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Abstract Urban environments shape early childhood
exposures, experiences, and health behaviors, includ-
ing outdoor free play, influencing the physical, cog-
nitive, social, and emotional development of young
children. We examined evidence for urban or subur-
ban built environment influences on outdoor free play
in 0-6-year-olds, considering potential differences
across gender, culture, and geography. We systemati-
cally searched seven literature databases for relevant
qualitative, quantitative, and mixed methods studies:
of 5740 unique studies, 53 met inclusion criteria. We
assessed methodological quality and thematically syn-
thesized findings from included studies. Three broad
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themes, features of spaces for play, routes, and social
factors intersected to influence the availability, acces-
sibility, and acceptability of neighborhoods for young
children’s outdoor free play across diverse cultural and
geographic contexts. Proximity to formal or informal
space for play, protection from traffic, pedestrian envi-
ronment, green and natural environments, and oppor-
tunity for social connection supported outdoor free
play. Family and community social context influenced
perceptions of and use of space; however, we did not
find consistent, gendered differences in built environ-
ment correlates of outdoor free play. Across diverse
contexts, playable neighborhoods for young children
provided nearby space for play, engaging routes pro-
tected from traffic and facilitated frequent interaction
between people, nature, and structures.

Keywords Outdoor play - Child development -
Child health - Physical activity - Urban
environments - Built environments - Environmental
exposures - Equity

Experiences during developmental periods in early
childhood sculpt neural connections, building brain
architecture and competencies that impact life-long
wellbeing and health trajectories [1]. Young children’s
outdoor play is linked to positive health outcomes, and
exposure to nature is associated with mental wellbeing,
cognitive and social development, and fewer behavio-
ral problems [2-5]. Children are intrinsically motivated
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to play, spontaneously engaging in joy-inducing activi-
ties that build physical, cognitive, social, and emotional
skills [6, 7]. Though strongly associated with physical
activity (PA), much of the developmental value that
children receive from play derives from its intrinsic
“unpredictability, spontaneity, goal-lessness and per-
sonal control, rather than directly from its content” [8].
Through play, children simulate and overcome hypo-
thetical challenges, enhancing adaptive capabilities,
resilience, and self-regulation [9, 10]. Free play permits
both problem finding and problem solving; cultivating
creativity and unstructured time has been associated
with higher executive function [11, 12]. Importantly,
play is central to children’s own conception of wellbe-
ing [13]. Despite these benefits, children’s need to play
is often overlooked and adult activity patterns prior-
itized in neighborhood design [14]. With fewer oppor-
tunities to experience other environments, children liv-
ing in poverty may be most impacted by un-playable
neighborhoods [15, 16]. In a rapidly urbanizing world,
it is critical to understand how built environments
shape early childhood exposures, experiences, and
behaviors, including outdoor free play (OFP).

Previous work on urban environments and child
movement behaviors, including OFP, has often
focused on middle childhood and youth, as paren-
tal supervision decreases and independent mobil-
ity increases [17]. Several recent reviews examined
correlates of outdoor play, time, or physical activity
[18-21], considering broader age ranges [18-20],
older ages [21], or exclusively qualitative [18] or
quantitative evidence [19, 20, 22]. Lambert et al.
[19] found moderate evidence that lower traffic vol-
umes, yard access, and neighborhood greenness
was associated with outdoor time in early to mid-
childhood and adolescence. Lee et al. [20] identified
individual, parental, home, and community physi-
cal and social factors, influencing outdoor play and
time for 3—12-year-olds. Neighborhood characteris-
tics, including learning and recreation destinations,
play space, playgrounds, yards, sidewalks, rounda-
bouts, and low traffic—volume roads were associated
with more, and walkability, traffic crash density, and
intersections with less outdoor play or time [20]. In
a review including 7-14 year-olds, traffic safety,
social safety, social norms, cohesion, and playmates,
parks and greenspace were correlated with outdoor
play [21]. The magnitude and direction of effects on
child movement behaviors have been shown to vary

by age. High intersection density was associated
with significantly less physical activity in 4-year-old
boys, but more in 14-year-old boys [23], and proxim-
ity was more important than park size or amenities
for 3-5-year-olds compared to older children [24].
These differences reflect the shifting dynamics of
child motivations and abilities and parental control
and perceptions of risk across developmental stages.
Given the importance of experiences and environ-
ments to early development, a comprehensive under-
standing of how neighborhood environments uniquely
influence young children’s outdoor free play is needed
to inform inclusive urban policy and design. To our
knowledge, no review has yet examined literature on
this topic specifically in early childhood. To address
this gap, we systematically review and synthesize evi-
dence for neighborhood built environment influences
on outdoor free play in children, 0-6 years, consid-
ering potential differences across gender, culture, and
geography. We synthesize quantitative, qualitative,
and mixed methods evidence to address the questions:

1. What features or characteristics of neighborhood
built environments influence outdoor free play for
children, ages 6 and under?

2. What features or characteristics of neighborhood
built environments act as motivators, facilitators,
or barriers to outdoor free play for children, ages
6 and under?

3. How do neighborhood built environment influ-
ences on young children’s outdoor free play differ
across child gender, cultures, and geographies?

Methods
Search Strategy

We prospectively registered our review protocol
(PROSPERO, CRD42020173288) and searched seven
research databases: Avery Index, ERIC, MEDLINE,
CINAHL, PsycInfo, SportDiscus, and Web of Science
for empirical research from peer-reviewed journals,
theses, and dissertations without time period or lan-
guage restrictions to September 26, 2022. We hand-
searched Children, Youth, and Environments (CYE
is not indexed in the searched databases), consulted
experts, and carried out forward/backward citation
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tracking of included papers to identify additional rel-
evant articles. This yielded 18 studies for screening, of
which two from CYE met inclusion criteria.

Inclusion and Exclusion Criteria

The search strategy included terms related to the pop-
ulation, children, 0-6 years; the exposure, neighbor-
hood built environments and the outcome, outdoor
free play (Table 1, Supplementary File 1).

We define outdoor free play as child-directed, out-
door activities outside of school hours or organized
and adult-directed settings. This definition includes
active play but does not require that children neces-
sarily engage in physical activity: child-motivated
engagement in social or focused, non-physically active
outdoor pursuits, such as “playing house,” build-
ing pebble towers, or watching ants is included. This
definition excludes activities that involve electronic
devices. We limited our review to outdoor play out-
side of formal programs as their context and content
may affect children’s access and use of outdoor envi-
ronments. We included physical activity as an out-
come only when specific to OFP. Gender is a social
construct assumed to be aligned with sex at birth due
to the young age group in this study. Neighborhoods

Table 1 Review search terms and inclusion and exclusion criteria

were considered to be the area around residence as
defined by the included studies. Built environments
included external features and functions of build-
ings, streets, open space, and infrastructure at various
scales. We included urban or suburban and excluded
rural study contexts, to focus on environments largely
shaped by modifiable human activities and structures.

Study Selection

Two authors independently screened titles and
abstracts and reviewed full texts, following inclusion
and exclusion criteria (Table 1) and using Covidence
2.0 systematic review software [25], resolving dis-
parities through discussion. Following the Preferred
Reporting Items for Systematic reviews and Meta-
Analyses (PRISMA) guidelines, the search and selec-
tion process is summarized in Fig. 1 [26].

Data Extraction and Quality Assessment

We developed and refined the data collection by
piloting independent extraction of 5 papers by two
reviewers, focusing on age group and outcomes rel-
evant to the research questions (Supplementary File

Search terms Include

Exclude

Population Child

Toddler
Preschool

Built environment
Physical environment
Neighborhood

Park

Playground

Street

Yard

Residence characteristics
Public spaces

Exposure

Outcome  Play
Playing
Unstructured time
Leisure
Hanging out
Recreation

free play)

Setting
tings

Studies with objective or subjective measures
or descriptions of neighborhood outdoor
built environment features and characteristics

Studies that measure or describe children’s
access to and/or use of neighborhood space
for outdoor free play (including measures of
physical activity in the context of outdoor

Studies conducted in urban or suburban set-

Studies with children and/or parents/guardians  Studies when data cannot be isolated from
Infant of children, 0-6 years old

broader age group or when limited to
children with specific physical or behav-
ioral conditions (with the exception of
obesity or overweight)

Studies that focus on indoor environments

Studies that measure or describe access
to and/or participation in outdoor play/
physical activity within the context of
formal learning and structured environ-
ments, such as child care, school or other
adult-directed programs

Studies conducted in rural settings
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Fig. 1 PRISMA flow dia-
. . I=
gram for article screening 2 Database Search Additional records identified
and selection s Medline, CINAHL, Avery Index, Psychinfo, (hand-searching non-indexed journal,
= ERIC, SportDiscus, Web of Science forward and backward citation tracking,
E expert consultation)
> n=6,152 n=18
Records imported for screening Duplicates removed
0 n=6,170 n =430
& >
©
A Title and abstract screening Records excluded
n=>5,740 n=5,557
h
= Records excluded
% Full text articles assessed for eligibility [\ n=130
=) n=183 4
w Reason for exclusion:
78 not part of target population
= 24 no description/measure of
outdoor play
18 no description/measure of
5 . i . . neighbourhood built environments
-g Articles included in review 7 non-urban or suburban setting
s n=>53 2 unable to locate full text
1= 1 wrong study design (review)

2). Subsequently, one reviewer extracted and a second
reviewed all data, resolving discrepancies through
discussion.

Two authors independently assessed the quality of
included studies using the Mixed Methods Appraisal
Tool (MMAT) [27] resolving differences through dis-
cussion. The MMAT assesses methodological quality
of quantitative, qualitative, and mixed methods studies
with demonstrated reliability and efficiency [28, 29].
Designation of low, medium, and high quality were
based on a study meeting <40%, 60-80% or 100% of
MMAT criteria, respectively (Supplementary File 1).

Analysis and Synthesis

One author inductively coded study findings using
NVIVO 12 software [30], transforming quantitative
results by categorizing findings into qualitative codes
[31, 32]. The second author independently coded every
Sth paper to support validity of emergent themes. We
aggregated inductive codes into descriptive themes
[33], identifying convergence/divergence in findings
across gender, culture, and geography and documenting

emerging secondary findings through memo-ing. Draw-
ing on inductive codes and memos, we developed
analytic themes within the framework of the research
questions [33]. We considered quantitative studies
for meta-analysis; however, this was not feasible due
to heterogeneity of exposures and outcomes. We kept
detailed notes throughout to provide a contemporane-
ous account of analytic and reflexive processes.

Results

We assessed 5,740 non-duplicate studies and included
53, representing 24,792 parents, children, or parent/
child dyads from 28 quantitative, 19 qualitative, and
six mixed-methods studies. Studies were conducted in
17 countries: Australia, 13; USA, 10; Netherlands, 5;
China, 4; New Zealand, 3; Canada, 3; South Africa,
2; Ireland, 2; UK, 2; one in each of Germany, Jordan,
Malaysia, Portugal, Turkey, and Denmark; and three
in multiple countries: Italy-Denmark-Poland, USA-
Denmark, and Italy-Ireland. Quantitative studies
were mostly cross-sectional, assessing associations
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between parent-reported or objectively measured
neighborhood characteristics and children’s OFP, or
reporting OFP frequency in different environments
or with different affordances. Outcomes were fre-
quency and/or duration of outdoor play, active play,
parent—child coactivity, or physical activity (in the
context of OFP). Qualitative studies explored parent
and/or child perceptions of neighborhood influences
on OFP. A majority of studies focused on the 2 to 6
age range; among studies that included children under
2 [34-39], only four reported findings for this group
separately from older children [34, 35, 38, 39]. Thus,
findings below apply to children between 2 and 6,
unless otherwise specified.

Proportionate agreement was high for screening
(title/abstract 0.95, full text 0.81) and inter-rater reli-
ability fair for title/abstract and moderate for full-text
review (Cohen’s Kappa 0.34 and 0.58, respectively).
Screening decisions were skewed toward exclusions,
yielding a lower measure of inter-rater reliability
(Cohen’s Kappa) despite high agreement [40, 41]. We
assessed 21 studies as high, 22 as medium, and 10 as
low quality (Table 2). Assessment of low quality was
most often due to insufficient detail in methods, high
bias risk, or potential confounders missing from anal-
ysis. Quality of evidence for built environment influ-
ences on OFP is considered in Table 3.

Thematic Synthesis

Three interconnected themes emerged from a syn-
thesis of study findings. Features of space for play;
routes and social environments intersected to influ-
ence availability, accessibility, and acceptability
[42] of neighborhoods for young children’s OFP.
We organized results around these intersections,
considering the convergence or divergence of find-
ings across gender, cultural, and geographic contexts
(Fig. 2). Evidence summary for built environment
influences on OFP is given in Table 3.

