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Abstract: Visiting parks regularly can provide multiple health benefits, including increased physical
activity levels. However, empirical evidence connecting park visitation and physical activity in
urban settings in Southeast Asia remains scarce. This study explores the association between park
visitation and physical activity among adults. A cross-sectional study using a survey questionnaire
of 585 respondents in Bangkok, Thailand was conducted. Two binomial logistic regressions (odds
ratio = ORs, 95% confidence interval = CI) with park visitation and physical activity level as the
dependent variables were employed. We found that park visitation was influenced by individual
and neighborhood environment correlates. People with a healthy lifestyle and who lived near parks
were more likely to visit parks. We also found that park visitation was a strong predictor of physical
activity. People who visited parks were almost four times more likely to meet the 2020 WHO global
recommendation for physical activity of 150 min of medium and vigorous physical activity per week.
The findings suggested that parks and green spaces are important settings for physical activity. The
results of this study can inform policymakers on how to plan and design active environments that
are conducive to physical activity and health.
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1. Introduction

Regular physical activity has been acknowledged to have multiple health benefits [1,2].
The recent development of the topic has focused on the importance of the built environ-
ment as a setting for physical activity. Land-use patterns, transportation systems, and
neighborhood characteristics are essential for encouraging physical activity among dif-
ferent socioeconomic groups [3]. One of the main focuses in the built environment and
physical activity studies is how parks can increase the physical activity levels of urban
residents. Parks are vital in promoting physical activity in a city, since they can provide
equal opportunities for the population to be physically active [4]. In an urban context where
public open spaces are scarce, parks offer a unique setting, providing more opportunities
for being active, enjoying nature, and social interaction compared to any other type of
public infrastructure [5]. Recent discourse on the concept of a 15-min city reiterates the
importance of parks and green open spaces in the everyday lives of urban residents [6].

In the literature, visiting parks has been associated with multiple health benefits. In ad-
dition to increasing physical activity levels, park visitation also improves mental health and
wellbeing [7], reduces crimes and violence [8], increases social interactions, and increases
land and property values in the neighborhood [9]. Various determinants influence park
visitation. In previous studies, socioeconomic characteristics, such as income and education,
race, gender, and physical health, were considered important factors in determining park
visitation [10,11]. Adults were more commonly seen in the parks than other age groups,
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while higher socioeconomic status and education levels were also positively correlated
with a higher frequency of park visitation [12,13].

Studies mostly found positive associations between physical activity and park vis-
itation. People who visited parks were more likely to be physically active and meet the
physical activity guideline of 150 min per week, as advised by the World Health Organiza-
tion (WHO) [14]. Park users were also reported to have a healthier lifestyle than that of
the average urban population [15]. The prescription of park visitation interventions was
conducted in Singapore and was found to be successful in increasing physical activity [16].
Visiting parks regularly was also found to protect against physical activity decline in older
adults [17].

Studies also suggested that neighborhood environmental characteristics are important
determinants for park visitation and physical activity. Proximity to parks, population den-
sity, neighborhood walkability, street connectivity, crime and safety, and public transporta-
tion systems were significantly correlated with park visitation and physical activity [18].
People living in areas with high residential density, walkable street networks, and access to
a park within walking distance showed significant associations with park visitation and
use of parks for physical activity [19].

Despite the growing interest in the topic, methodological limitations have contributed
to contradictory findings in the literature. For example, differences in defining park visita-
tion and how researchers have determined the domain of physical activity or neighborhood
environment may lead to different results [20]. Hot and humid climates and seasonality
in tropical cities can also reveal different patterns of association between park visitation
and physical activity. Studies in Southeast Asian cities found that parks were mainly used
during the morning and evening periods due to the hot and humid weather, contrary to
park use in European and US cities [21–23]. In addition, most studies examining the associ-
ation between park visitation and physical activity were conducted in the US, Australia,
and Europe, although several investigations linking park use and physical activity in the
context of Southeast Asian cities have recently been conducted. For example, a study in
Singapore found that park visitation and park use are important determinants of physical
activity even in a high-humidity tropical climate [24]. Another study in Indonesia and
Thailand found that people living near parks were more likely to visit them and to have a
better quality of life [25].

Bangkok has been experiencing a shortage of green open spaces that can provide
opportunities for residents to be physically active [26]. Extreme weather events and urban
heat islands in the city increase the risk of heat stress and limit the opportunities to be
physically active, especially for people living far from green open spaces [27]. A national
survey on parks in Thailand found that more than 60% of park users were engaged in
moderate to vigorous physical activity (MVPA), and more than 80% of them were adults [28].
This finding indicates that parks and green spaces in Bangkok are essential settings for
adults to be physically active.

However, studies on parks and physical activity among adults in Bangkok were
primarily conducted using systematic observation, where some crucial variables, such
as the sociodemographic characteristics of park visitors and the characteristics of the
neighborhood they lived in, were absent in the analysis [29,30]. To address these gaps, the
objectives of this study were: (1) to understand the sociodemographic and neighborhood
environment correlates of park visitation among adults and (2) to investigate whether park
visitation was associated with having a sufficient physical activity level among adults in
Bangkok. The results will provide policymakers and relevant stakeholders with a better
understanding of the roles of parks in promoting physical activity and a healthy lifestyle
in cities.

