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Abstract

Background: Parks are generally an under-utilized resource in the community with great potential to enhance levels
of physical activity. If parks are to attract more visitors across a broad cross-section of the population and facilitate
increased physical activity, research is needed to better understand park visitor characteristics and how visitors
spend their time in parks. The Recording and EValuating Activity in a Modified Park (REVAMP) study is a natural
experiment monitoring a park upgrade in a low socioeconomic status (SES) neighborhood. This study described
the observed baseline characteristics of park visitors (age, sex) and characteristics of visitation (weekday or weekend
day, period of the day) and explored how these characteristics were associated with observed park-based physical
activity in two metropolitan parks located Melbourne, Australia.

Methods: Direct observations of park visitors were conducted using a modified version of SOPARC (the System
for Observing Play and Recreation in Communities) on four weekdays and four weekend days. During weekdays,
observations were conducted every hour from 7:30 am-4:30 pm and on weekend days from 8:30 am-4:30 pm. This
equated to a total of 1460 scans across the two parks. Chi-square tests examined bivariate associations between
park-based physical activity, and socio-demographic and park visitation characteristics. Logistic regression models
examined the odds of being observed engaging in moderate- to vigorous-intensity physical activity relative to
lying/sitting/standing according to socio-demographic and park visitation characteristics.

Results: In total, 4756 park visitors were observed with the majority visiting on weekend days (87 %) and in the
afternoon (41 %). Most visitors (62 %) were lying, sitting or standing, with only 29 % observed engaging in
moderate-intensity and 9 % in vigorous-intensity physical activity. Park use differed by time of day, sex, age group,
and neighborhood SES. Physical activity was lower for women than men (OR 0.76) and higher among visitors in
the high SES area (OR 1.52).

Conclusions: Parks offer substantial opportunities for people of all ages to engage in physical activity; however,
this study showed that a large proportion of the park visitors observed were engaged in sedentary pursuits.
Further research on how park design, amenities and programming can optimize park visitation and park-based
physical activity is needed.
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Background

Public open spaces or parks are located in most neighbor-
hoods in developed countries, they are generally free to ac-
cess, offer a variety of opportunities for physical activity
and can serve diverse populations [1]. Parks may encour-
age physical activity in two ways: as a destination to which
people walk or cycle (i.e. active transport) and as a setting
in which physical activity can take place [2, 3]. Both of
these ‘opportunities’ for physical activity may make sub-
stantial contributions to overall physical activity levels and
therefore benefit public health. Research shows that park
availability, proximity and access are associated with
higher overall levels of physical activity [4]. A number of
studies have found park quality and specific park features
to be major factors associated with park-based physical ac-
tivity [3, 5-7]. Despite the significant potential for parks to
promote physical activity, parks are generally under-
utilized [8], and efforts to increase use could potentially
augment current physical activity levels.

A growing body of literature documents differences in
park-based physical activity across various park facilities
and settings. Identifying physical activity levels and time
spent sedentary (sitting) among visitors in parks and
how this varies by age, sex, and time of the day can in-
form the development of strategies to promote park-
based physical activity among those insufficiently active.
One way to evaluate park usage and park-based physical
activity is through direct observations of park visitors.
Observational studies of park visitation in the United
States (US) have shown that more than half of park visi-
tors engaged in sedentary behavior (primarily sitting)
during their park visit [8—12]. They have also shown that
most park visitors are male and that adults and children
were more likely to visit parks than adolescents and se-
niors. More males and children were observed to be ac-
tive in parks than females and adults [8, 12, 13].

Fewer observation studies of park visitors have been
conducted in Australia and they have been primarily
limited to small neighborhood parks [14, 15] or focused
only on children [16]. However, all of these studies were
designed to examine the impact of park refurbishment
on park visitation and did not report park visitor charac-
teristics or how these characteristics were associated
with park visitation.

