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The present study aimed to analyze the probability of people’s responses about the impact of parks on
increasing physical activity in the community. Data was collected with park goers and a total of 427
participants responded to the structured questionnaire with a scale ranging from 1 (not at all) to 10
(totally). Data was analyzed using multilevel ordinal regression analysis considering the variability by
gender, civil state, distance from the park, education, age group, living time in the city, time spent by
the users in the park and wage. Participants presented similar probabilities of responses. There were
found tendencies of lower impact of the parks in older (> 60 years old) and single people as well as
in people living further from the parks (> 6km). The high probabilities of responses were for values
8,9 and 10. We can conclude people have a perception of the high impact of the parks on increasing
physical activity in the community. This study contributes to encourage stakeholders to act in favor
of public open spaces and to develop more action in the spaces that already exist.

Keywords: Exercise; Green space; Leisure activities.

RESUMO

O presente estudo teve como objetivo analisar a probabilidade de respostas das pessoas sobre o impacto dos
parques no aumento da atividade fisica na comunidade. Os dados foram coletados com frequentadores do
parque e um total de 427 participantes responderam ao questiondrio estruturado (escala que varia de 1 a 10).
Os dados foram analisados por meio de andlise de regressao ordinal multinivel considerando a variabilidade
por género, estado civil, distincia do parque, escolaridade, faixa etdria, tempo de residéncia na cidade, tempo
de permanéncia dos usudrios no parque e saldrio. Os participantes apresentaram probabilidades de respostas
semelhantes. Foram encontradas tendéncias de menor impacto dos parques em pessoas mais velhas (> 60
anos) e solteiras, bem como em pessoas que vivem mais longe dos parques (> 6km). As maiores probabilidades
Jforam de responder os maiores valores do questiondrio (valores 8, 9 e 10). Podemos concluir que as pessoas
tém uma percepedo do alto impacto dos parques no aumento da atividade fisica na comunidade. Este estudo
contribui para incentivar as partes interessadas a agir em prol dos espagos piiblicos abertos e desenvolver mais
agdes nos espagos jd existentes.

Palavras-chave: Exercicio  fisico; Espago verde; Atividades de lazer.

Introduction

ute to a reduction in violence, greater well-being of the

Physical inactivity is associated with several health
problems around the world. The World Health Orga-
nization (WHO) has set a goal of reducing physical
inactivity by 15% by the year 2030, as established i n the
Global Action Plan. Additionally, the WHO recogni-
zes the importance of parks, green and natural environ-
ments for people’s involvement in physical activities'.
The presence of public open spaces in cities has
been associated with several physical, social, emotional
and socioeconomic benefits. Places with little incivility,

good accessibility, good lighting and security contrib-

population and increase of physical activity>*. Studies
have also pointed to the relation between the distance
from parks and squares with the level of physical activ-
ity. People living closer to adequate spaces (preferably
green environments) have 3% to 5% the chances of be-
ing more physically active®*.

Governments have been encouraging the devel-
opment of natural environments for physical exercise
and the United States Center for Disease Control has
suggested prescribing exercise in parks as a strategy to
achieve this goal, involving families and communities,
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explained by ecological models for behavior change!”.
Due to the difficulties in public health, especially in
health promotion, international organizations have
highlighted the need to prioritize actions to promote
physical activity, increasing the availability, access and
quality of public places®, preferably with assistance/ex-
ercise prescription in these places and free of charge’.

Even with all these benefits in these places, there
is still little evidence to justify more robust invest-
ments by cities. Mexico had initiatives to prove how
much these spaces contributed to increasing the level
of physical activity of its population by physical ac-
tivity intervention in parks, which increase the parks
use as well as the levels of physical activity®. According
to Bedimo-Rung et al.” the benefits of implementing
physical activity interventions in parks go beyond di-
rect improvements in health, psychological and social
benefits. The connection of people with the environ-
ment, community and the possibility of getting togeth-
er with family must be included.