2. Materials and Methods

We consider this study as cross-sectional research. We used a self-reported survey ques-
tionnaire to understand the socioeconomic and neighborhood environment determinants
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of park visitation and its associations with the physical activity level of Bangkok residents.
A quota sampling design was employed for primary data collection by dividing the city
based on the administrative districts. A list of registered households and their addresses
was obtained from the Bangkok Metropolitan Administration (BMA) as the sampling frame.
We then randomly selected 12 respondents from 50 districts (600 respondents were selected
in total). Previous studies employed a similar strategy when obtaining a small number of
samples in a high-density urban area to avoid creating a larger bias [31,32]. We recruited a
total of ten surveyors to conduct face-to-face interviews with each respondent to ensure a
100% response rate. Respondents were given a token of appreciation for completing the
interview. The value of the souvenir was 100 Thai baht (THB) or around 30 US dollars
(USD). The questionnaire covered three main sections: the socioeconomic characteristics of
the respondents, physical activity and other healthy behaviors, and questions related to
the neighborhood environment in which the respondents lived and their park visitation
practices. The reliability of the items in the questionnaire was assessed using Cronbach’s
alpha. Values ranging from 0.78 to 0.93 were found for all items in the questionnaire,
which indicated good internal consistency [33]. The survey was conducted from 25 July
to 31 August 2019. After data cleaning, 585 responses were included for analysis. The
following summarizes the justification of the variables collected for the study.

This study defines parks as public parks managed by the Bangkok Metropolitan Ad-
ministration (BMA) that can promote physical activity, following the operational definition
from previous studies in Bangkok [34,35]. Under this definition, 48 parks were selected for
the study and grouped into three types: village parks, community parks, and district parks.
Park visitation was defined as whether respondents had ever visited any of the 48 selected
parks over the last week. Previous studies used a similar measurement of park visitation
to determine its associations with various individual and environmental variables for its
simplicity in data collection [36,37].

The neighborhood environment is one of the critical determinants of park use and
park visitation [38]. In linking neighborhood environment and park visitation, we collected
five proxy variables: park proximity, neighborhood population density, availability of
public transport near home, types of parks near home, and perception of neighborhood
safety. Park proximity was defined as the time required for respondents to visit the nearest
park from their home. We asked the respondents to select one of the three options: “less
than 10 min”, “10–30 min”, and “more than 30 min”, following previous studies [39].
Studies found that neighborhood population density was associated with more physical
activity [40,41]. To measure this variable, we geocoded the respondents’ home addresses
and incorporated the district density into their questionnaire responses. Neighborhood
safety was considered one of the essential determinants in transportation and leisure
physical activity, including park visitation [42]. In this study, neighborhood safety was
measured by asking respondents to indicate their agreement with the statement “I feel safe
in this neighborhood” and was measured on a 5-point Likert scale (1 = strongly disagree
and 5 = strongly agree). For analysis, we dichotomized this variable into “feel safe” and
“less feel safe” following previous studies [43,44].

Physical activity level was defined as whether the respondent met the 2020 WHO
global recommendation for physical activity of conducting at least 150 min of moderate-
intensity physical activity in the last week. The validated Global Physical Activity Question-
naire (GPAQ) was used to assess the days of physical activity in three different domains: at
work, transportation, and leisure time in a typical week [45]. We also collected individual
correlates acknowledged in the literature to be associated with physical activity, such as
health behavior (whether the respondents had non-communicable diseases (NCDs), were
regular smokers, and consumed alcohol regularly), as well as individual-level sociodemo-
graphic characteristics (income, education, gender, marital status, and body mass index
(BMI)) following previous studies [46,47].

We used univariate descriptive statistics to describe the socioeconomic and neigh-
borhood environmental characteristics of the sampled respondents. For the analysis, we
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employed two multivariable logistic regression models (odds ratio = ORs, 95% confidence
interval = CI). The first model was the park visitation model. The dependent variable for
this model was whether respondents visited parks in the last week, and it was dichotomized
into “visited parks in the last week” and “did not visit parks in the last week”. This model
addressed the first research question on the individual and neighborhood characteristics
that influenced park visitation. The second model was the physical activity model, where
the dependent variable was the ‘sufficient physical activity level’ measured using the GPAQ.
The 2020 WHO global recommendation on physical activity and health stated that adults
aged 18–64 years should do at least 150–300 min of moderate-intensity aerobic physical
activity [48,49]. Using this definition, we dichotomized the GPAQ responses into a binary
variable of ‘meeting physical activity recommendation (more than or equal to 150 min per
week)’ and ‘not meeting physical activity recommendation (less than 150 min per week)’.
The second model helped answer the second question of whether visiting the park could
contribute to having sufficient physical activity levels. Both models were adjusted for the
influence of all confounding variables. All data in this study were analyzed using IBM
SPSS Statistics 24 software.

3. Results

Table 1 summarizes the characteristics of the respondents from the survey. More than
45% of respondents reported having a monthly income of 10,000–30,000 THB. More than
half of the respondents were adults (54.0%), and 59.0% of the respondents were female.
More than 60% of respondents reported being single and having a normal BMI (77.3%).
More than 65% of respondents reported living more than 30 min from the park, and only
10.5% of respondents lived near district parks. Almost half of the respondents (49.2%)
reported having sufficient physical activity levels.

Table 1. Characteristics of respondents from the survey.