In Australia, metropolitan parks are large parks that
provide informal and/or organised recreation for large
numbers of people associated with enjoyment of natural
or semi-natural surroundings or open space. They are
designed to attract visitors beyond the immediate sur-
rounding neighborhoods to engage in a variety of phys-
ical and social activities. Due to their size and range of
facilities and amenities, metropolitan parks offer signifi-
cant opportunities for physical activity; however, to our
knowledge no previous systematic observations of visitors
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of metropolitan parks have been conducted in Australia.
In addition, few studies have examined how usage varies
between parks located in high versus low socio-economic
status (SES) neighborhood areas [17-19] or how park
usage varies on weekdays compared with weekend days or
according to the period of the day (i.e. morning versus
afternoon) [20-22]. This type of information is important
because it provides insights into how these metropolitan
parks are used, and their potential to further promote
physical activity.

In summary, parks are generally an under-utilized re-
source in the community with great potential to enhance
levels of physical activity. If parks are to attract more
visitors across a broad cross-section of the population
and facilitate increased physical activity, research is
needed to better understand park visitor characteristics
and how visitors spend their time in parks. The purpose
of this study was to describe the socio-demographic
characteristics of park visitors (age, sex) and characteris-
tics of visitation (weekday or weekend day, period of the
day) and to explore how these characteristics are associ-
ated with observed park-based physical activity in two
metropolitan parks located in high and low SES areas of
Melbourne, Australia.

Methods

For this study, baseline observational data from the
Recording and EValuating Activity in a Modified Park
(REVAMP) study were used. Details on the study
protocol have been published elsewhere [23]. Briefly, the
REVAMP study is a natural experiment that aims to
examine whether park improvements (installation of a
new playground for children of all abilities) increases over-
all park usage, park-based physical activity and active
travel to and from the park in an intervention park com-
pared with a control park over a two-year period; and to
identify which specific aspects of the park refurbishment
attract park visitors and encourage park visitors to be
more active. The study protocol was approved by the
Deakin University Human Research Ethics Committee,
the Victorian Department of Education and Early
Childhood Development and the Catholic Education
Office.

Baseline measurements were conducted in April-May
(Autumn) 2013, prior to the intervention park being refur-
bished, at two large metropolitan parks in Melbourne,
Australia. There are 15 metropolitan parks located in
Melbourne ranging in size from 38-1064 ha (mean size
334 ha). The intervention park (329 ha) is located
28 km (17 miles) north-west of Melbourne’s central
business district (CBD) in a low SES area according to
the Victorian Socio-Economic Index for Areas (SEIFA)
distribution [24]; and the control park (120 ha) is lo-
cated 22 km (13 miles) east of Melbourne’s CBD in a
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high SES area. The local government area within which
the intervention park is located (City of Brimbank) has
a total population of almost 190,000 residents with a
high proportion of children aged 0-9 years (12.7 %), a
growing indigenous population (currently 0.4 %), and a
high proportion of residents born overseas (49.6 %).
The local government area within which the control
park is located (City of Manningham) has a total popu-
lation of 111,000 residents, 10.4 % are aged 0-9 years,
0.1 % are indigenous, and 36.5 % are born overseas
[25]. Despite the differences in overall size and SES
area, at baseline these two parks had similar features
that provided opportunities to be active such as exten-
sive walking/cycling paths, grassy open space areas,
trees, and basic playground equipment. The parks also
provided other supportive amenities that may encour-
age visitation such as a café, a variety of picnic shelters
and tables, barbeque areas, toilets and car-parking (see
Table 1).

Table 1 Summary of park facilities/amenities

Park located in  Park located in
low SES area high SES area

Outdoor sports courts No No
(i.e. tennis, basketball)

Park facilities/amenities

Sports ovals No No
Number of playgrounds 2 1
Shade over playgrounds No No
Separate playground areas for No No
different age groups

Toilets Yes Yes
Kiosk Yes Yes
Drinking fountains Yes No
Shelters, Picnic tables, benches, bbg's ~ Yes Yes
Bike racks Yes No
Rubbish bins No No
Litter present Very little Some
Risky litter visible No Very little
Graffiti visible No No
Water feature (i.e. River, creek) No Yes
Trees Yes Yes
Signs saying dogs must be on leash Yes Yes
Dog litter bags provided No No
Paths or cycleways within the park Yes Yes
Designated cycle path/trail link to park Yes Yes
Car parking facilities within the park Yes Yes
Access to public transport within Yes Yes
one block of park

Pedestrian crossing on bordering No No

streets to assist access to the park
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Observations

To assess park usage and park-based physical activity,
direct observations of park visitors were conducted
using a modified version of SOPARC (the System for
Observing Play and Recreation in Communities) [13].
This is a reliable, objective observation tool for assessing
physical activity in community settings and previous
studies have used SOPARC to specifically assess physical
activity in parks [20, 26]. This instrument is based on
momentary time sampling and involves undertaking sys-
tematic scans (an observation sweep moving from left to
right) of each participant within a target area at a par-
ticular time.

