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Abstract. Park is considered as one of the necessary settings in the urban area to promote physical activity and a healthy 
lifestyle. It provides opportunities to engage in park-based physical activity to a wide range of users. Studies have found 
that park improvement is a sustainable way to increase the urban population’s physical activity levels. This study explores 
the effects of park improvement on park use and park-base physical activity using Benjakitti Park, one of the major dis-
trict parks in Bangkok, Thailand, as the case study. The park improvement was designed and constructed from October 
2016 – January 2017. A System for Observing Play and Recreation in Communities (SOPARC) observations were used to 
observe the changes in park use and park-based physical activity before and after the park improvement. It was found that 
park improvement changed users’ characteristics and the patterns of park use and park-based physical activity. The park 
improvement was associated with an increasing number of children and elderly visitors and a 4.1% and 17.6% increase in 
cycling and running. The project shows that even a tiny improvement in the built environment can change people’s attitude 
and behaviour towards physical activity and a healthy lifestyle.
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Introduction

Parks hold an essential role in providing settings for the 
urban population to be physically active because they of-
fer equal opportunities for facilitating physical activity 
to a wide range of users of different age, ethnocultural, 
and socioeconomic groups (Arifwidodo, 2020). Empiri-
cal evidence has shown that modifying the park’s physical 
environment, such as optimizing the design, can increase 
park visits and park-based physical activity (Duncan et al., 
2021). Studies have also found that park quality and spe-
cific park features are essential factors associated with 
achieving the recommended levels of physical activity. A 
study in Australia found that more attractive parks had 
more diverse types of park-based physical activity and had 
other co-benefits to mental health (Veitch et  al., 2014). 
Hence, an active park or park that can support the park-
based physical activity should be a standard recommenda-
tion in park planning, design and management (Topothai 
et al., 2016).

Understanding specific park features that attract us-
ers is increasingly crucial in park planning and design. 

A growing body of literature has attested that park fea-
tures such as park size, amenities and facilities, organized 
activities, and aesthetics are essential for encouraging 
park-based physical activity (Han et  al., 2013). On the 
other hand, park with inadequate maintenance was con-
sidered unattractive and had less active park use (Schultz 
et al., 2017). However, previous evaluation on how park 
improvement can increase physical activity have mixed 
results. Studies in the U.S. found that park renovations 
were associated with increased park use and local physi-
cal activity (Cohen et  al., 2012, 2015; Schipperijn et  al., 
2013). These studies suggest that renovating skatepark and 
playground increased daily users’ number and their as-
sociated physical activities. On the other hand, Lindberg 
and Schipperijn (2015) found that overly-designed park 
facilities may not bring benefits to increase physical activ-
ity in the park.

Despite the importance of the topic on park improve-
ment and physical activity, little research has been con-
ducted to understand whether improving park amenities 
and facilities can increase the population’s physical activity 
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in the context of Asian cities. Studies related to how park 
improvement can increase park users’ physical activity lev-
els were primarily found in the U.S. and European cities 
(Veitch et al., 2014, 2018; Schultz et al., 2017). Diff erent 
geographical, cultural and socioeconomic contexts can 
result in various types of active park use. For example, 
tropical cities can limit park use due to the hot weather 
during the aft ernoon (Arifwidodo & Chandrasiri, 2020b; 
Arifwidodo, 2014). Th is particular study attempted to ex-
amine the eff ects of park improvement on park use and 
park-based physical activity in Bangkok, Th ailand. Under-
standing how park improvements can increase park use 
and park-based physical activity can inform local and na-
tional governments how to direct the investments in park 
planning and design and raise awareness of professionals 
on how to mainstream physical activity in architecture 
and landscape architecture in general.

