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Abstract

Background: There is substantial scope for enhancing population health through increased park visits and active
use of parks; however, a better understanding of factors that influence park visitation is needed. This cross-sectional
study examined how parent-reported satisfaction and perceived availability of parks were associated with adults’
physical activity and children’s physical activity and time spent outdoors, and whether these associations were
mediated by park visitation.

Methods: Self-reported surveys were completed by adults living within 5 km of two parks located in Melbourne,
Australia. Participants reported their satisfaction with neighbourhood park quality, walking duration from home to
the nearest park, and park visitation in the past 7 days. Participants with a child aged 2–15 years also answered
similar questions in relation to their child. The primary outcome variable for adults was leisure-time physical activity
(LTPA) and for children was proxy-reported time spent outside. The secondary outcome for adults was combined
transportation and LTPA and for children (5–15 years) was the number of days physical activity recommendations
were met in the past 7 days.

Results: Significant positive associations between park availability and park visitation in the past 7 days, and
between park visitation and the outcome variables were observed among both adults (n = 1085, Mage = 48.9, SD
13.4) and children (n = 753, Mage = 8.8, SD = 3.7). The association between park satisfaction and park visitation was
only significant among adults. Park visitation mediated associations between park availability and park satisfaction
and the outcome variables among both adults and children.

Conclusions: Improving park availability and users’ satisfaction with parks may increase visitation and consequently
increase physical activity and time spent outdoors.

Keywords: Children, Adults, Neighbourhood, Built environment

Background
Neighborhood parks can confer multiple health benefits
through facilitating physical activity, contact with nature,
and social interaction [1, 2], as well as being walkable
destinations for residents to engage in recreational

physical activity [3]. Despite abundant evidence on the
health benefits of parks, they are generally underutilized
and visitors often engage in low levels of physical activity
during their park visits [4, 5]. A systematic review has
reported few differences in park visitation by gender,
however, males are more likely to be observed in moder-
ate- to-vigorous intensity physical activity compared to
females [6]. Thus, there is substantial scope for enhan-
cing population health through increased visits and
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active use of parks. However, in order to do so it is
necessary to better understand factors that are associ-
ated with park visitation (i.e. visiting a park) and physical
activity.
Although park availability which includes proximity to

home or other places and accessibility have been shown to
be positively associated with physical activity among both
youth [7–10] and adults [1, 11–13], there are some incon-
sistencies in the literature [14–19]. A growing body of
research indicates that factors other than park availability
including factors such as crime and safety [20, 21], park
features (e.g. playgrounds, picnic facilities, seating and
paths) and quality of amenities and aesthetics (e.g. main-
tenance, gardens, landscaping) influence park visitation
and physical activity [22–24].
We know that people do not always visit their closest

park and often travel significant distances from home to
reach their preferred park [25, 26]. This may be due to
(dis) satisfaction with the features or quality (i.e. un-
attractive qualities, size, lack of amenities) of the closest
park. In an Australian study, the likelihood of adults
using public open space increased with increasing levels
of access, but the effect was greater after adjusting for
distance, attractiveness, and park size. After matching
public open space for size and location, 70% of users vis-
ited attractive public open spaces [27]. In another study
of Australian adults, the presence of a large, high-quality
park within walking distance of one’s home was shown
to be more important than having other open space
closer to home for promoting sufficient amounts of
walking for health benefits [28]. Further, among adults
aged 57–67 years who walked for recreation, higher park
quality was related to greater weekly duration of recre-
ational walking [29].
Despite the importance of park quality, few studies

have examined associations between satisfaction with
park quality and physical activity among children or
youth and this is an existing research gap. A US study of
adolescents found that greater perceived park quality
(including amenities, maintenance, aesthetics, and safety)
was associated with double the odds of park visitation,
however, there was no association between park quality
and overall objectively measured physical activity [30].
Another study of low-income neighbourhoods in the US
found park quality was positively associated with park use
and park-based physical activity among children (5–10
years) [31].
It is unclear how park satisfaction (operationalised in our