Category Variable Sample Characteristics

Socioeconomic characteristics

Monthly income
Less than 5000 THB (less than 160 USD) 30.6%

5000–10,000 THB (160–300 USD) 8.2%
10,001–30,000 THB (300–1000 USD) 45.6%

30,001–50,000 THB (1000–1600 USD) 9.6%
>50,000 THB (>1600 USD) 6.0%

Education
High school or less 47.3%

High school to bachelor’s degree 46.7%
More than bachelor’s degree 6.0%

Gender
Male 44.1%

Female 55.9%
Marital Status

Single 63.9%
Living with partner 36.1%

BMI
25 or less 77.3%

>25 22.7%

Health behavior

Regular alcohol consumption
Yes 11.3%
No 88.7%

Regular smokers
Yes 9.9%
No 90.1%

Having non-communicable diseases (NCDs)
Yes 9.9%
No 90.1%
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Table 1. Cont.

Category Variable Sample Characteristics

Neighborhood environment

Park proximity
less than 10 min 10.8%

10–30 min 21.0%
more than 30 min 68.2%

Neighborhood population density
Low 23.8%

Medium 16.0%
High 60.2%

Perception of neighborhood safety
Feel safe 13.0%

Less feel safe 87.0%
Availability of public transport near home

Yes 41.7%
No 58.3%

Types of parks near home
Village Park 38.6%

Community Park 50.9%
District Park 10.5%

Physical activity level
Sufficient physical activity level

Meet PA guideline 49.2%
Did not meet PA guideline 50.8%

Table 2 presents the associations of park visitation with socioeconomic and neigh-
borhood environment variables. After adjusting for potential confounders, the bivariate
logistic regression model showed several patterns. Park visitation increased with education
(high school to bachelor’s degree: OR = 1.885, more than bachelor’s degree: OR = 4.359,
p < 0.05). We found no association between park visitation and monthly income or marital
status. Female respondents were less likely to visit parks compared to men (OR = 0.4359,
p < 0.05). Healthy behaviors of the respondents were generally significantly associated
with park visitation. People living in areas with higher neighborhood densities were less
likely to visit parks, and people living near larger parks were more likely to visit parks.

Table 2. Association between park visitation and personal and neighborhood characteristics.

Category Variable OR 95% CI

Socioeconomic characteristics

Monthly income
Less than 5000 baht ref

5000–10,000 1.335 0.596–2.992
10,001–30,000 1.365 0.817–2.281
30,001–50,000 1.199 0.519–2.766
>50,000 baht 0.580 0.193–1.737

Education
High school or less ref

High school to bachelor degree 1.649 * 1.059–2.568
More than bachelor degree 3.718 * 1.130–12.229

Gender
Male ref

Female 0.485 * 0.302–0.780
Marital Status

Single ref
Living with partner 1.087 0.517–2.298
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Table 2. Cont.

Category Variable OR 95% CI

Health behavior

BMI
>25 ref

25 or less 1.630 0.930–2.020
Regular alcohol consumption

Yes Ref
No 1.401 * 1.179–1.900

Regular smokers
Yes Ref
No 4.966 * 2.258–10.921

Having non-communicable diseases
(NCDs)

Yes ref
No 2.211 * 1.929–5.261

Neighborhood environment

Park proximity
less than 10 min Ref

10–30 min 0.387 * 0.136–0.643
more than 30 min 0.515 * 0.250–0.902

Neighborhood population density
Low ref

Medium 0.540 0.249–1.174
High 0.594 0.267–1.321

Perception of neighborhood safety
Less feel safe ref

Feel safe 2.104 * 1.874–4.735
Availability of public transport near

home
No Ref
Yes 1.694 * 1.090–2.633

Types of parks near home
Village Park ref

Community Park 1.533 * 1.015–1.933
District Park 1.658 * 1.289–2.524

Note: 2loglikelihood = 616.802, chi-square = 144.505, * = p < 0.05.

Table 3 summarizes the associations between park visitation and physical activity. The
respondents who visited the parks in Bangkok were almost four times more likely to meet
the WHO physical activity recommendations (OR = 3.917, p < 0.005). Physical activity level
was not associated with income or marital status. Healthy behaviors of the respondents
were found to be significantly associated with physical activity (did not consume alcohol
regularly: OR = 1.947, p < 0.05; not a regular smoker: OR = 1.623, p < 0.005; did not have
NCDs: OR = 1.936, p < 0.005; BMI 25 or less: OR = 2.311, p < 0.05). Physical activity level
was also significantly associated with neighborhood environment correlates (perception of
neighborhood safety: ORT = 2.705, p < 0.005; availability of public transport near home:
OR = 1.387, p < 0.05; community park near home: OR = 1.291, p < 0.05; district park near
home: OR = 1.591, p < 0.05).

Table 3. Association between park visitation and physical activity level.

Category Variable OR 95% CI

Socioeconomic characteristics Monthly income
Less than 5000 baht ref

5000–10,000 0.778 0.484–2.409
10,001–30,000 0.630 0.351–1.130
30,001–50,000 0.803 0.322–2.003
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Table 3. Cont.

Category Variable OR 95% CI

>50,000 baht 0.571 0.188–1.730
Education

High school or less ref
High school to bachelor degree 1.516 0.916–2.510

More than bachelor degree 0.551 0.199–1.529
Gender

Male ref
Female 0.667 0.287–0.752

Marital Status
Single ref

Living with partner 1.217 0.719–2.060

Health behavior BMI
>25 ref

25 or less 2.311 * 1.035–5.160
Regular alcohol consumption

Yes Ref
No 1.947 * 1.687–3.260

Regular smokers
Yes Ref
No 1.623 * 1.271–2.432

Having non-communicable diseases
(NCDs)

Yes ref
No 1.936 * 1.417–2.100

Neighborhood environment

Park proximity
less than 10 min Ref

10–30 min 0.688 * 0.134–0.905
more than 30 min 0.750 * 0.369–0.523

Neighborhood population density
Low ref

Medium 0.654 0.280–1.527
High 1.184 0.501–2.799

Perception of neighborhood safety
Less feel safe ref

Feel safe 2.705 * 1.754–4.170
Availability of public transport near

home
No Ref
Yes 1.387 * 1.193–2.271

Types of parks near home
Village Park ref

Community Park 1.291 * 1.129–2.649
District Park 1.591 * 1.367–3.318

Park visitation over the last week
No ref
Yes 3.917 * 2.441–6.288

Note: 2loglikelihood = 543.191, chi-square = 239.852, * = p < 0.05.

