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Abstract
Objectives and importance of study: Young children’s outdoor play mostly 
occurs within the home-yard space, yet the influence of the home yard on 
preschoolers’ outdoor play and physical activity is poorly understood. We 
investigated the relationships between home-yard features and home-based 
outdoor play and physical activity in preschoolers (2–5 years old).

Study type: Cross-sectional observational study.

Methods: The PLAY Spaces and Environments for Children’s Physical 
Activity (PLAYCE) study (2015–2017) included 1596 children aged 
2–5 years attending early childhood education and care (ECEC) services 
throughout metropolitan Perth, Western Australia. In this study, a subsample 
of 224 parents from the PLAYCE study completed an online questionnaire 
about home-yard features (yard size, lawn quality, natural features, fixed and 
portable play equipment, and flowers and vegetables/herbs). Accelerometers 
measured the duration of preschoolers’ moderate–vigorous physical 
activity (MVPA) on non-ECEC days. Parent-reported outdoor play at home, 
sociodemographic factors and social environment factors were collected 
via the PLAYCE parent survey. Multiple linear regression models were used 
to determine associations between home-yard features and preschoolers’ 
outdoor play and physical activity.

Results: Children spent 68.9 (SD 2.2) minutes playing outdoors in the home 
yard per day, and 93.3 (SD 37.1) minutes in MVPA per day on non-ECEC 
days. After adjusting for child and parent factors, home-yard features 
positively associated with outdoor play included yard size, lawn quality, 
number of types of fixed and portable play equipment, natural features and 
play areas (all p ≤ 0.05). When all significant home-yard features were placed 
in a model, only the number of types of fixed play equipment was positively 
associated with minutes of outdoor play per day (β = 5.3, p < 0.001). 
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Key points
•	 Preschoolers’ home-based outdoor play 

was positively associated with yard size, 
lawn quality, number of types of fixed and 
portable play equipment, natural features 
and play areas

•	 Each additional type of fixed play 
equipment present in the yard was 
associated with an additional 5 minutes of 
outdoor play per day

•	 The home-yard space is an important 
behaviour setting for young children’s 
active play
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After adjusting for sociodemographic factors, the number of types of portable 
play equipment in the yard was positively associated with MVPA minutes per 
day (β = 2.16, p = 0.019); however, this became nonsignificant after further 
adjusting for social environment factors.

Conclusions: Features of the home-yard physical environment were 
positively associated with preschoolers’ outdoor play and physical activity. 
Each additional type of fixed play equipment present was associated with an 
additional 5 minutes of outdoor play per day. These findings suggest that the 
home-yard space has the potential to facilitate increased outdoor play in young 
children. Further research is warranted to explore causal relationships between 
home-yard attributes and young children’s outdoor play and physical activity.

Background
Participation in physical activity is associated with 
numerous health and developmental benefits in young 
children, including healthier weight status, improved 
bone health, improved cardiovascular fitness, and 
improved motor, cognitive, emotional and psychosocial 
development.1 To gain these benefits, the Australian 
Government recommends that preschoolers spend at 
least 3 hours per day in a variety of physical activities, 
with at least 1 hour per day in energetic play.2 However, 
only 34% of children aged 2–5 years achieve the 
recommended 3 hours of total physical activity per day.3 
With one in five Australian preschoolers now considered 
to be overweight or obese4, identifying ways to increase 
physical activity in this age group is a public health 
priority.

One of the most significant determinants of children’s 
physical activity levels is time spent outdoors.5 A 
systematic review of the relationship between outdoor 
play and health in children revealed that outdoor play has 
positive effects on child health indicators and behaviours, 
especially physical activity.6 International studies report 
that preschool children spend approximately 1 hour per 
day playing outdoors.7,8 In Australia, parent-reported 
data suggest that children aged 2–4 years spend an 
average of 174 minutes per day playing outdoors.9 Given 
that outdoor play accounts for a significant proportion of 
preschoolers’ overall level of physical activity10, further 
research is required to determine the factors associated 
with preschoolers’ outdoor play in the environmental 
settings where they spend their time. 