study as self- and parent-reported satisfaction with park
quality), park visitation and physical activity are related.
Examining whether satisfaction with local parks is associated
with park visitation and physical activity in both adults and
children will improve our understanding of how parks may
facilitate active living. In addition, to our knowledge no

studies have considered the pathways through which park
satisfaction and perceived availability of parks may operate to
influence physical activity; however, park visitation is likely to
be on the causal pathway between park satisfaction and
physical activity, as well as between park availability and
physical activity [24, 32].
The aims of this study were to examine: 1) satisfaction

(with park quality) and perceived availability of parks,
and their associations with self-reported physical activity
(leisure-time physical activity (LTPA) and transport-
related physical activity (TPA)) among adults; 2) parent-
reported satisfaction and availability of parks, and their
associations with physical activity (time spent outdoors
and meeting physical activity recommendations) among
children; and 3) whether these associations were medi-
ated by park visitation. It was hypothesised that adults
who reported greater satisfaction with the quality of
their local parks and greater perceived availability of
these parks, and children whose parents reported the
above would visit parks more frequently, thus increasing
the likelihood of engaging in physical activity and spend-
ing time outdoors (see Fig. 1).

Methods
This study was nested within the Recording and EValu-
ating Activity in a Modified Park (REVAMP) study [33].
Ethics approval was obtained from the University Hu-
man Ethics Advisory Group (HEAG-H 46–2012), the
Department of Education and Early Childhood Develop-
ment and the Catholic Education Office Melbourne.
Briefly, the REVAMP study was designed to evaluate

the impact of a park modification by using multiple
measures to comprehensively assess park visitation and
park-based physical activity in two metropolitan parks in
Melbourne, Australia: an intervention park and a control
park. The intervention park was located 28 km north-
west of Melbourne’s central business district (CBD) in a
low socio-economic status (SES) area. In 2016, the popu-
lation for the local city council area where the interven-
tion park was located was 209,523 with 17 persons per
hectare, 58% spoke a language other than English at
home and 20% had a low household income [34]. The
control park was located 22 km east of Melbourne’s
CBD in a high SES area. In 2016, the population for the
local city council area was 127,573 with 11 persons per
hectare, 42% spoke a language other than English at
home and 16% had a low household income [35].
The current study utilised baseline data from self-

reported cross-sectional resident surveys completed by
adults in April–May 2013 living within 5 km or with
children attending (pre) school within 3 km of these two
parks. The REVAMP survey has been described in more
detail elsewhere [33]. Respondents with at least one child
aged 2–15 years living in the household, were also asked

Veitch et al. BMC Public Health          (2021) 21:306 Page 2 of 10



to complete proxy-report survey questions regarding
their child’s use of parks and related behaviour.
Recruitment was via schools and postal survey. Pre-

schools, primary and secondary government and
Catholic schools located within 3 km of each park were
invited to participate. Six pre-schools, ten primary
schools and two secondary schools were recruited, which
equated to approximately 5000 families (2500 from each
park area) with children aged 2–15 years. Once schools
consented to participate, a survey was sent home to: all
families at each preschool with a child aged 2 years or
older; every family at each primary school; and families
at each secondary school with a student in school years
7–9. In addition, a random selection of 5000 residents
(n = 2500 from each park area) who lived within a 5 km
buffer of the two parks were identified by the two City
Councils within which the parks were located and were
mailed a survey.
In total, 9694 surveys were delivered, 37 were returned

to sender, and 1487 surveys were returned completed
(15.4% response rate; 15.1% intervention park, 15.7%
control park), with 866 surveys including data on chil-
dren. Response rates from schools and postal surveys
were similar [33]. Survey items are presented in
Additional file 1.

Socio-demographic variables
The survey assessed parental age, sex, highest level of
education, marital status, employment status, country of
birth, parental status and dog ownership as well as
child’s age, sex and extent of independence when walk-
ing to nearby parks (see Tables 1 and 2).