4. Discussion

This study examined the sociodemographic and neighborhood environment correlates
of park visitation among adults and whether they contributed to the physical activity
levels of Bangkok residents. We found two major findings from this study. First, park
visitations in Bangkok were generally associated with sociodemographic and neighborhood
environment correlates. Gender was a significant correlate of park visitation. In our study,
female respondents were 46% less likely to visit parks for physical activity. In previous
studies, safety was cited as one of the main reasons for why female users were less likely
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to visit parks and green open spaces in urban areas [50,51]. The healthy behaviors of
respondents were also significant in explaining park visitation [52,53]. Respondents who
reported not consuming alcohol and cigarettes regularly were 1.4 and 4.9 times more likely
to visit parks, respectively. A similar finding was found with respondents with normal BMI
and with no NCDs.

Most neighborhood environment correlates were found to have significant associations
with a park visit. The variables of the types of parks near home were found to be significant,
indicating that park size is somewhat important in determining park visits. In other words,
the bigger the park, the more people can visit and engage in physical activity. Proximity to
the park had a significant positive association with park visits. However, in many cities,
including Bangkok, not everyone can have the privilege of park proximity due to the
increased land values and conversion of green space for commercial and residential uses.
A study in Bangkok found that perceived accessibility is more important than proximity in
determining park-based physical activity [54]. The significant association of the availability
of public transport near home supports this argument that improving access to parks and
green spaces will be a better option for developing green spaces for physical activity in
Bangkok. The neighborhood density variable was not significant in determining park
visits. This was probably because Bangkok already has a low number of green space areas
per person, and existing parks serve not only people in the district, but also the whole
city. Another plausible explanation was that we used district population density as a
proxy to measure the neighborhood density, and each district in Bangkok had a relatively
similar value.

Secondly, after adjusting for individual and neighborhood environment correlates,
we found that park visitation was a strong predictor of physical activity. Respondents
who visited parks were almost four times more likely to have sufficient physical activity
levels. This reiterates the argument that parks and green open spaces are among the most
important places for urban residents to engage in physical activity [15,55]. Previous studies
in Bangkok showed that more than 60% of park visitors were engaged in light or moderate
to vigorous physical activity [26,35]. It also supported the argument that a park with a larger
area, better features, and better accessibility would have more visitors and more people
engaged in physical activity [56]. In Bangkok, where there is not enough green open space
per capita, parks have to serve more users than their designated capacities. This finding
implies that there is a need for Bangkok to increase the number of parks and green spaces
and improve the qualities of the existing ones to better support physical activity promotion.
Neighborhood safety, park proximity, and availability of public transport near home were
significantly associated with physical activity levels. One of the plausible explanations
is that these variables are commonly used to measure neighborhood walkability, which
promotes walking and physical activity in general [46]. It underlines the importance of
the neighborhood environment in providing opportunities for physical activity. Further
investigation is required to understand the relationship between neighborhood walkability
and physical activity in Bangkok.

This study tried to expand the understanding of how parks and green open spaces
can contribute to physical activity. The strength of the study includes the use of individual
and neighborhood environment correlates in establishing the associations between park
visitation and physical activity levels, which, to our understanding, has never been done
in Bangkok or other Southeast Asian cities. However, some limitations exist in this study.
First, this is a cross-sectional study with a small sample size representing the adult pop-
ulation in Bangkok. Studies with a larger sample size covering not only adults, but also
children, the elderly, and those with physical impairments are needed to determine the
robustness of the results. Secondly, we cannot be sure that park visitation directly causes the
improvement of individual physical activity levels. Interpreting causality requires a more
rigorous research method. Future research should also be directed toward quantifying
the contributions of parks to different domains of physical activity, such as transportation,
work, and recreation. Using longitudinal data for different seasons with larger sample sizes
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and a better probabilistic sampling method may provide a clearer picture of how parks can
contribute to physical activity and human health in general.

5. Conclusions

This study examines the association between park visitation and physical activity
levels among adults in Bangkok, Thailand. In general, the findings were consistent with
the previous studies conducted in other countries. We found that park visitation was
associated with individual and neighborhood correlates. We also found that park visitation
was a strong predictor for adults in meeting the global physical activity recommendation
of 150 min of medium and vigorous physical activity per week. Our study contributes
to a growing literature on how parks and green open spaces can contribute to physical
activity and health. We empirically demonstrated that visiting parks could be beneficial
for urban residents to be physically active. This study adds to the emerging literature
on the active environment in Southeast Asian cities. The results of the study can inform
national and local policymakers on how to plan and design active environments that are
conducive to physical activity and health. At the national level, this study can benefit the
Ministry of Public Health of Thailand as fundamental information for establishing national
recreational-physical-activity-related policies and campaigns to promote a healthy lifestyle.
At the local level, the study can provide supporting evidence for the Bangkok Metropolitan
Administration (BMA) in expanding green-space-related policies and plans to create a
healthier and more livable Bangkok.