1. Methods

1.1. Study setting

Th e study was part of an action-research project funded 
by the Th ai Health Promotion Foundation (Th aiHealth) in 
examining the impacts of minor physical improvements in 
the public park in Th ailand. Benchakitti park was selected 
for the study because it is one of Bangkok’s most promi-
nent and oldest district parks. It can be easily accessed by 
diff erent modes of public transportations such as bus and 
underground train and private cars. Th e park’s total area 
was 130 hectares, with a retention pond for water recrea-
tion covered one-third of the area. In 2020, the park area 
was expanded and are currently undergoing a construc-
tion process. Biking and jogging track are surrounding 
the park, with the west part of the park consist of park 
facilities such as a playground, fi tness equipment, amphi-
theater, and skateboard park (Figure 1).

1.2. Park improvement process

In February 2016, a steering committee to oversee the 
park improvement was established, including the Bangkok 
Metropolitan Administration (BMA), Th ai Health Promo-
tion Foundation, Sports Authority of Th ailand, commu-
nity leaders, non-government organizations, landscape 
architect professionals the research team. Aft er conduct-
ing observational surveys, park audit, and a series of focus 
group discussion on the scope of renovations (considering 
budget and timeframe), three main design objectives were 
agreed upon. First, park improvement should be able to 
increase the number of children and elderly in the park. 
Second, the improvement should increase the light physi-
cal activity since this public park was meant to accom-
modate diff erent activities, including sedentary and light 
physical activities.

Aft er several iterations of the design, the steering com-
mittee approved the fi nal design in April 2016. It was decid-
ed that the park improvement was prioritized in three areas:

1. Redesigning the bike lane area. Th e objective of 
the improvement was to reduce accidents. A series 
of Focus Group Discussion (FGD) with diff erent 
stakeholders, including park users, revealed that 
accidents happened almost every day in the park 
due to the curves and intersections, which can be 
dangerous for both cyclists and non-cyclists. Dur-
ing the focus group discussion, it was revealed that 
one of the reasons why not many children in the 
park were because parents were afraid their children 
were hit by cyclists. Th e improvement in this zone 
included covering the bike lane with an anti-slip 
surface, providing bollards and barriers to separate 
bike lane and jogging track, and installing signage 
and wayfi nding in the area to direct the fl ow of run-
ners and cyclists.

2. Redesigning the walking and jogging track. Th e ob-
jectives of the improvements were: fi rst, to separate 
running, jogging and walking. Th e second was to 
create a sense of direction in the jogging track. Be-
fore park improvement, there were complaints that 
some users walked or ran clockwise around the 
track, and some others did the otherwise, resulting 
in accidents among runners. We repainted the jog-
ging track as well as installed signage and wayfi nd-
ing to separate walkers and runners.

3. Renovating playground. Th e improvement’s objec-
tive was to increase the number of children visitors 
in the park, as the existing playground was too small 
and not well-maintained. We added new play equip-
ment and amenities (water fountain, tables, and sit-
ting area for parents).

Table  1 summarizes the improvement conducted in 
the park. Th e construction was started in September 2016 
and fi nished in January 2017. Th e research team worked 
together with the BMA and park manager to make sure 
that the park did not have to close during the construc-
tion period.

Figure 1. Satellite image of Benjakitti Park 
(source: Google Map, 2020)
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1.3. Measuring the eff ects of park improvement

To understand the eff ects of park improvement to park 
use and park-based physical activity, we conducted two 
measurements. Baseline data (before improvement) were 
collected during 6–9 August 2016, and a follow-up assess-
ment (aft er improvement) were completed during 9–12 
April 2017. Th e System for Observing Play and Recrea-
tion in Communities (SOPARC) was used to complete 
the direct observation of park visitors and their physi-
cal activity levels (Mckenzie et  al., 2006). It is a widely 
used instrument specifi cally designed to assess physical 
activity levels in the park and other types of public open 
spaces (Evenson et al., 2016). A previous study in assess-
ing physical activity in parks In Bangkok used a similar 
method (Chandrasiri & Arifwidodo, 2017). Adjustments 
to physical activity types in the SOPARC form were made 
to refl ect the Th ai context, following the study conducted 
by Arifwidodo and Chandrasiri (2020a).