At each park, six trained observers conducted observa-
tions of ten clearly defined target areas. Target areas were
pre-determined after discussions with the park rangers to
determine the most highly visited areas and included, for
example, the playground, walking/cycling paths, grassy
open spaces, shelters and picnic areas. During each scan,
trained, clearly identifiable research assistants recorded
each individual in view within their target area according
to: their broad age group (i.e., child [1-12 years], teen
[13-20 years], adult [21-59 years], or older adult [60 years+]);
sex (male or female); and the activity they were engaged in
(ie., lying down or sitting, standing, moderate activity, or
vigorous activity). Data were collected for a total of eight
days, including four weekdays and four weekend days.
During weekdays, observations were conducted every
hour from 7:30 am-4:30 pm (except for one day when
observations concluded at 1:30 pm due to rain), and on
weekend days every hour from 8:30 am-4:30 pm. The
actual days and times of data collection were the same for
both parks. This equated to a total of 1460 target area
scans across the two parks (2 parks * 10 target areas * 73
time points). For this study, observations conducted at
7.30 am and 8.30 am were classified as morning; 9.30 am,
10.30 am and 11.30 am as mid-morning; 12.30 pm and
1.30 pm as midday; and 2.30 pm, 3.30 pm and 4.30 pm
as afternoon. Observations were not conducted on days
of forecasted rain. The average temperature during the
observation days was 11.8 °C (minimum) and 19.5 °C
(maximum), with sunrise approximately 6.50 am and
sunset 5.45 pm.

Training of observers

Training of observers was conducted during a classroom
workshop and on-site park visits where trainees prac-
ticed recording park visitors and then received feedback
on their coding. After training was complete, inter-
observer agreement was tested with observers complet-
ing 12 observations at the intervention park and 20 ob-
servations at the control park. Across all reliability
observations, 92 % had at least 80 % agreement between
the observers and 86 % of scans had 100 % agreement,
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indicating strong inter-rater reliability for all recorded
visitor characteristics.

Analysis

Descriptive statistics were used to describe the park vis-
itor characteristics. Chi-square tests were conducted to
examine bivariate associations between park-based sit-
ting, standing, moderate and vigorous-intensity physical
activity, and socio-demographic and park visitation char-
acteristics. Logistic regression models were conducted to
examine the odds of being observed engaging in moder-
ate- to vigorous-intensity physical activity (MVPA) relative
to lying/sitting/standing (reference category) according to
socio-demographic and park visitation characteristics. All
analyses were conducted using StataSe v12 (StataCorp,
TX) and findings were considered significant at p < 0.05.

Results

Across the eight observation days, a total of 4756 visitors
were observed in the two parks with an almost equal
number observed at each park (see Table 2). Males and
females were almost equally split, and approximately half
of all visitors were adults (21-59 years, 53 %). The major-
ity were observed on weekend days (87 %) and in the
afternoon (41 %). Twenty five percent were observed
lying/sitting, 37 % were observed standing, 29 % in
moderate-intensity and 9 % in vigorous-intensity phys-
ical activity.

The characteristics of park visitation according to age
groups are shown in Table 3. Significant differences in
park usage according to age groups were observed for
day of the week, park attended and period of the day. A
higher proportion of teens were observed on weekdays
compared with weekend days and more adults were ob-
served on weekend days than weekdays. A higher pro-
portion of children were observed at the high rather
than low SES area park. No children were observed in
the morning, more teens were observed in the morning
than at other times of the day, and more adults and
fewer seniors were observed mid-morning compared
with other times of the day. There were no significant
differences in the proportions of male or female visitors
observed by age group.