Different settings in which young children’s outdoor 
play and physical activity occur include the home, early 
childhood education and care (ECEC), and community 
facilities such as parks, playgrounds, recreation centres 
and swimming pools.11 Given that preschoolers depend 

on their parents for transport to and from places where 
they can be physically active, the home environment 
provides an accessible and convenient setting where 
they can be physically active and play.12 However, most 
research has focused on the influence of community 
spaces or ECEC services on preschoolers’ physical 
activity.3,11 Findings from these studies have highlighted 
the importance of the physical environment on young 
children’s physical activity. A systematic review of the 
correlation between ECEC physical environment and 
preschoolers’ physical activity identified that the size 
of the outdoor play space and play equipment were 
key correlates of preschoolers’ physical activity while 
attending care.13 Several small intervention studies have 
also found that the ‘naturalisation’ of ECEC outdoor areas 
and community playgrounds promotes more outdoor play 
time in preschoolers.14-18 

To date, only a handful of studies have explored 
the influence of the home-yard space on children’s 
physical activity, and most studies examined only limited 
features of the home yard. Two studies reported home-
yard size to be associated with increased outdoor play 
in preschoolers19,20, while other studies reported no 
association.12,21 Two of these studies also examined 
the association between yard play equipment and 
preschoolers’ outdoor play12,20 with conflicting results. 
This may be because the studies used different measures 
to capture outdoor play and yard play equipment, as 
well as different study designs (cross-sectional versus 
longitudinal). Overall, these studies were limited by the 
small number of home-yard features examined (yard size 
and play equipment only). The aim of our study was to 
examine the relationship between features of the home-
yard space – including vegetation, natural features, and 
lawn presence and quality – and preschoolers’ outdoor 
play and objectively measured physical activity.
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the outdoor play variable would capture all intensities of 
physical activity (light, moderate and vigorous).

The time that preschoolers spent being physically 
active was assessed over 7 days using ActiGraph GT3X+ 
accelerometers worn on the right hip.22 These devices 
exhibit moderate to good reliability and high validity for 
assessing moderate–vigorous physical activity (MVPA) 
in young children.23 Established cut-off points were used 
to determine daily time spent in MVPA (≥420 counts per 
15 seconds).23 Non-wear time was defined as intervals 
with at least 20 consecutive minutes of zero counts, with 
allowance for up to 2 minutes of counts below 200 counts 
per 15 seconds. Accelerometer diaries identified days of 
ECEC attendance. Participants were included in analyses 
if they had valid data for at least 8 hours of wear time on 
at least one non-ECEC day. Minutes of MVPA per non-
ECEC day was used as the outcome variable so that 
associations between home-yard features and higher 
intensity physical activity could be examined.

Home-yard measures
The online survey included questions from the 
HomeSTEAD Inventory, which is a reliable tool for 
measuring the presence of natural features and play 
areas (e.g. trees, gardens, water features; paved play 
areas, decks, grassed areas; range 0–14), fixed play 
equipment (e.g. climbing structures, cubby houses, 
sandboxes, trampolines; range 0–11) and portable 
play equipment (e.g. different types of balls, frisbees, 
buckets or shovels, scooters, bikes; range 0–19) in 
the home yard.24 Minor modifications were made to 
the wording of some items to ensure relevance for the 
Australian context. Items from existing tools were used to 
measure the number of different types of flowers, herbs 
and vegetables present in the home yard (continuous 
scale truncated at 30).25,26 Lawn quality was assessed 
on a five-point Likert scale (‘terrible’, ‘poor’, ‘fair’, ‘good’, 
‘excellent’).27 The area in square metres (m2) of front, 
back and/or other yard spaces was reported if known; 
otherwise parents were instructed to estimate (as 
accurately as possible) the width and length of their yard 
space(s) in 1-metre steps.

Confounders
Child age and sex, maternal age and education, parent-
reported child preference for physical activity, parent-
perceived importance of physical activity for their child, 
and family social support for the child’s physical activity 
were collected via established items in the PLAYCE 
parent survey.22 Income details were not collected, 
as education and income levels are highly correlated 
measures of socio-economic status. 

Accelerometer wear time was included when 
examining the association between home-yard features 
and preschoolers’ MVPA on non-ECEC days.

Methods
Study design
The cross-sectional, observational PLAY Spaces and 
Environments for Children’s Physical Activity (PLAYCE) 
study investigated the relative and cumulative influence 
of the ECEC, home and neighbourhood environment 
on preschoolers’ physical activity.22 Full details of 
the PLAYCE study methods have been published.22 
Briefly, between 2015 and 2017, 1596 preschoolers 
aged 2–5 years and their parents were recruited from 
104 randomly selected ECEC centres across metropolitan 
Perth, Western Australia. The sampling and recruitment 
of centres was stratified by socio-economic area (low, 
medium and high) and the size of the centre. Consent 
was obtained from centre directors (38% response rate), 
and then parents of preschoolers attending the ECEC 
centre (67% response rate). Exclusion criteria included: 
child attending full-time school, and any intellectual, 
emotional, physical or behavioural disabilities which 
could influence the child’s participation in physical 
activity. Ethics approval was granted by the University 
of Western Australia Human Research Ethics Committee 
(#RA/4/1/7417).