Author Contributions: Conceptualization, S.D.A. and O.C.; methodology, S.D.A. and O.C.; formal
analysis, S.D.A.; investigation, O.C.; resources, N.R. and W.S.; writing—original draft preparation,
S.D.A.; writing—review and editing, S.D.A., O.C., P.R., N.S., N.R. and W.S.; supervision, N.R. and
W.S; project administration, P.R. and N.S.; funding acquisition, N.R. and W.S. All authors have read
and agreed to the published version of the manuscript.

Funding: This research was funded by Thai Health Promotion Foundation (ThaiHealth) grant
number 61-00-0130 and The APC was funded by Thai Health Promotion Foundation (ThaiHealth)
grant number 64-00-0212.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki, and approved by the Institutional Review Board (or Ethics Committee) of Institute for the
Development of Human Research Protections (IHRP) Thailand (date of approval 25 February 2019).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Daugbjerg, S.B.; Kahlmeier, S.; Racioppi, F.; Martin-Diener, E.; Martin, B.; Oja, P.; Bull, F. Promotion of Physical Activity in the

European Region: Content Analysis of 27 National Policy Documents. J. Phys. Act. Health 2009, 6, 805–817. [CrossRef] [PubMed]
2. WHO Regional Office for South-East Asia. Status Report on ‘Physical Activity and Health in the South-East Asia Region’; World

Health Organization, Regional Office for South-East Asia: New Delhi, India, 2018.
3. Smith, M.; Hosking, J.; Woodward, A.; Witten, K.; Macmillan, A.; Field, A.; Baas, P.; Mackie, H. Systematic literature review of

built environment effects on physical activity and active transport—An update and new findings on health equity. Int. J. Behav.
Nutr. Phys. Act. 2017, 14, 1–27. [CrossRef] [PubMed]

4. Park, S.; Han, B.; Cohen, D.A.; Derose, K.P. Contributions of Neighborhood Parks to Physical Activity in High-Poverty Urban
Neighborhoods. J. Hered. 2018, 95, 881–887. [CrossRef]

5. Mocák, P. 2022, 15-Minute City Concept as a Sustainable Urban Development Alternative: A Brief Outline of Conceptual
Frameworks and Slovak Cities as a Case. Folia Geogr. 2022, 64, 69–89.

6. Cohen, D.A.; Han, B.; Nagel, C.J.; Harnik, P.; McKenzie, T.L.; Evenson, K.R.; Marsh, T.; Williamson, S.; Vaughan, C.; Katta, S. The
first national study of neighborhood parks: Implications for physical activity. Am. J. Prev. Med. 2016, 51, 419–426. [CrossRef]
[PubMed]

7. Du, H.; Zhou, F.; Cai, Y.; Li, C.; Xu, Y. Research on public health and well-being associated to the vegetation configuration of
urban green space, a case study of Shanghai, China. Urban For. Urban Green. 2021, 59, 126990. [CrossRef]

http://doi.org/10.1123/jpah.6.6.805
http://www.ncbi.nlm.nih.gov/pubmed/20101924
http://doi.org/10.1186/s12966-017-0613-9
http://www.ncbi.nlm.nih.gov/pubmed/29145884
http://doi.org/10.1007/s11524-018-0320-0
http://doi.org/10.1016/j.amepre.2016.03.021
http://www.ncbi.nlm.nih.gov/pubmed/27209496
http://doi.org/10.1016/j.ufug.2021.126990


Sustainability 2022, 14, 12938 10 of 11

8. Ou, J.Y.; Levy, J.I.; Peters, J.L.; Bongiovanni, R.; Garcia-Soto, J.; Medina, R.; Scammell, M.K. A Walk in the Park: The Influence
of Urban Parks and Community Violence on Physical Activity in Chelsea, MA. Int. J. Environ. Res. Public Health 2016, 13, 97.
[CrossRef]

9. Winter, S.J.; Sheats, J.L.; Salvo, D.; Banda, J.A.; Quinn, J.; Rivera, B.R.; King, A.C. A Mixed Method Study to Inform the
Implementation and Expansion of Pop-Up Parks for Economic, Behavioral, and Social Benefits. J. Hered. 2020, 97, 529–542.
[CrossRef]

10. Houlden, V.; Weich, S.; de Albuquerque, J.P.; Jarvis, S.; Rees, K. The relationship between greenspace and the mental wellbeing of
adults: A systematic review. PLoS ONE 2018, 13, e0203000. [CrossRef]

11. Duncan, M.J.; Tanya, B.; Glenn, A. The effect of local neighbourhood park redevelopments on park visitations and user physical
activity levels: A pe–post test evaluation. J. Public Health 2021, 1–7. [CrossRef]

12. Costigan, S.A.; Veitch, J.; Crawford, D.; Carver, A.; Timperio, A. A Cross-Sectional Investigation of the Importance of Park
Features for Promoting Regular Physical Activity in Parks. Int. J. Environ. Res. Public Health 2017, 14, 1335. [CrossRef] [PubMed]

13. Henderson-Wilson, C.; Sia, K.-L.; Veitch, J.; Staiger, P.K.; Davidson, P.; Nicholls, P. Perceived Health Benefits and Willingness to
Pay for Parks by Park Users: Quantitative and Qualitative Research. Int. J. Environ. Res. Public Health 2017, 14, 529. [CrossRef]
[PubMed]

