Persons aged =40 years, from the professional group 1,4,5,6,7,8,10 according to
ISCO, who were not restaurants, bars, pubs in the last month, who still have a
healthy libido, for whom the percentage of people active in sports in the
household is > 71%, the number of friends regularly met during the year is < 12,
and the percentage of treadmills per one inhabitant in the region is < 0.054

16

5%

28%

Persons aged =40 years who have been to a restaurant, bar, pub in the last
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month

month, for whom the percentage of people active in sports in the household is <
83%, who have not carried out any activity for the benefit of the local community
in the last 2 years and have not been to a cinema, theatre or concert in the last

5 2% 22%

Persons aged =40 years who have not been to a restaurant, bar, pub in the last
month, for whom the percentage of people active in sports in the household is >
71% and who have completely lost interest in sex

4 6% 21%
29%-71%

Persons aged =40 years who have not been to a restaurant, bar, pub in the last
month, for whom the percentage of people active in sport in the household is

1 48% 16%

Persons aged =21 who have not been to a restaurant, bar, pub in the last month,
for whom the percentage of people active in sport in the household is < 29%

17 1% 7%

Persons aged =66 who have been to a restaurant, bar, pub, cinema, theatre or
concert in the last month, for whom the percentage of people active in sport in
the household is < 83% and who have not carried out any community activities in
the last 2 years and last month

Note: ISCO (ISCO - International Standard Classification of Occupations, 2008); 1 Public authorities, senior officials and
managers; 2 Specialists; 3 Technicians and other associate professionals; 4 Clerical workers; 5 Service and sales workers; 6
Farmers, horticulturists, foresters and fishermen; 7 Industrial and artisan workers; 8 Plant and machine operators and

assemblers; 9 Simple workers; 10 Armed Forces

Discussion

The aim of this study was to identify the key factors
that determine the participation of Poles in sport
and to define the profiles of the respondents - in
terms of their likelihood of participating in sport. In
order to include a wide range of variables (from
different spheres of human life) and recognise the
importance of dynamic, multi-directional influences
between people and their living environment, we
applied a social and environmental approach. The
results obtained may be of great importance for
shaping pro-health policy (McLeroy et al., 1988;
Stokols, 1996).

The first thing that came to our attention was that
either Poles are active (SA probability was 60% and
more) or not (SA probability — 38% and less).
These percentages can be interpreted as SA
probabilities for a given profile. There were no cases
between these ranges. From this perspective, the
lack of profiles with probabilities close to 50% is a
positive result. It means that no profile has been
constructed for which engagement or non-
engagement in SA are equally probable events.
What is more, it allows to distinguish - with an
(unweighted) average for the whole SA sample of
37% - profiles with exceptionally frequent SA (6
and 11 - covering 10% of observations in total),
profiles with a high share in SA (10, 3, 19, 12, 2,
15, 13 and 8 - covering 23% of observations in
total), profiles with a close to average share in SA
(18, 9, 14, 7 and 16 - covering 10% of
observations in total) and profiles with a low share
in SA (5, 4 1 and 17 - covering 57% of
observations in total). This gives some indication to
decision-makers to pay attention to radically
different behaviours in different social groups.

On the one hand, we have a 10% “sports elite”
(profiles 11 and 6) - younger people, probably from
the modern upper-middle-class (which shall be
discussed in more detail later) and older people who

are very active socially and in life. On the other
hand, there are people with very low participation in
SA (profile 5, 4, 1 and 17), including: (1) after 66
years of age, (2) at the age of 40 - using restaurant
services to a lesser extent, with less life activity, (3)
from households with low participation in SA.
Between these extremes, profiles with an average
SA level can be identified (18, 9, 14, 7 and 16).
These include mainly people over 40, including
those working in traditional sectors of the economy,
with a lower frequency of interpersonal contact, who
are less often involved in social activities and from
households with low participation in SA.