Availability of Neighborhood Outdoor Space for Play

Parks and Playgrounds Close proximity of parks
and playgrounds to home or daily destinations sup-
ported young children’s OFP across contexts [24, 34,
43, 44-48]. Playgrounds were key motivators to
active OFP among 4-6-year-old Malaysian children
and park, or playground use was associated with OFP

@ Springer

in Ireland [49] while long distance to parks or play-
grounds was a barrier in the UK, USA, Jordan, Italy,
and Denmark [34, 48, 50-52]. New UK immigrants
considered greenspace within a 20-min walk to be
useable [34]. Canadian parents perceived parks and
playgrounds to be neighborhood destinations most
relevant to 3—4-year-olds’ active play [53]. OFP medi-
ated the relationship between nearby recreation facili-
ties and preschoolers’ PA in Tianjin, China [54], and
parks visited by 3-5-year-olds were closer to home
than those visited at older ages, despite being smaller
and lacking the same amenities [24]. For some, parks
provided the only outdoor space with room to run
[46, 47]. However, for US children from low-income
families, having a park within walking distance was
not related to weekday OFP [55].

Home Yards Presence of a home yard was associ-
ated with>2 h of OFP in a US survey of parents with
preschoolers in Head Start programs [55], and lack of
a yard was cited as a reason for less play outdoors in
Italy and Australia [44, 52]. Conversely, higher OFP
among 4-6-year-old girls was seen with absence of
private gardens in Dutch cities [56]. In the context of
Covid-19 lockdowns in Italy and Ireland, garden/yard
spaces were more important for OFP in 4-6-year-olds
than older children [57].

Informal Space Fourteen studies directly included
child perspectives [35, 37, 46, 51, 57-66]. Young
children’s conception of “play space” differed from
that of adults; they viewed all spaces as potentially
playable, engaging with their surroundings wherever
possible [47, 51, 62, 67]. Children’s perception of
neighborhoods seemed to be relationally, rather than
spatially, defined: their neighborhoods were those
spaces around home where interactions with people,
plants, animals, buildings, destinations, and routes
were possible [62]. When accessible to them, children
valued paths, streets, sidewalks, and open squares for
play, with amenities such as bike racks, bushes, or
puddles incorporated into OFP [47, 51, 62, 67]. In
Jordan, children were drawn to streets, sidewalks, and
house entrances as places to meet friends and watch
people, enjoying being ““...where the action is, where
the life of the community takes place...” [51 p. 821].
For young children, characteristics of and interactions
along routes could be as important as destinations
[67].



123

Influence of Neighborhood Built Environments on the Outdoor Free...

sfesfeckokok

skokoskokosk

ya/urw ‘Aerd oopinQ
uorssardwir [erouad (sooeds yrep
Jo 9ouasaxd ‘Funysiy 10oms ‘wst
-Tepuea ‘nyyeis ‘aisem Sop 10J
Joyseq 1oN1] ‘eare Sunyrem Jop
{poads pue dwnjoA duyer) ‘suon
-09S19JUI ‘SJNOQEPUNOI ‘SAUOZ
uny ¢ ‘seuoz swoy ‘sdunq
paads ‘syof Suppred ‘Suryred
[o1Tered ‘spuefst Ayoyes/sodngor
‘sIy31[ oyFen ‘SIYSI] INOYPIM
s3urssoo uernsapad ‘sjy3iy
noyym s3urssord uernsopad
‘Soue[ AYIq ‘SY[BMIPIS ‘Iajem
‘aoedsuaai3 jo Ayrenb ‘ooussard
‘sanIIoe) JO Tewao jo Ayenb
‘;uny Jod sonIoey 4O [ewiof jo
Ioquunu ‘sasnoy JO dUBUUIRW
‘sasnoy pardnoooun jo aouasard
XTW 9sn pue[ ‘ANISuSp [enuapIsoy
ym/utw ‘Aerd 1oopinQ
SO[qeLIeA [RID0S
[SAS[-AITUNWITod pue AJrue
"9oedsuoars ‘ooeds orjqnd yiim
uonoejsnes ‘sonioey Aerd ym
UONOBISIES ‘SANI[IOR] 0] JUE)
-SIp ‘s9IN0I JO AJISIQAIP ‘soue]
Y1q ‘sy[emapis jo Ayenb ‘uon
-emIs oLjeI) ‘Ioyem Jo oouasard
‘ssouuaaI3 pooyroqy3Iou ‘s3ur
-pIInQ 3SLI-Mmo] Y31y Jo 99139p
‘adAy pooyroquStau ‘9)sem Sop
‘IoNI[/ysen ‘sasnoy pardnosoun
JO 92139p ‘uopIre3 Jo 20UISqe
/aouasaxd ‘oouaprsar jo adA7,

..~ Kerd 100pIno

0} PaYR[aI SONISLI)ORIBYD POOY

-Joqu3rou 2AnejIenb se [om

se aanenuenb Ajnuapr -,
{[BUOTOS-SSOID “DATIEINUEN()

" JUSWUOIIAUD
pooyloqysou pue dwoy ay)
ur Ae[d 100pINO JO SOIB[II0D

[eroos pue [earsAyd Aynuapr -,

‘[euond3s-sso1d ‘dAneInuens)

(ELIT=1 ‘s1eak 9—
UQIP[IYD "SANIO INOJ UI UAIP
-Tyo [ooyos Arewrrid jo syuareq

W8T =1 ‘s1ek 90—
UQIP[IYD "SANIO INOJ UI UAIP
-Tiyo [ooyos Arewrid jo syuareq

Ayrenb Apmg

uon
-drrosap aanjeyifenb Jo (s)owooino
pue (s)a1nsodxa JUBAQ[IY

wre pue ugisop Apmg

U

‘dnoi3 a3e jueasyar ‘uone[ndoq

SPUBLISYION [cL] Te sy
SPUBLISYION [96] Te 30 suey
Anuno)d NIy

SOIPN)S PAPNOUT JO SONSLIBJORIRYD) T AR

pringer

A's



E. Gemmell et al.

124

ekskok

skoksk

skokoskokosk

ks

(09<°09-T€ ‘0€—91 ‘SI-1

‘0) 2OUIPISAI PUNOIE J221)S 10
pre£ ur Aerd 100pIno JO soINUIA

BaIR pIeA pojewnsa-juared

1o saoeds prek 13yjo Io/pue Joeq

9uoij jo eare ‘Ayrenb umey ‘soq

-e}o30A pue SQIAY ‘SIOMOY JO

sad£) ‘roquinu ‘quawudinba Aerd

9[qerrod pue paxy ‘seare Aerd
puE SAINJBQJ [BINJRU JO AOUISAJ

oqun Aefd pamm

-onnsun Jurnp pakerd uaipyyo

woym I ‘Aerd jo uoneoof

‘Kerd parnjonnsun ur juads awm

puasoom ‘Aep3oopn ‘qIngns
1910 IO J9UUT U S0UIPISIY

310 °W Ul pIIyd

SunoK 1oy JuIsTRI JO SOOUALI

-adxo pue erfewog ur pooypIyo
AJ1e9 Jo 9ouarradxo s 1oylojN

SUONBAIISQO pooyIoqyIIou 10§
sonsne)s aandrIose( “soyjowr
pue uaIp[Iyd Jo saandadsiod
pUE PIsn SJUSWI[S ‘UOTIEI0]
Kerd jo uondriosep aAnelfENd)

Ky1anoe Ted1sAyd panseawr
A1oan309[qo pue Aefd 00pIno
s1o100ydsaid pue (Aypenb
pue ‘oouosaid ume| ‘saInjed)
[eInjeu ‘uone1a3an) ooeds prek
QWIOY Ay} JO SAINJBYY USIMII]
diysuonear oy surwexs o)
:[BUONI3S-SSOID “QATBINURN])

soouarradxa Aed ur SQOUSIYJIP
Kue 10§ suosear ‘pakerd uaip
-[1Y0 2IoUM pue WoyMm I
'sqIngns I9)no pue JoUUI Ur
Kerd s uarpqyo page jooyosaxd
119y Jo saouarradxa sjuared
Jo uoneIo[dxa :SPOYIoW POXIA
«Jostg
Ul PI[19SAI 9ARY OYM SIQUIOW
Tewos Jo aAnodadsiad oy woiy
pooypiyo jo Aydei3oas oy
a1o01dx2 03, :A3o[ouswou
-oyd oanaxdiur ‘oanelreng)
JuepIor ur Ayrunwr
-WO0J [ENUIPISAI © JO S1091)S
U} UI SONIATIOR S UDIP[IYD
JO 2INjeu 9y} JNOqe UIed] 0}
+++,, :Kpnys 9sed spoylow paxXIN

yce=u

‘s189K G—7 uaIpqIy) "sjuared

I19U) PUE BI[RNSNY WIAISOA

‘yIeg ueyrjodomour sso1oe

SI9JU90 DHDH PoIO9[as A[wop
-Uel {,()] Surpuane uaIp[iy)

86=N "(oseyd

renb pue uenb) g ‘(eseyd

juenb) sjuared g¢ "ouUINOqIIN

JO sqInqns 1IN0 pue Iouur ur
uaIp[IYo Jooyosaid Jo sjuored

9=1u "[0)sLIg Ul s1a[00yosaid
JO SIQIOW JUBRISTWWI [[EWOS

paygroads jou u ‘srayjouwt
pUE SIS[00YDSaI “TIOSON-NqY
Ul $J991)S 0M) JO SJUOPISTY

BIfRNSNY

eleISNY

2N

uepiof

[68] T8 12 Suonswry

[£9] 'Te 10 smaipuy

[05] 'Te 32 110d[1y

[16] yozzeyn-nqy

Ayrenb Apmg

uon
-du1osop aanesirenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3rsop Apms

U

‘dnoi3 o3e jueasyar ‘uvonrendog

Anuno)

JonIy

(panunuod) g dqel,

pringer

A 's



125

Influence of Neighborhood Built Environments on the Outdoor Free...

SIopud3

‘sdnoi1g aSe uoamioq seare Kerd
JUSIRJJIP JO asn Jo serouanbai

(punoi3

-Kerdspred ofSurs e jo seare

90IY}) SONSLIO)OBILYD JUSIQYIP

soouargyard Aeyd s, uaipyiyo

Jo aInseaw ® se asn juawdinbo
pue vare Aerd jo Aouanbaiy

9} 2INSLAW 0) :[EUONIOIS

109=u
‘s1eak G—¢ “7—( uaIp[Iy)
‘SUOTIBAIOSqO JuLINp punoid

sxxss Y)IM sooeds pue juowdinbo Aejd  -ssoio ‘oandirosop aanenueng) -Kerd oy Sursn uaIpqIYO [V pue[eaZ MIN [6€] uossi3reg pue oxyinog
(dnoi13 o3e jueaoyar ur
sjuowadesua PIIYo Suo 10§ Blep dAnE)Ienb)
JIoopIno 3urouanyul s10j0e) pue [ =u ‘s1edk 9 ‘p[y) "spunoild
asn s1yy Surouanyur ‘aoeds 100pINO puNOIE pasow -yoeq sse[d-1addn-orppru
s10)oe} pue 9oeds J00pINO JO asn pUB pasn UIp[IYo moy Jo uon)  woij Ayiofew ‘ernsurusd ode)
% Py jo uondirosop aaneyend) -eiopdxe :uondrosop aAneiend) Ul UMO) UBQINGNS WO} UIP[IYD BOLIJY INOS [19] [1omuog
Kerd
Kerd 100pIno 100pINo uo IANddsiad s priyo
Jo saanoadsiad pue sousrradxe quo ojur Apnys ased e :Apnis (1=u) pryo
sxx%  S.PIIYO Jo uondrosap aaneend) 9sed A1ojeIo[dxa ‘oaneiend)  9[ewdj ‘plo sIedk H—¢ Q[3uls epeue) [99] ameag
(Aep 1od y 1 < ‘Aep
10d 4 [ >) owIn UQAIdS A L,
pue (u/K) SONIAT)OR PaINoN.ns
s u1pqiyo ‘(Kep 1od y | < ‘Aep
1ad 4 1>) Aerd 2anoe s uaip
-[1Y9 ‘aeiul AIRIQIp § UIP[IYD QWII} UAIJS A T, pue ‘A
PIIYo B 9s1e1/Al] 0) 20e[d -Anoe TedrsAyd ‘oyejur Arejorp
© SB SPOOyI0qUIIou Y)im uon PIIYD Jo s1oyIew Ayjjeayun
-oeJsnes JUSWUOIIAUS POOJ YHIM /AY)[eay pueE ‘JUSWUOIIAUD
UONOBISIIES ‘SANI[I0e] AJIAIOR pooyloqySIou 1oy} JO SUOT) 9/ =u "ulqn(J jo SeaIe UoneA
reorsAyd jo asn pue yyim uony  -doorad syuared ‘xopur uoneALl -11dop moO[ pue wnipauw ‘Yy31y
-oBJsnes (3uIpoAd ‘Sunyrem Ioj -dop pooyroqusTou usamiaq ur pajedo[ sjooyosard gz Sur
spooyloqusou jo suondoorod UOTBIJOSSE J} QUIWIEBXD O} -pusyIe USIP[IYD P[O-Tedk-G—¢
wxx JuaIed ‘vonearrdop pooyroqu3roN :[BUOI}09S-SS0I0 ‘9AT)RINUEN() Jjo syuared Suryeads-ysiSug puefaIg [6t] ‘Te 10 [nssegq
uon
-dr1osop aane3irenb Jo (s)awoono U
Ayrenb Apmg pue (s)aInsodxo juead[oy wre pue u3rsop Apm§  ‘dnoi3 a3e jueasar ‘uonendog Anuno) NIy