For SOPARC observation, the park was divided into 
four zones (Figure 2):

1. Th e east zone, next to the Ratchadapisek Road, 
mainly were consisted of gardens with no open 
spaces for activity. Th is zone was traversed by the 
jogging track and bike lane.

2. Th e west zone, which was most of the activities in 
the park, occurred both active and non-active uses.

3. Th e playground zone, where we conducted the ren-
ovation of the playground.

4. Bike lane and jogging track, where we conducted 
the physical improvement on the bike lane and jog-
ging track.

We recruited four trained assessors for the observa-
tion. Each person was responsible for scanning and coding 
physical activity levels in each zone. Th e park was observed 
four days before and aft er the improvement, representing 
two typical weekdays and weekends. Each period of obser-
vation was divided into four rounds in the morning (06.00, 
07.00, 08.00) and four rounds in the evening (16.00, 17.00, 
18.00, 19.00). In both observations, park users’ characteris-
tics such as gender (i.e., female, male), age group (children, 
adolescents, adult, and elderly) and primary activities (i.e., 
walking, sitting, jogging) were recorded by the observers. 
Physical activity levels were coded into three categories: 
sedentary (sitting, sleeping, picnic, and reading), light 
physical activity (such as walking), and moderate to vigor-
ous physical activity (MVPA) such as running, cycling, and 
other strenuous exercises. Th ese categorizations were part 
of the standard procedure in conducting SOPARC obser-
vation (Bai et al., 2013; Tu et al., 2015).

Descriptive statistics were used to highlight the dif-
ference in the total number of visitors and their physical 
activity levels during observation periods (before and af-
ter the park improvement). Two binomial logistic regres-
sion models (odds ratio  = OR and confi dence interval 
CI = 95%) were constructed to understand the changes in 
physical activity characteristics and patterns before and af-
ter park improvement. Th ese models’ dependent variables 
were the level of physical activity in the park, categorized 
into “active use” and “non-active use” for the analysis. Ac-
tive use represented light, moderate, and vigorous physical 
activity, while non-active use was categorised as sedentary 
behaviour.

Table 1. Summary of park improvement conducted for the study

Location Types of improvement Description of improvement

East zone None –
West zone None –
Playground zone Renovating playground Installing new play equipment to increase active play 

among children; installing new amenities such as 
water fountain, tables, and sitting areas for parents; 
renovating the surrounding to improve safety and 
security in the playground

Bike lane/jogging 
track

Redesigning bike lane area Covering the bike lane with a non-slippery surface; 
separation of the bike lane and jogging track using 
elevated surface and bollards; installing signages to 
reduce cyclists’ speed

Redesigning walking and jogging track Installing signage of walking and running to create 
a sense of direction; repainting the jogging track 
to separate walking and running; installing signage 
and bollards at the intersection of the bike lane and 
jogging track

Figure 2. Th e SOPARC observation zones
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2. Result

A follow-up observation recorded a total of 12,506 users, 
which shows a 10% increase from the baseline data be-
fore the park improvement (11,239 users). There was a 
significant increase in sedentary and light physical activity. 
More elderly and children were observed in the park after 
the improvement, with most children were found in zone 
3, where the playground was installed. Similarly, elderly 
users were found walking in the newly-designed jogging 
track. The follow-up observation also found a significant 
increase in the total number of users during the weekends, 
while no significant difference was found during week-
days. Table 1 summarizes the result.

Table 2 presents the comparison of the total number 
of users stratified by types of the park’s main activity. It 
shows that the park improvement changes the activity 
structure in the park. Confirming the increase of seden-
tary behaviour in the park, more people were reading and 
picnic during the follow-up observation. A 49% increase 
in yoga and tai chi confirmed the increasing number of 
elderly users conducting activities in the park after the 
improvement. A 4.1% increase in cycling and running ac-
tivities were also recorded.