The characteristics of park visitation according to ac-
tivity level are shown in Table 4. A higher proportion of
females than males were observed sitting. Compared
with the other age groups, a lower proportion of chil-
dren were observed standing and a higher proportion
observed in moderate and vigorous-intensity physical ac-
tivity. Fewer seniors were observed in vigorous activity.
A higher proportion of people were observed engaged in
vigorous activity on weekend than weekdays, and at the
high SES park compared with the low SES park. In the
mornings, no-one was observed sitting and a higher
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Table 2 Park visitor characteristics

Park visitor characteristics n (total n=4756) Percent
Sex

Male 2316 487

Female 2440 513
Age

Child (1-12 years) 1112 234

Teen (13-20 years) 353 74

Adult (21-59 years) 2542 534

Senior (60+ years) 749 15.7
Physical activity level

Lying/sitting 1168 246

Standing 1771 372

Moderate 1371 288

Vigorous 446 94
Day of week

Weekday 819 17.2

Weekend day 3937 873
Park

Low SES 2374 499

High SES 2382 50.1
Period of day

Morning® 137 29

Mid-morning® 1223 25.7

Midday® 1445 304

Afternoon? 1951 41.0

®Morning included 2 observation periods on weekdays (7.30 am & 8.30 am) and
1 observation period on weekend days (8.30 am); mid-morning included 3
observation periods (9.30 am, 10.30 am & 11.30 am), midday included 2
observation periods (12.30 pm & 1.30 pm), afternoon included 3 observation
periods (2.30 pm, 3.30 pm & 4.30 pm)

proportion of people were observed in moderate- or
vigorous-intensity physical activity compared with other
times of the day.

Logistic regression results are presented in Table 5 and
show that females had 24 % lower odds than males of be-
ing observed in MVPA compared with sitting or standing.
Compared with children, the other three age groups all
had lower odds of being observed engaging in MVPA.
Compared with the low SES park, visitors in the high SES
area park had 52 % greater odds of being observed en-
gaging in MVPA. Park visitors in the mid-morning, mid-
day and afternoon periods had lower odds of engaging in
MVPA compared with visitors in the morning period.
There were no differences in the odds of being observed
engaging in MVPA between weekdays and weekend days.

Discussion
This study describes the characteristics and physical activity
levels of park visitors in two large metropolitan parks in
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Table 3 Associations between observed socio-demographic park visitation characteristics and the four age groups
Child (n=1112) Teen (n=353) Adult (n=2542) Senior (n = 749) )(2 (df) Cramer's V p
Sex n (%)
Male 572 (24.7) 174 (7.5) 1196 (51.6) 374 (16.2) 6.616 (3) 0.037 0.085
Female 540 (22.1) 179 (7.3) 1346 (55.2) 375 (154)
Day of week n (%)
Weekday 183 (22.3) 194 (23.7) 316 (38.68) 126 (154) 394.092 (3) 0.288 <0.0005
Weekend day 929 (23.6) 159 (4.0 2226 (56.5) 623 (15.8)
Park n (%)
Low SES 434 (18.3) 188 (7.9) 1325 (55.8) 427 (18.0) 74333 (3) 0.125 <0.0005
High SES 678 (28.5) 165 (6.9) 1217 (51.1) 322 (13.5)
Period of day n (%)
Morning 0 36 (26.3) 72 (52.6) 29 (21.2) 185.003 (9) 0.114 <0.0005
Mid-morning 232 (19.0) 116 (9.5) 744 (60.8) 131 (10.7)
Midday 387 (26.8) 75 (5.2) 751 (51.9) 232 (16.1)
Afternoon 493 (25.3) 126 (6.5) 975 (50.0) 357 (183)

Chi-square tests of independence used to compare park visitor usage according to observed age group

P: bolded indicates significant associations

Melbourne, Australia. Given that physical inactivity is a
major contributor to the burden of chronic disease, including
cardiovascular disease, diabetes, and overweight and obesity
[27], understanding the characteristics of park visitors and
park visitation is important in order to develop strategies to
increase park use and park-based physical activity.

