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Abstract

This study examined the relations between neighbourhood socio-economic status and features of public open spaces

(POS) hypothesised to influence children’s physical activity. Data were from the first follow-up of the Children Living in

Active Neighbourhoods (CLAN) Study, which involved 540 families of 5–6 and 10–12-year-old children in Melbourne,

Australia. The Socio-Economic Index for Areas Index (SEIFA) of Relative Socio-economic Advantage/Disadvantage was

used to assign a socioeconomic index score to each child’s neighbourhood, based on postcode. Participant addresses were

geocoded using a Geographic Information System. The Open Space 2002 spatial data set was used to identify all POS

within an 800m radius of each participant’s home. The features of each of these POS (1497) were audited. Variability of

POS features was examined across quintiles of neighbourhood SEIFA. Compared with POS in lower socioeconomic

neighbourhoods, POS in the highest socioeconomic neighbourhoods had more amenities (e.g. picnic tables and drink

fountains) and were more likely to have trees that provided shade, a water feature (e.g. pond, creek), walking and cycling

paths, lighting, signage regarding dog access and signage restricting other activities. There were no differences across

neighbourhoods in the number of playgrounds or the number of recreation facilities (e.g. number of sports catered for on

courts and ovals, the presence of other facilities such as athletics tracks, skateboarding facility and swimming pool). This

study suggests that POS in high socioeconomic neighbourhoods possess more features that are likely to promote physical

activity amongst children.
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Introduction

Given the known benefits of physical activity for
health (US Department of Health and Human
Services, 1996), low rates of physical activity
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participation amongst persons of low socio-economic
status (SES) (Gidlow et al., 2006) are of concern. One
potential explanation for these socio-economic in-
equalities is that there are fewer opportunities for
physical activity in socio-economically disadvantaged
neighbourhoods. Various features of neighbourhood
environments, such as access to destinations, foot-
paths and walking trails, have been identified as
correlates of physical activity (Owen et al., 2004;
.
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McCormack et al., 2004). Furthermore, area-level
SES has been associated with physical activity
(Sundquist et al., 1999; Kavanagh et al., 2005).
A limited number of studies have also shown that the
distribution of recreational facilities or spaces varies
by area-level SES, although findings are equivocal
(Macintryre et al., 1993; Estabrooks et al., 2003;
Giles-Corti et al., 2003; Smoyer-Tomic et al., 2004;
Cradock et al., 2005; Ellaway et al., 2007; Pearce
et al., 2007).

Public open spaces (POS) (parks) have been
identified as an important venue for physical
activity (Bedimo-Rung et al., 2005; Krenichyn,
2005), particularly for children (Veitch et al.,
2006). In a previous study, we found that the
availability of POS (the density and total area
of parks) did not vary by neighbourhood SES
(Timperio et al., 2007). However, like much of the
previous research, that study considered only
availability of parks, and not the park features that
may explain socio-economic variations in physical
activity. Incorporating park features has been
shown to be an important predictor of high levels
of walking in adults (Giles-Corti et al., 2005). This
paper examines associations between neighbour-
hood SES and the features of parks that might
promote physical activity in children. To our
knowledge no previous studies have investigated
this issue.

Methods

Data in this study were drawn from the Children
Living in Active Neighbourhoods (CLAN) Study,
which is a longitudinal study examining individual,
social and environmental influences on children’s
physical activity, sedentary behaviours and weight.
The CLAN study commenced in 2004 and involved
a follow-up of families of 5–6-year-old and 10–12-
year-old children who had participated in a study of
family influences on physical activity in 2001.
Recruitment of the baseline sample has been
described previously (Timperio et al., 2004).
Briefly, 1210 families of 5–6-year-old and 10–12-
year-old children were recruited from 19 state
elementary schools in high and low socio-economic
areas of metropolitan Melbourne, Australia. A
subset of 540 families (n ¼ 167 younger children
and n ¼ 373 older children) agreed to be recon-
tacted in the future for further research and were
subsequently invited to participate in the 2004
follow-up.
Identification of public open spaces