Outcome variables
For adults, the primary outcome variable was self-
reported LTPA in the past 7 days, and the secondary

outcome combined TPA and LTPA. For children, the
primary outcome variable was time spent outdoors in
the past 7 days and the secondary outcome was the
number of days in this period on which physical activity
recommendations were met.
For adults, LTPA and TPA were assessed using the

long version of the International Physical Activity Ques-
tionnaire, which has acceptable reliability and validity
[36]. Total duration (minutes) per week of LTPA was
computed by summing time spent walking (not includ-
ing walking for transport) and in moderate- and
vigorous-intensity physical activity in the past 7 days.
Total duration per week of TPA was computed by sum-
ming time spent walking or cycling to travel from place
to place in the past 7 days. TPA and LTPA were
summed to create total time spent in TPA and LTPA.
Parents were asked “During the last 7 days, how

many hours/minutes in total did your child spend
outside (Monday to Friday, excluding time spent at
school, pre-school or child care settings). The same
question was asked for weekend days. Outdoor time
has been consistently shown to be positively related
to physical activity among children [37]. Participants
who had a child aged 5–15 years were also asked
“Over the past 7 days, on how many days did your 5–
15 year old child participate in sport, physical activity
or active play for at least 60 min per day” [38].

Park satisfaction (exposure variable)
Participants were asked to report agreement with the
following statement: “I am satisfied with the overall
quality of the parks in my neighbourhood”. Response
options were: 1 = strongly disagree to 5 = strongly
agree. Test-re-test reliability for this item has been
previously reported [33]. Participants also reported
their satisfaction with the overall quality of available

Fig. 1 Conceptual model: Park visitation as a mediator of the association between park availability and park satisfaction and physical activity/time
spent outdoors
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Table 1 Adult participants’ characteristics

N = 1085

Gender, n (%)

Male 316 (29.1%)

Female 769 (70.9%)

Age (years) - mean [SD] 48.9 [13.4]

Residential location, n (%)

Lives within 5 km of intervention park 505 (46.5%)

Lives within 5 km of control park 580 (53.5%)

Education level, n (%)

No formal qualifications 106 (9.8%)

Year 12/apprentice/diploma 317 (29.2%)

University/higher 662 (61.0%)

Employment status, n (%)

Full-time work 366 (33.7%)

Part-time work or study 333 (30.8%)

Not working 386 (35.6%)

Marital status, n (%)

Married/de facto 891 (82.3%)

Separated/widowed/divorced 138 (12.7%)

Never married 54 (5.0%)

Country of birth, n (%)

Australia 729 (67.3%)

Other 354 (32.7%)

Dog ownership, n (%) 391 (36.0%)

Child under 2 years, n (%) 97 (8.9%)

Child between 2 and 15 years, n (%) 670 (61.8%)

Satisfaction with parks, n (%)

Strongly disagree 38 (3.5%)

Disagree 152 (14.0%)

Neither agree nor disagree 112 (10.3%)

Agree 550 (50.7%)

Strongly agree 233 (21.5%)

Walking distance to park, n (%)

1–5 min 514 (47.4%)

6–10 min 326 (30.0%)

11–20 min 171 (15.8%)

21–30 min 45 (4.1%)

31+ mins 29 (2.7%)

Visited park in past 7 days, n (%) 691 (63.7%)

Minutes/week LTPA – mean [SD], median [IQR] 217.2 [298.3], 120.0 [0.0–300.0]

Minutes/week TPA & LTPA (n = 833) – mean [SD], median [IQR] 348.7 [412.5], 215.0 [90.0–450.0]
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parks in their neighbourhood for their child. Neigh-
bourhood was defined as everywhere within a 10–15
min walk from home.