Our analysis suggests that the SA of Poles may be
subject to a set of sociodemographic variables. One
ought to bear in mind that, especially for nodes
other than the root note or the two top internal
nodes (i.e. except for restaurants, household
engagement in SA and age of the respondent), the
selection of variables relies not only on the choice of
specific method of estimation (i.e. type of tree), but
also on the (random) selection of observations for
the estimation sample. In particular, some variables
(especially those describing different types of sports
facilities subregionally) tend to be substitutes for
each other for slightly different subsamples or trees.
They do, however, represent underlying factors that
coincide with SA. Therefore, indirect interpretation
might be more relevant than attempts to relate
them to SA directly.

At the first level of the classification tree appears a
key factor for explaining the SA of Poles, i.e. visiting
a restaurant/bar/pub during the last month. This
may be connected, first of all, with changes taking
place within society, i.e. moving away from the
traditional family day model and eating out in the
so-called “city” - especially for a specific group of
people, i.e. : (1) with a fairly high socio-economic
status, with disposable income and enjoying life; (2)
reserving time, for example for SA. This may
indirectly indicate the relationship of SA with a
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metropolitan, modernist lifestyle. Namely, it is
common for households to substitute household
production with market services. This includes
cooking and catering services (Been et al., 2015).
The inclination to choose various ways to satisfy a
basic need (food) depends, inter alia, on
remuneration and the hourly rate of pay, which
affects the valuation of leisure time and the relative
prices of market services (Becker, 1965). In other
words, the development of the range of market
services has enabled sufficiently wealthy households
to substitute home production, while allowing them
to devote more time to professional work or leisure
activities, including sport. In recent years, there
have been reports concerning the inclusion of SA in
the lifestyle of people previously unrelated to it,
associated with modern sectors of the economy
(Muniowski, 2018).

Secondly, it may be a result of the fashionable trend
for watching sports broadcasts in public places (e.g.
in cafés) and sharing sports emotions with friends,
which may affect the social integration of people
with similar interests, building relationships and
mutual influence of active leisure patterns
(Strzeminska et al., 2012). It is also consistent with
the results of research - e.g. in the UK - showing
that people who consume alcohol are significantly
more often involved in sports/physical activity
(Downward & Riordan, 2007). Finally, this may be a
result of such premises being transformed into so-
called “third places” (Strzeminska et al., 2012),
which - alongside “first” places (private homes) and
“second” (i.e. a public area) - build an interactive
space, providing an opportunity for people to join
forces in different areas of life and “full of life”
throughout the day. In the morning they are offices
for professionals (who set up their mobile offices in
cafés), while in the evenings they turn into music
clubs, workshops or game rooms. There are more
and more such places in Poland. They include sports
cafés (Dotzycka, 2017). They go beyond the role of
a catering establishment and create an environment
that is a source of authentic energy, in which
further actions are planned and move from “being”
to “co-creating” subsequent events (Strzeminska et
al., 2012). Cafes/restaurants/pubs, which are
located in shopping malls, have an important place
within the locality. There, sports attractions are not
only limited to a fitness club or a climbing wall. The
best shopping malls in the world have bowling
alleys, ice rinks, extreme sports centres, ski slopes
and aqua parks with waveforms for surfers (Colliers
International, 2017). This can foster a specific,
sporting active lifestyle (especially in larger cities).
Of course, the most numerous group of regulars
and activists are young adults (Strzeminska et al.,
2012). The energy and creativity of this group is
most strongly influenced by the activity of
metropolitan cafés. Furthermore, cafés — with their
game corners - are also an attractive space for
parents with children. The multi-generational
landscape of the guests of these premises is
completed by seniors, who have started to discover
them as a space for various activities, e.g.
connected with Third Age Universities. The windows

of many Warsaw cafes feature “seniors-friendly”
stickers, awarded as part of the Society of Creative
Initiatives campaign.

The identification of the decision tree clusters also
shows that participation in SA depends (apart from
visiting restaurants/bars/pubs) on several other
factors. These include both individual factors (i.e.
age, occupation, libido) and intrapersonal factors
(i.e. percentage of people active in sports in the
household, number of regular friends) and
organisational factors (i.e. number of sports
facilities per capita in the sub-region) and
community factors (i.e. activity for the local
community and visiting cinemas/theatres/concerts).
More specifically, the relevant determinants of SA
vary depending on the context under consideration
(from the associated variable) and offer different
behavioural outcomes, i.e. the probability of
undertaking SA. The analysis of interaction factors
revealed 19 possible profiles for Poles in terms of
this issue.