14. Cohen, D.A.; Han, B.; Derose, K.P.; Williamson, S.; Marsh, T.; Raaen, L.; McKenzie, T.L. Promoting physical activity in high-poverty
neighborhood parks: A cluster randomized controlled trial. Soc. Sci. Med. 2017, 186, 130–138. [CrossRef] [PubMed]

15. Liu, H.; Li, F.; Li, J.; Zhang, Y. The relationships between urban parks, residents’ physical activity, and mental health benefits: A
case study from Beijing, China. J. Environ. Manag. 2017, 190, 223–230. [CrossRef]

16. Uijtdewilligen, L.; Waters, C.N.-H.; Aw, S.; Wong, M.L.; Sia, A.; Ramiah, A.; Wong, M.; Müller-Riemenschneider, F. The Park
Prescription Study: Development of a community-based physical activity intervention for a multi-ethnic Asian population.
PLoS ONE 2019, 14, e0218247. [CrossRef] [PubMed]

17. Dalton, A.M.; Wareham, N.; Griffin, S.; Jones, A.P. Neighbourhood greenspace is associated with a slower decline in physical
activity in older adults: A prospective cohort study. SSM Popul. Health 2016, 2, 683–691. [CrossRef]

18. Weiss, C.C.; Purciel, M.; Bader, M.; Quinn, J.W.; Lovasi, G.; Neckerman, K.M.; Rundle, A.G. Reconsidering Access: Park Facilities
and Neighborhood Disamenities in New York City. J. Hered. 2011, 88, 297–310. [CrossRef]

19. Richardson, A.S.; Ghosh-Dastidar, M.; Collins, R.L.; Hunter, G.P.; Troxel, W.M.; Colabianchi, N.; Cohen, D.A.; Dubowitz, T.
Improved Street Walkability, Incivilities, and Esthetics Are Associated with Greater Park Use in Two Low-Income Neighborhoods.
J. Hered. 2020, 97, 204–212. [CrossRef]

20. Adams, M.A.; Ding, D.; Sallis, J.F.; Bowles, H.R.; Ainsworth, B.E.; Bergman, P.; Bull, F.C.; Carr, H.; Craig, C.L.; De Bourdeaudhuij,
I.; et al. Patterns of neighborhood environment attributes related to physical activity across 11 countries: A latent class analysis.
Int. J. Behav. Nutr. Phys. Act. 2013, 10, 34. [CrossRef]

21. Arifwidodo, S.D. Urban form and Residential Energy Use in Bandung Indonesia. In Urbanization in Asia; Springer:
Berlin/Heidelberg, Germany, 2013; pp. 239–248.

22. Chow, B.C.; McKenzie, T.L.; Sit, C.H.P. Public Parks in Hong Kong: Characteristics of Physical Activity Areas and Their Users.
Int. J. Environ. Res. Public Health 2016, 13, 639. [CrossRef]

23. Saw, L.E.; Lim, F.K.S.; Carrasco, L.R. The Relationship between Natural Park Usage and Happiness Does Not Hold in a Tropical
City-State. PLoS ONE 2015, 10, e0133781. [CrossRef] [PubMed]

24. Petrunoff, N.A.; Yi, N.X.; Dickens, B.; Sia, A.; Koo, J.; Cook, A.R.; Lin, W.H.; Lu, Y.; Hsing, A.W.; van Dam, R.M.; et al. Associations
of park access, park use and physical activity in parks with wellbeing in an Asian urban environment: A cross-sectional study.
Int. J. Behav. Nutr. Phys. Act. 2021, 18, 87. [CrossRef] [PubMed]

25. Arifwidodo, S.D.; Ratanawichit, P.; Chandrasiri, O. Understanding the Implications of Urban Heat Island Effects on Household
Energy Consumption and Public Health in Southeast Asian Cities: Evidence from Thailand and Indonesia. In AUC 2019; Springer:
Berlin/Heidelberg, Germany, 2020; pp. 33–42.

26. Chandrasiri, O.; Arifwidodo, S. Inequality in Active Public Park: A Case Study of Benjakitti Park in Bangkok, Thailand. Procedia
Eng. 2017, 198, 193–199. [CrossRef]

27. Arifwidodo, S.D.; Chandrasiri, O. Urban heat stress and human health in Bangkok, Thailand. Environ. Res. 2020, 185, 109398.
[CrossRef] [PubMed]

28. Arifwidodo, S.D. Park Matters! Mainstreaming Physical Activity in Landscape Architecture Design, 1st ed.; Kasetsart University:
Bangkok, Thailand, 2020.

29. Van Dyck, D.; Sallis, J.F.; Cardon, G.; Deforche, B.; Adams, M.A.; Geremia, C.; De Bourdeaudhuij, I. Associations of neighborhood
characteristics with active park use: An observational study in two cities in the USA and Belgium. Int. J. Health Geogr. 2013, 12, 26.
[CrossRef]

30. Vaughan, C.A.; Colabianchi, N.; Hunter, G.P.; Beckman, R.; Dubowitz, T. Park Use in Low-Income Urban Neighborhoods: Who
Uses the Parks and Why? J. Urban Health 2018, 95, 222–231. [CrossRef]

31. Honold, J.; Beyer, R.; Lakes, T.; van der Meer, E. Multiple environmental burdens and neighborhood-related health of city
residents. J. Environ. Psychol. 2012, 32, 305–317. [CrossRef]