In some continents such as Asia, the prevention of
non-communicable diseases is a priority, especially in
reducing the population’s levels of physical inactivity,
using active environments and creating high-quali-
ty green spaces with prescription in parks®. However,
studies are still unable to establish causality between
having adequate spaces, the prescription of exercises
and an improvement in the perception of health and
general well-being. In the Brazilian context, parks have
been investigated in order to understand their context
and users. An investigation on parks, in a city locat-
ed in the south region of the country, has found that
people that go to park three times per week or more
had a higher perception of satisfaction, feeling of more
leisure opportunities, higher quality of life and gener-
al health'. Additionally, a revision demonstrated that
Brazilian parks enable improvement in quality of life,
especially when are near to people’s home and are well
cared by users and governments'?*.

The city of Criciima currently has three large parks,
strategically built to serve the macro regions of the city,
with accessibility to the entire population and with
free programs and actions to encourage physical ac-
tivity. However, based on our best knowledge, that is
no recent study on this context that enable us to bet-
ter understand if such context may influence people’s
physical activity. Thus, the present paper aimed to ana-
lyze the people’s perception on the impact of parks on
increasing physical activity in the community.

Methods

This paper is an observational study with a quantita-
tive approach performed with park goers in Criciu-
ma. After approval of the University of the Extreme
South of Santa Catarina Ethical Committee (number
5.607.106) the research was conducted in the three
major parks of the city (Parque das Nagdes Cincinato
Naspolini, Parque dos Imigrantes e Parque Municipal
Prefeito Altair Guidi). The first park to be built was
Parque das Nagdes Cincinato Naspolini, in 2011, in
the Préspera neighborhood. The second park was the
Parque dos Imigrantes, in 2019, in the district of Rio
Maina and, sequentially, in 2020, Parque Municipal
Prefeito Altair Guidi was built, located in the Pinhei-
rinho neighborhood. All three parks, summarily, have
sports and leisure facilities, for example, multi-sports
courts, outdoor gyms, walking/running tracks, bike la-
nes and playgrounds.

The data was collected based on a single question:
“In a scale of one (not at all) to 10 (totally), how much
do you believe that the parks implementation has con-
tributed to increase the community physical activity?”.
The decision to use a scale of 1 to 10 was to measure
large possibilities of response. In addition, participants
characteristics were also collected: gender (female and
male), civil state (single, marriage and other), distance
from the park (< 2.9 km, 3.0 km to 5.9 km and 2 6.0
km), education (elementary school, high school and
higher education), age group (= 17 y.0., 18 to 59 y.o. and
> 60 y.o0.), living time in the city (0 to 19 years and > 20
years), time spent by the users in the park (< 60 min, 60
to 120 min and > 120 min) and wage (1 to 3 minimum
wages and > 4 minimum wages).

Participants must be 14 y.o. or older and be a resi-
dent of Criciima city to be included in the research (in-
clusion criteria). All participants assigned the informed
consent as well as the informed assent (< 18 y.0.). Partic-
ipant that did not complete the questionnaire (exclusion
criteria) were excluded. A total of 440 responses were
collected. However, 13 participants did not respond all
questions and were excluded. Thus, the final data com-
prised a total of 427 responses. To analyze the response
probabilities, we run a multilevel ordinal regression
model (cumulative model) in a Bayesian framework*"®
and plotted the estimates. The use of multilevel regres-
sion models advances over traditional regressions (i.e.,
considers the data structure at just one level) by consid-
ering the nested data structure and the different sources
of variation (i.e., within and between groups)*.
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The use of ordinal models also lies on the structure
of the questionnaire, which our dependent variables
are peoples’ responses on ordinal categories. Lastly,
Bayesian methods allow for combining the known in-
formation before seeing the data (i.e., the prior uncer-
tainty concerning a parameter or hypothesis expressed
as a probability distribution) with what is learned
from the observed data (i.e., the likelihood of the data
conditioned on the parameter or hypothesis) to up-
date knowledge categories. The response probabilities
were estimated by gender, civil state, distance from the
park, education, age group, living time in the city, time
spent by the users in the park and wage. All predic-
tors were included as group level effects. The analysis
was performed using the “brms” package'” and plot-
ted using the packages “ggplo2”™® and “tidy”" in R*.
To interpret this analysis, is recommended to plot the
estimates and confidence interval in order to bring a
metric adjust of the data®