(panunuod) g dqel,

pringer

A's



E. Gemmell et al.

126

skokoskok sk

skeokoskoksk

sesfeckkok

sk

sk

9oedsuoai3 ueqin jo asn 0) SI9[q
-BUQ PUR SIALLIRQ JO 9ouaLIadxd
sjuared Jo uondrrosep aaneITENY)

3op Arwrey

) yim Sunyem pue Aefd s1o

-[ooyosaid 0} SIOJEATIOW pUE

s1oLLIRq JO SAT0adsiad juared
Jo sisATeue oneway) dAneIIEnd)

yred
9y Sursn Jo saanoadsiad pue
Qouarradxa sjuared pue s uaIp
-1y Jo uondriosap aAnelens)
{3pISINO
Keyd jou S0P PIIYO J1 UOSEIY
(U 1 <‘urw gg < ‘Ut (g > :spud
-Yoom pue sAepyeom Jurmnp
qwoy aprsino Jurkerd juads oy,
{oIoym
‘sak J1 ¢21q1ssod Aerd 1oopinQ
UQIESIopULY 0} SPOW [ARI],
Q0U9PISAI JOo ANUNO)

$309[qo ‘ordoad ‘1x9yu00

‘K31AT)0E JO 9dA) :SuMopyo0] 61

-p1a0)) SuLmnp SINIANOR JOOPINO
S, UQIp[IYd Jo uondrosap [ejuared

.. uonreatzdap y3ry

JO BATR UR UT SUIAI] UIP[IYD
Sunok yym syuared jo ojdwres
JTUYJR-T)[NW “QUIODUT MO] B
js3uowre asn ooedsuaal3 ueqin
Jo [**] syueuruIR)op 210[dxa

0y ", :uondrIosap aanelEend)  UAIP[IYD PIO-TBdA-¢—() JO sjuaIRd

syTem Sop A[rurey

uo 3uro3 pue Jop A[rurey oy
ynm Surkerd pyo jooyosard
119y} 0) SIOJEATIOW pUE SISLLIEq
9 jo suondaorad sjuared

1e3NsoAUl O, :9AnRII[ENY)  UAIP[IYD P[O-TBIA-G—7 JO sjuaIed

£)1D noyz3uenn

“Ied s uaIp[Iy) noyz3uens)
ur syuared 119y pue UIP[IYD
Jo saousrradxoe o) Jo uon

-e1o[dxa :Apmys ased ‘eAnE)ENY) AZI[NN OYM UIP[IYD M SJUdIE]

sornunod ueadoIng JUSISHIP
9911} Ul SANID INOJ UI S)Iqey
Kyanoe 1eorsAyd s uaIpryo
Tooyosaid ssasse 0} :[euonI9s
-$S0I0 ‘[e9150[009 ‘DANIEINUEN()
sdnoi3 o3e pue ‘Anunod
‘Iopuag ‘AI[IqesIp ssoroe
SOOUQIOJIP PUR UMOPYOO] 6]
-PIA0D) (00T ISy dy) SuLmp
way) Surousnyur s10)oej [en)
-x9ju0d pue ‘Aefd pue sanIAnoe
JI0OPINO §,UAIP[IYD AqLIISIP
0] :stsAeue 2An)d1Iosap ‘SIS
-ATeue JUAUOD ‘SPOYIAW PIXIIA

c=u
‘pue[Sug YlION UI BaIe [eIn)[nd
-pnw nU®>EQ®U ‘ueqin ue ur

I =U "erfensny
WI9ISOM “YMod ueyjodonowr
ur seare S YSIY pue Appru
‘MO[ WOIJ ‘FOp © paumo pue
QredAep Juo| papuale oym

(PaAIasqo ToquUNu

UMOUYUN ‘SOIMIIAIINUL) §=U
‘s1e9K 9—fr ‘URIP[IYD) “NIed

S, UQIP[IYD noyz3uens) ay)

Y601 =u "(pue[od) 201Mm

-0Jey pue (A[e)]) OuBSIOAUOD)
/euejuoy e[[1adURI] ‘(rew
-ua(q) usseyuado)) ur seare
paSejueApRSIp UT SU)IBSIOPULY

3N

eIRISNY

euryD

wolj (s1edK G'9—¢) UAIP[IYD Ppue[od ‘ATel] Yrewuaq

LE9=u

SUMOPIO[ 61-PIA0D 00T

Surnp puefai 1o ATl ur SurA1]
SIB9A 9— ‘PIIYD © JO SJUAIR]

puelaI] ‘Afeir

[¥€] 'Te 10 ZaArYD)-Op-UIuOI)

[ev] e 19 100D

[09 *8S] Te 30 UAYD

[z6] e 1 1ore)

[LS] 1pereSIng

Ayrenb Apmg

uon
-du1osop aanesirenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3rsop Apms

U

‘dnoi3 o3e jueasyar ‘uvonrendog

Anuno)

JonIy

(panunuod) g dqel,

pringer

A 's



127

Influence of Neighborhood Built Environments on the Outdoor Free...

sosuodsar

KaAIns Jo sonsnels aandriosaq
*Keyd 100pINO 10} 9sn pue AJ10YD
Qoeds Furousngur s103oej uo
saAnoadsiad juared [euonerouad

syuared

[euonNeIoU3-I2YUl pue SId
-Tooyosaid jo suonsadsns pue
sopmnie ‘suro)jed [eI01ABYQq
‘s9oua19Ja1d ‘SanIATIOR JOOPINO
Jo spuewap ‘adeds J00pIno Jo
asn 9y} 9Je31SIAUT 0) [RUONIIS
-ss010 ‘s3urpuy aAneIenb uo

861 = U "SMITAIUIL
€ ‘sarreuuonsanb gg1 Surliog
ur s1oyrenb [ernuapIsal 91y
WOIJ UIP[IYD P[O-Tedk-9—()

% -Iojur Jo uonduosop dAneyen)  SNOOJ UIRW UM SPOYIoW-NNIA Jo sjuored TeuonyeroudSIoU] BUTYD [c€] Te 10 Suepm
01 = ‘s1eak ¢—¢ uaIp[ry)
saouepIojye  SJUSWUOIIAUS UeqIn 'sdnoi3 o1uyle pue SIUOUOID
pue spooy1oqysIou ueqin Jo I1o) ur s2oudtIadx? pue Jo -0100$ ‘SpooyIoquSIau ‘seare
a3paomour renuarradxa pue asn,, s,uaIp[Iyo jooydsard ojur  o1yder3003 JuLISYIp Ul PajedIo]
sxxxx  SOANOdsIad s UQIP[IYO JOOYISAI] JySisur apraoxd 0] :oaneyend)  s[ooydsald 921y} WO USIP[IYD pue[eyZ MAN [29] 'Te 10 191317
SIoIARUQq
953} QOUSNUT YOT(M SIOJOBJ
PUE UOTJBIOI UIDIOS [[eWS
pue Kj1anoe [eorsAyd noqe
UQIP[IYO P[O-TEdk-G—¢ JO SIOTED g =u ‘punoidyoeq (SAS
Kyianoe pue sjuared jo Surpueisiopun 19y31y) asaury) pue (SHS
TeorsAyd  s1ojooyosaid aouanyur pue 93pajmouy ‘sonfeA IoMO[) UI2ISEH S[PPIA WO}
sxsxs  JOU) SI0JOBJ UO soanoadsiad juareq  ‘sopmme o1o[dxo 0} :oaneiend)  (sIe9K G—¢) UQIP[IYO JO sjuaIed eIENSNY [1.] Te 10 10AmQ
NG
S UQIP[IYO PUB SONSLIAJORIRYD
pooyloqu3rou usamiaq diys
-uone[aI oY) U0 SIOIABYDQ JO
901 SuneIPaW A} PUE ‘9I0IS Z 618c=u
Uy <€ €71 TING pue Aerd aanoe ‘owmn A T, ‘s189k 9—¢ ‘dnoid a3e Aoy
‘1> (ino Aerd) Aerd aAnoe ur QW] “Yd UO JUSWUOIIAUS PaAIddIad ‘Te3niiod puejurew ur S[Ooyds
juow [euared jo souanyur ay) Aed Arewrid pue sudireopurny
-UOIIAUQ POOUIOqUSIoU dfesun -1IS9AUI 0} :SISA[eUe UOTJRIPIW earxd pue orqnd g woiy
% J0 9[qeIoae] Jo uondoorad juareg [BUON}03S-SSOID “aaneIUEN() (11-¢) syuared pue uaIp[Iy) eSmuog [#L] 'Te 10 owre) op
uorn
-dr1osop aane3irenb Jo (s)awoono U
Ayrenb Apmg pue (s)aInsodxo juead[oy wre pue u3rsop Apm§  ‘dnoi3 a3e jueasar ‘uonendog Anuno) NIy

(panunuod) g dqel,

pringer

A's



E. Gemmell et al.

128

sesfeckkosk

sesfeckkok

sfeokoskokok

eokck

dO

JO soynuIw [€10) ‘ABp puo oM

‘Kepyeam “3Aae uo JO 1°mb jo

S9INUIW ABpP PUIYIIM ‘Aepoom
*SA® U0 JO 2ANOR SAINUIIA

Q0UdpISaI

punore eare gw(Q[g © ur spxrd

w )¢ X 0¢ 10} [AAN 23e10Ay

Ky1anoe TeorsAyd  s19[ootos
-a1d jo s101R)I[IOR] pUE SIdLLIRq
uo soAnoadsiad pyiyo pue juareq

Kouanb
-a13 osn yaed pyryo pue Juareq
omuaorad [INg pue Kj1Anoe
[eo1sAyd sno1o3ia/areropow ‘A1
-AT)oR Teo1sAyd priyo 1oy 310ddns
juared YUSWIUOIIAUS POOYIOq
-y3rou oy jo suondoorad juareq

s189K [ [—6 pue s1edk g—9
‘s189K G—¢ 18 UOTIBIISIA YIed

(sonbaqreq

‘$IYS1] ‘s19[10) ¢3°9) saduepIOye

‘saniqroe} yred ‘s3urssoId peor

‘az1s y1ed ‘pooyroqysrou Fur

-punoIINS ‘sSA0JL UOTBIISTA
sred y)m pojeroosse saInjedq

s1030ej 110ddns

reyuared pue orgderowap jo
juopuadapur ssauuaai3 pooy
-10qQUS31aU JO S[3AQ] AQ PaOU
-ngur a1om (Jornb ‘sa aan)oR
3-9) s1o1aeyaq Aed Joopino
IoUayYM pue ‘s1sjooyosard
Suowe Ayanoe [eorsAyd
J0OPINO JIYSTY YIIM PIRIOOSSE
Sem SPOOYIOQUSTU JOUIT
ur SuIpISaI IOYIOYM SUIEXD

0} :[BUOT)J9S-SSOID “DATIEIIUENQ)

s1ojooyosaxd
UBOLIOW Y UBDLIJY ueqgin Jo A1
-A1)oR Teo1sAyd o) Sutouanpur
SI0)08J [ENIXAIUOD Y} SUIILXD

0} :uondrosap aane)ENd)

s19100yosaid pue

sjuared awoouT-MmO[ Suowe
Kouanbaij asn yred pue sonst
-19)08IRYD pooyIoqy3rau ‘At
-A1)oE Teo1sAyd juared pue priyo
U99M]2q SUOIIBIDOSSE JUIUEXD

0} :[BUOT}O3S-SSOID “dATIEIUENQ)

So5® JUQIOYIP I JISIA USIp
-T1yo yey syred oy ur juasaxd
S9IMBaJ )BSNSIAUL O} :S[apout

paxtw ‘Kiojerofdxa ‘oaneinueng)

G9¢ = ‘s1eak G—7

USIPTIYD "SIouty]] [enuay ut

SONUNOJ JAY wWoIj syuored

pu® UIP[IYD 9SIAID A[eDd

-IUY}2 pue AJ[BOIIIOUOI0II0S vSn

65 =u "swerdoxd
uoyrediopuryaxd A10jesuadwod
Ul PO[[OIUS PUB IN[IeJ [00YOS
J10J YSLI Y31y Sk passasse (41
93k ueoW) UAIPIIYD YIIM

SOI[TWIE} PAZI[BIORI ‘QUWOJUT MO'] vSn

€6 =u ‘syuared
I19Y) pUB UIP[IYD P[O-TeL-—T

‘TN YS1Y ‘Owoour-mo vsn

€ee=u ,'ouInoqaA
uejrjodonow ul SIANUD dIed
Kep Suof ‘sjooyosaxd woiy pjo

SIK G—¢ UQIP[IYD JO sjudreq BI[RISNY

[08] ‘Te 30 JuressnoJ -Aqs31in

[+9] yiwg pue Aempoon

[0L] 'Te 10 youa1g

[+2] 'Te 10 s10MO[]

Ayrenb Apmg

uon
-du1osop aanesirenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3rsop Apms

U

‘dnoi3 o3e jueasyar ‘uvonrendog Anuno)

JonIy

(panunuod) g dqel,

pringer

A 's



129

Influence of Neighborhood Built Environments on the Outdoor Free...