Across all observations, 62 % of park visitors were ob-
served lying, sitting or standing. This is an important ob-
servation and shows that visiting large metropolitan
parks is not always for physical activity purposes. This is
consistent with observational studies of park visitation
in the US reporting that more than half of park visitors

Table 4 Associations between observed socio-demographic and park visitation characteristics and physical activity

Sitting (n=1168)  Standing (h=1771)  Moderate (n=1371)  Vigorous (n=446)  x* (df) CramersV p
Sex n (%)
Male 455 (19.7) 901 (389) 702 (30.3) 258 (11.1) 66.125 (3) 0.118 <0.0005
Female 713 (29.2) 870 (35.7) 669 (27.4) 188 (7.7)
Age group n (%)
Child 244 (21.9) 235 (21.1) 448 (40.3) 185 (16.6) 303.000 (9)  0.146 <0.0005
Teen 71 (20.1) 168 (47.6) 82 (23.2) 32(9.1)
Adult 621 (24.4) 1079 (42.5) 628 (24.7) 214 (84)
Senior 232 (309) 289 (38.6) 213 (284) 15 (20)
Day of week n (%)
Weekday 189 (23.1) 314 (383) 267 (32.6) 49 (5.9) 18254 (3) 0.062 <0.0005
Weekend day 979 (24.9) 1457 (37.0) 1104 (28.0) 397 (10.1)
Park n (%)
Low SES 615 (25.9) 970 (40.9) 633 (26.7) 156 (6.6) 67.707 (3) 0.119 <0.0005
High SES 553 (23.2) 801 (33.6) 738 (30.9) 290 (12.2)
Period of day n (%)
Morning 0 22 (16.1) 78 (56.9) 37 (27.0) 272829 (9) 0138 <0.0005
Mid-morning 219 (179 397 (325) 450 (36.8) 157 (12.8)
Midday 394 (27.3) 623 (43.1) 324 (224) 104 (7.2)
Afternoon 555 (284) 729 (374) 519 (26.6) 148 (7.6)

Chi-square tests of independence used to compare park visitor usage according to observed activity level

P: bolded indicates significant associations
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Table 5 Odds ratios for associations between observed

socio-demographic and park visitation characteristics and MVPA

Sitting/standing (ref) vs MVPA

OR (95 % Cl) p

Sex

Male (ref) 1.00

Female 0.76 (0.68, 0.86) <0.0005
Age group

Child (ref) 1.00

Teen 0.36 (0.28, 0.46) <0.0005

Adult 037 (032, 043) <0.0005

Senior 0.33 (0.27, 0.40) <0.0005
Day of week

Weekday (ref) 1.00

Weekend day 098 (0.84, 1.14) 0.806
Park

Low SES (ref) 1.00

High SES 1.52 (136, 1.72) <0.0005
Period of day

Morning (ref) 1.00

Mid-morning 0.19 (0.12, 0.30) <0.0005

Midday 0.08 (0.05, 0.13) <0.0005

Afternoon 0.09 (0.09, 0.16) <0.0005

OR = 0dds Ratios; 95 % Cl =95 % confidence interval
P: bolded indicates significant associations

engage in sedentary behavior (primarily sitting) during
their park visit [9, 12]. A previous Australian study
found that compared with poorly designed parks, more
people used attractive parks, and that visitors engaged in
a wider range of activities, including sedentary behaviors
such as picnics and sitting [5]. The parks included in the
current study are large attractive metropolitan parks
with amenities that attract visitors from outside the
neighborhood and which encourage picnics and social
gatherings. These activities are more likely to involve
sedentary behaviors. Previous research has shown that
visitors who travel greater distances to a park tend to
visit for picnics and sedentary social activities with fam-
ily [28]. Although spending time in parks may benefit
mental health [29], as such a large percentage of park
visitors were engaging in low levels of physical activity, it
is important to better understand how to encourage park
users to engage in physical activity while they are in the
park. Simply offering attractive large parks may be insuf-
ficient to increase already low community-wide physical
activity levels.

Some between-park differences in park visitation were
observed. More children and seniors were observed in
the park located in the low SES area compared with the
park in the high SES area and almost seven in ten park
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visitors were observed lying, sitting or standing in the
park in the low SES area, compared with only 57 % of
visitors engaging in these behaviors in the park in the
high SES area. In addition, park visitors at the park in
the high SES area had greater odds of engaging in
MVPA and a higher proportion were observed engaged
in vigorous activity compared with park visitors in the
low SES area. This is in contrast to previous research
that showed visitors of low-income neighborhood parks
to be more vigorously active than visitors of high-
income neighborhood parks [30], although the overall
park activity-related intensity in that study did not differ
between high- and low-income neighborhoods.