Results
Participant characteristics are described in Table 1. The
majority of the participants were male (51.5%), between
18-59 y.o. (86.7%), single (54.3%), with high school
completed (50.1%), receiving 1-3 minimum wages
(62.8%), living less than 20 years in the city (52.7%) and
with a distance to the park of more than 6.0 km (37.0%)
and spending between 60 - 120 min in the park.
Multilevel ordinal regression model was plotted
and it is presented in Table 1. Based on Figure 1, par-
ticipants did not respond 1 or 2, which were the lowest
possible responses, as well as 4. In addition, the higher
probabilities were for responding 8, 9 and 10. No sub-
stantial difference was verified in the group variables.
However, it is possible to observe people that are 60
y.o. or older have lowest probabilities of responding 10
(totally) than younger people as well as people living
more than six km from the park, compared to people
living near to the park. It means that these people have
a lower perception of the contribution of the parks
implementation on people’s physical activity. Addi-
tionally, married people have higher probabilities of
responding 10 (totally) than single people, meaning
that they have a higher perception of the contribution
of the parks on people’s physical activities.

Discussion
Aiming to analyze the probability of people’s responses
about the impact of parks on increasing physical acti-

Impact of parks
Table 1 - Participants characteristics (n = 427).

Variable S;uz;}z;e
Gender

Female 207 (48,5)

Male 220 (51,5)
Age group

<17 yo. 38(8,9)

18 - 59 y.o. 370 (86,7)

60 y.0. or more 19 (4,4)
Civil state

Single 228 (53,4)

Married 152 (35,6)

Other 47 (11,0)
Education

Elementary school 69 (16,2)

High school 214 (50,1)

Higher education 144 (33,7)
Wages

1 - 3 minimum wages 268 (62,8)

4 or more minimum wages 159 (37,2)
Living time in the city

0- 19 years 225 (52,7)

20 or more years 202 (47,3)
Distance

<29 km 140 (32,8)

3.0km-5.9 km 129 (30,2)

6.0 km or more 158 (37,0)
Time spent in the park

< 60 min 161 (37,7)

60 - 120 min 186 (43,6)

> 120 min 80 (18,7)

vity in the community, we find differences in the par-
ticipants responses. First of all, it is important to un-
derstand that the urbanization is advancing and there
is a need to build places with access to everyone. Urban
parks are excellent spaces with important potential for
improving the health of the population. However, the-
re is a need to understand each scenario, the different
social and economic groups as well as personal profiles.
These individual and collective factors can influence
perceptions about parks.

With the advancement of urbanization, green and
leisure spaces have decreased, mainly due to the lack
of understanding and investment in green urban infra-
structure planning and projects to protect the diverse
interests of human beings and biodiversity’. Further-
more, social groups with different sociodemographic
characteristics, such as gender, age or ethnicity, experi-
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Figure 1 - Probabilities of responses and confidence intervals (95%) according to gender, age group, civil state, education, wage, living time
in the city, distance from the park and time spent by the users in the park. Responses categories are presented considering 1 (not at all) to 10
(totally). Responses 1, 2 and 4 are not presented because any participants responded them.
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ence the impact of exposure to green spaces differently,
even when comparing them to more privileged groups
living in the same neighborhood?*.

Studies have observed behaviors differences regard-
ing gender and the use of public spaces and the propor-
tion of visitors. It was observed that male and female
have use the parks with similar frequency. However,
when compared by the intensity of physical activity,
women performed physical activity with lower inten-
sity compared to men®. In our study, we identified a
higher number of men in using these spaces. In the
Kong and colleagues study’, there were more females
compared to males, demonstrating that regional, cul-
tural characteristics, among others, can influence the
profile of space users.