Table 1. The number of visitors before and after park 
improvement

Criteria Before
(%)

After
(%)

Changes
(%)

Zone
1 east side 3758 (33.2) 5117 (40.9) 36.2%
2 west side 4641 (41.0) 4432 (35.4) –4.5%
3 passive/play 2098 (18.5) 2364 (18.9) 1.2%
4 bike lane/jogging 832 (7.3) 593 (4.7) –28.7%
Nationality
Thai 10222 (90.2) 10579 (84.6) 3.4%
Non-Thai 1107 (9.8) 1925 (15.4) 73.8%
Gender
Male 6635 (58.6) 7116 (56.9) 7.2%
Female 4694 (41.4) 5390 (43.1) 14.8%
Age group
Children 440 (3.9) 532 (4.3) 20.9%
Teen 1235 (10.9) 745 (6.0) 39.6%
Adult 8065 (71.2) 9093 (72.7) 12.7%
Elderly 1589 (14.0) 2136 (17.1) 34.4%
Physical activity level
Sedentary 1179 (10.4) 1759 (14.1) 49.1%
Light 4802 (42.4) 5429 (43.4) 13.0%
Moderate-vigorous 5348 (47.2) 5318 (42.5) –0.5%
Week
Weekend 5992 (52.9) 6284 (50.3) 4.9%
Weekdays 5247 (47.1) 6222 (49.7) 18.6%
TOTAL 11329 (100) 12506 (100) 10.0%

Table 2. Comparison of the total number of users stratified  
by activity

Activity Baseline
(%)

Follow-up
(%) % of changes

Sitting/laying 
down

1272 (11.2) 1235 (9.9) –2.9

Chatting 195 (1.7) 119 (1.0) –39.0
Reading 24 (0.2) 98 (0.8) 308.3
Picnic (with food) 16 (0.1) 82 (0.7) 412.5
Other sedentary 169 (1.5) 225 (1.8) 33.1
Walking 4190 (37.0) 4561 (36.5) 8.9
Yoga, tai chi 255 (2.3) 380 (3.0) 49.0
Using exercise 
equipment

488 (4.3) 370 (3.0) –24.2

Skateboard 11 (0.1) 97 (0.8) 781.8
Other light 
physical activity

80 (0.7) 21 (0.2) –73.8

Bicycling 778 (6.9) 810 (6.5) 4.1
Running 3751 (33.1) 4412 (35.3) 17.6
Boating 64 (0.6) 91 (0.7) 42.2
Rowing 1 (0.0) 3 (0.0) 200
Other medium to 
vigorous physical 
activity

35 (0.3) 2 (0.0) –94.3

Table 3. Comparison of active park use before and after 
park improvement based on System for Observing Play and 

Recreation in Communities (SOPARC) data

Variable Before
OR (95% CI)

After
OR (95% CI)

Zone
1 east side ref ref
2 west side 4.033 (2.832–5.742)* 8.550 (6.966–10.495)*
3 playgrounds 0.739 (0.522–1.046) 4.922 (4.047–5.987)*
4 bike lane/
jogging

0.892 (0.605–1.315) 1.215 (1.004–1.472)*

Nationality
Thai ref ref
Non-Thai 1.198 (0.962–1.491) 4.065 (0.999–4.184)
Gender
Female ref ref
Male 1.516 (1.334–1.721)* 1.506 (1.352–1.677)*
Age group
Teen ref ref
Children 0.602 (0.450–0.805)* 1.447 (1.106–1.845)*
Adult 1.146 (1.119–1.898)* 1.407 (1.325–1.509)*
Elderly 1.113 (0.925–1.339) 1.804 (1.688–1.939)*
Week
Weekdays ref) ref
Weekend 1.198 (0.962–1.491) 1.591 (1.365–1.855)*

Note: = * p-value < 0.005. Dependent variable: active park use; n (be-
fore) = 11,329, n (after) = 12,506.
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Table 3 presents the changes in physical activity pat-
terns and characteristics before and after the park im-
provement. There was a statistically significant associa-
tion of active use after the park improvement in various 
variables. Playgrounds and bike lane/jogging track were 
found significantly associated with active park use com-
pared to before the improvement. More children and the 
elderly were also significantly associated with active park 
use (OR = 1.447 and 1.804). Although the improvement 
did not specifically address the adult age group, it showed 
an increase in the probability of being active in the park 
(1.146 before and 1.407 after the improvement). After the 
improvement, people were more likely to be engaged in 
physical activity during weekends (OR  = 1.591). Male 
park users were more likely to be physically active than 
female before and after the improvement (1.516 before 
and 1.506 after).