Participants and procedure
All parents who consented to participate in the PLAYCE 
study were provided with a PLAYCE parent survey and 
an accelerometer, to be worn by their child for 7 days, 
with a diary and instructions. The completed survey 
and accelerometer were returned to the ECEC centre at 
the end of the data collection period. Parents indicated 
their willingness to participate in future PLAYCE-related 
substudies in the PLAYCE parent survey. For this study, 
‘willing’ parents (n = 440) were emailed an invitation to 
participate and a unique link to a short online survey 
about their home yard (see ‘Home-yard measures’). 
A total of 224 completed the online home-yard survey 
(51% response rate).

Home-based outdoor play time and physical 
activity measures
The PLAYCE parent survey included the Burdette et al.10 
Outdoor Playtime Checklist, which was developed to 
measure the amount of time preschoolers spend in 
home-based outdoor play. The item ‘On a typical day, 
how much time does your child spend playing in the yard 
or street around your house’ (with response options of 0, 
1–15, 16–30, 31–60, >60 minutes) was used. The survey 
asked parents to not include time spent playing outdoors 
at ECEC or kindergarten, thus the responses generally 
related to non-ECEC days. This measure has been shown 
to correlate with objectively measured (via accelerometry) 
preschooler physical activity levels.10 It was assumed that 
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(Supplementary Table 1, available from: research-
repository.uwa.edu.au/en/datasets/supplementary-
tables-for-association-between-the-home-yard-on-pre). 
Median sizes for frontyards and backyards were 51 m2 
and 78 m2, respectively. Of the 88% of families with lawns, 
two-thirds believed their lawn to be of ‘good’ or ‘excellent’ 
quality. Sixty per cent of participants reported having 
either a designated flower or herb/vegetable garden, with 
the typical household growing on average 4.6 (SD 5.3) 
different types of herbs/vegetables and 6.5 (SD 7.2) 
different types of flowers. On average, yards included 
3.5 (SD 2.3) different types of fixed play equipment, 
8.6 (SD 2.8) different types of portable play equipment, 
and 7.9 (SD 2.3) different types of natural features and 
play areas.

Associations between home-yard features 
and home-based outdoor play
After adjusting for sociodemographic and social 
environment factors, all home-yard features, except 
the number of types of flowers and types of herbs/
vegetables, were positively associated with the minutes 
per day preschoolers spent in home-based outdoor 
play (see Supplementary Table 2, Model 3, available 
from: research-repository.uwa.edu.au/en/datasets/
supplementary-tables-for-association-between-the-home-
yard-on-pre). For every additional 11 m2 of frontyard 
(β = 0.09, p = 0.003), 17 m2 of backyard (β = 0.06, 
p < 0.001) and 25 m2 of total yard space (β = 0.04, 
p < 0.001), preschoolers spent an additional minute per 
day playing outdoors. For every additional type of natural 
feature and play area present, preschoolers spent an 
additional 5 minutes per day playing outdoors (β = 5.19, 
p < 0.001). Each additional type of fixed and portable 
play equipment present in the yard was associated 
with an additional 7 minutes (β = 6.60, p < 0.01) and 
3 minutes (β = 3.32, p = 0.001) of outdoor play per day, 
respectively. For every one unit increase in perceived 
lawn quality, preschoolers spent an additional 8 minutes 
per day playing outdoors (β = 8.05, p = 0.006).

When all home-yard variables that were significantly 
associated with outdoor play in Model 3 (total yard size, 
natural features and play areas, fixed play equipment, 
portable play equipment and lawn quality) were included 
in a single model with sociodemographic and social 
environment adjustment factors, only the number of 
types of fixed play equipment remained significantly 
associated with minutes of home-based outdoor play per 
day (β = 5.33, p < 0.001) (Table 2, Model 4, available 
from: research-repository.uwa.edu.au/en/datasets/
supplementary-tables-for-association-between-the-
home-yard-on-pre). Each additional type of fixed play 
equipment present in the yard was associated with an 
additional 5 minutes of outdoor play per day.