Park availability (exposure variable)
Participants were asked: “About how long would it
take you to walk from home to the nearest park?” Re-
sponse options adapted from the Neighborhood

Environment Walkability Scale (NEWS) which has
been shown to have acceptable reliability [39] were:
1) 1–5 min; 2) 6–10 min; 3) 11–20 min; 4) 21–30 min;
5) 31+ minutes. Responses were reversed scored, with
higher scores representing a shorter distance to the
park. Participants also reported whether there were
any parks/playgrounds within walking distance from
home for their child (yes/no).

Table 2 Child participants’ characteristics

N = 753

Child’s sex, n (%)

Male 387 (51.4)

Female 366 (48.6)

Child’s age (years) – mean [SD] 8.8 [3.7]

Residential location, n (%)

Lives within 5 km of intervention park 332 (44.1)

Lives within 5 km of control park 421 (55.9)

Adult education level, n (%)

No formal qualifications 47 (6.2)

Year12/apprentice/diploma 219 (29.1)

University/higher 487 (64.7)

Adult employment status, n (%)

Full-time work 246 (32.7)

Part-time work or study 284 (37.7)

Not working 223 (29.6)

Marital status, n (%)

Married/de facto 664 (88.4)

Separated/widowed/divorced 66 (8.8)

Never married 21 (2.8)

Country of birth, n (%)

Australia 539 (71.7)

Other 213 (28.3)

Dog ownership, n (%) 277 (36.8)

Other child in household, n (%) 597 (79.3)

Child visits park without adult (i.e. alone or with friends/siblings), n (%) 271 (36.0)

Satisfaction with parks for child, n (%)

Strongly disagree 24 (3.2)

Disagree 69 (9.2)

Neither agree nor disagree 90 (12.0)

Agree 391 (51.9)

Strongly agree 179 (23.8)

Child visited park in past 7 days, n (%) 496 (65.9)

Parks within walking distance for child, n (%) 712 (94.6)

Time child spent outside (minutes/week) - mean [SD], median [IQR] 652.8 [462.9],

540.0 [300.0–900.0]

Days child met physical activity recommendations (5-15 yrs., n = 591) – mean [SD], median [IQR] 4.2 [2.0], 4.0 [3.0–6.0]
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Park visitation (potential mediator)
Participants reported whether they had visited any park
in the past 7 days (yes/no). Participants also answered
the same question in relation to their child’s park
visitation.

Data analysis
For analysis using the primary outcome (adults =
LTPA, children = time outdoors), only participants
with complete data for the primary outcome, expos-
ure variables, mediators and potential confounders
were included (adults n = 1085, children n = 753). For
the secondary outcome (adults = combined TPA and
LTPA, children = days met physical activity recom-
mendations), only participants with complete data
for the secondary outcome, exposure variables, medi-
ators and potential confounders were included
(adults n = 833, children n = 591).
Analyses were conducted in Stata 15 (StataCorp, 2017,

College Station, Texas) separately for adults and chil-
dren. Analyses examined: 1) associations between (each
of) park availability and park satisfaction and the out-
come variables (c-path/total effect); 2) associations
between (each of) park availability and park satisfaction
and the potential mediator (a-path); 3) associations
between the potential mediator and the outcome vari-
able, adjusting for park availability and park satisfaction
(b-path); and 4) the direct effect of (each of) park avail-
ability and park satisfaction on the outcome variable,
adjusting for the potential mediator. The indirect medi-
ated effect is the product of a and b-path coefficients
(a × b) and provides an estimate of the relative strength
of the mediation effect.
All models were adjusted for potential confounders.