3. Discussion

This study is one of the few studies in Asian cities in a 
tropical climate to examine the effect of park improve-
ments on active park use. Two main findings were high-
lighted in this study. First, park improvements change the 
characteristics of park users. More elderly and children 
were observed in the park and more likely to engage in 
park-based physical activity. The findings were dissimi-
lar to previous studies in Bangkok, where children and 
the elderly were less prominent, although park facilities 
and amenities were available (Arifwidodo & Chandra-
siri, 2020; Chandrasiri & Arifwidodo, 2017). Before the 
park improvement, children were the least active group. 
However, after the construction of the playground, the 
likelihood of being active for children was significantly 
increased. This finding shared similarity with the study 
conducted in Australia, which found that installing park 
amenities for children can substantially increase children’s 
park-based physical activity (Dobbinson et al., 2020). The 
study also suggested that improving the playground can 
increase the number of park visitors since it was not un-
common that children visited the park with parents and 
family.

Similarly, the separation of walking and running in the 
jogging track increased the likelihood of being active for 
elderly users. On the other hand, consistent with previous 
research, adult and male users were the most active group, 
which indicated specific attention to increase park-based 
physical activity for female users. There were no signifi-
cant changes in the likelihood of nationality since the park 
improvements were not intended to increase the number 
of non-Thai users. The redesign of the bike lane saw a 
4% increase in cycling activities in the park. It was also 
found that installing signage and bollards had reduced 
the average speed of cycling in the park was reduced to a 
maximum of 20 kilometres per hour. After the park im-
provement, no cycling accidents were reported during the 
observation period.

The second main finding was that park improvement 
also saw the different patterns of active park use and park-
based physical activity. Active park uses were more likely 
to happen in different zones of the park, especially at the 
bike lane and jogging track. More light physical activity 
such as walking was observed after the improvements, es-
pecially in the zones that received physical improvements. 
More sedentary activities such as reading and picnic were 
also observed in all zones after the improvements. The 
improvements also changed the time of the park visit. Be-
fore the improvement, there was no significant difference 
between weekend and weekdays in terms of the number 
of people conducting the physical activity. However, there 
was a substantial difference during weekdays and the 
weekend after the park improvement. Further analysis of 
the data showed that most of the increase was from chil-
dren and elderly conducting light physical activity during 
the weekend.