It is possible that the differences in park visitation ob-
served in the current study between the two parks may
be reflected by different demographic profiles of resi-
dents living near the two parks. Considering that resi-
dents living in low SES areas are more likely to be at an
increased risk of inactivity and associated poor health
outcomes [31], it is important to understand why there
may be differences in park-based physical activity be-
tween visitors to parks in a low and a high SES area.
Previous research in Melbourne, Australia found that
parks in low SES areas had fewer amenities and features
likely to promote physical activity among children than
parks in higher SES areas [32]. Although it is acknowl-
edged that the data used in the current study were col-
lected prior to the development of a new playground at
the park in the low SES area, the comparison park in the
high SES area was selected based on having similar fea-
tures and amenities to that of the intervention park at
baseline. It is therefore possible that the lower level of
MVPA observed in the park in the low SES area may be
due to cultural or social factors as the demographic pro-
file of residents in this area is diverse with a growing in-
digenous population and a high proportion of residents
born overseas (49.6 %) [25]. Longitudinal research has
shown that having access to green space near home may
not be adequate for initiating regular walking habits;
however, it seems to be important for maintenance of
walking habits [33]. Additional factors such as within
park programming may be required to stimulate adults
to take up walking or other forms of physical activity in
parks. This may be particularly important in low SES
areas where visitors may be less likely to be physically
active when visiting the park.

The majority of park visitors in the current study were
observed on weekend days, but there were no differences
in the odds of being observed engaging in MVPA between
weekdays and weekend days. Time of day did appear to be
important; however, as park visitors were more physically
active in the mornings. Previous studies have also found
the morning to be a key period for park-based physical ac-
tivity, with fewer visitors observed being sedentary and
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more visitors observed walking [30] and engaged in vigor-
ous activity [20] in the morning compared with other
times of the day. Thus, it may be important for park pro-
grammers and future intervention studies to consider the
time of the day and maximise opportunities in the morn-
ing when park visitors are most likely to be active, as well
as developing strategies to increase activity in the other
less active periods of the day. Females were less likely than
males to be observed in MVPA, so future research may
also consider exploring opportunities for women to en-
gage in park-based physical activity.

It is important to acknowledge the study limitations.
Firstly, studies involving direct observations provide
contextually-rich information about settings in which
physical activity occurs; however, they are a snapshot in
time that provide a general indication of park visitation
on specified days and demographic characteristics, such
as age, are estimated based on best guess. Additional
methodological limitations include the cross-sectional
design, inclusion of only two parks, and the completion
of observations in the one season which limits the ability
to generalize the results to other parks and across sea-
sons. It is also important to acknowledge some incon-
sistencies in the number of observation scans included
in the coding of periods of the day. For example, the
midday period included two scan periods (12.30 pm and
1.30 pm) whereas the afternoon period included three
scan periods (2.30 pm, 3.30 pm and 4.30 pm). Despite
these limitations, the study involved a large number of
observations which were conducted from early morning
until late afternoon on both weekdays and weekend
days, the reliability data collected showed high inter-
observer agreement which provides adequate confidence
in the measures used, and there was consistency in the
measures with observations completed at the same time
and day at both parks.

Conclusions

Parks offer substantial opportunities for people of all
ages to engage in physical activity; however, this study
showed that a large proportion of the park visitors ob-
served were engaged in sedentary pursuits. Differences
in park visitation were observed according to the sex of
the park visitor, age group, the period of the day, and
the SES of neighborhood within which the park was lo-
cated. Further research is needed to examine how usage
varies in parks with different features and amenities
and how programming and park design can optimize
park visitation and park-based physical activity for all
park visitors.

Competing interests
The authors declare that they have no competing interests.

Page 7 of 8

Authors’ contributions

JV conceived the study. AC, GA, BGC, AT and JS contributed to the study
design and helped draft the manuscript. All authors read and approved the
final manuscript.