For adults, potential confounders were age, sex, educa-
tion level, employment status, dog ownership, residential
location (i.e. living near the intervention or control park)
and whether they had children aged under 2 years and
between 2 and 15 years. For children, potential con-
founders included age and sex of child, occupation and
education level of responding adult, dog ownership, resi-
dential location, extent of independence when walking
to nearby parks, and presence of other children in the
household < 15 years. Models that examined park satis-
faction as the exposure variable also included park avail-
ability as a potential confounder.
As the models contained continuous exposure and

outcome variables and a binary mediator, the binary_
mediators package in Stata was used to perform the ana-
lysis. This package applies a method for estimating the
indirect effect as recommended by Mackinnon and
Dwyer [40]. Under the application of this method, where
the response variable for a model is continuous, an OLS
regression is conducted. If the variable is binary, a

logistic regression model is used. The package produces
estimates of the total, direct, and indirect effects of the
exposure on the outcome, presented as standardised re-
gression coefficients. Estimates of the standard errors for
the effects, and the corresponding percentile-based 95%
confidence intervals were obtained using the bootstrap
procedure, with 2000 replications specified. Although in-
ferences are based on results from the mediation models,
to assist with the interpretation of results, results from
models fitted to estimate the a and b-paths will be pre-
sented as unstandardized coefficients.
The outcome variables for adults had skewed distribu-

tions, with high percentages of zeros; however, the sam-
ple was deemed sufficiently large for large-sample
properties to hold (i.e., linear regression will produce
valid results even for non-normal outcome data) [41].
Nonetheless, sensitivity analyses were conducted in
which the sample was reduced to only include partici-
pants who indicated they performed some physical activ-
ity (i.e. > 0 mins) during the past 7 days and the
outcome variables (LTPA, or combined TPA and LTPA)
were then log-transformed for analysis.

Results
Demographic characteristics are presented in Table 1
(adults) and Table 2 (children). The mean age of adults
was 48.9 (SD 13.4) years and 70.9% were female. The
mean age of the children was 8.8 (SD 3.7) years and
48.6% were female. More than 75% of adults lived within
a 10min walk of a park and 95% of children were within
walking distance of a park from home. Participants
viewed their neighbourhood parks favourably and visited
often; 72% of adults reported being satisfied with the
overall quality of parks in their neighbourhood and 64%
reported visiting a park in the last 7 days. The results
were slightly higher for children (76% satisfied and 66%
visited in last 7 days).

Adults
As shown in Table 3, there were significant positive
effects of park availability on park visitation (a-path).
There were also significant positive effects of park satis-
faction on park visitation (a-path). The effects of visiting
a park on both LTPA and combined TPA and LTPA,
adjusting for either park availability or satisfaction, were
also positive (b-path).
After adjusting for potential confounders, there was no

evidence of a direct relationship between park availabil-
ity and LTPA or combined TPA and LTPA (c’-path).
There was also no evidence of a direct relationship be-
tween reported park satisfaction and LTPA or combined
TPA and LTPA (c’-path). There were indirect (medi-
ated) effects of park availability (standardized coefficient
(std. coeff) = 0.028, 95% CI: 0.014, 0.045) and reported

Veitch et al. BMC Public Health          (2021) 21:306 Page 6 of 10



park satisfaction (std. coeff = 0.029, 95% CI: 0.014, 0.046)
on LTPA through park visitation (a x b). There was also
evidence that the relationships of park availability (std.
coeff = 0.032 95% CI: 0.016, 0.052) and reported park
satisfaction (std. coeff = 0.023, 95% CI: 0.007, 0.045) with
combined TPA and LTPA were mediated through park
visitation. The sensitivity analyses showed similar effects
(data not shown).

Children
As shown in Table 3, there was a significant positive
effect of park availability on park visitation (a-path);
however, the association between park satisfaction and
park visitation was not significant. The effects of visiting
a park on both time spent outdoors and the number of
days meeting physical activity recommendations, while
adjusting for either park availability or satisfaction, were
also positive (b-path).
After adjusting for potential confounders, there was no

evidence of a direct relationship between parent-

reported park availability or park satisfaction on time
spent outdoors by children, or the number of days chil-
dren met physical activity recommendations (c’-path).
There were indirect effects of park availability (std.
coeff = 0.017, 95% CI: 0.005, 0.037) and park satisfaction
(std. coeff = 0.011, 95% CI: 0.001, 0.026) on time spent
outdoors through park visitation (a x b). There was also
some indication that the relationship between park avail-
ability (std. coeff = 0.025 95% CI: 0.006, 0.054) and park
satisfaction (std. coeff = 0.021, 95% CI: 0.004, 0.043) and
the number of days meeting physical activity recommen-
dations was mediated by park visitation.