In many cities of developing countries, including 
Bangkok, a higher dependency on private motorized ve-
hicles has created fewer opportunities to increase trans-
portation-related physical activity. People tend to use 
private cars instead of walking, cycling, or using public 
transport. An increasingly warmer temperature in Bang-
kok also exacerbated the situation (Arifwidodo, 2014; Ar-
ifwidodo & Chandrasiri, 2015). On the other hand, it is 
difficult to increase physical activity at work due to the 
nature of urban jobs, which rely on sedentary behaviours. 
Parks can provide a safe and convenient place to engage in 
physical activity and a healthy lifestyle for urban residents. 
A growing body of evidence in parks and physical activity 
usually proposes two recommendations: first, build more 
parks to increase the accessibility of different population 
groups in the urban area to have the opportunity to be 
physically active (for example, see Kaczynski et al., 2008; 
Rigolon, 2016). However, in Bangkok, it is currently dif-
ficult for the local government to procure land to sup-
ply the green open spaces due to urban densification and 
rising land prices (Arifwidodo et  al., 2021). The second 
recommendation would be investing in a better quality of 
the physical environment in the park. This study’s find-
ings echo what has been established in the literature that 
improving the physical environment can have significant 
effects to increase park use and park-based physical activ-
ity (Cohen et al., 2020; Veitch et al., 2021). A small design 
intervention can significantly affect active park use when 
it has a straightforward design objective and involves all 
the relevant stakeholders in the design process (Duncan 
et al., 2021). In this study, although the main objectives 
of the park improvement were to increase the number of 
children and elderly in the park and increase light physi-
cal activity, it had also increased the number of moderate 
to vigorous physical activity in the park. Although it was 
not intended, the improvement also increased the num-
ber of people engage in sedentary behaviours. However, 
they may also benefit from the range of social and mental 
health benefits (Francis et al., 2012).
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The strengths of this study include the use of a validat-
ed SOPARC instrument to measure the effect of park im-
provement objectively. Comparisons between before and 
after the improvement can highlight the changes in terms 
of users’ characteristics and patterns of physical activity 
in the park. Another strength is the multi-stakeholders 
involvements in the design process. Local government, 
national health promotion agencies, researchers, and 
landscape architect professionals worked together with the 
communities and park users to find the balance between 
catering to the community needs and the budget and time 
constraints of the park improvement. Limitations of the 
study include the lack of a comparison park, which limits 
the interpretation of the magnitude of the park improve-
ment when compared to a park with similar characteris-
tics without the improvement. The physical improvement 
of the park was also limited to small renovation and up-
grading due to limited funding. The SOPARC observation 
method was unable to further identify users’ sociodemo-
graphic characteristics, such as income, employment, and 
proximity of residence, which were significant individual 
factors in determining park use and park-based physical 
activity.

Conclusions

This study examines the effects of park improvement to 
park use and park-based physical activity in Bangkok, 
Thailand. The findings in this study were consistent with 
the existing evidence in the literature. We found that park 
improvement contributes to the intended changes of park 
users. More children and the elderly were found engaging 
in physical activity. The improvement also saw that active 
park use was more likely to happen in physically improved 
zones. These findings provide encouraging evidence for 
urban planners and designer, and local governments that 
a small improvement of parks’ physical environment can 
benefit urban residents. Future research should be ad-
dressed to understand the needs of specific park users 
and how much accessing parks can improve their physical 
activity levels and health outcomes in general. Combining 
survey questionnaire of people surrounding the park with 
SOPARC observation would be essential in future studies. 
In addition to using a more sophisticated method, more 
research should address whether physical improvement 
could be further enhanced if the intervention was com-
bined with organized activities and programs in the park.

References
Arifwidodo, S. D. (2014). Urban form and residential energy use 

in Bandung Indonesia. In Urbanization in Asia (pp. 239–248). 
Springer. https://doi.org/10.1007/978-81-322-1638-4_14

Arifwidodo, S. D. (2020). Park Matters! Mainstreaming physical 
activity in landscape architecture design (1st ed.). Kasetsart 
University.

Arifwidodo, S. D., & Chandrasiri, O. (2020a). Association be-
tween park characteristics and park-based physical activity 

using systematic observation: insights from Bangkok, Thai-
land. Sustainability, 12(6), 2559. 
https://doi.org/10.3390/su12062559

Arifwidodo, S. D., & Chandrasiri, O. (2020b). Urban heat stress 
and human health in Bangkok, Thailand. Environmental Re-
search, 185, 109398. 
https://doi.org/10.1016/j.envres.2020.109398

Arifwidodo,  S.  D., Ratanawichit, P., & Chandrasiri, O. (2021). 
Understanding the implications of urban heat island effects 
on household energy consumption and public health in 
Southeast Asian cities: evidence from Thailand and Indone-
sia. In Advances in 21st century human settlements (pp. 33–
42). Springer. https://doi.org/10.1007/978-981-15-5608-1_3

Bai, H., Stanis, S.  A.  W., Kaczynski,  A.  T., & Besenyi,  G.  M. 
(2013). Perceptions of neighborhood park quality: Associa-
tions with physical activity and body mass index. Annals of 
Behavioral Medicine, 45(Suppl. 1), S39–S48. 
https://doi.org/10.1007/s12160-012-9448-4