The highest probability of undertaking SA was in
profile 6 (89%) and 11 (81%). In the former, these
were people aged =40 years who still have a
healthy libido, for whom the percentage of people
active in sports in the household is >71% and who
have not been to a restaurant/bar/pub in the last
month, but the number of friends regularly met
during the year was >12. This indicates that
different environments can jointly influence the
formation of people’s behaviour - as confirmed by
other studies (Franzini et al., 2010; Sallis et al.,
2006). Downward and Rasciute (2016) show that
the SA of other household members contributes to
activation, and this effect is particularly strong for
women. (Downward & Rasciute, 2016). By
influencing each other and to some extent SA, they
can become moderators of this activity. Thus, it
may be that Poles aged =40 will only practice sport
if they are sexually active (the cause-effect
relationship is not clear) and if they have enough
time and proper organisation of family life.
However, the key relationship of personal SA with
that of household members may also result from
the need to maintain an appropriate work-life
balance in terms of the household. What we mean
here is to provide members of the household with
adequate resources for engaging in activities other
than those directly related to work or household
duties (including material resources and time).

The available literature does not support the
conclusion that people aged =40 years will only play
sports if they are sexually active and have enough
time and proper organisation of family life. The
evidence base in this regard is small and
inconsistent. However, there is evidence of the links
between these factors and SA. Salvador et al.
(Salvador et al., 2009), for example, point to the
role of family and friend support in this issue, and
Prins et al prove that this support can go beyond
motivation and reflect actual action (Prins et al.,
2010). The physical activity of those in the
immediate environment can be conducive to
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imitation (Gallagher et al., 2010), especially if the
people involved are strongly connected (McMurdo et
al., 2012).

Profile 11, with the second highest probability of
undertaking SA, features Poles aged <40 years,
who visited a restaurant/bar/pub in the last month
and for whom the percentage of people active in
sports in the household was =210%. This confirms
the previously discussed phenomenon that so-called
“third places” may constitute an important
interactive space - especially for young adults
(twenty-something age group) (Strzeminska et al.,
2012) who do not have family support. If it were
not for this type of relationship, it is not known
whether these people would take up sport. This
conclusion is also supported by the fact that profile
1 (with one of the Ilowest probabilities of
undertaking SA - 16%) includes people aged >21
who have not been to a restaurant/bar/pub in the
last month.

The least active in sports were Poles from the 17th
profile (SA probability — 7%). They were =66 years
old, had not visited a restaurant/bar/pub or
cinema/theatre/concert in the last month, and the
percentage of people active in sports in their
household was <83%. Furthermore, these people
have not carried out any activities for the benefit of
the local community in the last 2 years. This
indicates that the behaviour of older people depends
not only on individual predecessors or physical
environment (Fishbein, 2000; Kremers et al.,
2006), but also on community factors. According to
research, such factors play an important role in
shaping people’s awareness and influencing their SA
(Sallis et al.,, 2006). The social environment
determines values, norms, behaviour, and thus
influences action (Tyszka, 1993). Social networks,
which form as a result of social life, build social
capital, which is proven to be conducive to PA
(Lechner & Downward, 2017). In our opinion,
community factors such as visiting a
cinema/theatre/concert or a restaurant/bar/pub,
and acting for the benefit of the local community,
can act as mediators or SA effects (as indicated by
(Skrok et al.,, 2019). The mere provision of
recreational and sports infrastructure — despite the
fact that it is an important SA condition (Nathan et
al., 2014)- may not be enough to keep seniors
active (Giles-Corti & Donovan, 2003). In other
words, outdoor gyms, bicycle paths, etc. will be
used more often if the social environment supports
this project - as the literature confirms (Franzini et
al., 2010). According to Boulton et al. (2018), the
social element of engaging in activities was found to
be an important motivator to adhere to PA (Boulton
et al., 2018). In the case of the elderly, this is
greatly facilitated by living in districts with a wide
range of cultural and entertainment attractions on
offer (Nathan et al., 2014).