kok

sfeskoskokok

skokoskoksk

K)IATIOROD PIIYD
puared ‘Aerd aAnoe s priyo pue
(soanjea) padeospue] ‘sarnjedy
[eINIBU ‘SISNOY dATIRINE ‘NY
-Jel3 Ou ‘SSQUIULBI[D) SONAYISOr
‘(syremssord uernsopad ‘@oueud)
-urew Yemapis ‘ySiAep ‘oyjen
J[OIYOA MO ‘QUILID MO ‘Sunys3Iy
1991s) Kj93es ‘(pooyroqy3rou
ur ofdoad Sunsnn ‘sroqySrou
Surmouy| ‘oprsino Surkerd uaip
-[IYS J9YJ0 ‘SUISIOIOX/SUT[em
grdoad 130 ‘spuatiy s prryo
‘A[Twe)/SpuaLly) s1010B] [B100S
‘(Sy[emapis ‘s[ren ‘Yi3ua] }o0[q
‘$)9ams 19Inb ‘soes-op-[no ‘speor
urewr) u31sop ‘(duraei/A[[eA
JOALI ‘[[ey] AJTUNWIWOD ‘SYULI 91
/SRUAIR ‘S1IN0D ‘Sp[oy syrods
‘sjooyos ‘spunoidAerd ‘syred
3op ‘syed) suoneunsap jo
doueAd[a1 Jo uondeosrad [ejuareq

PITYO JIOY) PUE SOA[OSUIAY}
10§ uorjedronted-od KjiAnoe
[eorsAyd jo suondoorad juareq

Kyanoe TeorsAyd

S, UIp[IYo pagde-jooyssaid uo
saouanyur jo suondaorad juareg

ad£) punoi3Aed yoes jo siosn

10§ sonsnels aAndrosa(y s3un

-19s JURIOYIp Ul s1ojooydsaid 0y

SpI0931 J01ARY2q ‘Surddew o1
-Aeyaq jo uondrrosap aaneleng)

Qwooul pjoyasnoy Aq pAIdyIp
SOINJEJ JUBAQ[QT JOYIOYM QUTWI
-I9J0p O} pue SUrewop ANANoe
U99M)9q PAIYIP JUBAJ[I
PAIOPISUOD SAINJESJ JOYIoyM
QUIULIDAP 0) ‘AIIATIOROD JIOY)
pUE ‘U0NeaIoal 2ANoe sjuared
‘Ke1d aanoe s1orooyosaid o}
JUBAQ[QI St PaAIddIad sarnyesy
pooyroqySTau AJIuapI 0}
{[BUOT)OS-SSOID “DATIEINIUEN()
Ky1anoe Ted1sAyd ur uon
-edronred-o0o paseq-A[wej pue
Kyanoe TeorsAyd o) s1ojesrfoey
pue s1oLLeq Jnoqe suondoorad
sjuared a1o[dxs 03 :oAnBII[ENQ)
Kyanoe TeorsAyd s, uaip
-T1yo pagde-jooyosaid 1oy uo
saouangur 2y} jo suondoorad
sjuared ourwex? o) :oanelend)
 spunoigAerd
paudisop Apuareyip ur diys
-uone[ar JudwuoIiAud/Aerd o
pue Aefd s,ua1pyIyd Jo aInjeu
QU3 ST JeyM" ", :SPOYIAW PIXIIA

Syl =uepeue)
‘UOJUOWIPH U PIPISAI OYM
SIeA $—¢ ‘PIIYS © YIIMm JUIR]

G =u "uordax
KQUpAS UI0ISOAN ) UI UIAT]
UQIP[IYO P[O-1edh-{—7 JO Sjuared

€7 =u "auInoq[ajy uejrjod
-onau ur jooyodsaid Jurpuape
UQIP[IYO P[O-Teak-G—¢ JO SjuaIeq

(paSe ooyosaid urpnour)
yred Apns jo s1asn piy)

epeue)

BIfRNSNY

eIensSny

vsn

[£6] T2 10 1opuny

[S¥] Te 10 Snneuy

[#+] 'Te 30 Kopjury

[L8] 'Te 10 premAeyq

Ayrenb Apmg

uorn
-dr1osop aane3irenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3isop Apms

U

‘dnoi3 o3e jueasyar ‘uvonendog

Anuno)

onIy

(panunuod) g dqel,

pringer

H's



E. Gemmell et al.

130

(Spuayoom
pue Aep3yoam I9A0 SaZeIoAr
pay3rom) ‘owry uealos pue Aefd
jomb ‘Aerd aanoe ur juads owry,
‘Kerd 9AnoO® 0} s103EATIOW/SIOLE
s -Teq ‘Kerd oanoe 10§ aoeld [ensn

(s101ABYRQq Ae[d J00pINO

pue Kj1anoe [eo1sAyd o} s10)

-e)I[108] pUe SIdLLIRq SuIpnjour)

SIOTARYQQ JUSWIOAOW SIO
-Jooyosaid uo seanoadsiad juared

Kerd aanoe ur uoned
-ronred s1[ooyosaxd ouanpur
Jey) S10JOBJ [BIUSWIUOIIAUD PUE
‘SIOJRATIOW ‘SIOLLIEQ UTRW JU)
QUIULID)AP 0] ‘SOTISLISIOBIEYD
oryder3owapoIdos Aq UAIdS B
Jo juoij ur pue ‘Aeyd jomb ‘Aerd
QATIOR U0 juads awm oy J10dox
0} :[BUONIIS SSOID ‘DANIEINUEN()
SJUQWUOIIAUQ JOPIM PUB SQWOY
s19700Yds21d JO 1Xa1U0D O} UT
soAnoadsiad asayy 9yems 03
pue SIOIABYQq [)[BaY S UAIP[IYO
Mara a3e-rooyos-a1d jo sjuared
MO 9qLIOSIP 0} :ATIEIITENQ)

ceg=u
‘sdnoi3 1oy30 pue uerpuy
‘asoury)) ‘Ae[ejy “Yemeleg pue
yeqes ‘erskefeq rensuruad jo
Seale [eInI pue UBQIN Ul SUI)
-reSropury a1eArid JuowuIoAos
WOIJ USIP[IYD P[O-TeL-9—

Jo ojdures wopuelr paynens

sjuared 91 =u "0jomoOS Ul
UQIP[IYO P[O-Teak-G—¢ JO SJUD
-Ied 9SIOATID A[[BOIWIOU0I9-0100S

erskeeN EYARLRCESS|

[SL] Te 10 S10q3ury

ok BOLJY INOS
suraped AjAanoe yim
POIBIOOSSE QIB S)XIU0D [BIIUIP
Aerd 100pIn0 Aepyoom JO SINOH -1$9I JO SAINSBAW dA109[qO pue
SoInSeaw Aeoop 9A192[QNs JOYIAYM pUB SNIBIS T8I =1U ‘SIedk G—¢
[eorsAyd ‘opiosip [eorsAyd ‘Aoed JYS1oMm S p[O-IBA-G Y)Im paje ‘URIPIIYD 666 1-8661 ‘SN
-1JJo 9AT}O[[09 pooyIoqySIou -100SSE 9T8 SUIMAIA UOISIAQ[I) SN 98re[ ur SYMIIq [[e JO 9AT)
‘aInu9) enuapIisal ‘A1roaod pooy pue Ae[d 100pIno J1 SUTWEXD -ejuasardar ‘st pajySrom uaym
- -10qQUSIoU ‘IX2JUOD [BUIPISAY  0) :[BUOINIIS-SSOIO ‘dAneINUENY)  “Jey) 110yod yiq jo ojdwes-qng vsSn [69] 'Te 10 oxquury
Do 9°6C 2A0qQE 0} G7 > woly Sur
-3uer sarnjerodwa) yim porrad
uoneBAIdSqo Aep / 9y} Sunnp
Ky1AT)08 JO sooe[d poAIasqo ‘sade {Yeay Jowrwins
19sn pue syred om) Jo SosLId) JO SUONIPUOD JOpUN SIOIABYDq
-oeIeyo uo sonsnels aAnduoseg 1oy} Jdepe s19sn 1oyIoyMm pue sdnoi3 ¢gg=u ‘sreak 9—()
SUOTIPUOd JUIpUNOI ordoad 1opro pue uaIp[Iyo  UAIP[IYD ‘porrad Apms yoom-|
-Ins pue saNI[Ioe] ‘UuoreasoA 1oeIR sonsuoereyd yred  oy) Surnp ‘Sizdro ur sonsiIe)
‘az1s :3urpnjout syred JudIOYIp UOIYM QUIWEXI 0) :[RUOTIIIS -0®IRYD JUSIOHIP YIIM sjred
o 0] JO SJUSWUOIIAUD [BIISAYJ  -SSOI0 ‘0AndIIosop ‘oaneinuend)  pajems A[9SO[d 0m) 0} SIONSIA Aueurron [9¢] 1oworry] pue yosiqey]
uon
-du1osop aanesirenb Jo (s)awoono U
Ayrenb Apmg pue (s)aInsodxo juead[oy wre pue u3rsop ApmS  ‘dnoi3 a3e jueasar ‘uonendoq Anuno) QonIy

(panunuod) g dqel,

pringer

A 's



131

Influence of Neighborhood Built Environments on the Outdoor Free...

skokoskok sk

skskskok

syred jo asn pue suon
-doorad priyo pue juared ‘Aerd
10J SI9[qeUD pUE ‘SIOLLIEq pue
sao1010 Aepd ‘soouaiojard Aerd
AusuQ “spekp prryo—juared yim
Anqiqesn pue Ayiqederd pazife
-NJok QUIULIdIOP 0) JIpNE Y[e) pue
MM ANIQISSO00E pUB dn[eA
Keyd sasse 03 syred jo yipne Aeyg
Kyianoe
TeorsAyd 1y31| pue , xopur ooue)
-S1p,, uoamJeq diysuonerar oy}
JO IOjJeIpaWl B S (3[oaMm/sd)nuru)
Kerd 100pInQ -110dar yuored
pue AnowoIa[edde Aq A)IATioe
[eo1sAyd snoio3ia-djeropowr
pue Y31 ‘own AIejuopas
poouyIoqyustou
ur A)1penb [ejuSWUOIIAUD JO
9[eos 91oddns [B100S JO 9[eIS
‘(sanoe] v 9 01 dwoy woxy
Qoue)sIp Sunyem sjuasaidar)
9I09S Xopul 9JUBISI(] "[00YIS
0) 310dsuern Jo opouwr ‘wWooI
S.pPIIYd ur 193ndwod ‘uoIsIAd[)
Jo 2ouasqe/eoudsald ‘pjoyasnoy
ur s191ndwod ‘SuoISIAQQ) JO
Joquinu ‘aIed ‘udpIes ‘10JeAd[d
JO 9ouasqe/aouasard ‘1oA13oIed
Arewrnid ‘owoour pjoyesnoy

spunoi3Aed pue sxyred orjqnd
QAISnyoul jo uoisiaoxd pue
u31sap ay} uo siapraoid punoi3
-Aerd pue yred [rounoos [eoof
Jo seouariadxa oy 10[dx9 0)
pue ‘spunox3Aerd pue syred
orqnd ur Aefd ur Sunedronred
pue 3uIssa0oe uo saanoadsiad
J[npe pue p[Iyo 2)e3NsaAul

03 :Apnys ased ‘oanelend)

Kyanoe TeorsAyd pue swn
Krejuapas s1ojooyosaid jo
SOJB[1I0J [BJUSWUOIIAUD POOY
-10qUSIoU puE SWOY SUNUEXd
0} :[BUOID9S-SS0IO “dATJEINUENQ)

G=1u ‘s1edk 9—¢ uaIp

-[ryD “pueary ur Ayjedrorunu

ueqIn ue ur sd)Is punoidAerd

10 yred 9Ay Je sympe Sur
-Kuedwoooe pue uAIP[IYD

[€0T =ueulyn

‘utfuer], Jo s1OLISIP 921 UI

s[ooyosaxd pajoeres A[uopuer
Surpuane (s1eak 9—¢) ‘uaIp[yd

pue[aI]

Uy

[ot] e 10 youk

[¥6] 1N

Ayrenb Apmg

uorn
-dr1osop aane3irenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3isop Apms

U

‘dnoi3 o3e jueasyar ‘uvonendog

Anuno)

onIy

(panunuod) g dqel,

pringer

A's



E. Gemmell et al.

132

SAepyeam pue Spuayeam owm Aerd

JI0J SINOY [0OYDS JO APISINO Joopino paytodar juared (7)
Kerd 100pino payrodar-juareg pue Ajranoe [eorsAyd painseswr
(xopuy uon A10A1122(q0 (T) 5, URIP[IYD I

8939 Q0UAIRJI(] PIZI[BULION SSQU-UQI3 pIeA pue 9zZIs pIek
[enuue UBIPIW) SSAUUIAIS pIek pamseaw K[2ano9(qo jo diys
‘(yurxdjooy Surpying jo vare — -uone[aI 9y} 91e31ISOAUT 0)

879T =N "eI[ensny ‘ouIinoq
-[9IA Ut Apmis SINNYI[eOH
reurpniiSuoj jo (sreak g a3e
PITYO) € dArp ut Suredron