Statistical analysis
All analyses were conducted using SPSS (Armonk, NY: 
IBM; Version 23). Participants with missing accelerometry 
data (n = 43) were included in analyses of outdoor play 
only. Unreported or outlier yard sizes were treated as 
missing data (n = 9). Bivariate linear regression was used 
to determine the unadjusted association between each 
of the home-yard variables and: 1) minutes per day of 
home-based outdoor play; and 2) minutes of MVPA per 
non-ECEC day (Model 1). Model 2 included analyses 
adjusted for child age and sex, and maternal education 
(and non-ECEC day accelerometer wear time for 
MVPA). Model 3 further adjusted for social environment 
factors associated with children’s physical activity: child 
preference for physical activity, parent perceptions of the 
importance of physical activity for their child and family 
social support for the child’s physical activity. A final 
single linear regression model including all significant 
home-yard variables from Model 3 and all adjustment 
variables was run to identify which home-yard variables 
were independently associated with preschoolers’ home-
based outdoor play only (Model 4). Only ‘total yard size’ 
(not frontyard size or backyard size) was included in 
Model 4. A final Model 4 was not run for non-ECEC day 
MVPA since no home-yard variables remained significant 
after adjusting for sociodemographic and social 
environment factors. Models were run with and without 
adjusting for the ECEC centre children attended; however, 
there was no effect on the findings. Moreover, because 
we adjusted for individual parent level of education, area-
level socio-economic status was not included in models.

Results
Participant and yard characteristics
The average age of child participants (n = 224) was 
2.7 years, and 54% were male (see Supplementary 
Table 1, available from: research-repository.uwa.edu.
au/en/datasets/supplementary-tables-for-association-
between-the-home-yard-on-pre). On average, parents 
reported that their preschooler played outdoors in 
the home yard for 68.9 minutes per day (SD 2.2). 
Preschoolers did on average 93.3 minutes per day 
(SD 37.1) of MVPA when not at ECEC. Almost all (92%) 
parents who completed the survey were mothers and 
69% had a tertiary qualification. Over half of parents 
(57%) believed that the participation of their child in 
physical activities and sports was ‘very important’. On 
average, families ‘sometimes’ provided social support for 
their child to participate in physical activity, and ‘agreed’ 
their child prefers to be physically active. 

The distribution of total yard size was positively 
skewed with a median size of 160 m2 (range 0–1700 m2) 
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Parents generally perceive the home yard as a safe 
and supportive environment in which preschoolers can 
engage in physical activity.28 Yet, while the majority of 
Australian families live in separate houses that include 
private outdoor space, housing affordability, home 
building trends towards larger houses and smaller 
blocks, and the cost of land have reduced the amount 
of outdoor home-yard space available for play for many 
young children.29 Our results indicate that fixed play 
equipment, irrespective of yard space, is associated 
with preschoolers’ home-based outdoor play. This may 
be a strategy that parents can consider to promote 
preschoolers’ outdoor play and physical activity within 
the home environment, even when yard space is limited. 
This finding adds new information to the debate around 
the consequences of ‘losing’ the Australian suburban 
backyard in the face of increasing housing density.29 
While urban densification is vital for sustainable 
development, children of lower income families, who are 
typically more limited in their housing choice, may be 
further disadvantaged by minimal yard space as well 
as limited resources to purchase play equipment. Thus, 
governments should consider the inclusion of accessible 
preschooler-friendly space and equipment for play as part 
of higher density and new development planning policy. 

Natural features and vegetation may be an important 
facilitator of outdoor play and physical activity in young 
children.11 Our study found that each additional natural 
feature and play area present in the yard was associated 
with an additional 5 minutes of home-based outdoor 
play per day. However, after adjusting for other home-
yard variables associated with preschooler outdoor play, 
the number of types of natural features and play areas 
was no longer associated with preschooler home-based 
outdoor play. Approximately 60% of families had flowers, 
herbs or vegetables present in their yard, but this was 
not significantly associated with preschooler outdoor 
play. Nevertheless, established psychodevelopmental 
theory30 indicates that the natural environment provides 
developmental benefit for children. Further investigation 
is warranted to determine what and how specific natural 
features in the home-yard space facilitate increased 
outdoor play and physical activity in young children. 

On non-ECEC days, preschoolers accumulated, 
on average, 93 minutes of MVPA per day, with most 
(82.3%) achieving the Australian 24-hour movement 
guideline of at least 60 minutes per day of energetic 
play (i.e. MVPA).2 We found that each type of portable 
play equipment present in the yard was associated with 
an extra 2 minutes per day of preschooler MVPA. After 
adjusting for social environment factors associated 
with children’s physical activity, this association was no 
longer significant. This indicates that factors such as 
parental support and perceived importance of physical 
activity for children explains why some children are more 
physically active and have yards with more portable play 
equipment. Parents who perceive physical activity as 
important for their child may be more likely to purchase 

Associations between home-yard features 
and non-ECEC day MVPA
After adjustment for sociodemographic factors, only 
portable play equipment was significantly associated 
with preschoolers’ MVPA on non-ECEC days (Table 3, 
Model 2, available from: research-repository.uwa.edu.
au/en/datasets/supplementary-tables-for-association-
between-the-home-yard-on-pre). Each additional type 
of portable play equipment present in the yard was 
associated with an additional 2 minutes of MVPA per non-
ECEC day (β = 2.16, p = 0.019). After further adjusting 
for social environment factors, the number of types of 
portable play equipment in the yard was not associated 
with preschoolers’ MVPA on non-ECEC days (Table 3, 
Model 3).