Participant addresses were geo-coded using a
Geographic Information System (GIS). The Open
Space 2002 spatial data set (provided by the
Australian Research Centre for Urban Ecology)
was used to identify all free or reserved access
(limited public access) POS within an 800m radius
of each participant’s home, excluding educational
institutions and golf courses. A radius of 800m was
selected since parents have previously indicated this
to be a reasonable walking distance for their child
(Timperio et al., 2004). All spatial analyses were
conducted using ESRI ArcView 3.3 and extensions.
A total of 1497 POS were visited over a 3-month
period by members of the project team and an audit
of the features present was completed for each POS.
Measures

Neighbourhood socio-economic status

The Socio-Economic Index For Areas (SEIFA)
Index of Relative Socio-Economic Advantage/Dis-
advantage (Australian Bureau of Statistics, 2003),
compiled from the 2001 Census of Population and
Housing, was used to assign an SES index score to
each child’s neighbourhood, based on their post-
code. A high SEIFA score reflects a neighbourhood
with a low proportion of people with low incomes
and relatively few unskilled people in the workforce
and a high proportion of people with high incomes
and a skilled workforce. Neighbourhoods were
stratified into quintiles of SES for analyses. The
1497 POS audited were approximately equally
distributed across the five neighbourhood level
SES quintiles. The lowest SES quintile had 314
POS, quintile two had 307, quintile three had 288,
quintile four had 303, and quintile five (highest SES)
had 285 POS.
Public open space audit

An audit tool (the Children’s POS Tool, or
C-POST) was developed to assess features of POS
that were hypothesised, based on previous litera-
ture, to be potentially important in influencing
children’s physical activity (a copy of the audit
instrument is available from the authors). Features
assessed in the audit tool are listed in Table 1. The
intra- and inter- rater reliability of the audit tool
was tested on a random selection of 19 POS that 10
auditors assessed on two occasions, at least 1 week
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Table 1

Features of public open spaces assessed in the Children’s Public

Open Space Tool

Recreational facilities (sum of)

Number of full courts

Number of ovals

Number of sports catered for

Number of athletics tracks

Other track and field facilities

Skate boarding facility

BMX tracks

‘Part’ courts (e.g. tennis walls)

Outdoor swimming pool

Indoor swimming pool

Availability of amenities (sum of)

Presence of rubbish bins

Presence of barbecue facilities

Presence of picnic tables

Presence of other seating

Presence of drinking fountains

Presence of public toilets

Presence of kiosk/café

Presence of shade or sheltered areas (man made)

Number of playgrounds

Club rooms for sporting clubs

Presence of walking paths

Presence of cycling paths

Presence of lighting along paths

Presence of trees that provide shade

Presence of a water feature (e.g. river, creek)

Presence of signage regarding dogs

Presence of signage restricting other activities

Table 2

Features of public open space (POS) according to neighbourhood leve

Quintiles of socio-economic status

Quintile 1

(lowest SES)

Quintile 2

(n ¼ 314) (n ¼ 307)

Number of recreational facilities

(mean (SD))

0.6(1.6) 0.8(2.4)

Number of playgrounds (mean

(SD))

0.5(0.6) 0.5(0.6)

Amenities score (mean, SD))z 1.5(1.9) 1.6(2.2)

Walking paths (%) 52.5 54.1

Cycling paths (%) 42.4 46.9

Lighting along paths (%) 12.8 5.2

Trees providing shade (%) 34.7 42.3

Water feature (%) 15.7 16.4

Signage regarding dogs (%) 23.6 16.6

Signage restricting other

activities (%)

8.3 14.0

ySignificant trend (analysis of variance) for continuous variables, Pe
zSignificant difference between quintiles 1 and 5, quintiles 2 and 5,

pp0.05).
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apart. Results showed all items to have at least
adequate reliability (Table 2).