32. Schuster, C.; Honold, J.; Lauf, S.; Lakes, T. Urban heat stress: Novel survey suggests health and fitness as future avenue for
research and adaptation strategies. Environ. Res. Lett. 2017, 12, 044021. [CrossRef]

http://doi.org/10.3390/ijerph13010097
http://doi.org/10.1007/s11524-020-00434-w
http://doi.org/10.1371/journal.pone.0203000
http://doi.org/10.1007/s10389-020-01451-4
http://doi.org/10.3390/ijerph14111335
http://www.ncbi.nlm.nih.gov/pubmed/29099053
http://doi.org/10.3390/ijerph14050529
http://www.ncbi.nlm.nih.gov/pubmed/28505123
http://doi.org/10.1016/j.socscimed.2017.06.001
http://www.ncbi.nlm.nih.gov/pubmed/28645058
http://doi.org/10.1016/j.jenvman.2016.12.058
http://doi.org/10.1371/journal.pone.0218247
http://www.ncbi.nlm.nih.gov/pubmed/31185057
http://doi.org/10.1016/j.ssmph.2016.09.006
http://doi.org/10.1007/s11524-011-9551-z
http://doi.org/10.1007/s11524-019-00416-7
http://doi.org/10.1186/1479-5868-10-34
http://doi.org/10.3390/ijerph13070639
http://doi.org/10.1371/journal.pone.0133781
http://www.ncbi.nlm.nih.gov/pubmed/26222280
http://doi.org/10.1186/s12966-021-01147-2
http://www.ncbi.nlm.nih.gov/pubmed/34215259
http://doi.org/10.1016/j.proeng.2017.07.083
http://doi.org/10.1016/j.envres.2020.109398
http://www.ncbi.nlm.nih.gov/pubmed/32203732
http://doi.org/10.1186/1476-072X-12-26
http://doi.org/10.1007/s11524-017-0221-7
http://doi.org/10.1016/j.jenvp.2012.05.002
http://doi.org/10.1088/1748-9326/aa5f35


Sustainability 2022, 14, 12938 11 of 11

33. Tavakol, M.; Dennick, R. Making sense of Cronbach’s alpha. Int. J. Med. Educ. 2011, 2, 53–55. [CrossRef]
34. Arifwidodo, S.D.; Chandrasiri, O. Association Between Park Characteristics and Park-Based Physical Activity Using Systematic

Observation: Insights from Bangkok, Thailand. Sustainability 2020, 12, 2559. [CrossRef]
35. Arifwidodo, S.D.; Chandrasiri, O. The effects of park improvement on park use and park-based physical activity. J. Arch. Urban.

2021, 45, 73–79. [CrossRef]
36. Veitch, J.; Salmon, J.; Crawford, D.; Abbott, G.; Giles-Corti, B.; Carver, A.; Timperio, A. The REVAMP natural experiment study:

The impact of a play-scape installation on park visitation and park-based physical activity. Int. J. Behav. Nutr. Phys. Act. 2018,
15, 1–14. [CrossRef] [PubMed]

37. Arifwidodo, S.; Chandrasiri, O. Urban heat island and health effects in Bangkok, Thailand. Int. J. Adv. Sci. Technol. 2019,
28, 374–382.

38. Kaczynski, A.T.; Johnson, A.J.; Saelens, B.E. Neighborhood land use diversity and physical activity in adjacent parks. Health Place
2010, 16, 413–415. [CrossRef] [PubMed]

39. Van Cauwenberg, J.; Cerin, E.; Timperio, A.; Salmon, J.; Deforche, B.; Veitch, J. Is the association between park proximity and
rec-reational physical activity among mid-older aged adults moderated by park quality and neighborhood conditions? Int. J.
Environ. Res. Public Health 2017, 14, 192. [CrossRef] [PubMed]

40. Bancroft, C.; Joshi, S.; Rundle, A.; Hutson, M.; Chong, C.; Weiss, C.C.; Genkinger, J.; Neckerman, K.; Lovasi, G. Association of
proximity and density of parks and objectively measured physical activity in the United States: A systematic review. Soc. Sci.
Med. 2015, 138, 22–30. [CrossRef] [PubMed]

41. Liu, B.; Chen, Y.; Xiao, M. The Social Utility and Health Benefits for Older Adults of Amenity Buildings in China’s Urban Parks:
A Nanjing Case Study. Int. J. Environ. Res. Public Health 2020, 17, 7497. [CrossRef]

42. Marquet, O.; Hipp, J.A.; Alberico, C.; Huang, J.-H.; Fry, D.; Mazak, E.; Lovasi, G.; Floyd, M.F. Short-term associations between
objective crime, park-use, and park-based physical activity in low-income neighborhoods. Prev. Med. 2019, 126, 105735. [CrossRef]

43. Chiang, C.-C.; Chiou, S.-T.; Liao, Y.-M.; Liou, Y.M. The perceived neighborhood environment is associated with health-enhancing
physical activity among adults: A cross-sectional survey of 13 townships in Taiwan. BMC Public Health 2019, 19, 1–10. [CrossRef]

44. Arifwidodo, S.D.; Chandrasiri, O. The relationship between housing tenure, sense of place and environmental management
practices: A case study of two private land rental communities in Bangkok, Thailand. Sustain Cities Soc. 2013, 8, 16–23. [CrossRef]

45. World Health Organization. Global Physical Activity Questionnaire (GPAQ): Analysis Guide; World Health Organization: Geneva,
Switzerland. Available online: https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/physical-
activity-surveillance (accessed on 28 April 2021).