- [oored puej Jo vaIe) 9IS PIEX :[BUOIOS-SSOID “QATIEINURN() -Ted s10A130180 pUE UAIP[IYD eIfensny [18] 'Te 10 £opeO
Kmunu
-Wod ISPIM 9Y) 0} UONIUUOD
pue Aefd 10} posu s, uIp[IYd
syquyur Jo syroddns yreq dn
-dod oy 1oyjoyM puE 9sn S)T
soouanyur yred dn-dod oy jo
QInjeu dANORIAUI ‘Aretodwo) paygroads jou u ‘s1edk 9—¢
yaed dn-dod jo sean ) Moy ‘suorurdo pue SMOTA  URIP[IYD "dUINOqAJA JO qIngns
-0ads1ad pue oouaradxa suarp  S.uIp[IYd d10[dxd 0) :yoroirdde 1ouur ue ut yred dn-dod e
S -[1yo jo uonduosap aAnelend)  Oresow ‘Apnjs ased ‘aanelieng) JO SI9sn JNpe pue udIp[IYD) BIfensSny [£9] suoIDoN
oy =u
‘sdured 993nJya1 Jo SI9IUAD
spunoi3Aeid Jo  spunoi3Aerd noqe suondoorad K310 STTY] J0 BAUOY] UT AyIng,
SSurmelIp s, uaIp[Iyo JO SISA[eue S UQIP[IYO 993NJal UBLIAS pue)s ur SuIA1] (P[o sIeak 9—)
xwEE JUQUOD Paseq-siIe dANe)Ien) -IOpun o) :paseq-siIe ‘vAneIens) UQIP[IYO 995nJaI UBLIAS Koyng, [s9] 'Te 10 1By
Aerd 100pIno yim paje
-100SSE 216 [00UJS PUB WOy I8
SJUSUWIUOIIAUD S, UIPIIYD YoTyMm
[ooyos 01 JUSIXD AU} SSISSE O} pue
je pue (Y g <‘z—1 ‘1 >) swoy ‘smyess 1yStom pue sorydeid
je s1oopino Jurkerd juads owmn -owap-0100s ‘Ae[d J0o0pino
Kepyoam [eo1dA) payrodar-juareg  uaamieq sdrysuone[ar AJnuapr
yjuow jsed ur pIIyo Ym0} {[O0YDS Je pue WOy I SI00p 62ST=u
st punox3Aerd “yred ‘oruorg -no 3uikerd puads uaIpyo ‘Surdures paynens ‘pardsn[o
QoUB)SIP un{[em uIyIm a3e-jooyosaxd g swoour-mo[  d3e)s- 3uisn (9QQZ ‘Irey) MeIS
punoiSAerd 1o yred jo ooudsarg Qi) JO JUNOWE JY) AJeWNS?  PeoH SULIAIUD (SIBAA —¢) UQIp
xw pIek Jo 90uasard O} {[eUONDIS-SSOIO ‘daneIuend)  -[1yo jo odwes sanejudsardoy vSn [c¢] 'Te 10 ouLrely
uon
-du1osop aanesirenb Jo (s)awoono U
Ayrenb Apmg pue (s)aInsodxo juead[oy wre pue u3rsop ApmS  ‘dnoi3 a3e jueasar ‘uonendoq Anuno) QonIy

(panunuod) g dqel,

pringer

A 's



133

Influence of Neighborhood Built Environments on the Outdoor Free...

skskskok

ok

sk skokok

sfesfeckskok

soanoadsiad juared
9rensn{[I 0) UAAIS Os[e sojonb
aaneeng) ‘sysia yred jo
(urw ()9 < “ur ()9—() :SpUINeIM
uo) uonenp pue (Apuanbarjur
‘QI0W JO YoM B 90UO oM
12d $3181A JO Joquinu) Aouonbaig
AI[SIp AJorrea/udisap
‘Kyreuoneu ‘A)IqISSa0de pue
QOUR)SIp ‘U913 AqIeau ‘SIo)
-0eJ [B100S :sa1med) a[dninw
JO SISATeUR J0)OBJ WOIJ SI0JO€]
(19<°09-1¢
‘0€-91 ‘S1-1°0 sonurur)
yuow Jsed ur spuoyeIm
pue sAepyoam uo awn Aerd
100pINO 23eIoAR pajiodal-judreq
PIOYasNOY UT SA[OIYA
J10J0W JO JoqUINU ‘SONAYISoL
UIUWIUOIIAUD [B100S ‘AJoJes
ongen ‘Kjojes QwLId ‘sonI[Ioe]
JSIOIOXA 0] SSIIIR ‘Saur| 9[Kd1q
pue syremapis jo douasaxd
‘uoneyrodsuern orqnd ‘sdoys
0) SS9I0B :JUSWUOIIAUD [BIISAYJ

saoeds Aeyd 1oopino
pooyroqy3rau jo seandadsiad
juared jo uondriosop sanelEN)

Aerd 100pIno 03 s1dLLIRq
Surpnpout “Wy31om pIIyo Ayi[eay
0) sIarLIeq Jo aAanoadsiad juareq

spunoi3
-Kerd jo uoneso[ pue JnoAe|
[eo1sAyd pue 9say} usomiaq
SUOI}OUUOD PUE SAYI[SIP ‘SO
s19sn ‘sdin punoi3Kerd jo
sonsLIa)oeIeyd ‘spunoiiierd
JO 9010U0 PUB SUOT)EATIOUT
(SIosn ‘osn yred jo uoneinp
pue Aouonbauy ¢syred oy
uaIp[Iyo Furkuedwodoe syjnpe
JO SONSLIAOLIRYD UI SALNUNOD
U9M]9q SIOURIIYIP SUIWEXD
0} :[BUOT}O9S-SS0IO “dATIEIUEN()

Seale [eInt
PUE UBQIN UI9MIOq SOOUIISHIP
Ul SJUBUTILIANP S[qeyIpou
KJnuapt 0} pue SI0}0BJ [RIUSW
-uosrAud i drysuoryeror
I19Y) pue 9w} SUIMIIA-UIIOS
pue swmAe[d 100pINo UT SOOUD
-IQJIp [eUOI3aI 91eT1ISoAUT

0} :[BUONIIS-SS0IO ‘AAnBINUENQ)
saoeds Aerd J0oopino
pooyroqy3rau jo seandadsiad

juared puejsiopun o) :9A1EIIENQ)
Kyanoe 1eorsAyd pue
Sunes s,ULIP[IYO UO SA[OLISqO
959} JO QOUSNYUI AY) pue
Ky1saqo Sunuaaaid 0 s9[0BISqO
[EIUSWUOIIAUS PaArdIad

Sjuared ourwexa 0) :0AnEIENY)

Sinpe [9¢=u"YSN Ul 'y
“YIewrua(J Ul 4 93 p[Iyo a5e
-IoAY yrewud( ‘ueSeyuado)

pueB yS(] ‘BUI[OIRD) YIION
‘Kre)y ur spunoidAerd Apms ur
uaIp[Iyo Surkuedwodsse synpy

CLLT=U "ueysuy

ur sue)Ie3Iopury ¢ pue Juek

-UQyS Ul Su9Ie3IopuUry G WoIj
UQIP[IYO P[O-1eah-g—¢ JO Sjuared

6= "P[1Y P[O-Teak-G—T

QUO JSEI[ I YJIM POOYIoq
-US1oU JOANOJURA B U SJudIed

61 = U ‘JUISIP

URIOPBAJES 10 Ue[ewdlens)

‘UBOIXAA JO ‘0O0SIOURL] UBS Ul
UQIP[IYD P[O-ILIA-G—7 JO syuaIed

Jewud( pue ySN

eury)

epeue)

vsn

[8%] Te 10 a3neysjoy

[€L] Te 30 Suepm O

[L¥] sdiyg

[£L] "Te 10 e[[IUag

Ayrenb Apmg

uorn
-dr1osop aane3irenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3isop Apms

U

‘dnoi3 o3e jueasyar ‘uvonendog

Anuno)

onIy

(panunuod) g dqel,

pringer

A's



E. Gemmell et al.

134

) 1940 sSuner
Jo so3ueyd pue s3uner syuared
YA PUB UBDLIDWY—UBIIXIA
SSOIO® SOOUAIOYI(] "UOTIO[IS
doeds-Aerd Jurousnyur s1o}
-OBJ UOISIOAP 7 Jo Suner

sxw oSe10A® :sOTISTIEIS QATIALIOSO

(310dsuen
Ao “H{ [00yds ‘s)Iods pazl
-Ue3I0 SIPNOX3) Yoam o3e
-IoAR UI JO paInjonmnsun jo
uoneInp [e30) pajiodar-juareq
uors
-1A12dns noyyim Aerd Joopino
Jo K3a38s ‘dO oy senumioddo
‘UDIPTIYO UYL SLTUIR] 0]
PpooyI0qySIou JO SSAUAATIORIE
‘pooy10qySIau JO SSOUI[PULI}
-PIIYO “SYTeMapIS Jo douasaxd
‘Kyayes uruaad jo uondoorad
‘Kyayes awmAep jo uondaorad
- OJeI], :MITADI O} JUBAJ[SY
S)[NSAT UOT)BAIISQO
pue a1reuuonsanb jo uondriosop
aanelen() ‘punoidAerd jo seare
JUQIQYIP UI (SOWeS pue AN
-ONNsSU0d ‘ONeWeRIp ‘[euonouny)
Kerd pue Jo1ABYRQq JO 2dAT,
's3umas-qns uims ‘Aejd pues
‘armonns Aeyd ‘ooeds uado yred
sy Ul SOOUEPIOJJE PUE SBAIR JUSIOHI(]

Kyoruy)e Aq sorrea
$I0)OBJ UOISIOAP Yons Jo aoue)
-Iodwr oY) 19yJoYM pUB SI0JORY
UoISIoap Jo 9oueyrodwr o) ur
QUIN JOAO SITURYD Paje3NsAU]
“uIp[IYo Jooydsaid Jayy 1oy
saoeds Aepd jo uonooyes ur
pasn syuared s10)oBJ PaUTWIEXD
‘BJep 11040o [eurpmiduo| Suisn
Apms A1oyerordxe ‘oanjeInuend)

Joraeyeq Aed 1oopino

S, UQIP[IYD JO UOTIRIND I} I

PIBIOOSSE QI8 JUSWUOIAUD

[eorsAyd paaresrad pue juowr

-UOIIAUQ A[TWey oy} JoyIoym

POUTWEXD :[BUOT}OIS-SSOID
pue [eurpmISuo| ‘eAneInueng)

(MITAI 0) JUBAJ[AX

suonsanb Apnjs) |, ;suonudur

ugISOp Paseq-a0UIPIAL Y}

UM 9)B[2110D USISIP Y} JO

9sn [enjoe Ay} SAOP MOH,,

:uoneneAd Aouednooo-jsod
‘Apnys ased ‘aAnye)Iend)

00¢ = “Apms Teurp

-m3uof 198xe] ut Sunedronied

pue sjooyosaid oyearid pue

S)Ie}S PROH ‘SISIUD S USIPIYD

‘sjooyosaxd Ayuno)) o3a1(q ues
Jurpuane (sIeek G—) UIPIYD

L007=u "sotuto Sunedronred
ur weo) aIe)) YI[edH YINox
JJonuoo, 1e sdnyooyo papusne
oym pue 1.y Ieisnyo ur Sur
-yedronred (s1eak 9—¢) uaIpIyD

(L071 Surddewr

JIo1ABYQq ‘G a1reuuorsanb)

8GT =u 'SIBdA G—() URIP[IYD

‘uaSeyuado) ueqinqgns ur
yred jo sxosn jnpe pue ply)

[98] ‘e 19 stres

[6L] ‘Te 19 s1owway

[L€] Te 10 o8neysjoy

uon
-du1osop aanesirenb Jo (s)awoono

Ayrenb Apmg pue (s)aInsodxo juead[oy

wire pue u3rsop Apms

U

‘dnoi3 o3e jueasyar ‘uvonrendog

JonIy

(panunuod) g dqel,

pringer

A 's



135

Influence of Neighborhood Built Environments on the Outdoor Free...

seokok

spunoi3Aerd arng
10§ seapt pue spunoidAerd jo
syoadse eorsAyd pue [e100s uo
saanoadsiad s, ua1pqIyo Jo uon
-drrosap aaneyen) ‘punoidierd
Aunwwod “sA [0oyds uo (Aerd
9Ane12d0o0d pUB JAIIRIOOSSE
‘Torrexed ‘xoxooquo ‘Arejrjos ‘pard
-noooun) Aed jo ad£) yoes ur
Juads UAIP[IYO dWir} JO UoneINp
oy Jo uondrosep sAnEIUEN)
(U g<‘yg>) Kep puayoom
‘Kepyoom [eord4£y e uo Aerd
Joopino ur owry pajrodar-juared
Quin[eaw JULINP SUAAIDS
puE SAUI[opINg U3IdS PIIYd
QW) UQAIOS pUE Y [euldjew
‘Kerd 100pINo 10§ A39)es ‘Ayrenb
Joeds Aepdyred ‘K1syes pooy
-10qQU3I9U JUSWUOIIAUS POOY
-1oqu31au jo uondoorad ‘9[hs
Sunuared ‘Aoeorye-J[os [BUIIRIA