Acknowledgements

This project is funded by an Australian Research Council Linkage Grant
(LP120200396) and includes four partners: Parks Victoria, the Victorian Health
Promotion Foundation, Brimbank City Council and City West Water. JV is
supported by a National Health and Medical Research Council Early Career
Fellowship (ID 1053426). JS and BGC are supported by National Health and
Medical Research Council Principal Research Fellowships (IDs 1026216 and
100490 respectively). AT is supported by a Future Leader Fellowship (ID
100046) from the National Heart Foundation of Australia.

Author details

'Centre for Physical Activity and Nutrition Research, Deakin University, 221
Burwood Highway, Burwood, Victoria 3125, Australia. *Melbourne School of
Population and Global Health, The University of Melbourne, Melbourne,
Australia.

Received: 23 February 2015 Accepted: 22 June 2015
Published online: 04 July 2015

References

1. Godbey GC, Caldwell LL, Floyd M, Payne LL. Contributions of leisure studies
and recreation and park management research to the active living agenda.
Am J Prev Med. 2005;28(2 Suppl 2):150-8.

2. Sugiyama T, Neuhaus M, Cole R, Giles-Corti B, Owen N. Destination and
route attributes associated with adults” walking: a review. Med Sci Sports
Exerc. 2012;44(7):1275-86.

3. Sugiyama T, Francis J, Middleton NJ, Owen N, Giles-Corti B. Associations
between recreational walking and attractiveness, size, and proximity of
neighborhood open spaces. Am J Public Health. 2010;100(9):1752-7.

4. Kaczynski AT, Henderson KA. Environmental correlates of physical activity:
A review of evidence about parks and recreation. Leisure Sciences.
2007;29(4):315-54.

5. Giles-Corti B, Broomhall M, Knuiman M, Collins C, Douglas K, Ng K, et al.
Increased walking. How important is distance to, attractiveness, and size of
public open space? Am J Prev Med. 2005;28(252):169-76.

6. Schipperijn J, Bentsen P, Troelsen J, Toftager M, Stigsdotter UK. Associations
between physical activity and characteristics of urban green space. Urban
Forest Urban Green. 2013;12(1):109-16.

7. Kaczynski AT, Wilhelm Stanis SA, Hastmann TJ, Besenyi GM. Variations in
observed park physical activity intensity level by gender, race, and age:
Individual and joint effects. J Phys Act Health. 2011;8 Suppl 2:5151-160.

8. Cohen DA, Marsh T, Williamson S, Derose KP, Martinez H, Setodji C, et al.
Parks and physical activity: Why are some parks used more than others?
Prev Med. 2010;50(Suppl):S9-512.

9. Cohen DA, McKenzie TL, Sehgal A, Williamson S, Golinelli D, Lurie N.
Contribution of public parks to physical activity. Am J Public Health.
2007;97(3):509-14.

10.  Floyd MF, Bocarro JN, Smith WR, Baran PK, Moore RC, Cosco NG, et al. Park-
based physical activity among children and adolescents. Am J Prev Med.
2011,41(3):258-65.

11. Besenyi GM, Kaczynski AT, Wilhelm Stanis SA, Vaughan KB. Demographic
variations in observed energy expenditure across park activity areas. Prev
Med. 2013;56(1):79-81.

12. Floyd MF, Spengler JO, Maddock JE, Gobster PH, Suau LJ. Park-based physical
activity in diverse communities of two U.S. cities. An observational study. Am J
Prev Med. 2008;34(4):299-305.

13. McKenzie TL, Cohen DA, Sehgal A, Williamson S, Golinelli D. System for
Observing Play and Recreation in Communities (SOPARC): Reliability and
Feasibility Measures. J Phys Act Health. 2006;3 Suppl 1:5208-22.

14. Engelhard S, Stubbs J, Weston P, Fitzgerald S. Methodological considerations
when conducting direct observation in an outdoor environment: Our
experience in local parks. Aust N Z J Public Health. 2001,25(2):149-51.

15. Veitch J, Ball K, Crawford D, Abbott GR, Salmon J. Park improvements and
park activity: A natural experiment. Am J Prev Med. 2012;42(6):616-9.

16.  Bohn-Goldbaum EE, Phongsavan P, Merom D, Rogers K, Kamalesh V,
Bauman AE. Does playground improvement increase physical activity



Veitch et al. BMC Public Health (2015) 15:610

22.