46. Petrunoff, N.A.; Edney, S.; Yi, N.X.; Dickens, B.L.; Joel, K.R.; Xin, W.N.; Sia, A.; Leong, D.; van Dam, R.M.; Cook, A.R.; et al.
Associations of park features with park use and park-based physical activity in an urban environment in Asia: A cross-sectional
study. Health Place 2022, 75, 102790. [CrossRef] [PubMed]

47. Maas, J.; Verheij, R.A.; Groenewegen, P.P.; De Vries, S.; Spreeuwenberg, P. Green space, urbanity, and health: How strong is the
relation? J. Epidemiol. Community Health 2006, 60, 587–592. [CrossRef] [PubMed]

48. World Health Organization. WHO Guidelines on Physical Activity and Sedentary Behaviour for Children and Adolescents, Adults and
Older Adults; WHO: Geneva, Switzerland, 2020.

49. Bull, F.C.; Al-Ansari, S.S.; Biddle, S.; Borodulin, K.; Buman, M.P.; Cardon, G.; Carty, C.; Chaput, J.-P.; Chastin, S.; Chou, R.; et al.
World Health Organization 2020 guidelines on physical activity and sedentary behaviour. Br. J. Sports Med. 2020, 54, 1451–1462.
[CrossRef] [PubMed]

50. Floyd, M.F.; Bocarro, J.N.; Smith, W.R.; Baran, P.K.; Moore, R.C.; Cosco, N.G.; Edwards, M.B.; Suau, L.J.; Fang, K. Park-Based
Physical Activity Among Children and Adolescents. Am. J. Prev. Med. 2011, 41, 258–265. [CrossRef] [PubMed]

51. Kaczynski, A.T.; Stanis, S.A.W.; Besenyi, G.M.; Child, S. Differences in Youth and Adult Physical Activity in Park Settings by Sex
and Race/Ethnicity. Prev. Chronic Dis. 2013, 10, E42. [CrossRef]

52. Barnett, D.W.; Barnett, A.; Nathan, A.; Van Cauwenberg, J.; Cerin, E. Council on Environment and Physical Activity (CEPA)–Older
Adults working group. Built environmental correlates of older adults’ total physical activity and walking: A systematic review
and meta-analysis. Int. J. Behav. Nutr. Phys. Act. 2017, 14, 103. [CrossRef]

53. Hunter, R.F.; Christian, H.; Veitch, J.; Astell-Burt, T.; Hipp, J.; Schipperijn, J. The impact of interventions to promote physical
activity in urban green space: A systematic review and recommendations for future research. Soc. Sci. Med. 2015, 124, 246–256.
[CrossRef]

54. Liangruenrom, N.; Topothai, T.; Topothai, C.; Suriyawongpaisan, W.; Limwattananon, S.; Limwattananon, C.; Tisayaticom, K.;
Patcharanarumol, W.; Tangcharoensathien, V. Do Thai People Meet Recommended Physical Activity Level?: The 2015 National
Health and Welfare Survey. J. Health Syst. Res. 2017, 11, 205–220.

55. Giles-Corti, B.; Broomhall, M.H.; Knuiman, M.; Collins, C.; Douglas, K.; Ng, K.; Lange, A.; Donovan, R.J. Increasing walking:
How im-portant is distance to, attractiveness, and size of public open space? Am. J. Prev. Med. 2005, 28, 169–176. [CrossRef]

56. Cerin, E.; Sallis, J.F.; Salvo, D.; Hinckson, E.; Conway, T.L.; Owen, N.; van Dyck, D.; Lowe, M.; Higgs, C.; Moudon, A.V.; et al.
Deter-mining thresholds for spatial urban design and transport features that support walking to create healthy and sustainable
cities: Findings from the IPEN Adult study. Lancet Glob. Health 2022, 10, e895–e906. [CrossRef]

http://doi.org/10.5116/ijme.4dfb.8dfd
http://doi.org/10.3390/su12062559
http://doi.org/10.3846/jau.2021.11845
http://doi.org/10.1186/s12966-017-0625-5
http://www.ncbi.nlm.nih.gov/pubmed/29368610
http://doi.org/10.1016/j.healthplace.2009.11.004
http://www.ncbi.nlm.nih.gov/pubmed/19959391
http://doi.org/10.3390/ijerph14020192
http://www.ncbi.nlm.nih.gov/pubmed/28216609
http://doi.org/10.1016/j.socscimed.2015.05.034
http://www.ncbi.nlm.nih.gov/pubmed/26043433
http://doi.org/10.3390/ijerph17207497
http://doi.org/10.1016/j.ypmed.2019.05.023
http://doi.org/10.1186/s12889-019-6848-4
http://doi.org/10.1016/j.scs.2012.11.003
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/physical-activity-surveillance
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/physical-activity-surveillance
http://doi.org/10.1016/j.healthplace.2022.102790
http://www.ncbi.nlm.nih.gov/pubmed/35316722
http://doi.org/10.1136/jech.2005.043125
http://www.ncbi.nlm.nih.gov/pubmed/16790830
http://doi.org/10.1136/bjsports-2020-102955
http://www.ncbi.nlm.nih.gov/pubmed/33239350
http://doi.org/10.1016/j.amepre.2011.04.013
http://www.ncbi.nlm.nih.gov/pubmed/21855739
http://doi.org/10.5888/pcd10.120276
http://doi.org/10.1186/s12966-017-0558-z
http://doi.org/10.1016/j.socscimed.2014.11.051
http://doi.org/10.1016/j.amepre.2004.10.018
http://doi.org/10.1016/S2214-109X(22)00068-7

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