(1opuad pue o3e £q)
SaInje9y [[e "SA [einjeu yum Aerd
s ua1p1yo jo uoniodold "(qnros
‘roqrey ‘a3pay ‘oer ‘sjood
Surpped ‘surejunoj) 1ojem
‘sse1d Suo[ ‘Yoeaq “YooId/IQALI
‘SqNIYS ‘)S9I0J ‘Spaq uapIed
¢S)001 3IB[ ‘[oARIS/pULS/IRq
‘$991) ‘SSBIS UMOW) SINJBSJ
rexmeu punoi3Aed jo uondrrosaq

spunox3Aerd
MU JOJ SUOIIRPUSWIWOIT
pue sdrysuornjeyar 1oad 1oy
‘sanianoe punoidAerd jo soAn
-0adsiad s uarp[iyo Jurssosse
(¢) pue ‘sarr03a1e0 Aeld [E100S
Surkrea urpim Kerd uaipriyo
Y2IyM (M uoneInp oY) (7)
‘spunoigAerd Ayrunurwoos pue
[ooyos uo s1oraeyaq Aefd [eroos
S, UIp[IYo (1) Jo Jurpuejsiopun
yidop-ur ue dojeasp 03 :Apnjs
9580 9AndII0SOp ‘Spoylow PaXIA

STB9A 7 Je oW UdIds pue
Aerd J00pIN0O S UIP[IYD pue
SIOIARYQQ pUE A)oJes [BIUdW
-UOITAUD PaATR01ad ‘Aoeoryye
-J19s ‘91A1s Sunuared [euroyeWw
U29M)9q SUOIRIDOSSE QUIUEBXD
0} :[BUOT}O9S-SSOIO “dATIEIIUENQ)

SJUSWIA[D
[exnjeu 1o juowdmba Aejd-jmnq
10} $9ou19ja1d S UIP[IYD
91e31ISAAUT O, "9[qR[IBAR UM
spunoi3Aed orqnd ur syuowo[e
[eInjeu 9sn UIP[IYD SAem Jeym
ur pue ‘yonw Moy 9JeSnsoaur

0} :[BUOT}D9S-SS0IO “dATIEINUENQ)

9=u "KJ1d> §] ‘UIA)SIM

-PIA “@8re] © ur punoigAerd

A)TUNWWOoD € JO QALIP UTW G|

' urg)im 3urA1] pue punoisAerd

' M uayreSropury-oxd Sur
-puane (s1eak ) uIpIyD

08T =1 "Bl[eNsSNY ‘OpIR[PY
uejrodonaw ur ooyosaid
Surpuane (s1eak 7) uaIp[y)

UQATS JOU U "G~ ‘€= ‘T
‘sdnoi3 o3e juead[oy pueedZ
MIN JO PUB[S] Y)ION 2} UO SId
-juoo uonendod §4 ur spunord
-Kerd 9g jo auo unisia uaIp[Iyd

Ayrenb Apmg

uorn
-dr1osop aane3irenb Jo (s)awoono
pue (s)aInsodxo juead[oy

wire pue u3isop Apms

U

‘dnoi3 o3e jueasyar ‘uvonendog

[o6]
vSN  pruyds pue uewdey)-uojuels
eIRNSNY [#8] 'Te 30 1orndg
pue[eaZ MIN [8¢] uossi3reg
Anuno) NIy

(panunuod) g dqel,

pringer

A's



E. Gemmell et al.

136

sypred 0 [oARI) SATIOR PIIYD
‘asn yred pry) "A19yes pooy
wxx  -Joqudtou jo uondooiad [ejuareg

sooeds

Kerd 0y spreSar yarm saou
-19501d pue sonyea ‘soanoadsrad
PIIYO puejsiopun 0) SSUIMeIp

Qwooul p[oyasnoy
pue a8e pue 19puad pryo Aq
Krea sdiysuonerar asoy) moy

PUE JOIABYQq ATBIUSPIS pue
‘syred 0) uonjeyrodsuer) aAT}oR
‘asn yred ‘[ooyos o3 Funnuw
W09 AN Y PIIYD [[BIA0
pue Kjayes pooyroqu3iou jo
suondoorad syuared usamiaq
SUOIBIOOSSE QUIWEXD 0)

{[EUOT)OS-SSOID “DATIBIIIUEN()
qoeds Aerd

Ayunwiwod e Jo judwdo[oaapal

Joj sued Sunnqrnuod ‘uAIpIIyYd

yIm yoreasar A1oyedronred
pue AJunuIod 1onpuod o}

cg=u yred

Apnis ® JO SO[IW G*() UIYIIM

00[q SNSUAD © UI PIAT] pUe

PITYo p[o-Teak G—¢ pey oym

‘Apmg yIed pue pooyloqysrou
K1) sesuey] 9y} 0) sjuapuodsay] vSn

9¢=u
*sasse[d [ooyods Arewrid pue
SI9)UD UOIBINDPS POOYP]IYD

[9L] Aopsom

- PIIYD JO SISATeue OIjBWAY], :SPOYIoW paseq-siie ‘oaneliend)  A[Ied woij (s1edk g—¢) uaIp[y) BIRNSNY [z8] prea
uonoung uado jo 9o139p
I0y3IY B YIIM SJUSWID A} 0)
sarmed) punoi3Aerd PajorIe QI8 UIP[IYD JAYIoym
Jo asn jo uoneinp pue Aouonbar]  Jurwex? o) pue uonouny uado UQIP[IYD 9 = [O0YDS
uon ue ARy S)uaw[d punoidAerd AIeIuUaWAe JUSIDYIP B WOL)
-ounj uado,, Jo $92139p JoMO]  [OIYM 0] J2I3P Y] SUIULIAIOP sjuared ‘[ooyos AIejudwa[o
wxx PuB IYSIY yim juowdimbo Aejd 03 :[eUOND9S-$SOID ‘danIEINIUERNQ) ue wolj (SIedk 9—G) uaIp[Iyd SPUB[IYION [88] Jeeyos 1op uea
(woQT Tod uoner
-ndod £eyd 100pno) Aysuap Aejqg
(UOTIBAISSqQO JO QW) PUB IOpU3
‘o3e JULIOPISUOD ‘UONIBAIISQO UO SjuQpISal
paseq) Aejd 9A110€ puB 9AT)OB-UON  [B90] JO SONSLIv)ORIRyd orydesd
seore Aed [ewIo] JO SIOPNq  -OWAP Y} 2JeI1ISOAUL pUB pasn
w 00T ANV 0S UM SjuapIsax 159q axe spunoi3Aerd jo odAy
page owes jo uonendod [BO0]  UIIYM QUITLLIAIAP “ISOM-MNIIN
‘(seare Aeld rewrojur pue WEPIISWLY U SIOLISIP 0m) 18 =u (SIB9A 9— UIP[IYD
[eWIO) [[e "9°T) IOLNSIp ul ddeds ur uaIp[ryo £q Aeyd roopino ‘dnoi3 a3e jueadyar) ‘spuepio
orjqnd “(;w ur) eare Kerd jo 10J 2ords pooyroqy3Iau Jo -[ION UI9)SoM UT SJOLIISIP Om)
9z1s ‘eare Ae[d [eWLIO} MoU IO 9SN 9QLIOSIP 0) [RUONIIS ur Aefd zoopino ur ajedroned
% PIO ‘eare Ae[d [ewrioy Jo [eurIOju]  -SSOID ‘@ANdLIOSOp 2AnEIIIURN() 10 QAL oYM (81—7) URIP[IYD SPURLISYIDN [¢8] s
uon
-du1osop aanesirenb Jo (s)awoono U
Ayrenb Apmg pue (s)aInsodxo juead[oy wre pue u3rsop ApmS  ‘dnoi3 a3e jueasar ‘uonendoq Anuno) QonIy

(panunuod) g dqel,

pringer

A 's



137

pringer

A's

dnoi3 a3e jueasjar 1oy ojdwres onAeuy

(¥107) nx ur pazAfeue osye st ojduwes sy} jo uontod v,

(LT07) nX ur pazATeue osye st ordures smyJ,,

(0107) sHey ut pazA[eue osfe st o[dwes siyj jo uoniod v,

(T107) SMey ul pazATeue osye st ojdures sy,

joul eLIALId A)[enb VI JO %0t ‘%09 sk ‘%08 ‘%001

stttk

Influence of Neighborhood Built Environments on the Outdoor Free...

(U g<‘qg>) Kep puooom
‘Kepyoam [eordAy e uo Keyd
Joopino ur awy pajtodar-juared
A[oAT3oadsar ‘s1eak ¢'¢ pue
7 e Kysuap uonendod pue ‘A
-[1qeY[eM [9AQ[-GINQNS ‘SI[OIYIA
JO JoqUINU ‘UOT)EPOUWITOIIL JO
ad£) ‘suonipuod oyyen ‘Kerd
10§ K193es ‘Arenb yred ‘Kioyes
PaATadIad JUSWUOIIAUS POOY
-1oqu31ou ay) jo uondeorad
[e1oUa3 sIoUjOUI :SI0JORJ
JUSWUOIIAUS POOYIOqUSION

swnAerd 1oopino

S UQIP[IYO YIIM PIJRIDOSSE AIe
Kysuop uonerndod pue ‘Ayrfiqe
S[em ‘PIOYISNOY B UI SI[OIYIA
JO JoquINU ‘UOIBPOUILIOIIR
Jo 2d£} ‘s10108] [BIUSWIUOITAUD
pooyroqy3rau paArorad s1o
-[jow JoyayMm 9)eSnsoAuT

0] :JBUOIIIS-SSOIO DANBINUENY)  7) UIP[IYD JO SISYIOW SWIN-)SIL]

amcm%u

PIIyd/1ayowr 716 =u "1.Od
133xe] ur Sunedronted ‘AoupAg
UIDISaM-INOS JO Seale paSe)
-UBAPESIP A[[BOTWIOU0I-0100S
A[oATIR[21 WOIJ (STBA G'¢ pue

seskokok
(U g<‘yg>) Kep puayoom
‘Kepsjoam [eordA) e uo Kerd
Joopino ur awry pajtodar-juared
‘Qumeaul SULIN SUAAIDS pue
SQUIOPINS UAIDS PIIYD ‘Qun) ouIn uda10s pue Aed Joopino
Ud210s pue yd s Joypour ‘Aerd S UQIP[IYO YIIM PIIRIDOSSE AIe SPeAp
J00pINo 10§ A)ayes ‘Ajrrenb aoeds SIOTARYQQ SIdYJOW pue Ajojes PIIYO/IYIoW / G "KoupAS
Kerdyred ‘Ayoyes pooyroqy3rou [BIUSWUOIAUD PIATadIad S19 UI9)SOMYINOS JO Seare page)
JUSWUOIIAUS pooyIoqySIou -ypour ‘Koeoyje-Jos [ejuared -UBAPESIP A[[BOIOU0I-01008
paatd1ad S IO "9[A)S Sut ‘9141s Sunyuared Jr 9je3NSoAur ‘1Y 1o8rer ur Sunedronred
i -yuared ‘KoeOLJO-J[OS [eJUATE O :[BUOIOIS-SSOID ‘oAneInUen()  (SIEdA 7) ULIP[IYD YIIM SISYIOJA
uorn
-dr1osop aane3irenb Jo (s)awoono R
Ayrenb Apmg pue (s)aInsodxo juead[oy wre pue u3rsop Apm§  ‘dnoi3 a3e jueasar ‘uonendog

(panunuod) g dqel,



138

E. Gemmell et al.

Table 3 Evidence summary for neighborhood built environment features and outdoor free play of young children

Positive built environment
associations, facilitators, or
motivators

quality

Child age Evidence type and

Quan Qual MM

Negative built environment
associations or barriers

Child age Evidence type and
quality

Quan Qual MM

Park close to home

Cronin-de-Chavez [34] 0-3 ok
Flowers [24] 3-5 ok
Refshauge [48] 4 (mean) FFE*E
Phillips [47] 2-5 okl
Coci [43] 2-5 sk
Hunter [53] 34 wk
Physical activity facilities
Lu [54] 3-6 ok
Bassul [49] 3-5 ook
Hunter et al [53] 34 *k
Presence of a playground
S. T. Lee [78] 4-6 ook
Hunter [53] 34 wE
Presence of a yard/garden
Hinkley et al. [44] 3-5 ok gk
Marino [55] 34 ook
Bulgarelli [57] 4-6 oAk
Hunter [53] 34 wE
Absence of a garden
Aarts [56] (for girls) 4-6 koot
Yard size (larger)
Oakley [81] 6 ook
Yard play equipment, fixed
Armstrong [89] 2-5 Fkkk
Benwell [61] 6 *E
Streets, informal, temporary play space
Ergler [62] 3-5 ook
McGlone [63] 5-6 ook
Abu-Ghazzeh [51] Preschool *
Phillips,2016 [47] 2-5 ok
Neighborhood cleanliness
Hunter [53] 34 wE
No graffiti
Hunter [53] 34 wE
Neighborhood disorder (physical disorder, incivilities)
Kimbro [69] 3-5 HoAd
French [70] 2-4 ok
Aarts [56] 4-6 HoAd