Data analysis

Data were analysed using Stata version 8 (Stata
Corp, College Station, TX, 2003). Differences in the
features of POS were examined across quintiles of
SES. For continuous variables (e.g. the number of
recreational facilities and the number of available
amenities), analysis of variance with Scheffe post-
hoc tests were used. For the categorical variables
(e.g. the presence of walking and cycling paths),
Pearson’s w2 tests were used. A significance level of
po0.01 was adopted for these analyses.

Results

Compared with POS in lower socioeconomic
neighbourhoods, POS in the highest socioeconomic
neighbourhoods had more amenities (e.g. picnic
tables, drink fountains and toilets) and were more
likely to have trees that provided shade, a water
feature (e.g. pond, lake and creek), walking and
cycling paths, lighting, signage regarding dog
access and signage restricting other activities
(Table 1). There were no differences in the number
of playgrounds or the number of recreation
facilities.
l socio-economic status

Quintile 3 Quintile 4 Quintile 5

(highest SES)

p-Valuey

(n ¼ 288) (n ¼ 303) (n ¼ 285)

0.9(2.1) 0.7(2.2) 1.0(3.2) 0.312

0.5(0.6) 0.5(0.6) 0.5(0.6) 0.537

2.0(2.5) 1.5(2.1) 2.6(2.4) o0.0001

62.2 61.9 70.2 o0.0001

49.8 51.3 62.8 o0.0001

11.2 12.0 21.6 o0.0001

50.7 60.9 77.5 o0.0001

15.3 15.3 26.4 0.001

18.8 10.6 50.9 o0.0001

14.3 10.4 18.9 0.002

arson’s w2 for categorical variables.
quintiles 3 and 5, and quintiles 4 and 5 (Scheffe post hoc tests,
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Discussion

This study aimed to examine socio-economic
differences in features of POS in metropolitan
Melbourne, Australia. The study shows that in
metropolitan Melbourne, POS in higher SES neigh-
bourhoods were more likely than those in low SES
neighbourhoods to possess a number of features
that are likely to support children’s physical
activity. A strength of this study is that it relied
on objective audit data regarding a large number of
POS from socio-economically diverse neighbour-
hoods; although the study involved only a sample of
parks, not all parks in Melbourne, it is possible that
some additional parks may have been created after
data in the Open Space spatial data were collected.
Additionally, SEIFA may not be sensitive enough
to capture the variation in SES within neighbour-
hoods. However, as far as we are aware this is the
first study to examine differences in POS features by
neighbourhood SES in children.

Our findings are generally consistent with pre-
vious research (Estabrooks et al., 2003; Macintryre
et al., 1993; Giles-Corti et al., 2003) and support the
hypothesis that persons of lower socio-economic
position may be less active partly because there are
fewer opportunities for recreational physical activity
in socioeconomically disadvantaged neighbour-
hoods. However, in the present study the number
of playgrounds and recreational facilities was not
lower in POS in low SES areas. Our data do not
allow us to determine whether the quality of these
facilities varies with neighbourhood SES. It may be,
for example, that playgrounds in the POS in low
SES areas were older, less attractive or had broken
equipment, and this may partly explain SES
gradients in physical activity. This is worthy of
future research.

It could be argued that low SES neighbourhoods
are likely to be found in higher density inner city
area and, therefore, have fewer picnic tables,
fountains, ponds and bike paths, and other features
largely due to available space rather than to SES. In
Melbourne (and other Australian capital cities) low
SES neighbourhoods are distributed throughout the
greater metropolitan region—i.e. there may be some
near the inner city area (along with some high SES
neighbourhoods) but low SES neighbourhoods are
also found on the outer metropolitan fringe. Our
data therefore suggest that POS in low SES
neighbourhoods have fewer features that support
children’s physical activity. These findings should be
considered by those involved in urban planning and
design, particularly those working in low SES areas.

Although this study shows features of parks
hypothesized to be important in influencing chil-
dren’s physical activity variation by neighbourhood
SES, it remains to be determined whether POS
features predict physical activity, or explain SES
differences in physical activity. Future research
should examine relations between the quality of
parks, as well as park features, and other key
determinants of children’s physical activity (e.g.
parental support) and children’s use of these spaces
and their physical activity.
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