Chandrasiri, O., & Arifwidodo, S. (2017). Inequality in active 
public park: a case study of Benjakitti Park in Bangkok, Thai-
land. Procedia Engineering, 198, 193–199. 
https://doi.org/10.1016/j.proeng.2017.07.083

Cohen, D. A., Han, B., Isacoff, J., Shulaker, B., Williamson, S., 
Marsh, T., McKenzie, T. L., Weir, M., & Bhatia, R. (2015). Im-
pact of park renovations on park use and park-based physical 
activity. Journal of Physical Activity and Health, 12(2), 289–
295. https://doi.org/10.1123/jpah.2013-0165

Cohen, D. A., Han, B., Williamson, S., Nagel, C., McKenzie, T. L., 
Evenson, K. R., & Harnik, P. (2020). Playground features and 
physical activity in U.S. neighborhood parks. Preventive Medi-
cine, 131, 105945. 
https://doi.org/10.1016/j.ypmed.2019.105945

Cohen,  D.  A., Marsh, T., Williamson, S., Golinelli, D., & Mc-
Kenzie, T. L. (2012). Impact and cost-effectiveness of family 
Fitness Zones: A natural experiment in urban public parks. 
Health & Place, 18(1), 39–45. 
https://doi.org/10.1016/j.healthplace.2011.09.008

Duncan, M. J., Bell, T., & Austin, G. (2021). The effect of local 
neighbourhood park redevelopments on park visitations and 
user physical activity levels: a pe–post test evaluation. Journal 
of Public Health. 
https://doi.org/10.1007/s10389-020-01451-4

Evenson, K. R., Jones, S. A., Holliday, K. M., Cohen, D. A., & 
McKenzie, T. L. (2016). Park characteristics, use, and physi-
cal activity: A review of studies using SOPARC (System for 
Observing Play and Recreation in Communities). Preventive 
Medicine, 86, 153–166. 
https://doi.org/10.1016/j.ypmed.2016.02.029

Francis, J., Wood, L. J., Knuiman, M., & Giles-Corti, B. (2012). 
Quality or quantity? Exploring the relationship between Pub-
lic Open Space attributes and mental health in Perth, West-
ern Australia. Social Science & Medicine, 74(10), 1570–1577. 
https://doi.org/10.1016/j.socscimed.2012.01.032

Google. (2020). Benjakitti Park. https://www.google.ca/maps/@1
3.7299691,100.5556311,17z

Han, B., Cohen, D., & McKenzie, T. L. (2013). Quantifying the 
contribution of neighborhood parks to physical activity. Pre-
ventive Medicine, 57(5), 483–487. 
https://doi.org/10.1016/j.ypmed.2013.06.021

Kaczynski, A. T., Potwarka, L. R., & Saelens, B. E. (2008). Asso-
ciation of park size, distance, and features with physical activ-
ity in neighborhood parks. American Journal of Public Health, 
98(8), 1451–1456. https://doi.org/10.2105/AJPH.2007.129064

https://doi.org/10.1007/978-81-322-1638-4_14
https://doi.org/10.3390/su12062559
https://doi.org/10.1016/j.envres.2020.109398
https://doi.org/10.1007/978-981-15-5608-1_3
https://doi.org/10.1007/s12160-012-9448-4
https://doi.org/10.1016/j.proeng.2017.07.083
https://doi.org/10.1123/jpah.2013-0165
https://doi.org/10.1016/j.ypmed.2019.105945
https://doi.org/10.1016/j.healthplace.2011.09.008
https://doi.org/10.1007/s10389-020-01451-4
https://doi.org/10.1016/j.ypmed.2016.02.029
https://doi.org/10.1016/j.socscimed.2012.01.032
https://www.google.ca/maps/@13.7299691,100.5556311,17z
https://www.google.ca/maps/@13.7299691,100.5556311,17z
https://doi.org/10.1016/j.ypmed.2013.06.021
https://doi.org/10.2105/AJPH.2007.129064