Absence of a park

Allport [50] preschool Aok ok
Caroli [52] 3-6.5 ok
Park too far away
Abu-Ghazzeh [51] preschool H
Cronin-de-Chavez,2019 0-3 kK
[34]
Refshauge [48] 4 (mean) FF**
Yards isolating, boring
Benwell [61] 6 *E
Neighborhood disorder, vandalism
Goodway and Smith [64]  preschool *#***
Benwell [61] 6 *E

Neighborhood Design and Housing Type Neigh-
borhood design and housing type influence the
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amount and type of outdoor space available. In
Vancouver, Canada, limited private outdoor space
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Table 3 (continued)

Positive built environment Child age Evidence type and  Negative built environment Child age Evidence type and
associations, facilitators, or quality associations or barriers quality
motivators —_— —_—
Quan Qual MM Quan Qual MM
Perception of outdoor play as safe, general perception of good neighborhood to bring up child
Xu [91] 2 oAk
Xu [68] 2,3.5 ok
Westley [76] 3-5 ook
Perception of safe parks or playgrounds Park equipment broken, poor maintenance, litter, hygiene
issues
Klingberg [75] 3-5 Hok g Benwell [61] 6 Hk
Xu [91] 2 Akckk Cronin-de-Chavez,2019 0-3 ok ok
[34]
Refshauge [48] 4 (mean) FF*F* Penilla [77] 2-5 H kR
Greenspace (higher NDVI, percentage of trees, vegetation) Lack of greenspace (grass and shade)
Grigsby-Toussaint [80] 2-5 Fkkk Hnatiuk [45] 24 FEpdk
Kabisch and Kraemer [36] 0-6 FRk
Space to move independently, space to run
Cronin-de-Chavez [34] 0-3 Fakdokk
Hnatiuk [45] 2-4 ok
Lynch [46] 3-6 ok
Refshauge [37] 0-5 Fok
Quiet space (absence of noise)
Refshauge [48] 4 (mean) HkE
Phillips [47] 2-5 ok

Natural environments and play materials (leaves, trees, sticks, flowers, sand, water, river, ravine)
Aarts [56] 4-6 Hokokokok

Chen [58] 4-6 EETT TS
Cronin-de-Chavez [34] 0-3 ofkokok
Benwell [61] 6 #3%
Ergler [62] 3-5 EET T
Lynch [46] 3-6 ok kok
Refshauge [48] 4 (mean) FF*F*
Refshauge [37] 0-5 Hkok
Lynch [46] 3-6 EET T
Ward [82] 3-5 EET T
Mart [65] 4-6 EET T
Hunter [53] 3-4 H%

Presence of animals
Mart [65] 4-6 EET TS
Chen [58] 4-6 EET T
Cronin-de-Chavez [34] 0-3 ok
McGlone [63] 5-6 EEE T
Ward [82] 3-5 EET TS
F. Wang [35] 0-6 sk
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Table 3 (continued)

Positive built environment
associations, facilitators, or
motivators

Child age Evidence type and
quality

Quan Qual

MM

Negative built environment
associations or barriers

Child age Evidence type and
quality

Quan Qual MM

Park equipment variety, affordances for play at heights, with

speed, physical challenge
Beattie [66]
Ergler [62]
Lynch [46]
McGlone [63]
Phillips [47]
van der Schaaf [88]
Mart [65]

3.4 kel
3-5 skt ok
3.6 skt kok
5-6 ok kok
2-5 skt ok
5-6 sk

4-6 ket

Lack of play equipment variety, perception of park as bor-
ing, lack of infant, toddler play equipment

Refshauge [48]
Hinkley [44]
Cronin-de-Chavez [34]
Refshauge [48]
Phillips [47]
Refshauge [37]
Refshauge [48]

Park facilities: availability of toilets, drinking water, seating, bike racks

Sallis [86]
Phillips [47]
Hinkley (seating) [44]
McGlone (seating) [63]
F. Wang [35] (seating)
Shade and rain shelter
Refshauge [37]
Phillips [47]
Hnatiuk [45]
Kabisch and Kraemer [36]
Sallis [86]
F. Wang [35]
Hinkley [44]
Coci [43]
Daylight
Hunter [53]

Low traffic streets
Hunter [53]

Presence of roundabouts
Aarts [72]

Presence of sidewalks
Aarts [72]
Q. Wang [73]
Hunter [53]
Cycling, walking paths, trails
Q. Wang [73]
Hunter [53]
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4-5 gk
2-5 sofsekesk
3-5 sofsiekesk
3-6 sofsieksk
0-6 o
0-5 gk

2-5 ok
2-4 sk
0-6 EEEE

4-5 gk

0-6 o
3-5 sofsekesk
2-5 sofsfekek
34 o

34 o

4-6 EEEEES

4-6 EEEEES

3-6 ok

34 o

3-6 oK

34 o

Lack of shade, hot temperatures

Chen [58]
Hnatiuk [45]
F. Wang [35]

Kabisch and Kraemer [36] 0-6

Wet, cold weather, wind, short days

Cronin-de-Chavez [34]
Hinkley [44]
Kimbro [69]
F. Wang [35]

High traffic streets
Andrews [67]
Benwell [61]
Dwyer [71]
French [70]
Caroli [52]
Cronin-de-Chavez [34]
Abu-Ghazzeh [51]
Aarts [72]
Bassul [49]

Bike lanes on busy streets
Bassul [49]
Hinkley [44]

4 (mean) kA

375 okl

0-3 seskskok sk

4 (mean) sfeskskok sk

2-5 st

0-5 sk

4 (mean) ~ HFHEEE

4-6 sk

24 s

0-6 ok
sk

0-3 sk

35 sk

35 s

0-6 ok

preschool woHE

6 sk

35 sk

24 st

3-6.5 ok

0-3 sk

preschool o

4-6 stk

3-5 stk

3-5 stk

3-5 sk
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Table 3 (continued)

Positive built environment Child age Evidence type and  Negative built environment Child age Evidence type and
associations, facilitators, or quality associations or barriers quality
motivators
Quan Qual MM Quan Qual MM

Fewer road crossings Boring walking route, lack of green

Flowers [24] 3-5 ook F. Wang [35] 0-6 wE
Pedestrian crosswalks Presence of intersections

Aarts [72] 4-6 Hokkk Aarts [72] oAk

Hunter [53] 34 wok
Street lighting Street lighting

Hunter [53] 34 wk Aarts [72] (for boys) 4-6 ok
Transit stop near home

Q. Wang [73] 3-6 wk

do Carmo [74] 3-6 *k
Walkability®

French [70] 2-4 ok

Hnatiuk [45] 2-4 ok

Lynch [46] 3-6 ok
Home zones, enclosed street design

Aarts [72] 4-6 Hokdk

Andrews [67] Preschool Rk
Public housing Flat or apartment

Kimbro [69] 3-5 Fkkk Aarts [56] (for girls) 4-6 Hkkik

Kimbro [69] 3-5 HoAdkk

Semi-detached/ duplex or rental Duplex, townhome, rowhouse

Aarts [56] (for boys) 4-6 Hokdk Kimbro [69] 3-5 Hokdkk

Aarts [56] (for girls) 4-6 ko

Residential proximity to other children Limited proximity to other children, solitary streets

Andrews [67] preschool *ikk Andrews [67] preschool ook

Caroli [52] 3-6.5 o

EEEEE

100%, ***%*80%, ***60%, **40% of MMAT quality criteria met

“Definitions of walkability varied across studies; see full description in “Results” section

increased demand for public outdoor spaces [47].
Children in a higher-density Australian suburb (closer
to city center) utilized parks or playgrounds, while
those in lower-density, outer suburbs usually played
in home yards [67]. In US settings, proximity of park
was less important than in Denmark, where denser,
more connected neighborhoods are common [48],
and home yard but not distance to park or playground
was associated with OFP [55].

Associations between housing type and OFP were
largely inconsistent across the studies reviewed. In an
Australian city, free-standing homes were associated

with more OFP [68], but linked to less OFP among
young girls in Dutch cities [56]. Duplex, townhome,
or rowhomes were associated with lower OFP com-
pared to single-family homes in the USA while semi-
detached, duplex, or rental properties were associated
with more OFP among 4-6-year-old boys in Dutch
cities [56]. Kimbro et al. [69] found that US pre-
schoolers in public housing played outdoors more than
those in non-public housing. Residence in apartments
or high rises in Dutch and US contexts was associated
with less OFP [56, 69] and cited as a barrier among
low-income immigrants in the UK [34]; however, the
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Fig. 2 Availability, acces-
sibility, and acceptability of
neighborhood space for play

Spaces
for play

degree of high- vs. low-rise neighborhood buildings
was not related to OFP in Dutch cities [56].

Accessibility: the Interaction between Routes, Social
Environment, and Space for Play

Routes to Spaces for Play Use of parks, play-
grounds, and greenspaces was determined not only
by presence of these spaces in the neighborhood, but
also by the characteristics of routes and surroundings.
Not surprisingly, high-traffic streets were the most
common physical environment barrier to OFP across
contexts [34, 35, 43, 47, 51, 52, 56, 61, 67, 70, 71].
Pedestrian infrastructure including sidewalks, bike,
and walking paths were associated with more OFP
in some [43, 70, 72, 73], though not all studies [56,
74]. Parent perception of unsafe walking or cycling
due to high traffic was associated with less OFP [49],
and bike tracks next to busy roads were cited as bar-
riers [44]. Parents considered sidewalks, trails, and
quiet streets as neighborhood factors with most rel-
evance to OFP in 3—4-year-olds (over main roads,
cul-de-sacs, and block length) [53]. Having to cross
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Availability

Routes

Accessibility
Outdoor
Free Play

Acceptability

Social Factors

a street to access parks resulted in lower park visita-
tion [48, 70], and preschool-age children visited parks
with fewer adjacent road-crossing signals compared
to older children [24].

Measures of walkability varied in content and scale
across studies. Sidewalks, pedestrian crossings, mark-
ings, traffic control signals, or stop signs in residen-
tial block were associated with frequent park use [24],
and greenspaces on the way to destinations such as
child care, school, or shops facilitated OFP [45-47].
However, nearby shops were not significantly associ-
ated with OFP in another study, after adjustment for
individual and socio-cultural factors [73], and suburb-
level walkability based on distance to local amenities
showed no significant relationship with OFP at 2 and
3.5 years [68].

Social Influences on Access to Play Space The
neighborhood social and historical context influenced
OFP: in South Africa, Benwell [61] and Klingberg
et al. [75] describe how systemic inequities shape
social context, influencing parental perceptions
of safety, fear of crime, and trust in neighbors. In a
low-income, racialized community in the USA, no
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OFP was allowed at all because of fears of violence,
crime, or hazards related to needles and other debris,
despite availability of yard space [64]; conversely,
higher parental safety perception was associated with
park use among 3-5-year-olds [76]. Immigrant status
could also influence children’s access to play. Unfa-
miliarity with public greenspace locations and bus
routes and fear of trespassing limited new UK immi-
grants’ greenspace use [34], while some US newcom-
ers avoided social connections due to undocumented
status and fear of deportation [77]. Not knowing
neighbors was a barrier, while trusting neighbors,
social connections, social cohesion, and collective
efficacy supported OFP across contexts [34, 50, 52—
54,61,67,69, 71,77, 78].

Family context strongly influenced children’s OFP:
Remmers et al. [79] found that family characteristics,
but not parental perceptions of the physical envi-
ronment, predicted child OFP. In China, caregivers
were often grandparents, whose physical tiredness,
heightened sense of responsibility, and safety con-
cerns could limit children’s OFP [35]. Family context
interacted with physical environments: lack of nearby
space for OFP and social connection compounded
stress from financial insecurity, minority group mem-
bership, and separation from familiar culture, lan-
guage, and family among new immigrants [34, 50,
77]. Because young children’s OFP usually requires
adult accompaniment, long work days, parental
exhaustion, mental health issues, or preoccupation
with financial survival could limit OFP [34, 44, 58,
77].

Acceptability: Parent and Child Perceptions
of Neighborhood Space for Outdoor Play

Green and Natural Space for Play Higher neigh-
borhood greenness (assessed using Normalized Dif-
ference Vegetation Index, NDVI) was associated
with more quiet and active OFP in five US counties
[80]. However, in green, affluent Australian neigh-
borhoods, no association between yard greenness
(NDVI) and OFP was found [81]. Park use was higher
in areas with more trees and greenspace [36], while
lack of greenspace was a barrier to child and par-
ent outdoor physical activity [45]. Across contexts,
young children were attracted to natural environ-
ments; trees, flowers, leaves, sand, sticks, and natural

play materials were motivators to OFP [34, 37, 46,
48, 58, 62]. Trees were the most common natural
object in playground drawings by Syrian refugee
children [65]. Interaction with nature, even in small,
informal areas such as planters [63] or traffic rounda-
bouts [47] were highly valued, and children were fas-
cinated by animals: ducks, squirrels, dogs, birds, and
insects [34, 58, 63, 65, 82]. Though parents and chil-
dren sometimes had safety concerns about dogs [62,
67], presence of dog waste was associated with more
OFP among 4—-6-year-old girls [56].