Studies indicate that safety, proximity to homes and
incivilities influence the frequency of use in parks™?*.
Residential proximity to green spaces has been associ-
ated with better results in the use of spaces. The pres-
ence of green spaces is not always sufficient to create
healthy environments, however the way in which pop-
ulations interact with these spaces depends on a com-
plex system, such as the economic and social systems.
These systems influence the social dynamics that shape
inhabitants’ behaviors and how they perceive the col-
lective use of the park®?.

When analyzing the age of park visitors in our
study, the highest prevalence was between 18 and 59
years old. Children, adolescents and elderly present-
ed low use of parks. This data is in line with the lit-
erature’’, which indicates that generally middle-aged
adults have good family and social relationships, as well
as relatively stable employment that enable them have
more active leisure time. Additionally, this allows them
to explore their interests, develop and maintain inter-
personal relationships, making parks an open space for
family activities and social relationships.

'The low adherence of young people to parks may be
related to internet access and multiple digital environ-
ments, which may make parks unattractive to this pop-
ulation. According to Luo et al.?®, young people rarely
go to parks unless they feel their health is less than
ideal. In relation to the elderly, low adherence may be
related to the need to create an inclusive public space
suitable for the elderly, which requires knowing their
habits and expectations®. Contemporary modeling of
urban green areas requires user-oriented design and
management, based on a complete understanding of
the needs of all users, across all age groups, covering

green areas, accessibility of facilities and the quality of
the equipment?®.

The proximity to parks has been identified as a
precondition for participation by some population
groups'*. The present study, in general, found that
people living further away from the parks had lower
probabilities of responding 10. Studies have shown, for
most of the population, travel time to the park varies
from 10 to 20 min’. Additionally, parks are more like-
ly to be visited when they are close to home? and for
every 100 m reduction in distance, the probability of
visiting the park increases four times*. This behavior
is also observed in young people ** whose proximity to
parks enhances the practice of physical activity®.

'The time spent in the parks in our study was up to
120 min, which is in line with the literature, which also
found a time of 30 to 90 min’. According to the WHO
global recommendations on physical activity for health,
one hour of exercise per day is in line with people’s
physiological habits, as well as being extremely benefi-
cial for physical health. In relation to educational level,
higher education level was related to a higher preva-
lence of leisure-time physical activity in the Brazilian
context®. Additionally, a study found that in low-in-
come neighborhoods there is a positive correlation be-
tween safety and physical activity, although there is no
relationship for high-income neighborhoods*.

Research on urban community parks is a relevant
topic today, especially for developing countries. Parks
structure and administration must prioritize actions
and improvements that meet the needs of current ur-
ban renewal and visitor habits. The city of Criciima
currently has three major parks distributed regional-
ly in an attempt to take into account distances from
homes and, based on this and other studies, build ac-
tions for the entire population.

Based on the present study, we analyzed people’s
perception on the impact of parks on increasing physi-
cal activity in the community. This study demonstrates
that the impact of the parks on increasing physical ac-
tivity in the community is high and most similar, inde-
pendent to the participants characteristics. Tendencies
of lower impact of the parks were observed in older (>
60 y.0.) and single people as well as in people living fur-
ther away from the parks (> 6.0 km). Thus, stakeholders
need to pay attention to develop and implement more
strategies to make the parks more attractable to older
people as well as to simple people. The implementation
of physical exercise programs in the parks, orientated
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by professionals, might be a possible solution. In addi-
tion, the implementation or the revitalization of other
urban parks or even green spaces might help people
living further away from the three major parks investi-
gated being influenced by these places.

This study contributes for the implementation of
public policies in order to incentive the increase of
physical activity in the parks and building new parks.
Although we took the advantage of a unique context
with three large parks and strong analytical approach,
our results may reflect the Criciima’s context and can-
not be extrapolated to analog contexts. Additionally, by
measuring people’s perception of a subject matter, in
the present case the impact of parks on physical activ-
ity, the subjectivity of responses highly influences the
manuscript results and interpretations. Future studies
might investigate the direct impact of physical activity
programs in parks on people’s health as well as the con-
tribution of these programs on public health.
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