Discussion
The results of this study highlight the role of fixed play 
equipment (e.g. climbing structures, cubby houses, 
trampolines) as facilitators of home-based outdoor play in 
preschoolers. We found that each additional type of fixed 
play equipment in the home yard was associated with an 
additional 5 minutes per day of preschooler home-based 
outdoor play. This corresponds to an 8% increase in 
preschoolers’ daily home-based outdoor play for each 
type of fixed play equipment present. This association 
was consistent with our hypothesis.

However, the lack of association between yard size 
and preschooler home-based outdoor play in the final 
model was unexpected. It is possible that our parent-
reported measure of yard size under- or overestimated 
actual yard size. Alternatively, the total yard area may 
not correspond to usable space where children can play 
and be physically active. For example, some yards may 
include a garden shed, significant plantings or garden 
beds which would reduce the amount of usable space 
and opportunity for children’s outdoor play. Differences 
in total compared with usable yard space for play may 
also help to explain the seemingly conflicting findings in 
the literature. Although a yard is necessary for yard play19 
and outdoor play is associated with yard size in some 
studies20, the association between yard size and outdoor 
play may no longer exist once other yard variables such 
as fixed play equipment are considered. Most fixed play 
equipment is large in size and thus requires bigger yard 
spaces to accommodate it. Further research is needed 
to determine whether objectively measured usable 
home-yard space is associated with the presence of fixed 
play equipment, and young children’s outdoor play and 
physical activity. 

Our findings also showed that preschoolers spend 
on average 69 minutes a day playing in and around 
their home yard. This is consistent with Australian and 
international studies12,19 and reinforces the importance 
of the home yard and nearby surroundings for 
young children’s outdoor play and physical activity. 

https://research-repository.uwa.edu.au/en/datasets/supplementary-tables-for-association-between-the-home-yard-on-pre
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portable play equipment to provide their child with more 
opportunity for physical activity at home. Thus, the 
addition of portable play equipment to the home yard (as 
an alternative to equivalent fixed equipment) may be a 
cost-effective strategy for parents wishing to support their 
child’s physical activity at home.

A review of the ECEC correlates of preschooler 
physical activity found that, although the correlates vary, 
the most significant influence in this setting is the physical 
environment.31 The presence of an outdoor environment 
and larger play spaces were strongly associated with 
preschoolers’ physical activity at ECEC.31 Other reviews 
show that natural features, and portable and fixed play 
equipment are important correlates of preschooler 
physical activity.32,33 Our findings of the associations 
between home-yard features and young children’s 
physical activity are similar, and suggest that larger play 
spaces with play equipment and natural features are 
important for preschooler physical activity regardless of 
the environmental setting (i.e. ECEC or home).

Limitations
This study was limited by its cross-sectional design 
and thus was unable to determine causal relationships 
between home-yard features and preschoolers’ home-
based outdoor play and physical activity. Parent report 
was used to measure outdoor play and home-yard 
features (including yard size) which may have resulted in 
responder bias. Although the use of objectively measured 
non-ECEC day MVPA was a strength of this study, it was 
limited because it was not specific to the home outdoor 
environment. Future studies should consider using 
geographic information systems or remotely sensed 
imagery to objectively measure total as well as usable 
yard area. Other home-yard features not measured in this 
study (e.g. presence of shade sails, pergolas, artificial 
grass) should also be considered. This sample was highly 
educated (69% had a tertiary qualification) and mostly 
mothers. This may limit the generalisability of the findings 
to lower socio-economic status families and to children in 
different household structures. Finally, findings from the 
Australian context should be applied with caution to other 
locations as housing densities and the amount of private 
yard space and public open space vary by region and 
nation.

Conclusions
Fixed play equipment in the home yard was positively 
associated with home-based outdoor play, even after 
adjusting for sociodemographic and social environment 
factors. The home-yard space is an important behaviour 

setting for young children’s play, with preschoolers 
spending 69 minutes per day in outdoor play. In a 
changing Australian housing landscape, these findings 
may assist parents to promote home-based outdoor play 
even when yard space is limited. Intervention studies 
focused on the provision and diversification of play 
equipment are required to establish a causal link between 
home-yard features and preschoolers’ active play. 
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