Journal of Architecture and Urbanism, 2021, 45(1): 73–79 79

Lindberg, M., & Schipperijn, J. (2015). Active use of urban park 
facilities – Expectations versus reality. Urban Forestry & Ur-
ban Greening, 14(4), 909–918. 
https://doi.org/10.1016/j.ufug.2015.08.007

McKenzie,  T.  L., Cohen,  D.  A., Sehgal, A., Williamson, S., & 
Golinelli, D. (2006). System for Observing Play and Recrea-
tion in Communities (SOPARC): reliability and feasibility 
measures. Journal of Physical Activity and Health, 3(Suppl. 1), 
S208–S222. https://doi.org/10.1123/jpah.3.s1.s208

Rigolon, A. (2016). A complex landscape of inequity in access to 
urban parks: A literature review. Landscape and Urban Plan-
ning, 153, 160–169. 
https://doi.org/10.1016/j.landurbplan.2016.05.017

Schipperijn, J., Bentsen, P., Troelsen, J., Toftager, M., & Stigsdot-
ter, U. K. (2013). Associations between physical activity and 
characteristics of urban green space. Urban Forestry & Urban 
Greening, 12(1), 109–116. 
https://doi.org/10.1016/j.ufug.2012.12.002

Schultz, C. L., Wilhelm Stanis, S. A., Sayers, S. P., Thombs, L. A., 
& Thomas, I. M. (2017). A longitudinal examination of im-
proved access on park use and physical activity in a low-
income and majority African American neighborhood park. 
Preventive Medicine, 95, S95–S100. 
https://doi.org/10.1016/j.ypmed.2016.08.036

Topothai, T., Chandrasiri, O., Liangruenrom, N., & Tangchar-
oensathien, V. (2016). Renewing commitments to physical ac-
tivity targets in Thailand. The Lancet, 388(10051), 1258–1260. 
https://doi.org/10.1016/S0140-6736(16)30929-1

Tu, H., Liao, X., Schuller, K., Cook, A., Fan, S., Lan, G., Lu, Y., 
Yuan, Z., Moore, J. B., & Maddock, J. E. (2015). Insights from 
an observational assessment of park-based physical activity in 
Nanchang, China. Preventine Medicine Reports, 2, 930–934. 
https://doi.org/10.1016/j.pmedr.2015.08.022

Veitch, J., Rodwell, L., Abbott, G., Carver, A., Flowers, E., & 
Crawford, D. (2021). Are park availability and satisfaction 
with neighbourhood parks associated with physical activity 
and time spent outdoors? BMC Public Health, 21(1), 1–11. 
https://doi.org/10.1186/s12889-021-10339-1

Veitch, J., Salmon, J., Carver, A., Crawford, D., Giles-Corti, B., & 
Timperio, A. (2014). REVAMP: A natural experiment to ex-
amine the impact of park renewal on park-use and park-based 
physical activity. Journal of Science and Medicine in Sport, 18, 
e146–e147. https://doi.org/10.1016/j.jsams.2014.11.154

Veitch, J., Salmon, J., Crawford, D., Abbott, G., Giles-Corti, B., 
Carver, A., & Timperio, A. (2018). The REVAMP natural ex-
periment study: The impact of a play-scape installation on 
park visitation and park-based physical activity. International 
Journal of Behavioral Nutrition and Physical Activity, 15(1), 
1–15. https://doi.org/10.1186/s12966-017-0625-5

https://doi.org/10.1016/j.ufug.2015.08.007
https://doi.org/10.1123/jpah.3.s1.s208
https://doi.org/10.1016/j.landurbplan.2016.05.017
https://doi.org/10.1016/j.ufug.2012.12.002
https://doi.org/10.1016/j.ypmed.2016.08.036
https://doi.org/10.1016/S0140-6736(16)30929-1
https://doi.org/10.1016/j.pmedr.2015.08.022
https://doi.org/10.1186/s12889-021-10339-1
https://doi.org/10.1016/j.jsams.2014.11.154
https://doi.org/10.1186/s12966-017-0625-5