Discussion
This study addresses important research gaps as, to our
knowledge, it is one of the first studies to examine
whether relationships between reported park availability
or park satisfaction and physical activity among adults
and time spent outdoors among children were mediated
by park visitation. Although there was no evidence of a

Table 3 Park visitation as a mediator of associations of park availability and park satisfaction with physical activity/time outdoors
among children and adults

Association between
exposure and
potential mediatora

(a-path)
OR (95% CI)

Association between
potential mediatora

and outcomeb

variables
(b-path) (95%CI)

Associations between
exposure and outcomeb

variables (c-path) (95%CI)
Total effect*

Direct effect of
exposure on
outcomeb

variables
(c’-path) (95%CI)
Direct effect*

Indirect effect of exposure
on outcomeb variables (a ×
b) (95%CI) Indirect effect*

Park availability (exposure variable 1)

Adult: LTPAb 1.36 (1.19,1.55) 102.02 (63.90,
140.15)

−0.026 (−0.094, 0.040) −0.053 (−0.121,
0.010)

0.028 (0.014, 0.045)

Adult: TPA &
LTPAb

1.37 (1.19, 1.59) 155.77 (95.73,
215.81)

−0.045 (− 0.124, 0.027) −0.077 (− 0.153,
− 0.009)

0.032 (0.016, 0.052)

Child: Time
outdoorsb

3.15 (1.52, 6.52) 119.10 (44.45,
193.75)

0.000 (−0.074, 0.072) − 0.017 (− 0.091,
0.053)

0.017 (0.005, 0.037)

Child: # Days
≥60mins PAb

3.14 (1.52, 6.52) 0.70 (0.35, 1.05) 0.041 (−0.033, 0.119) 0.016 (−0.056,
0.092)

0.025 (0.006, 0.054)

Park satisfaction (exposure variable 2)

Adult: LTPAb 1.35 (1.19, 1.54) 101.48 (62.97,
140.00)

0.035 (−0.030, 0.101) 0.006 (−0.059,
0.072)

0.029 (0.014, 0.046)

Adult: TPA &
LTPAb

1.24 (1.07, 1.44) 158.32 (97.99,
218.66)

−0.008 (− 0.089, 0.069) −0.031 (− 0.111,
0.046)

0.023 (0.007, 0.045)

Child: Time
outdoorsb

1.18 (0.99, 1.41) 120.65 (45.80,
195.50)

−0.012 (− 0.091, 0.064) −0.024 (− 0.103,
0.054)

0.011 (0.001, 0.026)

Child: # Days
≥60mins PAb

1.18 (0.99, 1.41) 0.68 (0.33, 1.03) 0.066 (−0.022, 0.161) 0.045 (−0.045,
0.136)

0.021 (0.004, 0.043)

95% CI = 95% confidence intervals. BOLD = significant associations
a Potential mediator: park visitation in past 7 days. Exposure variables: park availability and park satisfaction
Binary logisitic regression models were used to assess a-paths and odds ratios (OR) are reported
b Primary outcome variables (adult = LTPA, child = time spent outdoors); secondary outcome variables (adult = TPA and LTPA, child = # days met physical
activity recommendations)
Adult models were adjusted for age, gender, education level, employment status, location of respondent (Intervention or Control) and whether there were
children in the household aged under 2 years and between 2 and 15 years
Child models were adjusted for age of child, gender of child, occupation of responding adult, education level of responding adult, dog ownership, location of
respondent, extent of independence (never/rarely without parent or other adult vs. sometimes without parent or other adult or more frequently), and whether
there were other children in the household up to the age of 15 years
* Standardised effects and bootstrapped percentile-based 95% confidence intervals calculated with Stata’s binary_mediators package are shown
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relationship between perceptions of park availability or
satisfaction and adults’ physical activity and children’s
time spent outdoors, the results suggest that park visit-
ation in the past 7 days was an important mediator for
the relationship between park satisfaction and park avail-
ability and physical activity/time outdoors for both
adults and children.
Consistent with previous research, adults who reported