Quality and Affordances of Space for Play Out-
door spaces that met the needs of both parents and
children facilitated OFP. Pleasant, quiet, natural
spaces and presence of other adults with children
could support parents’ own physical, social, and men-
tal health, decreasing parental stress and isolation
while supporting children’s OFP [34, 44, 47, 48].

Nearby traffic posed safety concerns and lim-
ited yard or park use [44, 45, 49]. Fencing increased
perception of play space safety [45, 47, 63] but was
sometimes less esthetically pleasing [37]. Park size
was unrelated to observed number of preschoolers
[83], and park proximity, but not size or amenities,
was associated with preschoolers’ park use [24]. For
families with dogs, larger yard size could facilitate or
decrease preschoolers’ OFP, providing play space or
decreasing motivation for dog walking [43]. However,
Spurrier [84] found no relationship between yard
size and OFP after adjusting for other features while
Oakley [81] found minimal (0.4 min/day) increases
in OFP with each 10% increase in yard size.

Parents and caregivers across contexts were con-
cerned about shade, seating, facilities (e.g., toilets,
drinking water), safety, cleanliness, and overcrowding
of play spaces [34-37, 43, 44, 47, 48, 58, 77, 85, 86].
Lack of variety in play equipment or perception that
a play space was boring could limit OFP [44]. Inad-
equate play equipment for infants and children under
two was a recurring issue [34, 37, 47, 48]. Destina-
tions with affordances for both dogs and preschool-
ers supported OFP in an Australian context [43]. Pre-
school children were attracted to places that afforded
physical challenge, play at heights, and with speed
(e.g., trees, slides, swings, climbing structures) [46,
47, 62, 63, 65, 66, 87, 88]. More play equipment in
home yards was associated with more OFP [84, 89],
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but even with extensive play equipment, yards could
be perceived by children as isolating or boring [61].

Neighborhood disorder, unoccupied homes, poor
building conditions, and presence of trash were gen-
erally associated with more OFP [56, 69, 70]. In Ire-
land, higher neighborhood deprivation was associated
with lower participation in structured activities but
not active play [49]. In Vancouver, Canada, danger-
ous litter (e.g., needles), but not graffiti, was perceived
negatively; however, parents in Edmonton, Canada,
considered neighborhood cleanliness and no graffiti to
support OFP [47, 53]. In a US city, presence of trash,
graffiti and vandalism enforced perceptions of social
danger, prompting parents to limit OFP [64].

Opportunity for Social Interaction Across con-
texts, parents and children emphasized that opportu-
nity for neighborhood social interactions supported
OFP [44, 45, 47, 51, 53, 57, 58, 61, 63, 66, 67, 90].
Built environment features such as quiet streets [45],
enclosed street designs (no through traffic) [67],
home zones (traffic-calmed, residential street shared
by pedestrians and vehicles) [72], temporary play
spaces [63], and interesting routes [62, 67] created
safe, inviting space for meeting neighbors, and the
presence of children in these spaces could increase
perceptions of social safety [47]. During Covid-19
lockdowns, 4—6-year-olds expressed more concern
about inability to meet friends outside than did older
children [57]. Public space for play with non-related
children was important to many children in China
because of social policies encouraging smaller fami-
lies [58] and for single-child families in Canada [47].
Parks also provided space for family togetherness [58,
90]. A 6-year-old expressed:

My father works in a company in another city to make
money. My mother stays alone in Guangzhou to take
care of me. Only at the weekend, when we get together in
the park, can I feel real happiness... [51, p. 469].

Qualitative evidence consistently emphasized the
importance of other children to OFP [45, 51, 53, 61,
65, 67, 71, 90]. Preschoolers’ ideas for future play-
grounds revolved around increasing opportunities
for play with friends [90]. In a lower-density suburb,
parents identified a lack of nearby children as a bar-
rier [67]; however, quantitative measures of density
showed no clear relationship with OFP: same-age
residential density was not associated with play den-
sity (children per 100 m?) [83]. Residential density
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(based on occurrence of housing types) and suburb-
level residential density (persons per hectare) showed
no association with OFP [68, 72]. Though presence
of other children generally supported OFP, parental
perception that a play space was overcrowded could
negatively impact use [34, 47, 58].

Built Environments and Outdoor Play
across Cultures, Geographies, and Gender

Cultural and Geographic Differences Major built
environment facilitators of OFP: presence of outdoor
space to play, natural environments, and safe routes
were consistent across ethnic and cultural groups.
However, some specific features (e.g., dog parks)
were relevant only in some contexts due to societal
norms [43], and physical disorder was an inconsist-
ent marker of social danger across contexts [47, 64].
Additionally, variation was seen in parental values,
priorities, and preferences: connection with nature
was highly rated by Dutch parents, while opportunity
for physical activity was more important for Ameri-
cans [48]. Mexican—American parents valued park
facilities, affordances, and activities while White
Americans rated safety, proximity, cost, uncrowded
space, and friends higher, highlighting the impor-
tance of understanding the priorities of local users
[86]. Middle Eastern families in Australia described
prioritizing academics as a barrier to OFP, and
parental emphasis on academics was linked to less
outdoor playtime in a large Chinese city [71, 73].
Some Chinese parents in Australia considered being
overprotective to be a cultural trait and made con-
scious efforts to prioritize active play [71]. Chinese
parents in Malaysia expressed less worry about child
safety than did Malay parents; however, their chil-
dren played mostly within house compounds while
Malay children played mostly in public parks [78]. In
a large, Midwestern US city, though children strongly
desired play with friends, play with unknown chil-
dren was not allowed or preferred [90]. In contrast,
at a park in Guangzhou, China, children readily made
new friends, played cooperatively, and made plans for
future play [58].

Cold, wet, and windy weather or short days in
northern latitudes limited OFP [34, 35, 44, 69],
while heat and/or shade were concerns across diverse



Influence of Neighborhood Built Environments on the Outdoor Free...

145

geographies, particularly for parents with infants and
toddlers [36, 44, 47, 48, 58, 86].

Gender Differences We did not find consistent
differences in built environment influences on OFP
across genders. However, studies that examined gen-
der differences in OFP generally found that boys
played outdoors more, or more actively, than girls [44,
56, 72,73, 78, 80, 91]. Heterogeneity in study design,
measures, or descriptions of neighborhood features
made comparison of gender-related findings across
studies challenging. Aarts et al. [72] found that spe-
cific pedestrian or traffic calming features were asso-
ciated with higher (pedestrian crossings with lights,
home zones, roundabouts) or lower (street lighting)
OFP in boys, but not girls, while some features were
linked only with girls’ OFP (pedestrian crossings
without lights) [72]. In another analysis, housing-type
associations with OFP varied by gender [56]. Paren-
tal perceptions of safety for OFP may differ between
genders: Remmers and colleagues [79] found that
boys’ parents perceived higher outdoor safety in the
evening compared to girls’ parents. Interestingly,
infant boys (0-1 years) played significantly more
with natural materials in New Zealand parks than did
infant girls [38]. Since infants are not independently
mobile and usually heavily supervised, it is not clear
if differences were due to child preference or parent
facilitation [38]. The impact of social norms and adult
gender modeling was evident among preschool-age
girls in a US study, with one child remarking,

“Little girls can beat boys at gym, but when you
get older it ain’t important and you don’t try.” [64, p.
152]

Discussion

We aimed to synthesize current evidence for neigh-
borhood built environment influences on outdoor free
play in children, ages 0-6, across genders and diverse
urban/suburban contexts. Our findings support a con-
ception of playable neighborhoods as networks of
physically and socially safe and engaging routes and
spaces. Availability, accessibility, and acceptability
of neighborhood space for play was influenced by
the intersecting features of spaces, routes, and social

environments. Across widely diverse cultural and
geographic settings, neighborhood space for play,
green and natural environments, traffic and pedestrian
environments, and neighborhood designs that facili-
tate social connection with neighbors support young
children’s OFP across contexts.

Our review highlights the importance of the first
requirement for OFP: the simple availability of space,
either formally designated or informal areas adapted
for play, close to home. Accessibility and use of
nearby playable space often depended on characteris-
tics of routes and traffic environments. Acceptability
of neighborhood space for play was related to per-
ceptions of social safety, greenness, natural features
(especially trees) and shade, park facilities, variety
of affordances, seating, and opportunity to play with
other children. Though built environment influ-
ences on OFP generally align with those identified
in reviews with older children [19-21], some impor-
tant differences emerged. Small-scale, simple fea-
tures (e.g., small parks, bike racks, planters, puddles),
and informal play spaces can provide important play
opportunities for toddlers and preschoolers. All ages
face barriers to OFP from traffic and social safety
concerns; however, young children’s access to neigh-
borhood routes and space is often more severely lim-
ited by these factors. Need for parental supervision,
play space proximity, parental time constraints, men-
tal and physical health, motivation, and enjoyment of
outdoor spaces may more strongly influence opportu-
nity for OFP in young children. Thus, environments
that also appeal to adults may be more important to
OFP in early childhood. Reviewed studies largely
focused on 2-6 year-olds; few examined or reported
correlates of OFP for children under 2. Infants’ inter-
actions with neighborhood environments are com-
pletely dependent on caregiver ability, initiative, time,
and preferences. Qualitative findings from our review
suggest that benefits to infants may be closely linked
to parental benefits derived from social connections,
exposure to nature, and physical activity in support-
ive neighborhood environments [34, 50]. Future stud-
ies are needed to examine neighborhood features that
support parent-infant outdoor co-activity and impact
of these activities and exposures on infant health and
development.

Though we focused on neighborhood built envi-
ronments, physical features interact with family and
neighborhood context and cannot be considered in
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isolation from these powerful determinants of young
children’s OFP. Though the effects of poverty and
systemic inequities extend far beyond it, they may
be manifested in physical environments [92]. In our
review, built environments interacted with social real-
ities of poverty or marginalization to limit OFP. For
instance, lack of nearby playable space contributed
to social isolation and less OFP among new immi-
grants’ children. Conversely, neighborhood features
that facilitated neighborhood interaction could foster
a sense of social safety and social connection that
supported OFP. We found no consistent differences in
built environment influences on young children’s OFP
across genders, but some evidence for social norms
and gender modeling as barriers to preschool girls’
OFP. Further investigation is warranted to examine
social influences on gendered disparities in OFP.
Both theoretical and practical insights emerged
from our evidence synthesis. From major themes,
we developed a simple framework to conceptualize
the interacting characteristics that influence young
children’s OFP. Our review highlights the contrast
between child perspectives and adult assumptions
of child-friendly space. Across contexts, young chil-
dren desired interactions with local places and peo-
ple. Active play has often been viewed as a tool for
health promotion and disease prevention [93]. How-
ever, Lester and Russell argue against the conceptual-
ization of play as a set of activities that address adult
concerns but rather for the creation of “health-ena-
bling” spaces that provide opportunity, challenge, and
inspiration for children to engage in free play in eve-
ryday settings [94]. Blinkert and Weaver suggest that
adults’ role may be simply to protect children’s right
to engage with local environments [95]. Practically,
our findings suggest that urban design for children
must move beyond providing play destinations and
toward creating playable networks, affording young
children access to experiences and opportunities for
interacting with local nature, structures, and people.
A major strength was this review’s methodological
approach: thematic synthesis of qualitative, quantita-
tive, and mixed methods evidence enabled a compre-
hensive view of young children’s interactions with
neighborhood environments. Qualitative evidence
illuminates complex and multi-level factors influenc-
ing OFP and incorporates children’s perspectives in
their own words. The inclusive search strategy, with-
out language restrictions and including screening of
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non-English papers, maximized context diversity.
Independent screening, review, and quality assess-
ment of all, and double coding of a subset of studies
strengthened the reliability of findings.

This review had some important limitations.
Among evidence from 17 countries, westernized
nations were overrepresented, and no studies from
Central Asia and Central or South America met inclu-
sion criteria; thus, our synthesis is lacking input from
these unique physical and social settings. Though
common to young children across contexts [96], meas-
uring and operationalizing free play is challenging.
Outdoor play at young ages is usually supervised, and
studies did not always specify “unstructured,” ““child-
directed,” or “free play” but was considered to be free
play if outside structured, adult-directed settings. Built
environment terms or meanings may differ across con-
texts or vary in measurement method or contributing
to inconsistent findings for similar features. Despite
this heterogeneity, our findings converged around the
major themes across widely diverse settings.

Conclusion

Across child gender and diverse cultural and geo-
graphic contexts, playable neighborhoods for young
children provide formal or informal space for play,
traffic-protected routes, and access to nature and facil-
itate social connection. Family and community-level
social factors interact with built environments, influ-
encing access to and engagement in outdoor free play.
Efforts to standardize terms and measurements across
built environment studies are needed, and socio-
cultural influences on child movement behaviors
across genders should be considered in future work.
Research in non-westernized urban settings is needed
to better understand influences on outdoor free play
in these contexts. Considering young children’s needs
and perspectives in the design of urban and suburban
neighborhoods can inform the creation of everyday
environments that support optimal child health and
development and more equitable, inclusive cities.
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