The aforementioned sports and recreation
infrastructure is an SA determinant, which is only
revealed in some cases (in groups of people over 40
years of age) and only at level 6 of the decision

tree. Thus, its potential importance is relevant for
only 8% of the sample and is conditioned by other
factors. It is not significant for Poles, for whom the
probability of SA is <32%. On the other hand, it is
important for the active ones, i.e. from the following
profiles: 10, 19, 8, 18, 9 and 7 (where the
probability is 72%; 71%; 60%; 38%; 33% and
32% respectively). This confirms previous reports
by Dishman et al (1985), according to which active
people are twice as likely as inactive people to claim
that more availability of sports facilities would
increase their participation in PA (Dishman et al.,
1985). Nevertheless, studies so far provide
evidence that there is a link between taking up
sport and the perceived and objectively measured
availability of sports and leisure facilities (Davison &
Lawson, 2006) and that infrastructure is not
essential to the growth of PA (Ferreira et al., 2007;
Van Der Horst et al., 2007).

The fact that sports infrastructure reveals itself as
an important variable only among people >40 years
of age may result from the fact that, as Biernat and
Pigtkowska (2018) write, current sports facilities
seem to be aimed at young, athletic people (Biernat
& Pigtkowska, 2018). Adults do not feel like they
are being addressed. Besides, for young people,
sports infrastructure is not so important (the
opportunities to participate in SA are created
organically, according to their needs and fashions
for specific sports).

Our results show that the presence of infrastructure
is not a direct factor that affects the SA of people
aged >40 vyears. Other variables also play an
important role in this process, for example the
percentage of people active in sports in the
household. This fact was previously pointed out by
other researchers (Giles-Corti & Donovan, 2003).
Among others, they demonstrated that mediators
between sport facilities and SA may include attitude
and intentions that perception of accessibility can
be the result of cognitive interpretation and
processing (van der Horst et al., 2010).

The last significant variable in the model was
membership of a professional group. We cannot
fully confirm a known correlation (Biernat &
Pigtkowska, 2018; Grima et al., 2018) - that
people with a higher professional status have a
higher probability of SA. On the other hand, we can
state that Poles from occupational group 6 and 7
(according to ISCO - farmers, horticulturists,
foresters and fishermen, as well as industrial
workers and craftsmen), are among those with a
low probability of participating in sport (profile 14
and 7 - 33 and 32% respectively), which has been
proven previously (Biernat et al., 2017). Analysis of
the decision-making tree has shown that community
factors are important in this respect, including,
among others, visiting a restaurant/bar/pub in the
last month and intrapersonal factors, including the
number of friends regularly met during the year and
the percentage of people in the household who are
active in sport. This indicates that these factors
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have the possibility to inspire changes in the
behaviour of people in these groups.

Strengths and limitations

The strength of our study is that it is based on
Social Diagnosis (SD), which has the advantages of
a relatively large, representative sample and an
extensive set of socio-economic indicators. The
multilevel structure of SD gave the possibility to
calculate variables in the household, including, as it
turns out, the crucial percentage of other adults
active in sports. The analysis using random trees
allowed for the selection of the most important
factors and identification of interactions between
them. This, in turn, made it possible to build a
(simultaneously complex and concise) picture of SA
in Poland. The estimation of alternative models
(cTree and random forest) and fine-tuning of
parameters, on the one hand, made it possible to
choose the best possible representation of the study
results and, on the other hand, to carry out a
robustness check regarding the weight of individual
variables in explaining activity (i.e. their hierarchy)
and assessing model stability. The lack of an a priori
approach to defining interactions between the
variables also made it possible to obtain unexpected
results, for example, indicating the key role of
visiting restaurants, bars, pubs and the like, or the
absence of a gender-specific variable in the final
results.

The limitation of the test is the instability of its set
of variable parts. It is not possible to present in one
random tree. On the other hand, the use of a
random forest to solve this problem does not
facilitate the construction of a similar illustration. In
this sense, some of the results should be
interpreted indirectly. This is also influenced by the
lack of measures in the source survey (SD)
describing the availability of sports infrastructure
and the limited accuracy of information about the
respondents’ place of residence. For this reason, it
was only possible to sub-regionally assign a
measure of the availability of sports facilities (NUTS
3) to the respondents. Another limitation of the
survey is the lack of information about the volume,
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