having parks closer to home and children who had a
park within perceived walking distance from home were
more likely to have visited a park in the past 7 days [10,
42]. However, associations between park satisfaction and
park visitation were only significant among adults. Given
that park satisfaction may be related to park quality in
terms of amenities, maintenance and aesthetics [24] this
finding is contrary to those from previous studies among
adults and adolescents that suggest quality of parks is
more important than quantity or availability for encour-
aging park use [27, 30, 43]. Inconsistencies amongst chil-
dren’s park satisfaction may also be explained by subtle
differences in park use and park feature requirement at
different ages throughout childhood [26]. Future studies
are required to better understand the qualities and fea-
tures of parks that contribute to overall park satisfaction
for different user groups.
Neither park availability nor park satisfaction had a

significant impact on physical activity levels for adults or
time spent outdoors/physical activity among children.
Some previous studies have also concluded that there is
little evidence to support a relationship between access
to parks in the local area and overall physical activity
[19, 44]. This suggests that availability of parks alone
may not be sufficient to impact overall physical activity
levels. It is essential that features that encourage active
use for all demographic groups are understood and
prioritised in the design of new parks and the refurbish-
ment of existing parks [45, 46].
Although some natural experiment studies have shown

increases in park-based physical activity after physical
improvements to the park [47–49], a review of interven-
tions to encourage physical activity in urban green space
found there was more promising evidence to support
physical changes to the built environment combined
with programs for increasing green space use and park-
based physical activity than changes to the built environ-
ment alone [50]. Therefore, additional individual- and
community-level incentives may also be needed to
motivate people to be active in parks. For example,
governments and health professionals should consider
encouraging park-based physical activity through com-
munity programs and tailored marketing [51].
This study had a cross-sectional design therefore caus-

ality cannot be inferred. It is possible that there are bi-
directional associations, for example, frequency of

visiting a park may affect park satisfaction, or participa-
tion in LTPA may influence park visitation if people visit
the park to be active. Our model included only a binary
measure of park visitation in the week prior to the sur-
vey, and this may not be indicative of habitual behaviour.
For adults, the measure of park availability was based on
self-reported distance to the nearest park and it is pos-
sible that the nearest park is not the one visited most
often. Similarly, for children, the measure of park avail-
ability was based on the reported presence of parks/play-
grounds within walking distance from home and this
may not be the park they usually visit. The measure of
park satisfaction was based on self-reported satisfaction
with the overall quality of the parks in their neighbour-
hood for themselves and their child. Objective audits of
park features and amenities to determine park quality
may be a valuable component of future park research.
Physical activity for adults was self-reported, although a
reliable and valid measure was used [36], and proxy-
reported for children; future studies may benefit from
objective measures of physical activity and park availabil-
ity. Future studies may also benefit from measuring
park-based physical activity which is more context-
specific than overall physical activity. Future research
could also explore whether child’s age and gender mod-
erate the associations examined.

Conclusion
Given the potentially important role of parks in provid-
ing opportunities for physical activity, the findings sug-
gest it may be important to improve park availability
and user’s satisfaction with park quality in order to in-
crease park visitation and consequently increase physical
activity and time spent outdoors among adults and chil-
dren. This is an important practical consideration for
planners and managers particularly for parks that serve
communities with high rates of families with children.
Future studies with park users and non-park users of
varying demographic characteristics living in urban and
rural locations are required to better understand what
features should be prioritised in park design to enhance
park satisfaction.
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