23.

24.

25.

26.

27.

28.

29.

30.

32.

33.

among children? A quasi-experimental study of a natural experiment. J Envir
Public Health. 2013;109841.

Floyd MF, Spengler JO, Maddock JE, Gobster PH, Suau LJ. Environmental
and social correlates of physical activity in neighbourhood parks: An
observational study in Tampa and Chicago. Leisure Sciences. 2008;30:360-75.
Cohen DA, Han B, Derose KP, Williamson S, Marsh T, Rudick J, et al.
Neighborhood poverty, park use, and park-based physical activity in a
Southern California city. Soc Sci Med. 2012;75(12):2317-25.

Han B, Cohen D, McKenzie TL. Quantifying the contribution of
neighborhood parks to physical activity. Prev Med. 2013,57(5):483-7.

Hino AAF, Reis RS, Ribeiro IC, Parra DC, Brownson RC, Fermino RC. Using
Observational Methods to Evaluate Public Open Spaces and Physical
Activity in Brazil. J Phys Activity & Health. 2010;7:5146-54.

Shores KA, West ST. Rural and urban park visits and park-based physical
activity. Prev Med. 2010;50 Suppl 1:513-17.

Van Dyck D, Cerin E, Conway TL, De Bourdeaudhuij I, Owen N, Kerr J, et al.
Associations between perceived neighborhood environmental attributes
and adults’ sedentary behavior: findings from the US.A, Australia and
Belgium. Soc Sci Med. 2012;74(9):1375-84.

Veitch J, Salmon J, Carver A, Timperio A, Crawford D, Fletcher E, et al. A
natural experiment to examine the impact of park renewal on park-use and
park-based physical activity in a disadvantaged neighbourhood: the
REVAMP study methods. BMC Public Health. 2014;14:600.

Census of Population and Housing. Socio-Economic Indexes for Areas
(SEIFA), Australia [www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001]
Census Data by Location. [www.censusdata.abs.gov.aul

Parra DC, McKenzie TL, Ribeiro IC, Ferreira Hino AA, Dreisinger M, Coniglio K,
et al. Assessing physical activity in public parks in Brazil using systematic
observation. Am J Public Health. 2010;100(8):1420-6.

Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT, et al. Effect of
physical inactivity on major non-communicable diseases worldwide: an analysis
of burden of disease and life expectancy. Lancet. 2012;380(9838):219-29.
Gobster PH. Managing urban parks for a racially and ethnically diverse
clientele. Leisure Sciences. 2002;24(2):143-59.

Pretty J, Peacock J, Sellens M, Griffin M. The mental and physical health
outcomes of green exercise. Int J Environ Health Res. 2005;15(5):319-37.
Van Dyck D, Sallis JF, Cardon G, Deforche B, Adams MA, Geremia C, et al.
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.

Ball K, Crawford D. Socio-economic factors in obesity: a case of slim chance
in a fat world? Asia Pac J Clin Nutr. 2006;15(Suppl):15-20.

Crawford D, Timperio A, Giles-Corti B, Ball K, Hume C, Roberts R, et al. Do
features of public open spaces vary according to neighbourhood socio-
economic status? Health Place. 2008;14(4):889-93.

Sugiyama T, Giles-Corti B, Summers J, du Toit L, Leslie E, Owen N. Initiating
and maintaining recreational walking: A longitudinal study on the influence
of neighborhood green space. Prev Med. 2013,57(3):178-82.

Page 8 of 8

~
Submit your next manuscript to BioMed Central
and take full advantage of:
¢ Convenient online submission
¢ Thorough peer review
* No space constraints or color figure charges
¢ Immediate publication on acceptance
¢ Inclusion in PubMed, CAS, Scopus and Google Scholar
* Research which is freely available for redistribution
Submit your manuscript at ( -
www.biomedcentral.com/submit BiolVed Central
J



http://www.abs.gov.au/ausstats/abs@.nsf/mf/2033.0.55.001
http://www.censusdata.abs.gov.au/

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial Registration

	Background
	Methods
	Observations
	Training of observers
	Analysis

	Results
	Discussion
	Conclusions
	Competing interests
	Authors’ contributions
	Acknowledgements
	Author details
	References



